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DEVELOPMENT OF NEW TECHNOLOGIES IN ANIMAL REPRODUCTION• 

The cattle industry has succes<ifully adopted artificial insemination almost exclusively, 
thereby exploiting the potential of available proven sires. The great potential left to 
exploit the remaining half of the herd (dam) initiated embryo transfer in cattle. Embryo 
transfer tool is a composite technology. The term embryo transfer has become the 
appellation for superovu lation, embryo recovery, short term in-vitro culture, embryo 
transfer and cryopreservation of the embryos. Preservation by freezing offers a new form 
of "biological insurance" and a lso opportunities in medical research like treating cancer . 
by immuno-therapy, wherein a tumour is remov~d from a patient for preparing vaccine, 
frozen and thawed and then later used for therapy. Amongst poultry huslbandryalso 
there have been several reproductive technologies such as A.I. and semen preservation 
(Beltsville Method) that have aided or accelerated the advances made through quanti­
tative genetic technology. An encouraging degree of fertiltiy (50%) has been obtained 
with frozen turkey semen. Aquaculture in an ancient concept, however its science is 
far behind that of terrestrial animal husbandry. Aquatic organisms are highry suited for 
culture because they devote more food-energy to growth than terrestrial anima ls and 
produce more protein per unit of water than terrestrial agriculture. In developed 
countries, aqua tic animals are also hormonally induced to ovulate, unlike our farm 
animals which exhibit low fecundity and yield thousands of eggs at ovulation. 

Further, man's desire to control sex of his animals must be as old as his domestication. 
Many workers have claimed to have separated X and Y bearing spermatozoa and 
each year that passes seems to bring new claimant but no one has been able to confirm 
it. However, methods of prenatal diagnosis of sex are available such as sex chromatin 
and or Y body identification, sex chromosomal analysis, demonstration of H-Y (male) 
antigen and hormonal assay. In-vitro fertilization, coupled with embryo transfer and 
normal gestational development has also been reported in rabbit, mouse, ra t, cow and 
human . The vulnerability of recently shed ova and difficulties associated with sperm 
penetration has prompted research towards achieving early embryonic development 
of bovine, porcine and hamster oocytes within oviducts of pseudopregnant rabbits - a 
process referred to as Xenogenous Fertilization. Nuclear transplantation, also known 
as cloning was primarily designed as a procedure to ascertain whether or not somatic 
nuclei of developing embryo retain all genetic information fouud in a zygote nucleus. 



Amphibian cloning requires insertion of a totipotent nucleus into an enucleated mature 
ovum. In mammals the procedure is analogous. Micro-injection of sperm, just the 
reverse of micro-surgical removal of male pronuclei, is the simple variant of tran~­
planting nuclei, thereby eliminating use of large number of sperm - one sperm per 
oocyte would be sufficient. Identical twins are natural examples of cloning. Partheno­
genesis, a method of selfing, occurs naturally in all vertebrate class except mammals; 
supressing meiosis and activating oocyte without involving sperms would be ideal way 
to produce clones in animals. If successful in milch cattle, this would lead to production 
of very valuable dairy herd without the need of bulls. Gene transfer occurs naturally 
during fertilization. Methods are being devised to control it. Recombinant DNA 
technology, using recently discovered enzymes and the viruses and genes as vector for 
other genes, now permits introduction of selected genes into a given cell. Recently 
developed human monoclonal antibodies, isolation or production of interferons, could 
be invaluable tools in immunodetecting and immunotherapy of tumours. 

La~tly, eventhough, the implerpentation of new technologies depend on interaction 
between many factors, beginning w-ith a decision to strive for improvement, research 
and development i-o demomtrate fe.:1~ibility, managerial decisions and fore-sighted 
planning, the re5earch anrl development must be a constant on-going process to mr.xi­
mizc benefits lo society. 

EDITORIAL BOARD 

---- --------------------- -------- ---- -
New Technologies in Animal Breeding by J3rackett, B,G,, Seidel, G.E. Jr. and Seidel, S,M. 
(Eds.) ( 1981 ). Academic Press, New York, 

•SOURCE: 
liOOK 
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Utility Of Endometrial Biopsy Instrument In Diagnosis Of 
Fertility In Cows And Buffaloes 

N.S. BuGALIA and R.D. SHARMA 

Department of Gynaecology and Obstetrics 
College of Veterinary Sciences 

Punjab Agricultural University, Ludhiana-141004 

ABSTRACT 

An instrument was devised for collec­
tion of endometrial biopsy in cows and 
buffaloes. Biopsy tissues weighing 75 to 
150 mg could be obtained with the 
instrument during insemination period 
in cows and buffaloes. Detrimental 
effects of biopsy operation on fertility 
were not observed in cows and buffaloes. 

• • • 
Various models of trocar-cannula and 

jaw type of endometrial biopsy instru­
ment were used in cows and buffaloes 
(Skjerven, 1956; Mcqueen, 1967; Sinha, 
1980). Significance of endometrial biopsy 
technique in diagnosis of fertility was 
elucidated by Mcqueen (1968) in cattle 
and Kenny ( 1978) in mares. Endometria 1 
biopsy technique was employed to deter­
mine functional state of endometrium 
during estrous cycle (Kenny et al., 1965) 
and involution period (Veronesi, 1978) 
in cattle. Scanty information is docu­
mented on clinical application of endo­
metrial biopsy as a safest technique in 
diagnosis offertility in cattle. Therefore, 
present study was undertaken to eluci­
date utility of endometrial biopsy tech­
nique in fertility investigations in cows 
and buffaloes. 

Materials and Methods 

Pre~ent study was carried out on 40 
crossbred cows and 40 Murrah buffaloes 

1 

maintained under optimum management 
atAnimalScience Farm, Punjab Agricul­
tural University, Ludhiana. Vasecto­
mized bulls were used for detection of 
estrus in cows and buffaloes and con­
firmation was made by recto-vaginal 
examination. Endometrial biopsies were 
collected with trocar-cannula model of 
endometrial biopsyinstrument (Table 1, 
Fig. 1) from normal group of animals 
during insemination period and the post­
biopsy conception rate was compared 
with control group to elucidate effect 
of biopsy on fertility. 

Experimental an:mals comprised of 
two groups-

i. Normal group-Animals having 
normal genitalia with regular estrous 
cycle and conceived witnin three cosecu­
tive inseminations following collection of 
endometrial biopsy. 

i i. Control group- Animals which had 
normal genital organs, regular estrous 
cycle and conceived within three succe­
ssive inseminations. These animals were 
not subjected to biopsy operation. 

Results and Discussion 
Trocar-cannula model of endometrial 

biopsy instrument was found to be 100 
per cent successful for biopsy collection 
in cows and buffaloes. Endometrral tissues 
obtained with the instrument were 
sufficient for metabolic studies involving 
biochemical fractionation. Sinha ( 1980) 



LEGENDS FOR FIG. NO. 1 
ENDOMETRIAL BIOPSY INSTRUMENT 

AB- Assembled biopsy instrument 
A- Trocar 
a - Cutting edge of Trocar 
B - Cannula 
b- Milled cavity of cannula 

also used endometrial biopsy instrument 
similar to the present model with a guard 
speculum and collected sufficient sized 
biopsies. The Nielsen's biopsy instru­
ment was found to be 66.66 per cent 
effective in collection of endometrial 
biopsyfrom cows (Singh, 1979) , and was 
inadequate for biochemical investiga­
tions (Mcqueen, 1967). 

Mcqueen (1967) designed trocar-

,TABLE 1: Specifications 'of trocar-cannula model 
IJ .• 111 ..,. endom etrial biop sy instrument 

Measurements 

Length (cm) 
Diameter (mm) 
Width (cm) 

Parts of biopsy instrument 

Trocar Cannula Milled 
cavity 

58.0 50.5 1.2 
5.0 6.0 

0.5 

cannula type of endometrial biopsyinstru­
men t with clockwise and counterclockwise 
function of trocar whereas present model 
and instrument used by Sinha (1980) func­
tioned by sliding action of trocar. Cervical 
trauma was often evidenced with jaw 
model of biopsy instrument (Skjerven, 

TABLE 2: Conception rates in normal and control groups of cows and buffaloes 

No. of Cows Buffaloes Total Animals 

A.I. Normal Control Normal Control Normal Control 

(n= 20) (n =20) (n=20) (n =20) (n=40) (n=40) 

1st 14 13 12 10 26 23 

(70.0) (65.0) (60.0) (50.0) (65.0) (:>7.5) 

2nd . 5 4 6 8 11 12 

(25.0) (20.0) (30.0) (40.0) (27.5) (30.0) 

3rd 1 3 2 2 3 5 

(5.0) (15.0) ( 10.0) {10.0) (7.5) (12.5) 

(X') I.IS 0.47 0.73 

Value NS NS NS 

Figures in parentheses arc percentages 
NS= Non-significant 
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1956). The tappered and round tip of 
the present model avoided cervical injury 
during instillaticn and withdrawal of 
biopsy instrument. 

Effect of endometrial biopsy technique on 
conception: 

Endometrial biopsy technique was 
found to have no deterimental effect on 
fertility since non-significant differences 
in first insemination conception rates 
were observed between normal (70.0 
per cent) and control (65 .0%) cows and 
between normal (60.0 per cent) and 
control (50.0 per cent) buffaloes (Table 2; 
Figs. 2 & 3) . SimilarJy, Brus (1954) 
reported 75 per cent conception rates 
in cows with immediate post-biopsy 
insemination. The recorded first insemi­
nation conception rates in normal cows 
are in agreement with that of Skjerven 
(1956) in cows (68.85 per cent). 

The second and third insemination 
conception rates were 25.0 and 5.0 per 
cent in normal cows, 20.0 and 15.0 per 
cent in control cows, 30.0 and 10.0 per 
cent in normal buffaloes 40.0 and 10.0 
per centin control buffaloes, respectively 
(Table 2; Figs. 2 & 3). Non- significant 
differences in second and third insemi­
nations among normal and control 
animals further indicated that endo-

6 

metrial biopsy technique could 6e used 
as a safest diagnostic method in cows 
and buffaloes. 

The overall first insemination concep­
tion rates in normal (65.0%) and control 
(57 .50%) animals are in accordance with 
that of Sinha (1980) who reported 63.38 
and 60.25 per cent first insemination 
conception rates in normal and control 
animals, respectively (Table 2, Fig. 4). 
Sinula1ly, 66.66 per cent and 58.33 per 
cent conception rates were reported by 
Mcqueen ( I 967) and Skjerven ( I 956), 
respectively in cows subjected to biopsy 
operation during post-breeding period. 

The over all conception rates cf the 
herd were 27 .5 and 30.0 per cent on 
second insemination, 7.5, and 12.5 per 
cent on third insemination in .normal 
and control animals, respectively (Table 
2; Fig. 4). Veronesi (1978) also could 
not observe adverse effect of endometrial 
biopsy on fertility in cows. 
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Plasma Progesterone Profile In Cystic Ovarian Disease Of 
Dairy Cows 

K. NARAYANA and T. G. HoNNAPPA 

Female Infertility Scheme, Veterinary Collegr, Bangalore 560 024 

ABSTRACT 

J ugular blood plasma progesterone 
concentration was measured in 14 cows 
and 3 heifers with cystic ovaries. Only 
one cow showed a low plasma proges­
terone concentration ( < l ng/ml) 
throughout the period of study, that is 
65 days. In 11 cows with follicular cysts, 
the period of occurrence of low plasma 
progesterone profile varied from 8 to 57 
days. In these cows, at other times, the 
progesterone concentration was more 
than 1 ng/ml. In one cow and three 
heifers with luteal cysts, there was a 
high plasma progesterone concentration. 
The life span of cysts ranged from 23 to 
58 days. Subsequent to spontaneous 
recovery from cysts, conception occurred 
in 4 cows, and regular oestrous cycles 
with a repeat breeder syndrome occurred 
in 3 cows and 2 heifers. In one heifer 
and seven cows, the cysts recurred. 

* * * 
The cystic ovarian disease is associated 

with infertility in dairy cows. The 
cystic ovarian disease could be classified 
into two groups; 1. follicular cysts and 2. 
luteal cysts (Dawson, 1957 ; Kesler & 
Garverick, 1982). Plasma progesterone 
concentration has been measured over a 
short period in cows with naturally 
occurring cystic ovaries (Glencross & 
Munro, 1974; Kesler, Garverick, Caudle, 
Elmore, Youngquiest & Bierschwal, 
1980). In the present investigation, 
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plasma progesterone was measured in 
dairy cows with or without spontaneous 
recovery from naturally occurring cystic 
oyarian disease. 

Materials and Methods 
Eighteen dairy cows (four control and 

fourteen cystic ovarian cases) and three 
heifers (with the cystic ovarian condition) 
from four different farms were selected 
for this study. The first and second 
farms consisted of Holstein (H) and Red 
Dane (RD) breeds respectively which 
were the progeny of imported Danish 
stock. The third and fourth farms con­
sisted of dairy cows of first and second 
generation Holstein (HX), Jersey (JX) 
and Red Dane (RDX) cross-breeds 
evolved through the upgrading of Indian 
Zebu cattle. Every week, per rectal 
examination of genitalia of these animals 
was done for 3 to 4 months. Initially, 
cows possessing follicular structures of 
approximately 25 mm diameter with 
the absence of any pa lpable corpora 
lutea were considered as follicular cysts, 
Disappearance of softness and the 
presence of less resilient and thick walled 
structures were considered as cases of 
luteal cysts. The reproductive data of 
each animal, excluding four normal 
control cows is given in table I. 

Treatments given earlrer to our study: 
Six months ear lier to our study cow 79H 
had received 20 and 70 mg doses of stil­
boestrol i.m. for a presumable termina-
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TABLE 1. The reproductive data of animals with cystic ovaries 

Date of S T. A T U S O F O V A R I E S Outcome 
subsequent oestrus Before blood 

An- Afl,e Last prior sampling starting to 
im- in Date of to blood -JO to -15 day of experiment 
al ye-

La­
ct­
at­
ion 

Calving sampling days blood Reg- l{e- Co-
No. ars sampling ular cu- nc-

Day O oes.- rr- ep-
A B trus ence tion 

27H 
31H 

48H 
79H 
had 
86H 

179H 
309H 
Heifer 

294H 
33RD 

333RD 

254RD 
Heifer 
4l5RD 
Heifer 
6HX 
4HX 

8JX 

10 
10 

5 26-8-81 22-10-82 RO 3 cf-30 mm each As in A Yes 
I 25-5-78 27-11-82 1.0 4 cf-30 mm each As in A 

9 7 15-11-82 
7-8-81 

8-12-82 
5-6-82 

LO 2 cf-30 mm each As in A 
10 3 

double cervix 
10 3 

6 
4 

4 
11 

4 
0 

l 
4 

2 

0 

0 

25-3-79 

11-10-82 

19-8-81 
8-5-79 

25-2-79 

18-8-82 

2-11-82 
23-9-82 

4-12-82 
21-11-82 

15-11-82 

7-11-82 

10-1 1-82 

RO 4 cf}30 mm each As in A 
LO 3 cf 

Yes 

RO I luteal cyst 50 mm ]As in A 

RO 4 rl'-30 mm each 
RO 3 cf-30 mm each 

LO 3 cf-30 mm each 
LO 3 cf-40 mm each 

LO 3 cf-30 mm each 
RO 4 cf 
LO 3 cf-30 mm each 

RO 4 cf-30 mm each 

As in A 
RO 3 luteal 
cysts 40 Ye.s 
mm each 
As in A 
As in A 

As in A 

As in A 

As in A Yes 
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6 

7 

5 
5 

2 28-10-82 3-1-83 RO 4 rf-40 mm each As in A Yea 
2 18-11-82 8-12-82 RO 4 cf-30 mm each As in A 

5 3 21-7-82 20-12-82 RO 3 cf-30 mm each As in A 

P l l3HX 4 I 10-3-77 29-6-78 RO 4 cf-30 mm each As in A 
89H 11 2 10-4-77 7-10-82 RO 4 cf-40 mm each As in A 

Yes 
RO 

Yes 
LO 

Yes 
RO 
Yes 
RO 
Yes 
LO 

Ye11 
RO 
Yes 
RO 

Yes 
RO 

RO - right ovary 
LO - left ovary 

H-Holstein 
J -Jersey 
RD-Red Dane 

HX - H o.lstein cross 
J X - Jersey cross 

cf - cystic follicle/a. 

Yes 

Yea 

Yes 

Yea 

tion of a mummy. The cow 86 H had 
received 3 intravenous injections of 5% 
lugol's iodine 20-25 ml, eight months 
earlier to our study. A month prior to 
this study, cow 8JX had received ethinyl 
oestradiol 0.12 mg plus megestrol acetate 
20 mg i.m. on Day 2 of the previous 
oestrous cycle. The mother of cow 4HX 

had gone through 
condition m each 
concurrently cystic. 

the cystic ovarian 
lactation and was 
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Blood sampling : .. 
At weekly intervals, heparinised blood 

samples (5 ml; 10 i.u. heparin/ml ; 
Heparin, Biological Evans, Bombay) were 



collected through the jugular vrnipunc­
ture. The blood sample was centrifuged-­
at 500 g for 10 min and the separated 
plasma was stored at -15°C pending 
progesterone estimation. 

Progesterone estimation by a radioimmunoassay 
(Jrocedure. 

The progesterone concentration in the 
blood plasma was estimated by a 
radioimmunoassay procedure using a 
specific antibody (Sheela Rani & Moud­
gal, 1977). Progesterone was extracted 
from 100 µl plasma with 1 ml hexane. 
The extraction efficiency of tritiated 
progesterone was 74.5±4,6% (n 10). 
Assaying a plasma sample of low proges­
terone concentration, the respective 
inter-and intra-assay coefficients of 
variation were 17.1 and 10.4% (n 10). 
Assaying a plasma sample of high proges­
terone concentration, the respective 
inter-and intra-assay coefficients of 
variation were 18.2 and 23.1 % (n 10). 
The water blank for progesterone was 
16.3±3,9 pg/ml (n 5). 

Results 

The progesterone profile of individual 
cows is shown in Text-fig. 1. Among 17 
animals with the cystic ovarian condition 
(Table 1), one cow, cow 31H showed a 
plasma progesterone concentration of less 
than 1 ng/ml throughout the period of 
study. In cow 79H, excepting for two­
times a t which a plasma progesterone 
concentration of 1.3 ng/ml was noted, 
at other times, this cow resembled co"" 
31H in its progesterone profile. 

The period of occurrence of low pro­
gesterone concentration in cows with the 
follicular cysts was variable (8 to 57 days 
range; 28.3±5,3. s.e.m days) from cow 
to cow; it ·occurred between Day O to 
40 in cow 89H, Day O to 14 in cow Pl 13·; 
Day 8 to 65 in cow 179H, Day 23 to 48 
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in cow 79H, Day 15 to 48 in cow 294H, 
Day 15 to 23 in cow 48H, Day 23 to 55 
in cow 86H, Day 25 to 40 in cow 33RD, 
Day 17 to 40 in heifer 254RD, Day 8 
to 27 in cow 8JX and Day 17 to 25 in 
cow 333RD. 

The increased plasma progesterone 
concentration ( ;;>2ng/m1) noted in diffe­
rent cows at various time periods did not 
always coincide with the palpation of 
follicular cysts. Such increased proges­
terone concentrations were noted on 
Day 8 in cow 294H and cow 48H, Days 
8-15 in cow 27H, Day 15 in cow 86H , 
Days 0-8 and 17 in cow 33RD, Days 0-8 
in cow 333RD, Day 34 in cow 4HX and 
Day O in cow 8JX. Nevertheless, high 
plasma progesterone concentration was 
noted in animals with luteal cysts; it 
occurred on Days 0-10 in heifer 254RD, 
Days 8 and 20 in cow 6HX, Days O and 
17 in heifer 415RD and Days O to 15 
in heifer 309H. 

The observed oestrus did always coin­
cide with a low progesterone concentra­
tion. However, not in all cows blood 
samples were collected at the time of 
oestrus. In 3 cows (cow 31H, cow 79H 
and cow 4HX), oestrus occurred at 
intervals of 6 days. In two cows ( cow 
27H and cow 48H), the progesterone 
profile was similar to that of normal cows. 

Subsequent to spontaneous regression 
of cysts, regular oestrous cycles but with­
out conception occurred in heifers 309H 
and 415 RD, and cows 27H, 6HX and 
79H, and with conception in 4 cows 
(cow 48H, cow 179H, cow 294H and 
cow Pl 13 HX). There was spontaneous 
regr~ssion of cysts in i1.1 x 3.l days; 
the regression was seen in Day 23 in cow 
27H, cow 3_33RD (left ovarian follicular 
cyst), cow 6HX, heifer 309H and heifer 
415RD, on Day 32 in cow 31H, cow 
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86H, cow 89H , cow ·333-n,p (right 
ovarian follicular cyst) and in cow 33RD, 
Day 47 in cow 48H and on Day 58 in 
cow 79H . The ovarian cyst persisted for 
more than 40 days in cow 4HX and 
cow 8JX . In 8.cows (cow 31H , cow 86H, 
cow 89H, cow 33RD, cow 333RD, heifer 
254RD, cow 4HX and cow 8JX) the 
cysts recurred. The regression-recurrence 
interval was 19.1±3.5 days; it was 8 days 
in cow 33RD, '10 days in cow 86H, 15 
d~ys in cow 31 H, co~ 294H and cow 
333RD, 24 days in cow V9H and 33 days 
in cow 89H and heifer 254RD. 

The transformation of the follicula r 
cyst/s to luteal cyst/s occurred by Day 0 
(Day O as per the graph and blood 
sampling day, that is 15 days after our 
first clinica l examination) in- heifer 
309H, Day 8 in cow 6HX and Day 34 
in cow 8JX. O n Day 23, cow 8JX had 
cysts in both ovaries. In cow 333RD, 
on Day 37, only right ovary had follicular 
cysts. In three cows, the cysts reoccurred 
in the contralatera l ovary (left to right 
ovary in cows 31 H and 33RD and right 
to left ovary in cow 86H. The cysts 
reoccurred in the same ovary in cows 
89H, 8.JX and 4HX, and heifer 254RD. 

Discussion 

Similar to the report of Glencross and 
Munro (1974), in the present study, the 
plasma progt'sterone concentration was 
low in dairy cows with the fo1licular 
cysts. In eleven cows with follicular 
cysts, low progesterone concentration 
occurred for short intervals. At other 
times, eight cf these eleven animals 
showed periodical or regula:r hjgh plasma 
progesterone concentration and this is 
corroborative with the findings of Kesler 
et al., ( 1980). Aberr ant luteal tissues, 
either in the for m cf luteinised cystic 
follicles or small accessory corpora lutea 
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peculiar to cows with cystic ovaries 
(Tana,be & Brofee, 1982) or the possible 
diagnostic inaccuracies in per rectal 
examinations (Dawson, 1975) are pre­
sumably accountable for the wide 

. variation in plasma progesterone concen­
trations noted in the present I study. 
Nevertheless, high plasma progesterone 
concentration occurred in four cows witb 
the luteal cysts. 

Rather than anoestrus, oestrus, either 
at long or short in tervals occurred in 
cows with the cystic ovaries. 

Although, several workers (Wiltban,k, 
Tyler & Casida, 1953; Morrow, Roberts-, 
McEntee & Gray, 1966; Whitmore, 
Tyler & Casida, 1974) have reported 
spontaneous recoveries of cysts in some 
affected cows, the life span of cysts are 
unknown. In cows w,th corticotrophin­
induced cystic follicles, Liptrap and 
McNally (1976) reported 13 to 17 days 
lif; span for cysts. The period of occu­
rrence of low progesterone concentration 
(23 to 57 days) coupled with the absence 
of cysts at the palpated sites apparently 
reflect the l ife span of a follicular cyst. 

The fate of the cysts could, not be 
predicted from the preceding proges­
terone profile. Suscquent to spontaneous 
regression of cysts, conception occurred 
in four cows and regular oestrous cycles 
with repeat breeder syndrome occurred 
in five cows. T his occurrence of repeat 
breeder syndrome could have been 
circumstantial and appears to be inde­
pendent of the pre-existing cystic 
condition. 

In the present study, longer th.e post 
partum interval, presumably greater was 
the recurrence of cyst!.. However , it 
was not known when the cystic ovaries 
started in these cows and by the time 
the study was initiated, apparer.. tl} many 
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recurrences could have occurred in these 
cows. Perhaps, greater the number of 
recurrences, permanent may be the 
in fertility. 

Either the recurrence of cyst/s in the 
same, contralateral or either ovaries, or 
the transformation of a follicular cyst to 
a luteal cyst suggests the dynamic nature 
of the cystic ovarian condition. 

Prior to the onset of cystic ovaries, two 
cows had received oestrogens. Admini­
ster;ng oestrogen on Day 16 of the oestrous 
cycle, Nadaraja and Hansel (1976) 
induced cystic ovaries in heifers. From 
the circumstantial findings in this study, 
it is not possible to conclude the apparent 
relationship between the previous treat­
ment with oestrogens to the genesis of 
cystic ovaries. As per the reports of 

Whitmore et al (1974) and Kirk, Huff­
mann & Lane (1982), the concurrent 
occurrence of cystic ovaries in a dam 
and the daughter, although suggests the 
.hereditary nature, further studies are 
needed to relate the occurrence of cystic 
ovaries to the heredity. 
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ABSTRACT 
Efficacy of clomiphene citrate ('Fer tivet 

FVT 300') and a combination of meges­
terol acetate and ethinyl oestradiol 
('Secrodyl') in the induction of oestrum 
in anoestrous cows and heifers was 
investigated. Nineteen cows · and 33 
heifers were administered 'Fertivet FVT 
300' orally keeping 9 cows and 8 heifers 
as control. Twenty cows and 14 heifers 
were given 1 ml 'secrodyl' intra muscular 
for five consecutive days, while 8 cows 
and 6 heifers were kept as control. 

'Fertivet' was capable of inducing 
ovulatory oestrum in 68.42 percent of 
cows and 63.64 percent heifers in 'true 
anoestrum', while 33.33 percent cows 
and 37.50 percent heifers came into heat 
in the control group. The difference 
between experimental and control 
animals among cows and heifers which 
evinced oestrum was statistically signi­
ficant (P<0.05). The conception rate in 
the induced heat was 42.11 percent in 
cows and 30.30 percent in heifers when 
treated with 'Fertivet' while only 11.11 
percent of cows conceived in the control. 
Among heifers in the control group none 
conceived. Statistical analysis showed 
significant variation in conception rate 
between control and experimental ani­
mals among cows and heifers (P<0.01). 
The over all conception rate by sub-
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sequent insemination was 57.89 percent 
in cows and 42.42 percent in heifers 
while the corresponding figures in the 
control animals were 22.22 percent and 
25 percent. This variation was also 
significant (P<0.05). 

Treatment with 'Secrodyl' could 
induce ovulatory oestrum in 50 percent 
cows and 50 percent heifers, while the 
response in the control group was only 
25 percent among cows. None of the 
heifers in the control group showed 
ovulatory oestrum. This variation in the 
conception rate between experimental 
and control animals was significant. 
Significant variation (P <0.01) in the 
conception rate between experimental 
and control animals was also observed, 
the values being 15 percent in cows and 
14.28 percent in heifers in the treated 
group and 12.50 percent of cows and 
none in heifers among control group. 
The over all conception rate by sub­
sequent inseminations also, showed 
significant variation between tlhe two 
groups among cows and heifers. 

* * * 
Fertivet FVT 300 is a product of 

AR-EX Laboratories, 1'ombay contain­
ing 180mgm of Cisclomiphene citrate and 
120 mgm of trans-clomiphene citrate 
per tablet (Anon, 1976). 
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TABLE 1. Results of treatment with 'Fertivet FVT SOO· and 'Secrodyl' 

'Fertivet FVT 300' 

Particulars Cow Heifcn 

E.xpt. Cont. .Expt. Cont. 

Total number 19 9 33 8 

Number in which 13 3 21 3 
ovulatory beat induced (68.42) (33.33) (63.64) (37.50) 

Interval from commence- 1.5 7 22 ± 4.48 5± 
ment of treatment to ± 4.36 ± 0.58 
ocstrum in days 0.16 0.21 

No. pregnant at First 8 I 10 
A.I. (42.11) (11.11 ) (30,30) 

Overall conception II 2 14 2 
rate with subsequent A.I. (57.89) (22.22) (42.42) (25.00) 

• Significant at 5% level 

Fia:urcs in parenthesis denote percentage 

•• 'Secrodyl' is a product of Allenburys 
Bombay containing 5 mgm of megesterol 
acetate and 0.03 mgm of ethinyl oestradiol 
per ml. 

Materials and Methods 

Five hundred and seventy five cross 
bred cows and 446 heifers of the Univer­
sity Livestock farm and those brought 
for various infertility camps in the state 
for med the material for the study. Among 
these, 180 cows which failed to exhi bit 
heat even after 60 days post partum and 
165 heifers which fai led to exhi bit 
oestrum even after 24 months of age 
were identified as 'anoestrous' and 
subjected to detailed clinico-gynae­
cological examination at 10 day interval 
and 56 cows and 61 heifers having smooth 
inactive ovaries an d ·without any cyclical 
activity were declared as in 'true anoe­
strum' and randomly subjected to the 
follo\\-ing treatment. 

Nineteen cows and 33 heifers were 
administered orally with one tablet of 
'Fertivet FVT 300' daily for five days 

'Secrodyl' Fcrtivct Sccrodyl 

Cows Heifers total Total 

Expt. Cont. Expt. 
No. of No. of 

Cont. animals animals 
20 8 14 6 52 34 

10 2 7 nil 34 17• 
(50.00) (25.00) (50.00) (60.28) (50.00) 

4.89± 26.5 4,77± 
0.72 ± 0.15 

5.49 

3 2 18 5• 
(15.00) (14.28) (34.61) (14.71) 

6 I 4 25 10• 
(30·00) {12.50) (28.57) (48.08) (29.41) 
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while 9 cows and 8 heifers were kept as 
control. Administration consisted of 
125 ml of one percent copper sulphate 
solution followed by one pulverized 
tablet of 'Fer tivet FVT 300' diss,>lved 
in 300, ml of water. The control animals 
were given only 125 ml one percent copper 
sulphate solution only daily for 5 days. 
Twenty cows and 14 heifers were given 
'Secrodyl'.. intramuscularly for five 
consecutive days and 8 cows and 6 heifers 
were kept as control. 

After commencement of treatment 
experimental and control animals in 
both the groups were kept under close 
watch for manifestation of hear symptoms. 
Those showing behavioural signs of heat 
wer< confirmed by the presence of 
graafian follicle in the ovary . All the 
animals in the induced heat were insemi­
nated with good quality chilled semen 
and those which failed -to settle with first 
insemination were reinseminated at 
subsequent heat. Pregnancy was confir­
med at 60 days after insemination. In 
both the groups if heat symptoms were 



observed during the course of treatment · 
further admiru!>tration of the drug was 
stopped. The . interval from the treat­
ment to the onset of hea t, percentage of 
animals which evinced heat in both the 
groups, percentage of animals which 
showed ovulatory oestrum and pregnancy 
rate were assessed and data analysed 
(Snedecor and Cochran, 1967). 

Results and Discussion 

The study revealed that out of 575 
cows and 446 heifers, 180 cows (31.30 
percent) and 165 heifers (36.99 percent) 
were reported to be 'anoestrous' beyond 
60 days post-partum and 24 months of 
age respectively, though detailed exami­
nation could reveal only 56 cows (9.74 
percent) and 61 heifers (13.6S percent) 
were in 'true anoestrum'. From this it is 
evident that, though, the reported 
anoestrous condition in the above bovine 
population was high, wide variation 
exists in the actual incidence of 'true 
anoestrum'. Tnis va£iation in the cows 
reported to be in anoestrum and the true 
functional status based on the gynaeco­
logical examination may be attributed to 
the high incidence of silent heat during 
post partum period in cows and pubertal 
period in heifers as reported by Roberts 
(1971); Kruif (1977) and Luktuke and 
Sharma (1978). The incidence of 'true 
anoestrum' in the present study and 
those reported by previous workers in 
cows and heifers (Luktuke and Sharma 
1978; Patel and Khan, 1978; Ansari, 
1978; Mathew and Namboodiripad, 
1979 and Ghosh, 1980) Showed wide 
variation which clearly indicated that 
managemental conditions and level of 
exotic inheritance definitely influenced 
the incidence. 

Results of treatment of anoestrous 
animals with 'Fer!ivet FVT 300' and 
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'Secrodyl' are furnished in table L 
Out of 19 cows treated with 'Fertivet 
FVT 300' ovulatory oestrum was observed 
only in 13 (68·42 percent) at an average 
interval of 4.57±0.16 days. While only 
3 out of 9 (33.33 percent) in tne control 
animals evinced oestrum within a mean 
period of 22±4.36 days This variation 
was statistically significant (P<0.05) . 
Among heifers, out of 33, only 21 (63.64 
percent) showed oestrum within a mean 
period of 4.48±0,21 days wnile only 3 
out of 8 (37.5 percent) exhibite<l oestrum 
within a mean period of 5±0.58 days in 
the control animals. This variation was 
statistically significant (P< 0.01 ). This 
is essentially in keeping with the findings 
of Deshpande et al. (1976); Pendse et al. 
( 1977); Kaikini et al. ( 1978a) and 
Manjuna th, (1979). Pillai (1980) found 
that 100 percent of cows and 89.47 
percent of heifers expressed oestrum 
when they were treated with 'Fertivet 
FVT 300' at the above dose level. The 
interval from the administration of the 
drug to the expression of oestrum varied 
from 3 to 5 days in cows and heifers. 
It was also observed that an average 
4.57± 0.16 days and 4.48±0.21 days 
were required to induce heat in cows 
and heifen respectively. Similar observa­
tions were made by Pendse et al. ( 1977) ; 
Kod2gali et al. (1978) ; Dugwekar et al. 
(1980) and Pillai (1980). Contrary to the 
favourable rrsults of 'Fertivet FVT 300' 
in the induction of oestrum, Chauhan 
and Singh (1979) reported a poor 
response on heat induction in cows and 
heifers with deep anoestrous condition. 

The present study also revealed that 
among 19 trea ted cows, 8 (42.11 percent) 
conceived at the induced heat while 
only one (11.11 percent) conceived at 
the induced heat in the control group. 
This variation in the conception rate 
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was statistically significant (P<0.05). 
Among heifers, the percentage of concep­
tion was only 30.30 percent while none 
conceived in the control group. This is 
consistent with the finding of Kodagali 
(1978), Manjunath (1979) and Pillai 
(1980) in cattle and Hukeri et al. (1979) 
in buffaloes. 

The overall conception rate in cows and 
heifers after subsequent insemination 
was 57.89 percent and 42.42 percent 
respectively as against 22.22 percent and 
25 percent in control group. This tends 
to indicate that 'Fertivet' would correct 
the anoestrous condition of cows and 
heifers and bring them into normal 
cyclic activity as reported by Deshpande 
et al. (1976) , Kaikini et al. (1977) Pendse 
et al. ( 1977), Dugwekar et al: ( 1980) and 
Pillai (1980). 

Among 20 cows treated with 'Secrodyl' 
10 (50 percent) expressed ovulatory 
oestrum within a mean period of 4.89± 
0.72 days after the commencemt>nt of 
treatment. In the control animals out 
of 8 cows, only 2 (25 percent) evinced 
oestrum within a mean period of 26.5± 
5.49 days. This difference in the expres­
sion of oestrum between experim<>ntedand 
control animals was significant (P<0.01). 
Among heifers treated with Secrodyl, 
out of 14 only 7 showed ovulatory 
oe~trum within a mean period of 4.77± 
0.15 days while none of the control 
animals showed oestrum during the 
period of study. This difference was also 
significant (P<0.01). Favourable results 
ot 'Secrodyl' in the induction of ot>strum 
in cows and heifers was reported by 
Gupta, (1980); Prasad et al. ( I 983) in 
cows and U ma shankar and Verma ( 1982) 
in buffaloes. However, Tripathi et al. 
(1979) considered that, though, it might 
be possible to induce oestrum by paren­
teral adn.inistration of small doses of 
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oestrogen and Progesterone, the occu­
rrence ,of ovulation and restoration of 
normal pattern of oestrous cycle could 
not be guaranteed. The study also 
revealed that among 20 cows treated, 
three, (15 percent) conceived at the 
induced oestrum and the overa ll concep­
tion rate by subsequent insemination was 
30 percent. In the control animals the 
over a ll conception rate was only 12.5 
percent. The conception rate at the 
induced heat was 14.28 percent in heifers 
while subsequent insemination resulted 
in the overall conception rate of 28.57 
percent. The variation in the conception 
rate between treated and control animals 
was significant in cows (P<0.05) and in 
heifers (P<0.01 ). Though, the concep-
6on rate was found to be significantly 
higher in the exprimental than in control 
animals, it was evident that the fertility 
rate was comparatively low when treated 
with Secrodyl. The present findings are 
in agreement ·with that of Gupta (1980) 
and Prasad et al. (1983) in cattle and 
Umai:hankar and Verma (1982) in 
buffaloes. 

Comparing the efficiency of these two 
drugs in the induction of oestrum in 
anoe:;trou!l cattle, it was evident that the 
percentage of animals showing ovulatory 
oestrum was sjgnificantly higher (60.28 
perct>nt) when treated with 'Fcrtivet 
FVT 300' than those treated with 
'secrodyl' (50 percent) . Similarly, the 
conception rate was also significantly 
higher (34.61 percent) at the heat 
induced by "Fertivet FVT 300" than 
thatinduct:d bySecrodyl {14.71 percent). 
The overall coucepticn rate of animals 
when treattd with 'Fertivet FVT 300' 
(48.08 percent) wa~ also higher than 
those treated with Secrodyl {29.41 per 
cent) . 

Thus it could be inferred that both 



'Fertivet FVT 300" and 'Secrodyt•~ 
were effective in the treatment of anoe­
strum in cows and heifers. But it 
appeared th4t, 'Fertivet' is superior in 
inducing oestrum with satisfactory 
f:rtility. 
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ABSTRACT 
The glucose concentration in uterine 

secretions of buffaloes during pro-oestrus, 
oestrus, dioestrus and early pregnancy 
was studied. There was cyclical variation 
(P<;0.01) in its concentration during 
oestrous cycle. The concentration of 
glucose was significantly higher (Pc;0.01) 
in dioestrus than in pro-oestrus and 
oestrus. In early pregnancy i ts concen­
tration was significantly lower (P<;0.01) 
than dioestrus and significantly higher 
(P <;0.01) than oestrus. The glucose 
concentration was 112.27±4.07, 48.83 ± 
5.64, 246.27± 13.12 and 97.73±8.82 
~g/100 ml during pro-oestrus, oestrus, 
dioestrus and early pegnancy respectively. 
The influence of gonadal hormones on 
glucose concentration in uterine secre­
tions is discussed. 

• • • 
The recognisation of uterine secretions 

as a~ i~portant medium for sperm 
capac1tation and development offertilized 
ova has led to investigate more about its 
chemical nature qualitatively and 
quantitatively. However, there are no 
reports in the available literature 
regarding the glucose content in uterine 
secretions of buffaloes. As glucose is a 
substrate of energy for a ll the cells, 
knowing its physiological concentration 
during different. phases of reproduction 
may possibly help in correcting infer tility 
problems associated with the uterine 
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environment. Hence, a study was made 
on the glucose concentration in buffalo 
uterine secretions. 

Materials and Methods 

A total of 45 . nonpregnant and 15 
early pregnant (25 to 30 days) uteri of 
healthy buffaloes were collected from the 
abattoir. The nonpregnant u teri were 
categorized into pro-oestrus, oestrus and 
dioestrus based on the gross morphology 
of the ovaries (Choudary et al., 1968; Abul 
Fadle et al., 1974). The early pregnant 
uteri were grouped based on the biometry 
of the conceptus as per the technique 
of Arthur (1968). 

The uterine secretions from nonpreg­
nant uteri were collected by adopting 
the method of Olds and VanDem.ark 
(1957) with slight modification. Instead 
of hand operated clothes wringer, a 
wooden roller pin was used in the collec­
tion technique. The uterine secretions 
from pregnant uteri were collected 
similarly after removing the conceptus 
by making an incision at the os internus. 
The samples were immediately analysed 
for glucose content by adopting the 
method of Nelson and Somogyi as 
described by Annino (1964). The data 
was analyzed as per the method of Steel 
and T orrie (1960). • 

Results 
The glucose concentratjon was 

112.27±4.07, 48.83±5.64, 246.27±13.12 



e 
8 

t 
Q. 

0, 
E 

8 
N 

0 
It) 

8 

0 
in 

Pro-oestrus. Oestrus 

Range , 
\ 

o·ioestrus Early Pregnancy 
• 

Fig. 2. GLUCOSE CONCENTRATION IN UTERINE SECRETION OF BUFFALOES 

DURING PRO-OESTRUS, OESTRUS, DIOESTRUSAND EARLY PREGNANCY 

20 

--
\.. 



..,. 

TABLE 1: Glucose cooce11tratio11 (rng/100 rnl) in uterine secretions of buffaloes during certain phases 
of reproduction. 

---
Reproductive phase n Mean S.E. Range 

Pro-oestrus 15 112.274 4.07 70.50 to 131.00 

Oestrus 15 48.83b 5.64 18.00 to 100.00 
Dioestrus 15 246.27' 13.12 152.00 to 308.00 

Early pregnancy 15 97.734 8.82 48.00 to 152.00 

Means with different superscripts varied significantly (P..;0.01) 

Means with common superscripts varied significantly (P..;0.05) 

and 97.73±8.82 mg/100 ml during pro­
oestrus, oestrus, dioestrus and early pre­
gnancy, respectively. There was signi­
ficant (P ~ 0.01) variation between the 
phases of oestrous cycle studied. T he 
concentration was highest during dioes­
trus and lowest during oestrus. I n early 
pregnancy the concentration was signi­
ficantly (P ~ 0.01) lower than dioescrus 
(Table-I , Fig. 1). 

Discussion 

T he recorded va lues are similar to the 
finding of Schultz et al. (1971) in cows 
and the cyclical variation noticed are in 
agreement with O lds and VanDemark 
(1957). 

Haynes and lam'lling (1967) have 
obst!rved glucose as the major sugar in 
the uterine fl ushings of rat, rabbit, cow 
and ewe. 

Glycogen synthesis in the endometrial 
cells appear to be under the infb ence of 
oestrogen (O 'Malley 1971). T he release 
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of glycogen and hydrolytic enzyme into 
uterine secretion is progesterone depen­
dent (Henzl et al., 1972). The cyclical 
variation observed in the present study 
may presumably be on account of the 
levels of ovarian steroid hormones. 

During development, the nutritive 
.requirement of the blastocyst especially 
before implantation is more than the 
stored nutrients in the ovum (Huggct 
and Hammond, 1967) . The embryo 
surviva l was significantly correlated with 
the concentration of glucose in the 
embryotroph (Kovalenko, 1972). The 
uterine milk supplies the nutrients to 
the embryo prior to implantation (Liggins, 
1975) . These fin<lings indicate that 
embr yo utilizes glucose from the uterine 
secretions for its development. 

T he lower concentration of glucose in 
early pregnancy than in dioestrus obser­
ved in the present study may be due to 
the utilization of glucose by the develop­
ing conceptus. 

.. 



REFERENCES 

Abul Fadle, N .S., F ahmy, M.F.A and Shafey, S.M. ( 1974). Histological studies on the ovaries of Egyptian buffaloes 
with special reference to the corpus lu~um. Zbl. Vet. Med. 2l(A): 581-591. , 

Annino,J.S., (1964). Ceinical Chemistry-Prineiples and procedures. F,d. I., Little Brown and Co., Boston pp 118-126. 
Arthur, G.H. (1968)· Wrights Veterinary Obstdrics. 3rd Ed. The English language Book Society, London. pp 60-82. 
Cnoudary, J .B., Gier, H.T. and Marion, G.B. (1968). Cyclic changes involving vesicular follicles. J . Anim. Sci. '1:1: 

468-471. 
Haynes, N.B. and Lamming, G.E. (1967). The carbohydrate content of sow uterine flushings. J. Reprod: Fert. 

14: 335-337. 
Henzl, M.R., Smith, R.E., Boost, G and Tyler, E.T. (1972). Lysosomal concept of menstrual bleeding in humans. 

J. Clin. Endocr Metab. 34: 860-875. 
Hugget, A.G and Hammond, J ( 1967). Physiology of the placenta in "Marshall's Physiology rif &prod~tion' '. 3rd Ed. 

Vol II. Ed. A.S. Parkes, Longmans, Green and Co., London, pp 312-397. 
Kovalenko, V.F (1972). Histotrophic nutrition and Embryo mortality in pigs, In Vlith Int. Congress on Anim. 

Reprod and AI., II, 1185. 
Liggins, G.C (1975). The foetus and birth in: &protiuction in mammals., Book 2. Embryonic andfital developmmJ. Ed.C.R. 

Austin and R.V. Short, Cambridge University press, London, pp 72-109. 
Olds, D and VaoDemark, N.L (1957). Composition ofluminal fluids in bovine female genitalia. Fert. Steril. 8: 345. 
O'MaUey, D.W (1971). Mechanism of action of steroid hormones. N. Engl. J. Med. 284: 370-377. (Cited in: 

Biolog_v of the uterus. 1977., Ed. N.W. Ralph, Plenum Pr~s New York, pp 325-326. 
Schultz, R.H., Fahning, M.L and Graham,.E.F (1971). A Chemical study of uterine flu.id and blood s.;rum of normal 

cows during the oestrous cycle. J. Reprod. Fert. 27: 355-367. 
Steel, G.D and Torrie (1960). Principles and Procedures of Statistics. McGraw Hill .Book Company Ltd., London . 

.. 

22 



,. 

UAR 6: 2: 23-25, 1985 

Serum Protein, Inorganic Phosphorus And Blood Glucose In 
Relation To Different Phases Of Reproduction In 

Crossbred Cattle 

S.K. AGARWAL, N.N. PANDEY, and UMASHANKER 

Livestock Production Research (Cattle & Buffaloes) 
Inruan Veterinary Retearch Institute 

Izatnagar- 243 122 (U.P.) 

ABSTRACT 

Biochemical profile with regards to 
blood glucost>, total serum protein, 
inorganic phosphorus level in normal 
cyclic, anoestrus, repeat breeding, nor mal 
calving and in retained placenta cases of 
crossbred cows was studied. The results 
revealed that blood gluci.>se was signi­
ficantly lower in aonestrus animals. Serum 
protein was significantly higher in repeat 
breeding animals. In retained placenta 
cases blood glucose, serum prot<>in and 
inorganic phosphorus levels were found 
significantly lower than normal calvers. 

• • • 
Anoestrus and repeat breeding are 

two major gynaecological problems 
affect;ng economics of milk prcduction 
in dairy animals. In post-partum animals 
the retention of foetal membranes has 
been reported as one of the important 
condition affecting the future fertility. 
The prevalance of these conditions in 
cross-bred animals have extensively 
been reviewed (Pandey, 1980; Prasad 
et al., 1983 and Kh::i.rche et al., 1982). 
Informations regardmg biochemical 
attributes during these conditions in 
crossbred females seems to be scanty. 
In present paper an attempc has been 
made to study the level of blood glucose, 
ser um protein and inorganic phosphorus 
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in relation to different phases of reproduc­
tion in crossbred cattle. 

Materials and Methods 

The study was conducted on 45 
crossbred cattle of Livestock Production 
Research (Cattle & Buffaloes) of Indian 
Veterinary Research Institute, I zatnagu 
(U.P) . All the ammals were examined 
gynaecologically to arcertain tne status 
of genital organs. On the basis of above 
examination the animalswerec"\tegorised 
under the following p-roups. 

Normal Cyclic 

Ten animals exhibiting physiological 
oestrus evidenced by the presence of 
mature graafian follicle in the ovary 
formed this group. 

Anoestrus 

Seven cows which had not shown anv 
sign of oestrus since last two months and 
had smooth non-functional ovary com­
prised this group . 

Repeat breeding 

Thirteen animals were included iu 
this group which were bred for more than 
three times in succesiive oestrus with 
fertile bull semen but failed to ,conceive. 

.Normal calving 
Seven cows which did not have any 



Biochemical profile for Blood glucose, total serum protein and Inorganic phosphorus in 
Normal cyclic, Anoestrus, Repeat breeder, Normal calving and Retained placenta cows. 
(Mean ± Standard Error) 

Biochemical Normal Anoestrus Repeat• Retained Normal 
cyclic breeder placenta calving profile 

Total serum protein (g%) 8.43±1-22 8.62±1.52 ••9.39±0-63 .. 8.53±0.72 9.81±0.51 

Blood glucose (mg%) 84.54± 13.37 *62.90± 10.55 78.08±7.56 *66.75±8.15 76 .. 57±4-23 

Inorganic phosphorus (mg%) 8.19± 1-33 8.17±0.71 ' 8.03±0.82 ••7.36±0.82 8.64±0-39 

• Significant 5% level 

• • Significant l % level 

calving complications during or after 
parturition were kept under this group. 

Retained placenta 

Eight cows which could not expell 
the foetal membranes even after 12-18 
hours post calving were included in this 
group. 

Blood samples from each animal were 
collected from the jugular vein and 
processed for the estimation of blood 
glucose, serum inorganic phosphorus and 
serum protein as per the method of 
Follin-Wu (1920), Frankel et al., (1970) 
and Oser (1965) respectively. 

Results and Discussion 
From the results it is apparent that the 

blood glucose level was significantly lower 
in anoestrus animals as compared to 
normal cyclic and repeat breeders. How­
ever, the difference in normal cyclic and 
repeat breeder was non-significar,t. 
Anoestrus condition may be due to low 
blood glucose because of some distur­
bances in the energy metabolism and 
utilization. Similar observations were 
recorded earlier (Sharma et al., 1983). 

Total serum protein value was signi­
ficantly higher in repeat breeders than 
normal cyclic while in other two groups 
the difference was non-significant. 
Deficiency of protein may cause reproduc-
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tive disturbance in animals (Arzumanjan 
and Dorojuk, 1964). The finding of 
present study with regards to serum 
protein in repeat breeders than normal 
cyclic is not in agreement with the earlier 
reports of non-significant diffcience in 
anoestrus, cyclic and repeat breeding 
cattle (Sharma et al., 1983). Serum 
phosphorus level in repeat breeders and 
anoestrus was found slightly lo" er than 
that of normal cyclic co"s lut the 
differences were non signific2nt. The 
findings are very mt:..ch in 2gxeen:ent to 
Srivastava et al., (1£81) . A significant 
decrease in inorganic J-1NF,horus in 
infertile cows as C<,n- pared to fertile cows 
has been reported (Ram Narny2.n, 1973). 

In cows with retained fcet2 l n:err brznes 
blood gh.:.cose, sen.:m protein 2nd inor­
ganic phosphorus were fot.nd signific211tly 
lower than the no1 rr.al calvers "hich 
corrol::orates the findir.gof Boitor (1972) . 
Gh.:cose being m2jor energy prcducing 
somce rr.ay attritutes tofactcrsre~pcnsitJe 
for retained placenta tesices tle otl-.er 
factors. Lower level of inmg2ni,c phos­
phorus in cases of retained placenta tb2n 
normal calvers has also leen reported 
(Garbalik and Balon, 1978) • .. 
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ABSTRACT 

The concentration of Zinc and Iron 
was assayed in cervico-vagina l mucus of 
18 fer tile and 14 repeat breeder cows 
using Atomic Absorption Spectrophoto­
meter. Neither of the two elements 
investigated differed significantly ·between 
the two groups. Furthermore, there was 
a wide inriividual variation in their 
concentrations and hence no defini te 
relationship between their levels in the 
cervicovagina l mucus and fertility sta tus 
of the cows could be esta blished. 

* * • 
Cervical mucus has been recognised 

as a medium whose chemical composition 
has a profound influence on the survival 
of spermatozoa in the female genital tract 
and fertility. Severa l investigators have 
attempted to correlate the concentations 
of various organic and inorganic salts, 
proteins, corbohydrates, lipids and 
enzymes in the cervical mucus with the 
fertility status of the cows in oestrus 
(Gupta, 1962; Linford, 1974; Reddy 
and Khan, 1976; Krishnaswamy and 
Uthappa, 1983). Although trace elements 
are important as co-factors, as <ictivators 
of enzymes or as stabilizers of secondary 
molecular structure (Valee and Wacker, 
1976) and concomitan t infertility is 
believed to be associated with the enzy­
matic dysfunction associated with trace 
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elemen t deficiencies (Hideroglou, 1979) 
the levels of various trace elements in 
the lumina l fluids of the cow and their 
relationship with fertility is yet to be 
explored. Therefore, i t is the obj ective 
of this paper to report the levels of iron 
and zinc in the cervico-vaginal mucus 
of ferti le and infertile cows. 

Materials and Methods 

T his study utilized 32 cross-bred cows 
categorized into the following two 
groups: 
a) Fertile group cow: Consisting of 18 

cows inseminated for the first time 
during their first or second postpartum 
oestrous and conceiving to that 
insemination . Mucus samples were 
obtained before insemination. 

b) Repeat breeder cows: Consisting of 14 
cows cycling regularly with apparently 
normal genitalia, but failing to 
conceive to the previous 3-5 insemina­
tions with good quality semen. 
Cervico-vaginal mucus was aspirated 
frcm the anterior vaginal floor of 
each cow using a 10 ml pipette 
attached to a 20 ml glass syringe with 
a rubber adaptor. 

For analysis of Iron and Zinc concen­
trations, one ml of cervico-vaginal mucus 
was digested in a di-acid digesion mixture 
consisting of perchloric acid and nitric 
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acid in the ra tio of l :4 . The samples 
were digested on hot plate and the 
resultant residue was made up to a 
volume of 10 ml using double glass 
distilled water. Aliq uots from each 
samples were then analysed for the 
concentrations of Iron and Zinc using 
Atomic Absorption spectrophotometer. 

Results and Discussion 

T he data presented in T ABLE-I show 
that there were no significan t differences 

TABLE I. Mean Concentrations of Iron and 
Zinc in the Cervico-Vaginal Mucus 
( µG/ML ) of Fertile and R epeat 
Breeder Cows . 

Animals Iron Zinc 

Fertile (N = 18) a .. ~o 8.57 
Repeat breeder 1.06 0.97 
(N = l4) 

in the concentrations of Iron and Zinc in 
the cervico-vaginal mucus of fertile and 
repeat breeder cows. In 5 out of the 18 
cows in the ferti le group and 3 out of 
14 repeat breeder cows, the Iron concen­
tration in cervico-va.gina l mucus were 
below detectable levels in 3 fertile and 2 
repeat breeder cows. The concentrations 
of Iron and Zinc showed wide variations 
between individual animals in both the 
groups. Therefore, the present study 
could not establish any relationship 
between the concentrations of Iron and 
Zinc in the cervico-wgiual mucus and 
the fertility status of the cow. 
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Although, many experimenta l and 
field studies in dairy cow have emphasized 
the impor tance of dietary traoe elements 
in reproduction and have found a posi tive 
correlation between the concen trations 
of iron and zinc in blood plasma and the 
fer tility status of the dairy cow (Lewis 
and Rolstron, 1953; Korovina and 
Morozova, 1976; Manickam ett a l,, 1977; 
Hideroglou, 1979), yet, there is no 
evidence to suggest that there is any 
correlation between the dietary or blood 
trace element composition and the concen­
tration of trace elements in the cervical 
mucus. Cervico-va.ginal mucus; by itself, 
is uniquely different from blood or 
seminal plasma in that i ts biochemical 
composition vary significantly not only 
between the different phases of the 
oestrus cycle, but also within the different 
stages of oestrus influenced by the chang­
ing concen trations of oestrogen and 
progesterone. Therefore, i t is only natural 
that the concentrations of Iron and 
Zinc varied between individual animals 
in each group of cows under study, even 
though an a ttempt was made to collect 
the cervico-va.ginal mucus a t a constz.nt 
period after the onset of oestrous. The 
preliminary results of this study, therefore, 
indicate that estimation of Iron and 
Zinc in the Cervico-vaginal mucus do 
not provide a clear picture of the fertility 
status of the cow. Alternate, it is possible 
that under the conditions of this experi­
ment, the cause of repeat breeding was 
differen t. 

.. 
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Biochemical Studies And Progesterone Levels During Placental 
R et en tion And Vaginal Prolapse In Buffaloes 
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Dept. of Gynaecology & Obstetrics, 
College of Veterinary Sciences, 
G.B. Pant University of Agri. & Tech., 
Pantnagar, Distt. Nainital (U.P.) 

ABSTRACT 
During retention of placenta and 

vaginal prolapse in buffaloes, the mean 
blood plasma values of total proteins; 
alkaline phosphatase; cholesterol; copper; 
zinc; iron and progesterone were observed 
as 6.67±0.18; 8.20±0.64 g/dl; 9.26± 
0.25; 8.14± 0.36 kk units/dl; 235.60± 
18.79; 203.06±5.40 mg/dl; 146.94± 
18.79; 73.38±11.86 µg/dl ; 358.00± 
16.45; 342.00±26.40 µg/dl; 304.15± 
22.50; 192.59±19.46; 0.92±0.03 and 
1.45±0.23 ng/rnl respectively. 

The cause of high mean plasma values 
of total proteins, cholesterol and proges­
terones in retained foetal membrane 
(RFM) and vaginal prolapse (VP) are 
discussed. 

• • • 
Retained foetal membranes (R.F.M.) 

and Vaginal Prolapse (V.P.) constitute a 
major problem of reproduction and 
subsequently of economic importance in 
many herds of buffaloes. Few workers 
have studied the biochemical and normal 
changes associated with retention of 
placenta and vaginal prolapse in cows 
(Garkacik and Balon, 1978; Said et al., 
1964 ; Vujovic et al., 1976; and Agthe 
and Kolm, 1975) but very little work 
has been rep:>rted in buff.iloes. 
- T he present study was designed to 
find out the changes which occur in the 
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blood of buffaloes following RFM and 
VP. 

Materials and Methods 
The study was conducted in clinical 

cases of retained placenta and vaginal 
prolapse brought to the cliniics of the 
College of Veterinary Sciences, Pant­
nagar. Four animals were available for 
each condition. 

The blood samples were collected from 
the jugular vein of the animals before 
resorting to any treatment. The blood 
was collected in heparinised clean glass 
serum test tubes and plasma was separa­
ted by centrifugation at 2000 rpm for 
15-20 minutes and stored in clean glass 
vials at -20°C in a deep freeze till 
analysed. 

Blood plasma samples were analysed 
for different blood constituents by the 
methods described by various workers as 
follows: Total proteins-Henry et al., 
(1957); Alkaline phosphatase-Kind and 
King ( 1954); Total cholesterol-Zak 
(1957); copper-Gubler et al., (1952); 
Zinc by the atomic absorption spectro­
photometrics method of Davies et al., 
( 1968), Iron by the method of Henry 
et al., ( l 95 7) and Progesterone by the 
competitive protein• binding assay 
(Mur phy, 1967). 

T he va lues of the above parameters in 
RFM & VP were compared with the 



TABLE 1: Values of Various Blood Plasma Constituents in Obstetrical Conditions, Alongwith Means 
and Standard Errors 

SI. PLASMA CONSTITUENTS OBSTETRICAL CONDITIONS 
No. Range Mean± S.E. Range Mean±S.E. 

- -------- --- - ---
Retention of Fetal Mcmbrans Vaginal Prolapse 

- - ---
I. Total proteins (g/dl) 6.3---7.0 6.67±0.18 6.6--9.7 8.20± 0.64 
2. Alkaline Phosphatase 8.24-10.30 9.26±0.25 7.60--8.84 8.14±0.36 

(K kunits/dl) 
3. Cholesterol (mg/di) 205.48-285-97 235 60± 18.79 189.08-2ll.58 203.06± 5.4-0 
4. Copper (µg/dl) 109.68-179.29 146.94± 18.79 54.78-104.31 73.38 ± I I ,86 
5. Zinc (;.,.g/dl) 320--400 358.00± 16.45 280--4-00 342.00± 26.4-0 
6. Iron (µg/d l) 242.71-345.64 304.15±22.50 146.23---240.20 192.59± 19.46 
7. Progesterone (ng/ml) 

reported values 
parturition. 

0.80--1.00 

following normal 

Results and Discussion 

Data on biochemical and hormonal 
constituents estimated in R .F.M & V.P. 
are presented in T able 1. 

Total Proteins: 

The values of total proteins found in 
the present investigation in both RFM & 
VP were higher than the values reported 
in normal parturient buffaloes (5.86 
gm%) by Seshagiri et al., (1979). These 
high levels of total proteins may be 
attributed to the increase in the level of 
oestrogen and progesterone hormones in 
such conditions. An increased level of 
oestrogen in R.F.M. cases had been 
reported by Agthe and Kolm (1975) and 
of progesterone by Matton et al., (1979) 
which agreed with the values in the 
present investigation for progesterone in 
RFM & VP cases. The increase in the 
levels of oestrogen & progesterone might 
be responsible for the increase in the 
total protein values in the present 
investigation as reported by Perk and 
Lobel (1960) for oestrogen and O'Malley 
and Mears (1974) for Progesterone. 

9.92±0.03 0.78-2.00 1.45±0,27 
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Alkaline Phosphatase: 

The levels of a lka line phospha tase in 
the R .F.M. & V.P. were observed to be 
lower which w<'.S in accordance with the 
findmgs of Kendall and Harshbarge.r 
(1962) an<l Sato (1978) who reported 
lower alkaline phosphotase values in 
cows few hours and few weeks respectively 
after parturition. In the present investi­
gation the values for this enzyme were 
much lower than the reported values of 
Kendall & Harshbarger ( 1962). This 
could be due to the increased secretion 
of ovarian hormones in these conditions. 
The ovarian hormones had been reported 
to have depressing effect on enzyme 
levels. (Barker and Ludwick, 1967 and 
Baldwin et al., 1969). 

The total cholesterol levels found m 
RFM and VP were quite high and might 
be due to the presence of higher levels of 
circulating hormones at the time of 
parturition. Negative correlation of 
copper with cholesterol was reported by 
Harman (1970) in pigs. In the present 
investigation a lso low copper levels could 
be correlated with the • high cholesterol 
level. 

Copper levels were lower in the present 
investigation in both RFM and VP than 
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the values reported by Desai et al., {1978) 
in buffaloes calving nor mally. Similarly 
low levels of copper were observed by 
Vujovic et al., ( I 976) in RFM cases. 

Zinc values found in the present 
investigation were within the range as 
reported by Khan et al., ( I 979) in normal 
p ... rturition which showed that Zinc has 
lesser role to play in _obstetrical conditions. 
However, Dufty et al., (1977) reported 
low zinc levels at parturition only in 
dystocia cases in cattle. 

The I ron values were observed as 
304.15 and 192.59 µg/dl in RFM and 
VP respectively. Bostedt et al., ( 1974) 
reported that there was a fall in iron 
level at and after parturition. But the 
values in the present investigation in 
RFM were quite comparable with the 
other reported values, however in V.P. 
there was a steep fa ll of iron level. The 
low level of iron in V.P cases may be 
due to loss of blood as haemorrhage is 
quite common in long standing vaginal 
prolapse . 

The level of progesterone in RFM and 

VP cases was quite higher than the 
basal level reported by Agarwal et al., 
( 1980) in normal post parturient buffaloes. 
TI1is high level of progestene in RFM 
was in agreement with the findings of 
Agthe and Kolm (1975), Chow et al., 
(1977) and Matton et al., (1979). This 
high level of progesterone in RFM 
conditions could be preventing the 
nor mal separation of placenta from the 
maternal caruncles by suppressing the 
uterine contractions leading to retained 
after bir th. In vaginal prolapse, higher 
values of progesterone needs further 
investigation. It is necessary to know the 
oestrogen values a lso in these R FM and 
VP cases to explain the role of higher 
progesterone values in causing these 
conditions. 
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ABSTRACT 
A high incidence of post-partum 

an oestrus in Ra thi cows provoked to 
study the concentration of blood glucose, 
cholesterol, total serum protein, inorganic 
phosphate, calcium and magnesium were 
estimated at pregnancy, parturition and 
1 month and 3 months posl-partum in 
9 anoestrous and 6 normally reproducing 
Rathi cows. Blood glucose level of 
anoestrous cows (37.00 mg/100 ml) was 
significantly lower than that of normals 
(46.33 mg/100 ml) In both the groups 
there was a rise in blood glucose level 
towards the time of parturition (55 
mR"/100 ml) and then a decline (40 mg/ 
100 ml) at the post-partum period. At 
3 months post-partum it again rose in 
animals that resu med normal cycling 
(46.33 mg/100 ml) whereas in anoestrous 
animals i t further declined (37 mg/100 
ml) . Cholesterol level of anoestrous 
animals (181.61 mg/100 ml) was also 
~ignificantly lower than that of normally 
reproducing cows (273.33 mg/100 ml). 
However, there was no significant diffe­
rence in the levels of total ser um proteins, 
inorganic phosphorus, calcium and 
magnesium between the two groups. 

• • • 
Rathi cows are well known native 

cattle of northern Rajasthan for milk 
production. Looking to the long service 
period and high incidence of anoestrous 
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condition which is an important attribute 
of non-infectious infertility in the large 
population of this breed inhabiting a 
vast area, the present study was under­
taken. It was aimed to find the difference 
in the levels of blood glucose, cholesterol, 
total serum proteins, calcium, phosphorus 
and magnesium between the anoestrous 
and normally reproducing cows in order 
to elucidate the possible factors associated 
with the post-partum anoestrous in these 
animals. 

Materials and Methods 
Fifteen healthy cows of nearly s2me age 

and parity, in advanced stage of preg­
nancy were selected for the study from 
the herd of Ratni cows maintained at the 
College of Veterinary and Animal 
Science, 13ikaner. Blocd samples were 
collected at 8th tr.or.th of gestation, at 
parturiticn 2nd at 1 n:cnth and 3 rr.onth 
after parturition. Animals which exhibited 
oestrous within €0 to 90 days after 
parturition were treated as nonr.a11y 
reproducing whereas those which did 
not come into oestrous even after 3 
months and onwards after calving were 
considered to be anoestrous. Of the 15 
cows, 9 were anoestrous and 6 were 
normally reproducin~ . 

Estimation of blood glucose by the 
method of Nelson and Somogyi, choles­
terol by Schonhei mer and Sperry's 
method, total serum protein by the 



method of Greenberg, serum inorganie 
phosphate by Fiske and Subba Row 
method, serum calcium by Clark- Collip 
method and serum magnesium by the 
method of Dennis were carried out as 
described by Oser (1976) . 

Results and Discussion 

The average values of blood glucose, 
cholesterol, total serum proteins, inorganic 
phosphorus, calcium and magnesium of 
9 anoestrous and 6 normally reproducing 
cows are presented in table I . 

Blood glucose : 

Perusal of the results reveal an increase 
in the blood glucose concentration from 
advanced gestation to parturition in 
both the anoestrous and the control 
groups (Ta hie I). After calving with the 
onset of lactation the concentration 0f 
blood glucose declined at 1 month post­
partum. After this point the level of 
blood glucose increased in the cows that 
resumed normal cycling (46.33 mg/100 
ml) while it further declined in anoestrous 
cows (37 mg/100 ml) at 3 months post-

partum. Hypoglycaemia depresses hypo­
thalamic function causing loss of ovarian 
activity due to the failure of release of 
gonadotrophins from the hypophysis 
(McClymont and Setchell, 1956; Wilt­
bank et al., 1962; Howland et al., 1966) . 
Low level of glucose has been reported 
in infertile cows than in fertile co·ws by 
McClure (1965), Payne (1971), Downie 
( 1976) and Parker and Blowly ( I 976). 
McClure (1968) reported that the oestrous 
cycle length was increased from normal 
to 34 days when cows were given insulin 
daily from day 17 through day 20 of an 
unmated oestrous cycle. Cessation of 
oestrous cycle was reported in norma lly 
cycling heifers by experimentally induc­
ing hypoglycaemic state by injecting 
metabolic inhibitor 2-deoxy-D-glucose 
(McClure et al., 1978). Present findings 
are in agreement with those of Pa til and 
Deshpande (1979). Hypoglycaemia is the 
primary biochemical lesion responsible 
for infertility induced by energy defici­
encies in lactating cattle (Bond et al., 
1958; McClure et al., I 978). 

TABLE 1: Average blood and s erum profiles of anoestrous and normally reproducing cows at pre­
partwn, parturition and post-partum Period. 

Blood & serum profile Anoestrous cows Normally reproducing cows 

8th Partu- Post-partum 8th Partu- _ Post-partum 

month rition l 3 month rition 1 3 
gestation month months ge.station month months 

Blood glucose 31.88 55.27 40.88 37.00 37.25 55.50 41.58 ~-33 
(mg/JOO ml) 
Blood cholesterol 122.22 92.00 134.22 181.61 133.08 105.00 159.50 273.33 
(mg/100 ml) 
T otal serum proteins 8.24 6.10 7.68 7.60 8.42 6.36 7.95 7.93 
(gm/100 ml) 
Serum inorganic 5.66 5.12 4.72 5.12 5.83 5.03 4.86 5.13 
phosphorus (mg/100 ml) ' 
Serum calcium 12.41 11.28 lo.42 12.26 12.73 11.30 10.18 12.55 
(mg/100 ml) 
Serum magnesium 2.58 2.36 2.11 2.39 2.58 2.36 2.58 2.49 
(mg/100 ml) 
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Blood cholest~rol: 

The concentration of cholesterol was 
significantly low in anoestrous cows than 
that of normally reproducing cows at 
all the 4 stages (Table l ). Murtza et al. 
( 1978) also reported similar observations. 
At parturition the cholesterol level was 
lowest. After 1 month post-partum the 
level increased and at 3 months post­
partum it further increased but this 
increase was much higher in amimals 
that resumed early post-partum oestrous 
as compared to that of post-par tum 
anoestrous animals. Lenon and Mixner 
(1957) and J adhav et al. (1977) also 
reported similar findings. 

Pregnenolone is the immediate pre­
cursor for all the steroids which is derived 
from cholesterol (Hafez et al., 1980) . 
Cholesterol in turn is synthesized from 
Acetyl-coA. Acetyl-coA is synthesized by 
oxidative decarboxylation of pyruvate 
and a few other reactions. Pyruva te in 
turn is the product of glycolysis. There­
fore concentration of blood cholesterol 
and in turn steroid synthesis are possibly 
related to energy status of the anim .. 1. 
Subnorma! energy status induces hypo­
cholesterolemia which in turn may lead 
to improper output of steroids. Velhankar 
( I 973) reported a positive correlation 
between blood cholesterol concentration 
and energy status of the animal. Higher 
cholesterol concentration and over all 
better reproductive performance was 
found in animals fed on 120 per cent 
NRC dietary energy level. 

Total serum proteins: 

The concentration of total serum 
proteins at advance gestation, parturition 
and puerperium in control and anoestrous 
cows revealed highest levels at 8 month 
gestation which declined at the time of 
parturition and than recovered after 
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parturition (Ta hie 1). Anoestrous cows 
had a lower level than thatofth.e normally 
reproducing ones but the difference was 
not significant. These findings are in 
agreement with those of Larson and 
Kendell (1957) and Humana and Ushi 
(1973) . 

Serum inorganic phosphorus: 
The averages of serum inorganic 

phosphorus concentration of anoestrous 
and control cows are presented in table I. 
Statistically there was no significant 
difference between the two groups. 
Phosphorus is necessary · for ene1 gy 
metabolism of the body (Foley, 1952). 
Mild deficiency of phosphorus in the diet 
does not significantly reduce the serum 
inorganic phosphorus as it may be 
replaced from skeletal reserves, but 
extreme malnutrition may r esult into 
exhaustion of skeletal reserves and 
hypophosphatemia. It appears that when 
the levels go down to 3 mg/100 ml, 
external symptoms of phosphorus 
deficiency may result. Present findings 
are in accordance with those of Maha­
devan (1961) and Samad et al. (1980). 

Serum calcium: 
Concentration of serum calcium at 

advanced gestation, parturition, 1 and 3 
months post-partum in 9 post-partum 
anoestrous and 6 control cows indicate 
that the levels decline after parturition 
due to onset cf lactation. No significant 
differences were found between the two 
groups. These observations are in 2.gree­
ment with those of Mahadevan (1961) 
and Samad et al. ( 1980). 

Serum magnesium: 
No significant differences were found 

in the serum m2.gnesium concentration 
of anoestrous and control cows. There 
was a slight decune in the levels after 
parturition in both the groups (Table 1). 
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ABSTRACT 

A severe epizootic of brucellosis causing 
abortions in buffaloes has been investi­
gated at a private dairy farm, West 
Delhi. Of the 85 milch buffaloes of 
different breeds and age groups, 21 
animals aborted at 6-9 months of pre­
gnancy. The serological evidence of 

1 
B. abortus antibodies was detected in 17 
aborted buffa loes when examined by 
standard tube agglutination test. How­
ever, the organism could be isolated on 
bacteriological media from 3 placenta, 
3 foetal lung, 2 a bomasum and I vaginal 
discharge. Differential diagnosis and 
zoonotic significance have also been 
discussed. 

* * • 
Brucellosis is an important, infectious 

bacterial disease of anim;ils and man; 
and recorded from many countries of the 
world including I ndia (Mathur, 1968; 
Kulshreshtha et al., 1978; Blood et al., 
1979). The diagnosis of brucellosis in 
animal is usua lly established on the basis 
of serological findings (Pietz and Cowart, 
1980). The bacteriological cultural 
examination of the clinical materials, 
though imperative for confirmation, is 
not commonly attempted. The present 
investigation aims to establish the etiology 
of an abortion in buffaloes due to B. 
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abortus by employing microbiological and 
serological techniques. 

Materials and Methods 

An epidemic of abortion occurred in 
a private dairy farm situated in rura l 
areas of West Delhi. There were about 
85 buffaloes of Murrah and indigenous 
breed. In addition there were 37 buffalo 
calves of both sexes and 3 male buffalo 
bulls. The scrum samples were collected 
obtained from 21 aborted buffaloes, 6 
apparently healthy buffaloes, 3 buffalo 
bulls and 2 young heifers. The details 
regarding the age of the animal, n umber 
of lactation, duration of pregnancy, types 
of clinical symptoms etc. were recorded 
for each buffalo. The sera were separated 
after centrifuging it at 4,500 r.p.m. for 
10 minutes, and kept at 4°C. Brucella 
abortus plain antigen for serological study 
was obtained from the Director, Indian 
Veterinary Research Institute, I zatnagar 
(U.P.) . The standard tube agglutination 
test (SAT ) was performed as recommen­
ded by Alton et al. (1975). All the sera 
samples were incubated in waterbath at 
56°C for 30 minutes to elirninate anti­
complementary activity,. of the serum. The 
serum was diluted with phenol saline in 
50 X 12 mm round bottomed agglutination 
tubes. The dilution of the tube which 
showed 50% agglutination was taken as 



TABLE 1: Prevalence of Brucella abortus antibodies in the sera of buffaloes 

Source of sera Total No. of Demonstration of Brucclla agglutinins titres in scra 
sera tested 1 :4-0 1 :80 1:160 1:320 

- -- - - --
Aborted buffalo 21 
Healthy buffalo 6 
Buffalo bull 3 
Young heifer 2 

Total 32 

end point. The isolation of the bacteria 
from various clinical material such as 
placenta, foetal lung, abomasum, vaginal 
discharge were carried out by using 
standard techniques ( Cruickshank et al., 
1975). The identification of Br. abortus 
was made according to the procedures 
laid down by various workers (Hausler 
and Koontz, 1974; Corbel et a_l., 1979). 

Results 
Out of 85 buffaloes, 21 aborted in late 

gestation. The duration of pregnancy 
varied from 6 to 9 months. Most of the 
affected ani mals showed vulvar oedema 
and udder enlargement before abortion. 
The placental membranes were retainedin 
19 buffaloes. In 5 animals serve metritis 
developed after abortion, and infertili ty 
was seen in 4 cases. In most of the cases 
placentas were thickened, oedematous 
and necrotic and aborted foetus showed 
anasarca, enlargement of liver and 
pneumonia besides multiple patches in 
the skin. 

In a ll 32 serum samples originated from 
same number of animals were investigated 
for the prevalence of Brucella agglutinins 
(Table 1). The standard tube agglutina­
tion test detected antibodies to Bruc,dla 
abortus in 17 aborted buffaloes. The 
antibody titres in diseased animals 
ranged from I :40 to 1 :320 I.U. 
None of the clinically healthy buffaloes, 
young heifers and buffalo bulls showed 
any evidence of Bruce/la infection as 

6 8 2 
0 0 0 0 
0 0 0 0 
0 0 0 0 
6 8 2 

shown by the absence of significan t anti­
bodies titres in thtir blood. 
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Isolation of Bruce/la abortus was attem­
ted on tryptose agar and serum dextrose 
agar from various clinical materials. Of 
the 43 specimens cultured, only 9 yielded 
pure growth of Bruce/la organism (Table 
2) . The remaining of the plates were 

TABLE 7: Isolation of Brucella abortus from 
clinical specunens of 17 buffaloes 

Type of Number of Number 
clinical specimens yielded 
material cultural growth of 

Brucella 

I. Placenta 17 3 
2. Foetal lung 11 3 
3. Foetal abomasum 9 2 
4. Vaginal discharge 6 

- - - -
Total 43• 9•• 

• These specimens were collected from 17 diseased 
buffaloes 

•• Positive isolations came from 7 animals 

contaminated with fast growing micro­
organisms. The bacterium appeared 
Grams positive, coccobacillary, non­
motile, non-sporing, and catalase and 
oxidase test were positive. It produced 
H 2S and growth was inhibi ted in the 
presence of thionin. All the strains oxidi­
zed D-glucose,' D-glact~se, D-ribose and 
arabinose. 

Discussion 
The present investigation records an 

• 
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epizootic of Brucella abortion in buffa loes 
during third trimester of pregnancy. The 
clinical, serological and m.icrobiological 
observations confirmed that Brucella 
abortus was the sole causative agent invol­
ved in the etiology of this severe outbreak 
which resulted in abortion of 21 animals. 
Among various species of Brucella, Br. 
abortus is comidered the chief etioloi:,ical 
agent of bovine brucellosis (Blood et al., 
1979). However, tht: serologica l evidence 
of Bruce/la infection in buffaloes and other 
animals has been reported by many 
workers (Mathur, 1968; Kulshreshtha 
et al., 1978; Halder et al., 1979; Pal, 1982; 
Wisniewski and Ranus, 1984). 

Our limited experience indicated that 
the isolation of Bruiella organisms from 
the infected materials collected under 
field condition may not be easily attemp­
ted because of heavy contamination. 
Hence, the demonstration of Brucella 
agglutinins in the blood sera of diseased 
animals by serological techniques helps 
in the diagnosis of brucellosis. The same 
view has been expressed by others that 
serological methods are commonly used 
to diagnose brucella infection (Kulsh-

reshta et al., 1978; Abu-Damir et al., 
1984). It has been emphasised that 
enzymed-linked immunosorbent assa)' 
(ELISA) should be employed for an 
early diagnosis of brucellosis to monitor 
the control programme. 

I t would be pertinent to mention that 
all cases of a bortion in young buffaloes 
in first pregnancy with history of late 
gestation and retention of placenta 
should be prudently investigated for 
brucellosis. As the disease simulates 
clinically to leptospirosis, listeriosis, 
salmonellosis and mycotic abortion, the 
diagnosis must be supported by cultural 
and serological tests. Since brucellosis 
is one of the major zoonotic disease, care 
should be taken while dealing with the 
infected animals and their discharges to 
prevent human infection. 
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ABSTRACT 
Categories of proteins present in the 

follicular fluid of goat ovaries have been 
presented and their effects discussed. 

* * * 
The follicular fluid (FF) and its 

constituents are derived from blood and 
from the secretory and specific metabolic 
products of the granubsa ct.11. Owing to 
its proximity with the granulosa cells 
and the oocyte FF 1s considered to play a 
significant role in the maturation and 
function of these cells (Edward, 1974; 
chang et al., 1976; Peter and McNatty, 
1980; and G¼:ltkin, 1980). Follicular 
fluid provides the means by which cells 
within an avascular region of the follicle 
can be exposed to an environment diffe­
rent from serum and the adjacent follicles. 
Changes in the physical and chemical 
properties of follicular fluid are necessary 
for follicular steroidogenesis, oocyte 
maturation, ovulation and transport of 
the oocyte to the oviduct, a.part frcm its 
role in preparing the follicle for sub­
sequent corpus luteum function (see 
Edward, 1974; McNatty, 1978; and 
Gwatkin, 1980) . Therefore, the precise 
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understanding of chemical composition 
of follicular fluid is of great importance. 

Any departure from normal in the 
chemical composition of FF may reflect 
altered metabolism within or around the 
follicle and may afford explanation to 
various dysfunctions like cystic ovaries, 
anovulation, fertilization failure and 
early embryonic death etc. 

The present study was undertaken to 
characterise and compare the various 
categories of proteins present in the 
follicular fluid of small, medium and 
large sized follicles of goat ovary employ­
ing sodium dedecylsulphate polyacrylam­
ide gel electrophoresis (SDS-PAGE) in­
cluding anodic and cathodic systems of 
electrophoresis. The results of these 
experiments will provide rationale for 
investigatiug the effects of follicular fluid 
and its ccmponents on the process of 
oocyte maturation, ovulation, capacita­
tion and acrosome reaction . 

Materials and Methods 

Ovaries of the non-pregnant go.:i.ls 
were obtained from the local slaughter 
house and transpor ted immediately to the 



laboratory in polythene bags packed in 
freezing- mixture. Ovarian follicles 
were classified into three categories 
according to their gross morphology and 
diameter viz, a) small follicle (2< mm), 
b) medium follicle (2-5 mm) and c) 
large follicle (5 mm). The follicular 
fluid was aspirated using a syringe and 
26 guage needle. 

FFs from 40-50 ovaries were pooled 
according to their size and centrifuged 
at 800 xg 20 min at 4°C to remove the 
cellular debris. For comparison seru.m 
was also obtained from nonpregnant goat 
maintained at the university goat farm. 
The serum samples were also centrifuged 
a t 800 x g, 20 min at 4°C. The resulting 
supernatants from FF and serum were 
frozen in polypropylene tubes. Samples 
were stored at -20°C until used. 

Protein concentrations were determined 
by the assay described by Lowry et al. 
1951; using bovine serum albumin (BSA) 
as a standard. The proteins present in 
the FFs and serum were fractionated by 
non-denaturing polyacrylamide disc gel 
electrophoresis on 7 .5% gels for both 
anodic (pH 8.9 buffer system, Brewer 
and Ashworth, 1969) and cathodic (pH 
4.3 buffer system, Reisfield, et al, 1962) 
proteins. A 0.005% bromophenol blue 
and 0.1 % of methyle green were used 
as marker dyes for the anodic and 
cathodic systems respectively. For 

electrophoresis, 100-150 µl of each sample 
containing 75-100 µg protein was layered 
on the gel (Dave and Graves, 1976). 
Electrophoresis was carried out with 
2 mA current per tube until the marker 
dye migrated to a distance of 5 cm in 
the gel. Gels were stained for proteins 
with Coomassie brilliant blue according 
to the method of Laemrnli (1970) and 
were scanned densometerically at 560 mm 
in a Gilford 260 uv speccrophotometer 
equipped with chart recorder. The rela­
tive concentration of each protein 
fraction was determined using planimeter. 

The molecular weights of the various 
proteins in FF fluid and serum were 
determined using denaturing system of 
SDS-PAGE according to the method 
of Laemrnli ( 1970) using 10% polyacry­
lamide gels. Protein samples were also 
subjected to mercaptoethanol treatment 
before SDS-PAGE for breaking up of 
the disulfite bridges between different 
proteins. SDS-PAGE was carried out 
using 100 µl of sample containing 50-75 
µg protein in 5 cm gels with 2 mA per 
tube. The gels were stained for protein 
by the method of Chrambsch et al., (1967) 
and scanned densometrically at 530 nm. 
The areas under different peaks were 
calculated using planimeter. The mole­
cular weights of the proteins were deter­
mined by using standard proteins such 
as catalase (2,32,000), phosphorylase b 

TABLE 1. Total Protein Concentration in Individual Follicle 

Follicle 

Small follicle 

Medium follicle 

Large follicle 

Serum 

Concentration (mg/ml) 

77.50 

63.63 

65.34 

92.00 

• 01 • f th . Cone. in FF OO 
10 concentration o at •n serum = cone. in serum X 1 
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% concentration of that in serum• 

84.24 

69.16 .. 
71.02 

... 



TABLE 2. Concentration of Different Cathodic Proteins in Individual Follicle ( expressed as a % of that 
in serwn) 

Proteins 
Small Medium Large 
follicle follicle follicle 

----
1- 2 31.66 45.68 30.29 
3 70.49 78.41 85.80 
4 70.50 96.66 96.10 
5 193.10 163.07 180.81 
6• 40.60• 35.11 • 24.29* 

----- -
• Protein 6 is not found in serum and values are relative % ages in small, medium and large follicles. 

(94,000), bovine serum albumin (68,000) 
oval bu min (45,000) and trypain (23,000). 

Results 

Protein concentration in FF from 
various-sized follicles and serum are 
summarized in Table I. The total protein 
concentration in all the categories of 
follicles remained relatively constant 
irrespective of their size. However, small 

PLATE 1 Figures 1-4, anodic proteins on polyacr­
ylarnide gels with scans and figures 5-8, 
cathodic proteins on polyacrylamide 
with scans of follicular fluids from small 
follicle, medium follicle, large follicle and 
scrum respectively. 
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follicle showed slightly higher protein 
concentration as compared to medium 
and large follicles. The total protein 
concentration in the serum was higher 
than in the FF (see Table I). 

Nondenaturing electrophoretic frac­
tionation of FFs from small, medium and 
large follicles employing both anodic 
and cathodic systems reveals that they 
have similar number of both anodic and 

PLATE 2 Figures 1-4, SOS-PAGE minus mercapto 
ethanol with sc.ns and figures, 5-8, SOS­
PAGE plus merceptoethanol with scans 
of follicular fluids from small follicle, 
medium follicle, large follicle and serum 
respectively. 



TABLE 3. Concentration of different anodic proteins in individual follicle (expressed as a % o!_ that 
in serwn) 

Protein Small 
follicle 

1- 4 118.49 
5 133.80 
6 63.34 
7 97.46 

cathodic proteins irrespective of their 
sizes. However, in cathodic system, a 
shoulder (designated as peak 6) on peak 
5 was found only in FF and not in the 
serum (see Plate I, Figs. 5,6,7 and 8). 
The relative concentration of various 
ca tho die and anodic proteins are represen­
ted in Tables 2 and 3 respectively. The 
major protein in FF was serum ·albumin 
varying between 55% and 58% of the 
total proteins in different sized follicles 
and is predominantly derived from the 
serum representing 95% to 193% of 
serum albumin. The serum a lbumin is 
designated as peak 5 and 7 in cathodic 
and anodic systems respectively (see 

Medium 
follicle 

II 1.91 
136.i7 
74.07 
95.12 

Large 
follide 

I 12.78 
136.87 
45.02 

J00.97 

Plate J). The concentrations of other 
anodic and cathodic proteins were com­
parable in different sized follicles. How­
ever, follicles selectively concentrate an 
anodic protein 5 (see table 3 J. A slow 
migrating anodic protein was present 
only in serum but not in FF. 

Fractionation of fo llicular fluids from 
different sized follicles in denaturing system 
of SDS-PAGE in the presence or absence 
of mercaptoethanol yielded seventeen 
different proteins with different molecular 
weights (see Table 4), which include 
«-globulins. However , some of the pro­
te.ins could not be identified as shown 
in the table 4. The relative concentra-

TABLE 4. Molecular weights of various proteins found in goat follicular fluid 

Protein No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

Identification 

-globulins 

Immunoglobulin 
Plasrninogen 
? 
~-globulin 
? 
Albumin 

Prealbumins 

- Globulins 

Molecular weight 

2,32,000 
2,20,000 
1,90,000 
1,83,000 
1,65,000 
1,45,000 
1,32,000 

84,000 
74,000 
68,000 
62,000 
54,000 
50,00Q, 
45,000 
40,000 
37,000 
25,000 



..... 
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TABLE 5. Conc~ntration of diff'erent proteins in individual follicle ( expressed as a % of that in serum.} 
in sodiUDl dedecylsulphate-polyacrylamide gel electrophoresis without mercaptoethanol 

Proteins Molecular Small Medium Large 
weights follicle follicle follide 

I 2,32,000 83.88 
2 2,20,000 
3 -2,25,000 

1,80,000 
4 -1,90,000 

1,30,000 
-1,34,000 

5-6 74,000 87.43 
75,000 

7 64,000 93.14 
67,000 

8 51,000 547.41 
55,000 

9 25,000 40.65 
9 25,000 40.65 

tions of different molecular weight 
proteins in small, medium and large 
follicles are shown in Tables 5 and 6. 
The large molecular weight proteins in 
the range of Y-globulins ranging from 
1,30,000 - 2,32,000 were fractionated in 
SDS-PAGE (see Plate 2, Figs. 1-8), 
however, these fractions were not read 
by Scanner as separate peaks, but were 
shown as shoulder to a major peak 

62.38 83.09 

113.32 169.92 

108.90 86.02 

370.37 428.39 

43.68 45Jl2 
43.68 45.82 

succeeding them. Therefore, in Table 
5, a pooled-value for these proteins has 
been given. These high molecular weight 
proteins tend to break up into their sub­
units after treatment with mercaptoe­
thanol before SDS-PAGE (see Plate 2, 
Figs. 5-8) and similarly, the concentra­
tions of these proteins have been presented 
as pooled-value~ in different sized follicles 
(see Table 6). These large molecular 

TABLE 6. Concentration of different proteins in individual follicle (expressed as a% of that in serum) 
in sodium dedecylsulphate polyacrylamide gel electrophoresis with mercaptoethanol 

Proteins Mole·cular Small Medium Large 
weights follicle follicle follicle 

1-9 1,00,000- 61.26 22.66 51.02 
-2,32,000 

10 82,300- 173.24 219.30 110.82 
87,000 

11 60,000 153.37 165.47 166.07 
67,000 

12 42,000- 62.62 87.56 56.42 
49'000 • 

13 35,000- 228.92 76.31 112.31 
49,000 

14 23,000- 76.72 90.79 65.44 
25,000 
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weight proteins in the range of Y-globuiin 
· are present in higher concentrations in 
serum than in FFs. 

Albumin in FF was present in almost 
similar concentration as in serum (see 
Table 5; protein 7) . After treatment 
with mercaptoethanol the mobility of 
albumin slightly enhanced and the 
prealbumin fraction becomes pedo­
minan t (see Plate 2, peak 7, Figs. 1-4; 
peak 11, Figs. 5-8) and concentration of 
albumin in follicular fluids seems to be 
higher than in ser um (see table 6, 
protein 11). 

The. concentration of proteins of 82,300 
to 87,000 molecular weight in the range 
of ~-globulins were higher in FF than 
in the serum (see Table 6). FF from 
medium follicles accumulated more 
~-globulins than from small ·and large 
follicles. 

Post albumin fractions of mc-lecular 
weigh ts 51,000 - 55,000 falling in the 
outer limits of o:-globulins are selectively 
accumulated in the FF by a ll the follicles 
from the serum (see Table 5) . These 
«-globulins after treatment with mercap­
toethanol seemed to split up into slow 
moving «-globulins of moleculax weight 
42000 to 49000 and fast moving o:-globu­
lins of molecular weight 35000-49000 
(See Table 6). The later o:-globulins are 
accumulated in the FFs particularly in 
the small follicles. Another fast moving 
post-albumin fraction of molecular 
weights 25,000 was present in higher 
concentration in serum than in the FFs 
(See Table 5). This protein showed 
progressive incrrnse in its concentration 
from small to large follicle. After treat­
ment with mercaptoethanol, this protein 
of molecular weight 25,000 in a ll the 
FFs and also in serum gave very sharp 
peak, distinguishly sharper than before 
mercaptoethanol treatment (see Plat 2, 
Figs. 1 .4; peak 9; Figs. 5-8, peak 14). 
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The relationship between the mean 
fo11icular fluid : serum concentration 
ratio and molecular weights of eight 
individual proteins from goat follicles 
showed a significant correlation (r=O. 74, 
p<0.01) indicating tna t the mean folli­
cular fluid: serum concentration ratio of 
eight proteins are inversely correlated to 
the molecular size. 

Discussion 
The analyses of follicular fluid proteins 

from goat ovary has pro,,ided much of 
the evidence revealing their partial 
equilibrium with serum. Most of the 
serum proteins are present in FF although 
the levels are different from those in 
serum. Our findings clearly show that 
the concentration of total proteins in 
FF is approximately 69.16-84. 24% of 
that in serum which is comparable to the 
values, 64.1 -86.4 for cow (Caravaglios 
and cilotti, 195 7; Desjardins et al 1969; 
Pascu, et al 1971, Anderson , et al, 1976). 
However , in other studies, the concentra­
tion of protein in FF has been shown to 
be little lower or equal to serum e.g. 
(74.7-103% for pig: McGaughey, 1975; 
Chang et al 1976, 53.0-98.7% for human: 
Manarang-Pangan and Menge, 1971; 
Shalgi et al 1972). It is evident that FF 
from small follicle contained slightly 
higher protein concentration than that of 
medium and large follicle, which is 
nevertheless lower than that in serum. 
Pig FF has also revealed similar resul ts 
(McGaughay, 1975) . It is possible that 
partitioning of proteins between serum 
and FF is achieved rda tively 
quickly followed by dilution of protein 
in the medium and large sized follicle. 

Present study shows that FFs from 
small, medium and lat ge follicles have 
similar number and comparable concen­
tration of anodic and cathodic proteins. 
Most of these proteins are derived from 
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the serum. But in cathodic system a 
follicular specific pre-albumin protein 
was found in small, medium and large­
sized follicles which was not detected in 
the serum. In human and bovine FF 
the only protein which has been shown 
to be present both in FF and plasma 
but not in serum is fibrinogen (Mana­
rang-Pangan and Menge, 197 l ; Anderson 
et al., 1976). The present study has also 
revealed the absence of a serum-specific 
anodic protein from the FF goat. This 
protein is possibly the ~-lipoprotein, 
which is absent in the FF of many 
maf!lmalian species (Johnson, 1973; 
Edward, 1974; McNatty, 1978). The 
most predominant protein of goat FF 
detected in both anodic and cathodic 
fluid and derived from the serum is the 
albumin as also reported in other 
species (See Edward, 1974; Mc~atty, 
1978; Gwatkin, 1980) Paradoxica lly, 
albumins are present in lower concentra­
tions in human and bovine follicular 
fluid (Zachariae and J ensen, 1958; 
Johnson, 1973). 

The results obtained with denaturing 
SDS-PAGE in the presence and absence 
of mercaptoethanol uc,ing 5 cm gels, 
demonstrate that a minimum of 17 serum 
proteins are present in the FF. Similarly 
major serum proteins also occur in FF 
from different mammalian species as 
revealed with immunoelectrophoresis 
(Shalgi et al., 1973; Edward, 1974; 
Anderson et al., 1976; McNatty, 1978). 
o:-and ~-globulins-like proteins are pre­
sent in higher concentration in FF of 
the goat than in its serum and reversc 
is true for Y-globulin-like proteins. The 
relatively lower amounts of ()(-and ~globu­
lins in serum than in FF are also reported 
for cows (Caravaglios and Cilott:, 1957; 
Anderson et al., 1976) , human (Shalg1 
et al., 1973) and pig (McGaughey, 1975). 
Desjardins et al., ( 1966) demonstrated as 

47 

was al~o observed for the goat in the 
present study, that bovine serum ,contains 
higher rdative amounts of Y-globulins 
than does bovine FF. The demonstration 
of slow and fast moving ex-globulins in 
goat FF is similar to the observation of 
others (Takikewa, 1966; McGaughey, 
1975). Albumin in goat follicular fluid 
as studied in SDS-PAGE is present almost 
in similar concentration as in serum. 
Similar observations have been made in 
bovine by Anderson et al. (1976). A smalJ 
molecular weight protein (MW 25,000) 
observed in the goat FF show progressive 
increse in the concentration from ~mall to 
large follicle. This protein has not been 
rePorted in FF from other species. 

This study has clearly shown that the 
mean follicular fluid: serum concentration 
ratio of different follicular proteins is 
inversely correlated to the molecular 
size, except for minor differences which 
might be due to individual molecular 
characteristics or due to retention of 
gl ycoproteins on gels (Andrews, I 964). 
Thus our results strongly support the 
hypothe~is that follicular fluid-proteins 
in goat are derived from serum by filtra­
tion. Our findings that the smaller 
proteins are found in higher concentra­
tions and larger protein in lower concen­
trations in FF than in serum are also in 
agreement with previous findings (Shalgi 
etal., 1973; McGaughey, 1975;Anderson 
et al., 1976; McNatty, 1978). 

The failure to detect follicle-specific 
protein in goat is in agreement with 
previous negative results with immuniza­
tion experiments (Manarang-Pangan and 
Menge, 1971 ; Beck and Sheldon, 1972; 
Anderson et al., 1976) . ., The only protei~ 
found, which is absent from serum, 1s 
fibrinogen-like protein. There • are at 
least two sources of protein in follicular 
fluid: one originates from an extra folli-



cular source (the plasma transudate) and 
the other from cells withjn the follicle. 
Protein derived from cell mthin the 
folJiclt: have not been identified in 
follicular fluid. Failure to detect follicular 
specific antige~s may be because of low 

titres of these antigens derived from 
granulosa cells. 
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ABSTRACT 

The circulating levels of cortisol were 
monitored during oestrous cycle, early 
pregnancy, parturition and during post 
partum period in goats. The cortisol 
hormone levels were estimated by a 
direct radioimmuno assay method with­
out extraction of plasma. The plasma 
cortisol levels were significantly higher 
(P <0.05) on the day of oestrus in a ll 
goats which settled to service whereas 
this elevation was non-significant for non 
pregnant goats. Subsequently, the levels 
were not significantly different in preg­
nant and non pregnant goats during 21 
days a fter breeding. The hormone 
levels fluctuated among pregnant goats 
non-significantly upto 145 days of gesta ­
tion without showing any definite trend 
during this period. However , a surge 
(P < 0.01) was observed one day before 
and the day of parturition, which sub­
sequently decreased significantly during 
early post partum period. The study 
provides evidence to association of eleva­
ted cortisol to the physiological event of 
oestrus and parturition in goats. 

• • • 
Advances during the past decades in 

reproductive endocrinology have focussed 
attention on the role of cortisol during 
various physiological events in reproduc­
tion, with the major glucocorticoid pro­
duced by adult sheep being cortisol 
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( Alexander et al., 1972; Basset and Hinks, 
1969; Blair et al., 1963). Maternal plasma 
corticoid changes in cycling and peripar­
turient bovines have recently been 
documented (Prakash, 1984). Circulatory 
cortisol as a measure of animals response 
to a stress factor or to environment has 
been ext-ensively investigated among 
others by Rhynes and Ewing, 1973 ; 
Christinsen and Johnson, 1972 in cattle; 
Panaratto and Ferguson 1968 and 
Panaratto and Vickery, 1970 in sheep. 
Most of the earlier studies mainly 
employed competitive protein binding 
assay technique for total corticoids. 
Bhattacharya et al., 1980 investigated 
plasma cor ticoid using this assay estima­
tion during oestrous cycle and pregnancy 
in goats, but no literature is available 
using sensitive assay methods regarding 
the circulatory plasma cortisol levels in 
this species during oestrous cycle,, gestation 
and peripartum periods. This investi­
gation was therefore undertaken to 
investigate the plasma profiles of this 
hormone and its association with the 
physiological events mentioned above 
using a sensitive radioimmunoassay 
technique. 

Materials and Methods 
' Cycling crossbred goats (Saanen x 

Alpine X Beetal) were selected from the 
Nationa l Dairy Research Institute herd 
and were mated with bucks on the day 



of oestrus as per their mating schedule. 
Blood samples for the estimation of 
cortisol were collected from the jugular 
vein of these animals on the day of oestrus 
(day 0 ) and on every alternate days 
upto day 25 of breeding. Following this 
a single sample was drawn from animals 
every fifteenth day upto day 120 of 
gestation. Animals were followed more 
closely by drawing samples every third 
day till four days before ter m. Daily 
samples were taken on day -2, --1, 0 
(parturition) +l, +2, +3, +4andagain 
every third day during the first 22 days 
of post partum period. The plasma was 
separated and stored at -20°C pending 
cortisol hormone estimation. 

Radioimmunoassay of" cortisol hormone: 

A direct radioimmunoassay technique 
without extraction (Radioassay systems 
Laboratory, California, USA), was adop­
ted with some modifications. 25 ul of 
blood plasma in duplicate was used for 
the estimation of cortisol hormone The 
cortisol binding protein was denatured 
by keeping the plasma samples at 98°C 
for 10 min m a water bath. Each assay 
tube in duplicate contained 25 ul of blood 
plasma, 3.75 ml of 0.lM PBS buffer 
(pH 7.0); 100 ul labelled cor tisol (10,000 
cpm) and 100 ul (1 :20,000 dilution) spe­
cific cortisol antiserum. The tubes were 
vortexed and incubated for 16 hr at 
+4°C. The bound and unb9und hormone 
w.as sepe.cated using 200 ul of dextran 
coated charcoal suspension at 4°C .. Tbe 

TABLE I : Accuracy of the Radioimmunoassay 
for the Estimation of Cortisol 

Replicates Honnone Hormone 

4 
4 
4 

added (pg) recoyered (pg) 

250 239.20± 10.72 
500 585.25±37.03 

1000 1183:36±79.80 

Recovery 
percent 

95.70 
117.05 
118.33 

supernatant was decanted and counted 
after adding 5 ml cock tail with Liq:iid 
Scintillation Counter. The sensitivity of 
the assay was 8 pg/tube, the interassay 
and intra-assay variations were 6·5% 
and 3.25%, respectively. The accuracy 
of the assay technique is shown m 
Table I . 
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Results and Discussion 

The data on cortisol levels during 
oestrous cycle was classified on the basis 
of pregnancy status of these animals 
following breeding into pregnant and 
non pregnant groups (Table 2). The 
animals in both the groups showed 
distinct variability in the levels of cortisol 
on different days of oestrous cycle. The 
peak leveh of 19.07 ng/ml were obtained 
on the day of oestrus in pregnant group 
and levels sharply and significantly 
(P < 0.05) fell by first 2 days of cycle. In 
this group between day 3 and 21 the 
levels ranged between 2.67 and 7.51 
ng/ml. In the non pregnant group, t he 
mean cortisol value on the day of oestrus, 

TABLE 2 : Mean Plasma Cortisol Levels {ng/ml) 

Days of. 
Breeding 

0 
1 
3 
5 
7 
9 

11 
13 
15 
17 
19 
21 

in Pregnant and Non-pregnant Goats 
During Estrous Cycle Following 
Breeding 

Pregnant Non-Pregnant 

19.07 ±9.94(4) .• 9.91 ± 3-25(4)' 
4.95 ±2.43(4)b 5.53± 1.25(5)* 
2.67 ± !.02(4)b 5.44± 1.41{4)' 
7.39± 3.51 (4)6 4.75± 1.25(6)' 
5.79± 2,53(4)6 4.37 ± 1.27(6)' 
4.91 ± 1.12(4)6 3.82±0,76(6)' 
7.19±2.83(3)6 3.88± 1.33(6)0 

3.41 ± 0,82(4)b 6.79± 1.70(5)' 
4.-22 ± 0,90(4)b 5.57 ± 1.76(5)' 
5.01 ± 2-68(3)6 6.68± 1.33(6)' 
5.20 ±2.95(3)6 • 7.39±3.57(5)' 
7.51 ± 7.31(3)6 8.69±3,48(5)* 

Mean values with the same superscript are not 
different from each other. 

_., 
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TABLE 3 : Mean Plasma Cortisol (ng/ml) 
during Gestation Among Goats 

Days of breeding Pregnant 

23 9.31 ±5.61 (3) 
25 4.99± 0,4-0(2) 
45 3.52± 0,82(7) 
60 4.10± 0,85(3) 
75 4,76± 1.85(4) 
90 4.18± 1.44(3) 

115 4.37± 1.16(4) 
120 3. 10± 0,71 (5) 
130 6.1 I ± 1.51 (7) 
133 4.39±0,54(7) 
136 6.18± 1.15(12) 
139 3.58± 0.53(6) 
142 5.75± 1.26(9) 
145 8. I 7 ±2,30(8) 

TABLE 4 : Peripartum Plas ma Cortisol Level s 
(ng/rnl) in Goats 

Days from parturition 

-5 
-2 
-I 

0 
+ 1 
+ 2 
+3 
+4 
+ 7 
+JO 
+13 
+16 
+19 
.+22 

Pregnant 

8.04± 2,31(12) 
9.67 ±2.36(9) 

23.90± 14.35(2) .. 
22.95±5.13(7) .. 
. 6.75±2.13(7) 
10.15±2,37(8) 
4.86±0.68(4) 
5.87 ±2.31 (4) 
5. 70 ±0.80(2) 
3,84±2,22(3) 
3.47±1.84(4) 
6.79± 1.23(4) 
5.28±2.19(4) 
4.43±3,04(3) 

Day O refers to the day of parturition. 

though highest during the cycle, was 
not significantly different from the 
values obtained on other days. Com­
paring the cortisol levels among preg­
nant and non-pregnant animals, however, 
no statistically significant difference was 
observed. The mean levels obtained 
during the cycle, except at oestrous, 
being of the same order. 

After breeding, during pregnancy 
plasma cor tisol levels fluctuated (Table 
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3) in the same range as described above, 
and· the differences between the values 
obtained on different days were not 
significant. Significant increase in cortisol 
was obtained at the time of parturition 
(Table 4) when the levels showed four 
to five fold increase. These levels were of 
a much higher magnitude than those 
observed during oestrus The elevateq 
peak phase lasted for a short period and 
by day one post par tttm the mean levels 
had declined to 6.74 ng/ml from the 
level of 22.95 ng/ml observed on the day 
of parturition. Post partum levels upto 
day 22 showed no significant differences 
with mean levels fluctuating between 
10.15 and 4.43 ng/ml. 

The pattern of peripheral concentration 
of cortisol as described above indicates 
a physiological elevation of cortisol 
incident to oestrus. This elevation has 
also been reported among cattle (Ade­
yemo et al., 1981 ), among buffaloes 
(Rao and Pandey, 1981) and in earlier 
study in goats (Bhattacharya et al., 
1980). In contradiction to these obser­
vation Russel et al. (1983) repor ts a very 
low level on the day of ostrus and higher 
levels on day 6 and 9 of the cycle after 
breeding. Whereas no change in the 
glucocorticoid level at any stage of 
oestrous cycle have also been reported 
among cows (Echternkamp and Hansel, 
1973) . The discripencies in the magnitude 
d cortisol fluctuations obtained in these 
studies could be attributed to the different 
assay techniques. persuing the data for 
individu?-1 animals> cortisol elevation of a 
lower and higher magnitude were evidt:nt 
incident to behavioral symptoms. The 
symptoms were related t() the magnitude 
of circ•1lating plasma. The higher magni­
tude of cortisol at oestr us can b e due to 
either an increase physical activity 
associated with oestrual behaviour or due 



to activation of a hyp0thalamo-hypo­
physeal adrenal axis. High circulating 
oestrogens stimulated the release of 
AC-TH (Gemzell, 1942), may also be 
the mechanism involved as oestrogen 
level peak around oestrus. 

The rise in circulating cortisol at 
parturition was possibly as a result of 
rather than the cause, of parturition and 
was stress induced response. Since under 
dexamethasone induced parturition no 
increase in cortisol is observable. The 
physiological significance of sudden 
increase in cortisol level at parturition 

in goats is not well documented because 
of the lack of systemic feto-ma ternal 
studies. However, the surge in cortisol 
levels around parturition may indicate 
adrenal association with maternal rrulk 
secretion (Convey, 1974) parturition 
(Prasad and Madan, 1984) or increase in 
abdominal contractions (Schwalm and 
T ucker, 1978). 
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ABST RACT 
Studies were conducted in 12 adult 

goats at l -5 months of gestation to 
investigate the blood gas changes in the 
foetal and dam blood. T he pH and 
carbon dioxide tension of amniotic and 
allantoic fluids were also investigated. 
The study showed that the foeta l hlood 
remains acidotic in comparison to dam 
blood at all stages of gestation, with high 
PCO2 values. The hicarbonate values of 
the foetal blood were much lower than 
the dam blood during 1-2 months of 
gestation. Both amniotic and allantoic 
fluid were more acidic in comparison 
to foetal and maternal blood, particu­
larly at late stages of gestation. 

* * * 
The changes in the circulation of the 

foet1.1s and its environment has been the 
subject of many investigations in the 
past. A number of studie-s have been 
conducted to investigate the acid base 
and blood gas changes that occur in the 
foetus at various stages of gestation and 
immediately after delivery. Such studies 
have been conducted in Sheep (Asali 
et al., 1963; Curet, 1970 and Comline and 
Silver, 1970a) and dairy CO¼S (Wilson 
et al., 1977) . Few studies are also available 
on certain aspects in mare ( Comline and 
Sil:ver, 1970b) and in goats (Meschia 
et al., 1965). The present study was 
conducted in pregnant goats at various 
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stages of gestation to study the changes 
in the acid base and blood gases of the 
foetal blood, and allantoic and amniotic 
fluids. 

Materials and Method. 

T welve adult goats, 2 to 3 years of 
age and at various stages of gestation 
were used in this study. The pregnancy 
was confirmed by manual palpation. 
These animals were comfortably con­
trolled in lateral recumbency and routine 
caesariotomy, under aseptic precautions, 
was done to exteriorize the foetus; under 
local infiltration analgesia. I mmediately 
after , a careful incision over the uterine 
wall, the amniotic and a ll antoic 
sacs were allowed to emerge. Amniotic 
and allantoic fluids were collected 
anaerobically, separately, in disposable 
syringes for their gas measurements. 
Subsequently, the foetus• was exteriorized 
with minimal manipulation and damage 
to the placenta and attachments. Minute 
careful dissection was performed to 
separate the umbilical arteries and veins, 
and blood samples collected immediately 
under anaerobic conditions for blood 
gas measurements. T he maternal venous 
blood was. collected immediately before 
operation from the j'1gular vein with 
minimal disturbance to the animal. 

After the delivery of the foetus and 
collection of blood samples, the umbilical 



TABLE 1 : The Acid Base Status and Blood 
Gases of the Maternal Venous Blood 
at Various Stages of Gestation. 

Stage of 1-2 2-3 3-4 4-5 
ge.station months months months months 
Parameters 

pH 7.341 

± 
0.035 

pCO. 33.5 

± 
3.85 

pO, 62.8 
± 

7.41 
HCO1 17.6 

± 
0.38 

7.319 
± 

0.029 
36.8 

± 
1.65 
42.8 

± 
0.58 
18.5 

± 
0.52 

7.297 

± 
0.050 
34.5 

± 
5.69 
38.8 

± 
2.40 
16.3 

± 
2.62 

7.333 
± 

0.016 
32.l 

± 
2.76 
51.7 

± 
1.04 
16.8 

± 
1.76 

TABLE 2: The Acid Base Status and Blood 
Gases of the Foetal Venous Blood at 
Various Stages of Gestation 

States of 1-2 
gestation months 
parameters 

pH 

pCOa 

pO, 

HCO1 

7.183 

± 
0.041 
27.2 

± 
4.49 
49.7 

± 
2.87 
9.8 

± 
1.38 

2-3 3-4 4-5 
months months months 

7.197 

± 
0.084 
52.5 

± 
12.1 
52.05 

± 
12.5 
19.30 

± 
1.59 

7.318 

± 
0.016 
33,5 

± 
1.16 
36.6 

± 
0.71 
17.08 

± 
0.84 

7.159 

± 
0.099 
48.96 

± 
8.58 
41.l 

± 
3.19 
16.10 

± 
1.08 

vessels were severed, ligated and the 
abdominal wound of the dam was closed 
routinely. 

The gestation period was categorised 
after measurements of the Crown-Rump 
length of the foetus, as between 1-2 
months, 2-3 months, 3-4 months and 4-5 

TABLE 3: The Acid Base Status and Blood 
Gases of the Foetal Arterial Blood at 
Various Stages of Gestation 

State of 1-2 
gestation months 
parameters 

pH 

pCO. 

HCO, 

7.075 

± 
0.010 
45.5 

± 
4.01 
33.65 

± 
1.96 
12.85 

± 
1.65 

2-3 
months 

7.18 1 

± 
0.065 
54.02 

± 
10.07 
28.93 

± 
2.16 
19.17 

± 
0.31 

3.4 
months 

7.243 

± 
0.024 
38.73 

± 
2.54 
22.33 

± 
0.97 
16.22 

± 
J.27 

4-5 
months 

7.074 

± 
0.077 
67.6 

± 
9.17 
27.42 

± 
1.94 
18.40 

± 
1.11 

TABLE 4: The pH and pCO1 Values of Allantoic 
and Amniotic Fluids During Diff'e.rent 
Stages of Gestation 

State of 1-2 2-3 3-4 4-5 
gestation months months months months 
Parameters 

ALLANTOIC FLUID 
pH 7.320 N.D. 

± 
0.071 

pC01 27.8 N.D. 
± 

2.27 

AMNIOTIC FLUID 
pH 7.253 N.D. 

± 
0.098 

pC01 30.76 N.D. 
± 

0.66 

ND = Not Detectable 

6.628 
± 

0.111 
36.5 

± 
0.89 

6.860 
± 

0.38 
32.97 

.J.. 

5.04 

6.833 
± 

0.026 
4 1.87 

± 
2.03 

7.063 
± 

0.97 
35.63 

± 
2.79 

months. All the data related to foetus 
was plotted accordingly. 

The gas analysis of the fluids and 
maternal and foetal blood was done on 
a gas analyser* at 37°C uP1.der anaerobic 
conditions. The bicarbonate of the mater-

• Radiometer Covcnhagan, The B.M.E 33, microcquipmcnt 

54 



... 

nal and foetal blood was calculated 
according to Henderson Hassalbalch 
equation using measured pH and pCO2• 

Results 

The mean with S.E. of various para­
meters relating to the venous blood of 
the dam are shown in Table-I. The 
data on foetal venous and arterial blood 
are shown in T ables 2 and 3, respectively. 
The data shows that the foeta l arterial 
blood has lower pH and pO2 values and 
high p CO2 values in comparison to the 
venous blood of the dam, at all stages 
of gestation. T he foetal arterial bicar­
bonate values during 1-2 months of 
gestation are lower in comparison to the 
venous blood of the dam. At later stages 
the bicarbonate values in both are 
comparable. The foetal venous blood 
shows higher acidity because of high 
pCO2 values. 

The pH and pCO2 values of amniotic 
and allanotic fluids are shown in Table-4. 
T he data shows that with the advance­
ment of gestation the all<,1-ntoic and 
amniotic fluids have lower pH values in 
comparison to the venous blood of the 
dam. 

Discussion 

T he n sults of the present study show 
that the foetus in goats remains in a state 
of acidosis throughout the gestation period 
in comparison to the dam. T his acidosis 
appears to be related to the high pCO 2 

values as is clear from the data shown 
in T able-3. The results are in agreement 
with the findings of Kaiser and Cermm­
ings ( 195 7) and Assali et al. ( 1963) in 
sneep. It has also been suggested that 
this low pH of the foetal blood could be 
related to metabolic acidosis (Rooth 
and Sjostedt, 1962). In the present study 
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low bicarbonate levels were evident in 
the foetal venous and arterial blood 
during 1-2 months of gestation. However, 
subsequently the bicarbonate values of 
the foetal blood were comparable .to 
that of the dam. Therefore, during I-2 
months of gestation both foetal hypoxia 
and metabolic acidosis were possibly 
responsible for low pH of the foetal blood. 
I t should however be noted that the 
studies on the foetal blood in the present 
investigation were carried out after the 
foetus had been exteriorized from the 
uterus. Therefore, it is possible that this 
procedure along with any possible damage 
to the placenta might have affected the 
transfer of hydrogen ions and carbon 
dioxide from the foetus to the mother. 
It has been shown previously that under 
such circumstances the foetal hypoxia 
may get aggravated and that this aggra­
vation might not be rdated to the blood 
pCO2 values (ksali et al., 1963). It has 
also been suggested, previously, that this 
foetal acidosis may not have any patho­
logical significance (Kaiser 1959) because 
it is possible that the foetal blood appears 
acidotic because it i'> compared to a dult 
standards (Assal.i et al., 1963). 

The pH of both amniotic and allantoic 
fluids in the present study was lower than 
the foetal and maternal blood, parti­
cularly after three months of gestation. 
The data in Table-4 shows that nigher 
acidity of the allantoic fluid during later 
stages of gestation could be related to 
the higher pCO 2 values ; while for amnio­
tic fluid the increase in the pCO2 values 
at the same stages was only marginal. 
I t, therefore, appears that the transfer of 
hydrogen ions and corbon dioxide to these 
fluids could be responsible for higher 
acidity. The J>H of both amniotic and 
allantoic fluid~ in the present study were 
comparable to those reported by Assali 



et al. (1968) in sheep but the pCO2 values 
were comparatively lower. During 4-5 
months of ge~tation the amniotic fluid 
was more a lkaline in comparison to 
allantoic fluid which is in agreement with 
the findmgs of Mellor and Slater (1971) 

in ewes. 
The results of the present study reveal 

that in foetal kids the blood pH is acidotic 
in comparison to dam but the relative 
contribution of metabolic and respiratory 
components for the same remains unclear. 
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ABSTRACT 

Oestrus synchronisation and fertility 
was studied in adult cycling Nali ewes 
using Prostaglandin F1 alpha (PGF2 
alpha) 15 mg. 1/M per ewe on Day 9 of 
oestrus, Progesterone 25 mg. I /M on 
Day O (day of treatment), 7 and 14 of 
treatment irrespective of day of oestrus. 
Group 2 (PGF2 a lpha) comprised 20 
ewes, group 3 (Progesterone) 16 ewes, 
and group 1 (control) 4 ewes. Synchroni­
sation of oestrus was 100% in group 2 
and 68.75% in group 3 whereas no 
synchronisation was observed in group 
1. Interval of onset of oestrus from start 
of treatment, oestrus duration and cycle 
length were reduced in prostaglandin 
treated group compared to progesterone 
treatment and control. All the ewes 
laparotomised under prostagl.1,ndin 
treatment ovulated although only 88.8% 
in progesterone treatment had ovulations. 
Time required for ovulation from onset 
of oestrus was about 2 hrs. less under 
prostaglandin treatment than proges­
terone treatment. Lambing percentage ,-..as 
81.25% under prostaglandin treatment, 
66.6% under control and only 16.6% 
under progesterone treatment. Prosta­
glandin treatment appeared to be most 
efficacious for oestrus synchronisation 
and fertility. 

* 
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Prostaglandin F 2 alpha (PGF2 alpha) 
has been reported to cause functional 
and structural luteolysis in sheep (Umo, 
1975). The level of this luteolytic agent 
has been found to increase towards the 
end of oestrus cycle in the uterine venous 
plasma of sheep (Thorburn er al., 1972) . 
Effective synchronisation of oestrus has 
been achieved in ewes using Cloproc;tenol 
and PGF 2 a lpha (Dobson and Ward, 
1977). Oestrus synchronisation in ewes 
with progesterone administration through 
systemic route as well as vaginal pessaries 
have been reported by various workers 
(Davies, 1960). 

The present investigation was under­
taken in adult cycling ewes of Nali 
breed to observe the reproductive responses 
with particular reference to oestrus 
synchronisation, ovulation and fertility 
upon treatment with PGF2 alpha, Proge­
sterone and Colostrum. 

Materials and Methods 

Selection of animals and hormone administra­
tion : 

Twenty-four healthy cyclic ewes of 
Nali breed were selected on the basis of 
previous oestrus dete,i::tion record, out 
of which 20 were assigned to experimental 
group 2 and the rest 4 served as control 
(Group 1). After ascertaining day 9 of 
oestrous cycle of each individual ewe, 



TABLE I. Oestrus synchronization and b ehaviour in adult ewes under different t reatments. 

Group No. of ewes Ewes showing Interval of onsl"t Oestru, duration Cycle length 
synchronized of oestrus from (hr) (d) 
Ol"strus No. treatments (hr) - --

I 
2 

4 222.00±2.ooa 33.33±0,67 18.33 ± 0,334 
20 20 49.00±0,96& 25.50± 1.83 12.92 ±0.62b 

(100) 
3 16 11 

(68.75) 93.00±5.84b 26.63±3,24 18.58±1.294 

Note: 1. Values with same supersi;ripts wit.bin each parameter did not differ significantly from each other. 
2. Values under parantheses indicate percentage. 

the animals were administered PGF2 
alpha (Lot 40, 213-1 Upjohn Interna­
tional Inc.) at the rate of 3 ml. per ewe 
(containing 5 mg. dinoprest per ml.). 
Group 3 comprised of 16 ewes and each 
was injected 25 mg Progesteron·e (Prog­
non (4)-dion-beta 20) dissolved in 
propylene glycol I /M on day O (day of 
treatment), 7 and 14. 

TABLE 2. Induced ovulatory responses obser­
ved on laparotomy in adult ewes 

Group 

1 
2 
3 

No. ofew~ 
laparoto­
m.ized 

4 
9 

No. of ovulation 
detected 

Right--Left 
ovary ovary 

3 
4 4 

Animal observations: 

Ovulation 
percentage 

100 
88.8 

Oestrus dt-tection through teaser ram 
was done 12 hourly daily followed by 
4 hourly from second day of treatment 
until end of oestrus. Ewes were subjected 
to laparotomy following normal proce­
dures, 24 to 36 hr. after onset of oestrus 
to determine the time of ovulation. 

Results and D iscussion 

Oestrus behaviour and ovarian activiv,: 

The results presented in Tables 1 and 2 
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showed that PGF2 alpha was fully effec­
tive in inducing synchronisation of oestrus 
followed by ovulation. Progesterone was 
nearly 70% effective but colostrum 
treatment did not show a positive 
response. The time interval between 
PGF 2 alpha administration and onset of 
oestrus was 49 hr. In progesterone 
treatment group the time interval bet­
ween ·withdrawal of treatment and oestrus 
synchronisation was 93 hr. The diffe­
rences were found significant between all 
the treatments and control groups. 
Oestrus duration was apparently reduced 
(though statistically not significant) 
under PGF2 alpha and progesterone 
treatments in comparison to control. 

The mean cycle length following PGF2 

alpha treatment (Table 2) was signi­
ficantly reduced by about 6 days in 
comparison to other two treatments. 
This was expected si nee it is known to 
exert a potent luteolytic effect. 

Total and complete synchronisation of 
oestrus in group 2 showed that PGF1 
a lpha is effective in inducing behavioural 
expression of oestrus and luteolysis when 
given through systemic. route _during 
m.id-luteal phase of the cycle. A single 
I /M injection of 15 mg. PGF2 alpha 
on day 8 was found by Hawk (1973) 
to be effective in inducing oestrus 

, 
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synchronization in 45 out of 52 ewes 
(86.5%). The interval of onset of oestrus 
was 2 to 3 days following PGF 2 alpha 
injection, which compares well with the 
observations in the present study. Using 
synthetic analogues of PGF2 alpha 
(Cloprostenol), Trounson et at., (1976) 
demonstrated that oestrus was synchro­
nised in 84% Welsh Mountain ewes 
within 29-48 hr. of treatment, whereas 
in the present study the corresponding 
values were 100% and 43-59 hr., respec­
tively, wnich shows better response of 
the indigenous Nali breed to PGF I alpha 
treatment. 

All the ewes under the treatment exhibi­
ted intense signs of oestrus with full 
receptivity to rams which indicated that 
PGF2 alpha did not interfere with the 
normal physiological functioning at 
hypothalamo-hypophyseal axis nor was 
there any side effect during the whole 
experimental period or thereafter. Signi­
ficant reduction in cycle length in group 
2 (Table I) indicated premature luteo-

lysis due to the effect of PGF 2 alpha. 
Similar observations have been made 
by Douglas and Ginther (1973) about 
shortening of oestrous cycle following 
PGF2 alpha treatment. In case of group 
3, receiving progesterone treatment, 
although the response was not poor, yet 
the treatment leading to oestrus synchro­
nisation did not present a highly satis­
factory picture like in group 2. A good 
degree of inhibition of oestrus with three 
dosage schedules of progesterone was not 
fully achieved as only about 70% of the 
ewes were closely synchronised at the 
end of second dose treatment. Those 
ewes which did not exhibit oestrus after 
second progesterone injection were given 
the last dose of progesterone on day 14. 
But oestrus was not synchronised in 
them which seemed to be on account of 
individual variation in response to the 
blocking effect of progesterone within 
the same breed. The cycle length in the 
progesterone treated group (group 3) 
was unaffected and compared closely 

TABLE 3. Probable time of ovulation based on 4 hourly oestrus detection and laparotomy in ewes 
under different treatments. 

Description 

No. of ewes un<l.er observation 
Ovulation time from onset of oestrus (hr.) 
Ovulation time from beginning of treatment (hr) 

• One animal ovulated without signs of overt oestrus. 

l 
28.0 
75.0 

Treatment groups 

2 3 

4 
28.5± 0.5 
76.5± 1.0 

8• 
30:7±3.9 
133.6±5.2 

TABLE 4. Conception and lambing bebaviour in adult ewes 

No. of 
Group ewes Ist oestrus 

No. 

1 3 2 
2 16 11 
3 12 2 

Concieved at 
2nd oestrus 

% No. % 
66.6 
68.75 4 25 
16.6 
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.. 
Lambing 

No. % 

2 
13 
2 

66.6 
81.25 
16.6 



with the control (Table 1), which indi­
cated no adverse effect of the hormone· 
on the normal physiological rhythm of 
ovarian activity. The average ovulation 
time from the onset of oestrus was 28.5 
hr. in PGF2 alpha and 39.7±3.9 hr. in 
progesterone treated groups (Table 3). 
The corresp0nding value for normal 
control was 28.0 hr. It thus appeared 
that PGF2 alpha does not interfere with 
the normal pattern of ovulation, whereas 
progesterone treatm«;nt delays ovulation 
presumably because of higher titre of 
progesterone in the blood. 

Conception & lambing pattern: 

Result of induced breeding behaviour 
is presented in Table 4. In the PGF2 
alpha treated group, of all the ewes 
mated to rams, only 68.75% conceived 
at the synchronised oestrus while rest 
25% St'ttled at the second oestrus. One 
ewe did not settle. This indicated that 
PGF2 alpha had smooth sailing with 
normal physiological function of the 
reproductive tract both in implantation 

and growth of embryo and survival of 
foetus till termination of pregnancy. 
Of course, there was one ewe which 
gav, birth to twins while another one 
suffered from dystokia. The foetus in 
this case was normal but could not be 
delivered and succumbed during parturi­
tion. All othe -lambings were normal. 
Recent report of Allison and Kelly ( 1978) 
showed that oestrus in ewes, treated with 
2 injections of Prostaglan<lin (ICI 30996) 
ten days apart, half of wnich also received 
PMSG 750 IU 2 days before admini­
stration of prostaglandin, was effective!) 
synchronised but fertility at the first 
oestrus after the end of treatment was 
low. In case of progesterone treated 
ewes, the unexpectedly poor fertility may 
be conceived in the light of reports by 
many workers (Davies, 1960; Hogue 
et al., 1962; Foote and Waite, 1965; 
Hawk and Conley, 1971; Robinson, 
1971) who indicated tha t progesterone 
treatment was coming in the way of 
effective sperm transport in the female 
genital tract. 
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ABSTRACT 
The acrosome of the sperm cell literally 

spearheads the process of fertilization. 
Therefore, it is not surprising that 
acrosomal studies attracted the attention 
of many researchers. After the advent 
of electron microscopy, the ultrastructural 
arcnitecture of tnis organelle is better 
understood and the damage caused by 
the various treatments or various 
hereditary conditions was appraised 
more critically. 

During the past decade, the zonalytic 
activity of acrosin was studied more 
intensely by employing the immuno­
flourescent methods. Although these 
results are more informative, are expen­
sive and demand the use of delicate and 
sophisticated techniques. 

This paper attempts to describe the 
relative merits, demerits, validity and 
applicability of various tests developed 
to appraise the acrosomal integrity. 

• • • 
The reasons for the reproductive fail­

ures caused by the male source are 
manifold and complex. The acrosome of 
the sperm literally spearheads and 
breaksthrough the cumulus oophorus 
cells (by hyaluronidase activity), the 
Corona radiata (by corona penetrating 
enzym~) and ultimately the zonapell ucida 
of the ovum (by acrosin) (Zaneveld & 
Polakoski, 1976) to initiate fertilization 

and start a new life. The sperm cell is 
about 80,000 times smaller (Asimov, 
1962) than the ov.:im and thus his more 
agile to move in the uterine environment. 
Yet, the sperm has to undergo ca paci ta­
tion in the female genital tract and 
acrosomal reaction in the vicinity of the 
ovum and release the enzymes sequentially 
to initiate fertilization. The acrosomal 
enzymes or substance are described as 
lipoglycoprotein complexes (Mann, 1969). 

Besides the usual acrosomal abnorma­
lities, the acrosomal abnormalities of 
hereditary nature were a lso described by 
Hancock (1953) and Donald and Han­
cock ( 1953) in bulls. Bane ( I 961) and 
Bane & Nicander ( 1966) described the 
abnormality in boars. 

It is now accepted that intact acro­
somal cap is an essential prerequisite for 
fertilization. 

Of the three sperm abnormalities viz., 
head, middle piec<' and tail abnormalities, 
the middle piece abnormalities were 
considered to be serious because the 
energy required for the propulsion is 
generated in the mitochondrial helix of 

. the midpiece. But after reaching the 
proximity of the egg, the acrosomal 
enzymes assume importance in dispersing 
the surrounding cells, penetrating the 
zona pellucida and in actually entering the 
perivitteline space .. With the increating 
realization of acrosomal importance 
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several tests were developed to score the 
intact acrosomes, in neat, diluted, pre­
served, deep frozen and thawed semen. 

Acrosomal Integrity Tests 

The conventional vital staining methods 
used for live and dead counts and for 
scoring the other abnormalities, were 
found to be somewhat inadequate as the 
live sp~rmatozoa remain unstained by 
eosin and 1end no appreciable colour 
contrast required for critical appraisal 
of acrosomal cap under the ordinary light 
microscope. 

Naturally spermatologists started look­
ing for dyes or dye combinations other 
than the routine eosin-nigrosin or aniline 
blue stains. 

l. William's stain: The stain was 
recommended by Williams (1920) for 
studying the sperm abnormalities. 
Pretreatment with chloramine solution 
is used for removing the obscuring seminal 
proteim. This stain is still favoured by 
Swedish researchers. 

2. Rose Bengal and Crystal violet: Rose 
Bengal staining was used by earlier 
researchers (Herman & Swanson, 1941). 
The stain has the additional advantage 
of staining and fixing simultaneously 
because of the formalin componen,. 
The stained slides are convenient for the 
rapid diagnosis of oligospermia or 
azoospermia. 

The crystal violet and Rose Bengal 
combination introduced by Williams 
(1937) and Williams et · al. (1934) was 
more useful for the acrosoma l studies, 
as the Rose Bengal component, stains 
the membraneous cap pink and the 
crystal violet component, stains the 
underlying nucleus blue. Further, the 
Rose Bengal does not stain the mucus 
and the removal of the mucus with 
chlorozane solution is not necessary. 
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3. Periodic acid Schiff (PAS) stain or 
Feulgen' s stain: The carbohydrate 
moiety of acrosomal complex was well 
recognized and advantageously used for 
staining the acrosome. Mann (1969) 
reported the occurrence of the five 
carbohydrate components viz., sialic acid, 
fucose, galactose, mannose and hexo­
samine. He suggested that these are 
structural components of the acrosome 
rather than active participants in meta­
bolic process. 

Since the acrosomal system forms from 
the Golgi apparatus these structural 
changes are also used as markers in the 
evaluation of the spermiogenic defects 
at spermatid maturation stages. Bull 
testicular tissue sections were stained with 
PAS method for diagnosing the acroso­
mal cap abnormalities of spermatids 
(Saacke et al., 1968). Feulgen's and light 
green (Counterstain) were used for 
demonstrating the acrosomal cap {Bloom 
& Fawcett, 1976). 111is differential stain­
ing method is usually preferred for 
studying the acrosomal cap of the 
spermatids during spermiogenesis from 
tissue sections rather than the ejaculated 
sperm. 

4. Heidenhain' s iron haematoxylin: This 
method was tried by Hancock ( 1946) 
and is not used any more as the appraisal 
of acrosomal damage is somewhat sub­
jective, depending on the depth of the 
staining. 

5. Casarett's stain: This is another 
differential staining technique introduced 
by Casarett (1953) for studying the various 
regions of the sperm cell (including 
acrosome). This method has not become 
popular for studying bull spermatozoa. 

6. India ink preparation,: Blom ( I 977) 
recommended the use of good quality 
India ink smears for appraising the acro­
somal denudation in the bovine sperm 



samples. Prior fixation is not required. 
In addition, the smears can be kept for 
future reference. This method is rapid 
and cheap and can be used routinely. 

7. Eosin Band Fast green: Wells and 
Awa (1970) used this staining technique 
for studying the acrosomal characteristics. 

8. Acridine orange: The Lysosomal 
nature of acrosomal system is advanta­
geously used for studying the acrosomal 
caps of rats and guinea pigs (Allison, 
1967). However, the application of 
fluorescent dyes, for studying the bovine 
spermatozoa is not popular. This may be 
due to non-availability of the fluorescence 
microscopic facilities for routine use. 

9. Giemsa stain: The stain was 
introduced by Hancock (1953) for 
studying the acrosomes. Giemsa stain 
is known to be sensitive to the change m 
the H-ion concentration. Therefore, the 
stain should be properly buffered before 
the application. Different brands of 
Giemsa are also used (BDH, Gurrs, etc.). 
Saacke et al. (1968) and Hrudka (Watson, 
1975) used the Giemsa with modifica­
tions. Saacke et al. (1968) classified 
acrosomal abnormalities into four 
categories, viz., knobbed, incomplete, 
ruffled and abnormal nuclear cap. 
~ 

Besides, the stainability is affected by 
the presence of egg-yolk and glycerol 
components of the conventional exten­
ders. In the absence of better alternative 
staining procedures, Giemsa is still pre­
ferred with its attendant disadvantages. 

IO. Other differential staining techiques : 
The quest for studying the parts of the 
sperm is still on, especially those 
spermatozoa necessarily subjected to 
various treatments such as, extenders, 
storage at ultra low temperatures for 
different periods and freeze-thawing. 
Chacarov and Mollova ( I 976) tried 
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different dyes supplied by I.C . .I. (Impe­
rial Chemical Industries, Mancht>ster, 
England) for staining the neat and deep 
frozen (-196°C) sperm. The combination 
of Procion Printing Green Band Procion 
Brilliant Red M8BS gave excellent 
results. The acrosome was especia lly 
discernible even in the deep frozen 
samples. 

At present, we (Benjamin et al., 1983) 
are trying Procion Tarquoise and Procion 
Red (Printing Green is no longer manu­
factured). The results obtained so far 
are encouraging and the acrosomal cap 
stains bluish green, nucleus stains reddish 
and cytoplasmic droplet stains greenish. 
However, the stain is fading away on 
keeping. Some more trails are to be 
conducted on buffalo semen preserved 
in various popular extenders. Attempts 
are being made to standardise this 
method. 

11. D!fferential Interference microscopic 
and _Phase contrast microscopic studies: The 
unfixed and unstained semen smears can 
be studied in "Life-like-manner" (with­
out var:ous process:ng artifacts). If a 
biotherm is attached to the stage ( main­
tained at 37°C) even motility (mass or 
individual) can be graded from fresh 
prepara,ions (droplets). Saacke & White 
(1972) established a positive correlation 
between the percentage of intact acrc­
somal caps (after post-thawing incuba­
tion at 37°C). This correlation (r) was 
closer than those obtained between 
fertility ~nd motility or abnormal sperm 
counts. They further described the apical 
ridge on the anterior mos.t portion of the 
sperm head; The apical ridge was obser­
ved under the differential contrast inter­
ference microscopic examination. Sinc.e 
the acrosomal membranes are more 
sen~itive to the o_smotic changes, than the 
post-nuclear cap membranes, they 



concluded that the degree of obliteration 
(due to swelling or bursting) of apical 
ridge can be used as an indicator of the 
acrosomal damage caused by cryoinjury 
due to freezethawing or the storage 
method adapted (Saacke & Marshall, 
1968). 

12. Nowadays, Phase contrast micro­
scopy is commonly used in co1~j unction 
with biotherm (warm stage) in well­
equipped semen laboratories. Further­
more, the desired contrast i.e., object 
bright, and back-ground dark, or the 
reverse can be achieved by using the 
appropriate phase plates. These recent 
innovations enable one, to make critical 
and prolonged examination of live 
(unfixed/unstained) sperm. Aamdal 
(1951) examined the spermatozoa under 
phase contrast microscope after ~taining 
with opal blue, and he described an 
acrosomal abnormality, termed as 
eversion of galea capitis. 

13. Electron microscopy (E/M ): 
Although E/M studies are exorbitantly 
expensive for routine work, they are 
extremely useful academically. The E/M 
studies on appraising sperm abnormalities 
especially the acrosomal conditions in 
health and in disease conditions (inherited 
also) or under deep frozen conditions are 
inva luable to researchers working on 
sper matology (Saacke & Almquist, 1964; 
Saacke & Marsha 11, I 968; Saacke, 1970 ; 
Saacke & White, 1972; Fawcett, 1975; 
Larson et al., 1976; Stttergren & Nicander, 
1968; Hrudka, 1983). The aforesaid 
ultrastr uctural studies removed the former 
confusing terms such as galea capitis etc. 
The capacitation and the acrosom.al 
reactions are better understood. At 
IVRI we used E/M studies for assessing 
the ageing effects in extenders (Tupol­
preserve<l semen). The condition of 
apical ridge forms another useful guide-
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line; if E/M studies and differential 
contrast interference studies are com­
bined (Saacke & Marshall, I 968; Saacke, 
1970; Saacke & White, I 972) . 

14. Fluorescent Antibot{y technique 
(FAT): After the purification of 
acrosin, the antibodies ar< produced in 
rabbits and labelled ""ith a fluorescent 
dye (FITC, Fluorescin isothiocyanate). 
These labelled antibodies are used for 
staining the acrosomal r egions ( under 
test) precisely. The acrosin is (acrosomal 
protease) known to posstss zonalytic 
activity. Acrosin is associated with both 
the outer and inner acrosom.al mem­
branes. While the presence of acrosin 
on the inner membrane confin:ns the 
zonalytic activity and the presence of 
acrosin on the outer membrane, leaves 
open the possibility that acrosin has some 
activity other than the zonalytic activity 
(J ohnson et al., 1981) . J ohnson et al. 
( 1976) isolated and purified the porcine 
acrosin. Garner & Easton (1977) descri­
bed immunofluorescent methods for 
locating the mammalian acrosin. Garner 
et al. (1978) postulated that the egg-yolk 
of the diluents could interfere with this 
staining method. However, Gamer (1978) 
visualized tr.e possibility of biochemically 
assaying the fertilizing ability of a bull. 
But thi~ method, demands the use of 
purified biochemicals, interference 
microscope and fluorescence microscope 
(fitted with fluoremetric device) for 
successful applica tior... Undoubtedly this 
method of acrosomal integrity evaluation 
is very sensitive and specific and therefore 
necessiates the use of sophisticated 
immunological and biochemical assaying 
laboratories, manned by an excellent 
team of researchers. 

Now, i t is unequivocally realized that 
intact acrosomal cap is an essential 
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1prerequisite· for the · fertilization. A 
reliable test designed to determine the 
acrosomal integrity (under natural or 
experimental conditions) should be one 
bf the semen evaluation criteria. UntiJ 

an economic and efficient test is deve­
loped, Giemsa staining (with minor 
modifications) will r emain as dependable'. 
test for appraising the acrosomal 
integrity. 
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ABSTRACT 
Cryoprotective properties of sucrose­

mannose, lactose-fructose in freezing of 
Surti buffalo semen were investigated. 
Fructose or mannose, a monosaccharide 
and a permiable sugar, did not provide 
adequate cryoprotection to spermatozoa 
in absence of glycerol and buffer. Simi­
larly lactose or sucrose, a disaccharide 
and a non permiable sugar did not 
pro...,ide adequate cryoprotection in 
absence of glycerol or buffer during 
freezing. 

• • • 
In bovines, in vitro preservation of 

semen has been extensively studied. 
Review of the available literature reveals 
that more work has been done on Bos 
taurus semen then on Bos bubalis. The 
usage of cattle semen extenders for 

. buffalo semen has been reported by 
various workers resulting in significant 
variation in spermatozoa! survival. 

Glycerol has been extensively used as 

cryoprotective agent for freezing of cattle 
and buffalo semen in ampules, pellets 
and straws. It has been reported that 
despite the presence of glycerol there is 
a reduction in the post thaw motility of 
spermatozoa in different extenders . 
Hence, in the present investigation 
cryoprotective sugars like sucrose, 
mannose, lactose and fructose alone or 
in combination were tried without gly­
cerol and a buffer. 

Materials and Methods 

The present investigation was carried 
out on Surti bulls maintained at All 
India Co-01 dinated Research Project on 
Buffaloes, Dharwar. 

Semen samples were collected from 5 
healthy bulls at 3 days interval. Preli­
minary tests like color, consistency 
volume, mass activity and sperm con­
centration was done to eliminate sub 
standard semen. Ten ejacu.lates were 
subjected for present study. 

TABLE 1: Com position of the experimental extenders. 

Ingredient Extender 
(in parts per 100) A B C D E F G H I J 
Sucrose solution 80 
Mannose solution 

60 40 20 
20 40 60 80 

.. 
Lactose solution · 80 60 40 20 
Fructose solution 20 40 60 80 
Egg Yolk 20 20 20 20 20 20 20 20 20 20 
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Sugar solutions of 225 mM osmolarity 
were prepared and the composition of 
different experi~ental extenders are 
given in T able 1. Tds citric acid fructose 
egg yolk glycerol extender (Vasan th, 1978) 
which is routinely used in the buffalo 
breeding project was taken as control. 
Split semen samples were diluted in 
different extenders at 35°C such that 
each 0.5 ml French straw contained 30 
million 1ive spermatozoa. Straws were 
filled with extended semen at room 
temperature and sealed with polyvinyl 
'alcohol (PVA) powder. Identification of 
straws with different extenders was done 
utilizing different color combi~ations of 
straw and PVA powder. After 4 hours 
of equilibration period the straws were 
frozen over liquid nitrogen v2.pour for 
10 minutes in Minnesotta Valley Engineer­
ing Biol(?gical fi;eezer and then plunged 
into liquid · nitrogen. The straws were 
collected from the freezer and stored 
over frozen semen containers. The 
initial motility (immediately after exten­
•tion of semen), prefreeze motility (after 
~ hours of equilibration) and post thaw 
motili'ty (after 2-4 hours after freezing 
were recorded) . Any difficulty arising 
from granularity of the diluent when 
examining the samples for motility was 

overcome by adding 0.5 ml of trisodium.
1 

citrate solution (3 per cent) adjusted to 
pH 7 with citric acid to semen samples 
as described by Flukes et al., (1977). The 
percentage values of motility was trans­
formed to arcsine values and subjected 
for analysis of variance. The mean com­
parison was done by students test 
.(Snedecor and Cochran, 1967). 

Res ults . 
The mean initial, prefreeze and post 

thaw motility are presented in Table 2. 
The initial motility, and prefreeze 

motility observed in different extenders 
were lower than control. Sucrose or 
lactose alone in semen extender gave 
significantly (pE;;; 0.05) nigher initial and 
prefereeze motility than mannose or 
fructose a lone. Gradual decrease in 
initial and prefreeze motility was noted 
as sucrose or lactose content decreased 
with an increase in mannose content in 
respective combinations. Post thaw moti­
l ity observed in various combinations of 
extender was lower than the control. 
Further, with 180 and 225 mM of 
mannose or fructose the motility was nil. 

Discussion 
In buffaloes, there is paucity of infor­

mation on sugar extenders without buffer 

l'ABLE 2: The m ean percentage value of initial, prefreeze and post thaw motili ty in sugar ex-tenders. 

Extender . Initial motility Prefreeze motility Post thaw motility 

A 67.sobc± 1.53 65.0od ± 2.n 5.50 ± l.380 
F 69.0<JYZ± 1.48 64.00Y ± 1.79 8.50 ± 1.670 
B 68.00C ± 1.53 64.ood ± 2.67 6.50 ± l.830 
G 68.33-' ± 1.67 65.00YZ ± Z. I I 8.00 ± 1.330 
C 60.oob ± 3.16 53.00C ± 2.81 2.00 ± 0.820 

_}{ _ 68.0Ql ± ! ,fil>. 56.00Y ± 2.96 2.00 ± 0.820 
D 29.5()0 ± 3.02 23,006 ± 2.90 
I 97.66-¥ ± 1.53 33.SOX ± 3.08 
E ~3.()()11 ± 3.67 16.00° ± 2.87 • 
J 36.50W ± 2.36 22.50W ± 3.09 

Tris extender ( control) 74.Q()CZ ± 1.79 10.oodz ± 1.82 41.006± 3.71 

_ Between the eictendel'll, means with cQmmon ~.11pe~pts do not vary significantly at p<: 0.05. 
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and glycerol during semen freezing in 
straws. Bull seinen extended with equal 
volume of lactose extender containing 
0, 60, 120, and 180 mM of lactose without 
glycerol gave 0, 0, 5 and 16 per cent post 
thaw motility respectively and with 
fructose extender containing 0, 60, 120 
and 180 mM of fructose without glycerol 
gave 0, 0, 1 and 1 per cent post thaw 
motility respectively for semen frozen 
in straws. Further, ·fructose became. 
toxic at higher concentration for bull 
spermatozoa during freezing (Unal et al., 
1978) . This indicated that either lactose 
or fructose alone at 0, 60, 120 and 180 
mM levels did not provide cryoprote 
ction to bull spermatozoa. The results 
in the experiment concurres wi.th the 
findings of Unal et al. (1978).-

In the present study, all the four 
investigated sugars provided l!O apprecia­
ble cryoprotection to buff'.:tlo semen 
during freezing. However, semen exten­
ders with sucrose or lactose alonf! (a 
Disaccharide) had slightly higher post 
thaw motility then fructose or mannose 
alone. The di and trisaccharides like 
lactose, fructose and raffinose provide 
better cryoprotection than monosacc­
harides like glucose, galactose fructose 
and as the molecular weight of the sugar 

inc1 eases the cryoprotection afforded by 
it also increases (Salisbury et al., 1978). 

Buffers are known to protect bovine 
spermatozoa during freeze thaw cycle 
(Davis et al., 1963; Steinbach and Foote 
1964a; Steinbach and Foote, 1964b). · 
In pellet freezing of bull semen, sugars 
are belie!ved to replace the buffering 
salts in semen extenders (Nagase et al., 
1964a) and provide cryoprotection for all 
(Berndtson and Foote, 1972) or part of . 
the re.placed glycerol (Nagase et al., 
1964b). The protection afforded by large 
sugar molecules is different from that 
provided by glycerol and the two a re 
not inter-changeable. Further, glycerol 
is indispensible and sugars are some­
times complimentary and useful for 
cryoprotection of spermatozoa. (Salisbury 
et al., 1978). 

I t could be concluded that a permiablt. 
sugar like fructose or mannose ( mono­
saccharides) ~nd a non permiable sugar 
like lactose or sucrose ( disaccharides) 
either alone or in combination do not 
provide adequate cryoprotection in 
absence of glycerol and a buffer during 
freezing of buffalo semen in 0.5 ml 
French straws. 
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ABSTRACT 

A total of 274 ejaculates from three 
Holstein Friesian X Sahiwal crossbred 
bulls were obtained to study the semen 
characteristic over a period of 18 months. 
The mean values of different semen 
characteristics obtained in the present 
investigation were, volume: 6.0 ml per 
ejaculate, sperm concentration: 1148 
millions per ml, initial motility: 78 
percent, and the percentage of live 
sperms (based on live and dead staining 
technique) was 78 percent. The average 
conception rate, using the semen from 
these bulls was 37 percent (n=398). At 
refrigeration temperature the keeping 
quality was found to be low with rapid 
deterioration. It was a lso observed that 
the freeza bility was poor and discard 
rate of freeze-thawed semen was high. 

• • • 
Reports on the quality of semen dona­

ted by the crossbred bulls do not satisfy 
the criteria suggested for normal S('mt:n 
(Rao et al., 1979; Raja and Rao 1983). 
Mathew (1976) observed that the sub­
standard semen obtained from these 
bulls lead to higher rates of elimination 
in selecting crossbred breeding bulls. The 
present investigation reporcs the findings 
of the semen characteristics, keeping 
quality and fertility rates obtained by 
using the semen of these bulls. 

71 

Materials and Methods 

Three crossbred (Holstein Friesian X 
Sahiwal) bulls with an average age of 
23 months maintained under the farm 
conditions of the institute, were used for 
the present experiment. Semen was 
collected regularly from the bulls at 
an interval of four to five days by using 
artificial vagina. A total of 274 ejaculates 
were collected and processed. The volume 
of the ejaculate and the initial ·motility 
was estimated immediately after each 
collection. The concentration of sper­
matozoa was determined using haemocy­
tometer. The live and dead percentage 
was estimated as per Blom (1950). After 
assessing the ejaculates for quantity and 
quality, it was diluted in tris-egg yolk 
extender containing antibiotics. The 
diluted semen was stored in a refrigerator 
and at periodic intervals semen samples 
were examined up to 72h for the motility 
under the microscope using a biotherm. 

The fertility trials were carried out in 
the institute farm animals using chilled 
semen. The pregnancy was confirmed 
by rectal palpation after 60 to 90 days of 
insemination. 

FREEZING TECHNIQUE: (Chin­
naiya and Ganguli 1980) 

a) The freshly collected semen wa& 
evaluated for quantity and quality 



TABLE 1: Semen Charecteristics of Crossbred Bulls 
., 
:,· 

Bull No. of Average volume sperm concentration Intial motility Live sperm 
No. ejac~lates (ml) (millions per ml.) (percent) (percent) 

400 94 5.29±1.33 915±265.29 70.12±10.12 76.94±5.09 

409 84 6.56± 1.64 1320±632.94 80.54± 6.80 76.58±5.60 
415 96 ,, 6.19± 1.19 l210± 6L2.08 80.00±6.94 81.6 ± 7.03 

OVERALL MEAN: (n=274) 6.0 1148.0 77.08 78.37 

TABLE 2: Aver age M otility (%) of Crossbr ed Bull Sem en on St orage at 5-7°C. 

Bull No. No. of 0 hour 
observations(n) 

400 94' 70.12 ± 6.09 
409 84 80:54±6."80 
415 96 80.0 ±7.03 

OVERALL MEAN : (n=274) 77.08 

and samples were selected for further 
processing. 

b) The semen was cl.iJuted in trii;~egg 
yolk extender containing 7% glycerol. 

c) Gradua1ly the temperature of the 
· diluted semen was lowered to 5°C 

in a period of 45 m by adding ice 
pieces. 

'd) The glyceroh ted semen w~s kept a t 
5°C for a period of 4h for equilibration. 

e) The glycerolated and equilibrated 
semen was packed in pre cooled 
0.5 ml. plastic straws. 

f) The str-aws were placed horizontally 
on the freezing rack about four 
centimeter a bove the level of liquid 
Nitrogen in a biological freezer for 
10 m. 

g) The straws were transferred into 
liquid Nitrogen container and stored. 

h) Straws were picked up at random, 
thawing was done in water a t 38°C 
for 2 to 4 m and examined for motility 
under phase contrast microscope 
using biotherm. _, 

7'2 

24 hours 48 hours 72 hours 

63.49± 12.66 53.68± 16.83 46± 8.43 

76.06±9.93 66.49± 19.23 59.09± 7.~ 
65.52 ± 23.72 64.34± 12.99 60.83 ± 11.00 

68.00 61.20 55.30· 

Results and Discussion 
The mean values of various physical 

characteristics of semen are presented 
in table l . The mean volume per ejacu­
late was found to be 6.0 ml. '!'he value 
obtained in the present stu~y is higher 
than the values repor.ted (4.33 ml) by 
Narasimha Rao and .Ramamohan Rao 
( 1978), for . Brown S:wiss X Ongole and 
Holstein Friesian X Ongole bulls. The 
difference in the volume of semen may 
be due to variations in age and body 
weight of the bulls in thtir respective 
studies. The average initial sperm motility 
was 77%. The values in the present study 
are comparable to the values reported 
by Roy et al., (197.5) in crossbred bulls. 
The average concentration of sper ma:.. 
tozoa recorded in the present study was 
1148 millions per ml of semen which is 
in agreement· with the .result's of Biswas 
et al., (1978) . The averageJive sperm count 
was 78.37%. The higher volume pet 
ejaculate and the low sperm counts 
obtained from the presen t studies. might 
be due .to the genotypic differences of 



TABLE 3. Agerage Conception rate using the Crossbred Bulls Semen 

Bull No. of 
No. inseminations 

400 130 
409 162 
415 106 

OVERALL MEAN: n = 398 

the crossbred bulls used. 
The effect of storage in diluted semen 

at refrigeration temperature is presented 
in table 2. I t could be observed that 
average decline in the motility was 
gradual except in bull No 400 which 
showed rapid deterioration. In this bull, 
in particular the keeping quality and 
discard rate due to low motility were 
higher than other bulls. Saxena and 

No. of Conception 
pregnencies (%) 

43 3!U 
59 36.4 
44 41.5 

n=l46 37.0 

Tripathi (1981) observed similar trends 
in the studies on sea!lonal variation in 
semen characteristics and preservability 
in crossbred bulls. 

The percentage of conception using 
chilled semen of crossbred bulls is 
presented in table 3. The conception 
rate of bull No 400 was the lowest 
(33.1 %) compared to the overall percen­
tage of conception (37%) in the present 

.. TABLE 4. Details of Freezing of Crossbred Bull Semen 

Bull 
No. 

No. of 
trials Before 

Moti!ity in percent 

After freezing 
freezing Immediately One month of 

400 

409 

415 

1 
2 
3 
4 
5 
6 
7 

1 
2 
3 
4 
5 
6 
7 

1 
2 
3 
4 
5 
6 

70 
50 
50 
45 
65 
60 
60 

65 
60 
80 

90 
70 
75 
70 

70 
50 
80 
80 
70 
65 

30 
5 

Not fit for freezing 
-do-
-do-
-do-
-do-

35 
50 
40 
50 
50 
40 
50 

40 
40 
50 
40 
40 
40 

OVERALL MEAN PERCENTAGE OF DISCORD= 45 (n=20) 
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storage 

30 

30 
30 
40 
40 
40 
40 
40 

40 
25 
30 • 40 
30 
40 

Remarks 

preserved 
discarded 
- do -
-do-
- do-
-do-
-do-

discarded 
-do-

preserved 
-do-
-do-
- do-
- do-

preserved 
discarded 
- do -

preserved 
discarded 

·preserved 



study. The poor conception rate is com­
parable to the values (40.8%) reported 
by Rao and Rao (1979) in Brown Swiss 
X Ongole and Holstein Friesian X Ongole 
bulls. Kaikini et al . (1981) reported 
similar findings (36.28%) in Holstein 
Friesian crossbred bulls. 

The data on freezability of crossbred 
bull semen are presented in table 4. I t 
was observed that the freezability was 
poor and the discard rate was more than 
45%. A high rate of discard wi th poor 
freezability was reported by Mathew 

(1976). Further study, with greater 
number of freezing tria ls, is suggested to 
draw definite conclusions on the crossbred 

. bulls semen. 
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ABSTRACT 
An attempt was made to study the 

effect of administration of synthetic oxy­
tocin upon some of the seminal charac­
teristics in ox bulls and buffalo bulls. 
Analyses revealed that injection of 
oxytocin prior to ejaculation reduced 
the reaction time, pH and increased the 
volume, mass motility, sperm concen­
tration and percentage of live sperma­
tozoa in the semen. The results were 
discussed. 

* * * 

Oxytocin is a posterior pituitary 
peptide hormone and considered to be 
responsible for the stimulation of ejacula­
tion. Composition of the ejaculate and 
willingness to copula te in male rabbits 
has been reported to be increased upon 
intravenous injection of purified posterior 
pituitary extract (Kihlstrom a,nd Melin, 
1963; Melin and Kihlstrom, 1963). 
Oxytocin influences the seminal picture 
by inducing contraction of testes and 
epididymis (Bereznev, 1963). In the 
present paper an attempt has been made 
to study the effect of oxytocin on some 
of the seminal attributes in ox bulls and 
in he-buffalo bulls. 

Materials and Methods 
Five Holste-in-Friesian and three buffalo 

bulls maintained a t dairy farm were 
considered for the study. Semen samples 
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were collected from each bull biweekly 
without giving any treatment and follow­
ing characteristics of semen viz., reaction 
time, volume, motility, sperm concen­
tration, live percentage and pH were 
studied as per Tomar (1970). Similarly, 
ejaculations were taken from each bulls 
within five minutes after intramuscular 
injection of 2 ml Unitocin (Sparterine 
sulphate 150 mg per ml-Unichem 
Laboratories, Bombay), a synthetic 
oxytocin preparation and all above para­
meters were studird to note the effect 
of the drug on seminal picture of the~e 
bulls. The data were analysed (Snedecor 
and Cochran, 1967) . 

Results and Discussion 

The analysis revealed that after treat­
ment there was reduction in reaction time 
in both the bulls and buffalo bulls. The 
average reaction time before treatment 
was 43.43 seconds and 55.90 seconds in 
ox bull and buffalo bulls respectively, 
while after the treatment, the average 
reaction time reduced to 26.60 seconds 
and 43.66 seconds respectively. In ox 
bull No. 2 and 3 the difference in reaction 
time was found statistically significant, 
however, in the oth/!r bulls this diffe­
rence was not statistically significant which 
may be due to individual differences 
among the bulls. 



TABLE 1: Mean values of various seminal characteristics before and after the treatment in Holstein• 
Friesian and buffalo bulls 

Total No. Reaction Volume Mass Sperm Per centagc 
of obser- time (ml) motility concen- of Live pH 
vations (Seconds) tration spermatozoa 

(millions/ml) 

Holstein-Friesian bulls 

Before treatment 50 43.43 4.01 +3.2 795 78.16 6.75 
After treatment 50 26.66 4.41 +3.66 947 81.32 6.72 

Buffalo bulls 

Before treatment 30 55.90 1.75 + 2.96 724 80.43 6.82 
After treatment 30 43.60 1.92 + 3.43 789 81.73 6.72 

TABLE 2: t-value of different seminal characteristics in response to oxytocin administration 

Bull No. Re.iction Volume Mass Sperm percentage of 
Specie.s time motility concentration live spermatozoa pH 

Holstein-Friesian 

Bull No. 1 1.921 1.10 3.68 .. 0.94 0.42 4.53 .. 
Bull No. 2 3.100• 1.40 6.01 .. 1.47 0.07 0.00 
Bull No. 3 0.000 0.09 1.50 2.77• 2.64• 8.50 .. 
Bull No. 4 1.760 0.64 4.58• 3.40•• 1.62 0.75 
Bull No. 5 3.640• 0.65 1.40 0.54 0.98 0.00 

Buffalo bulls 

Bull No. 1 0.029 0.194 2.45• 0.001 0.000 J.66 
Bull No. 2 2.200 0.260 6.015 .. 1.200 0.094 4.03 .. 
Bull No. 3 0.380 1.230 1.500 0.4600 2.130 2.27 

• The means ace staustically different at 5% level of probability 
•• The means are statistically different at l % level of probability 

The average volume of semen obtained 
prior to the treatment in ox and b uffalo 
bulls was 4.01 ml and 1.75 ml while after 
the treatment the volume increased to 
4.41 ml and 1.92 ml respectively. There 
was increase in the seminal volume after 
the injection of oxytocin almost in all 
animals but the difference has not been 
found statistically significant. Increase 
in volume of semen ::tfter the injection of 
oxytocin in bulls and bucks has been 
reported (Bereznev, 1963); Fjellstrom 
et al., 1968). 
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The average mass motility was as 
+3.2 and +2.96 before the treatment and 
+3.66 and +3.43 after the treatment in 
ox bulls and buffalo bulls respectively. 
The difference was found to be statisti­
cally significant in most of the bulls. 

The average sperm concentratio:n was 
795 and 724 millions p er ml ibefore 
treatment in ox bulls and buffalo bulls 
respectively. However; after the treat­
ment sperm concentration increased to 
94 7 and 789 millions per ml. The diffe­
rence in sperm concentration before and 

'-
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after the treatments was found statisti­
cally significant in ox bull No. 3 and in 
other bulls though, there was increase in 
sperm concentration a fter the adminis­
tration of oxytocin but the difference 
was not found statistically significant 
which could be due to difference in the 
physiological make up of anim'lls. In­
crease in sperm concentration after 
injection of oxytocin has been reported 
in ram (Ewy and Bielanski, 1962) and in 
rabbit buck (Fjeilstrom et al., 1968) . 
Roberts (1971) has also reported an 
increase in semen volume and sper ,n 
concentration in some bulls treated with 
oxytocin prior to collection of semen. 

The average percentage of Jive sper­
matozoa in ox buUand buffalo bulls prior 
to treatment was 78.16 and 80.43 while 
after the treatment the live spermatozoa 

percentage increased to 81.32 and 81.73 
respectively. From the resuhs it is 
apparent that there is increase in live 
spermatozoa percentage which may be 
attributed to the oxytocin administr:1tion. 
However, in only one ox bull this diffe­
rence was found statistically significant. 

The average pH of semen prior to 
treatment was 6.75 and 6.82 in ox bulls 
and buffalo bulls rt:spectively while 
after the treatment the average pH was 
reduced to 6. 72 in both the groups of 
bulls. The difference was found sta tis­
tically significant in two ox bulls and in 
one buffalo bull. 
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ABSTRACT 
A total of 113 neat semen samples of 

breeding bulls used for artificial insemina­
tion (A.I.) were investigated bacterio­
logically. One hundred four samples 
recovered isolation of either one, two 
or three- types of organisms. The rest 
nine samples were found sterile for 
bacteria l organisms. From the positive 
samples totally 124 bacterial isolates were 
obtained which included Staph. aureus, 
Staph. epidermidis, M icrococcus spp., E. coli, 
Pr. vulgaris, Enterobacter cloacae and other 
gram negative organisms in minor 
proportion. 

The results of drug sensitivity test 
revealed that as compared to gram 
negative organisms, gram positive 
organisms were more susceptible to the 
drugs tested. Among the individual 
organisms, Micrococcus spp. showed least 
resistance while Ps. aeruginosa showed 
highest resistance. Among the drugs, 
gentamycin and chloramphenicol were 
found to be most effective, while penici­
llin, tetracycline and furazolidone were 
found less effective. Streptomycin showed 
satisfactory res1Jlts, hence it can be 
continued to be added in semen dilutors. 

* * * 
The quality of semen is the most 

important single decisive factor in success 
or failure of our cattle development 
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programme through A.I. Among the 
several factors involved in the quality 
of semen, microbia l contamination is 
the most impor tant fac tor. If microbial 
load exceed~ the permissible limit i.e. 
500 bacteria per mJ of frozen semen 
(Willis, 1978), it deteriorates semen 
quality. Further, contaminated semen 
acts as source of infection to female 
animals which in turn leads to infertility 
or sterility in them. In view of limited 
information available on bacterial flora 
of semen and their drug resistance pattern 
in India, the present &tudy was undertaken 
to provide guidelines for proper treatment 
of se men dilutors so as to control micro­
bia l load of semen and in turn, to control 
infectious infertili ty due to infected or 
con taminated semen. 

Materials and Methods 

The breeding bulls stationed a t three 
A.I . Centres belonging to Department of 
Animal Husbandry, Gujara t State were 
used in present study. Totally 113 semen 
samples from 45 bulls were collected 
d,.iring one year period. Approximately 
1.5 ml. of semen was collected from each 
bull. Primary isolation of organisms was 
done on blood agar. On the basis of 
cultura l characters and, morphology of 
stained smears, the gram p ositive 
organisms were identified as per Bergey's 
mannual of determinative bacteriology 
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TABLE 1 : Antibiotic sensitivity pattern of different organism s isolated from b ovine senien 

No. of Number of isolates sensitive to 

Name of organism isolates Am C Fx Gm N p s T 
tested 

Staph. aureus 4 4 4 I 4 2 l 2 2 
Staph. epidermidis 15 15 15 3 15 14 3 11 11 
Micrococcus Spp. 6 5 5 4 6 4 3 5 5 
Streptococcus Spp. 10 10 10 6 10 6 3 7 
Corynebacteriurn Spp. 3 3 3 0 3 2 1 l 2 
Bacillus Spp. 23 13 21 19 23 18 7 21 13 

61 50 58 33 61 46 18 47 34 

Ps. aeruginosa 18 I 5 0 18 6 0 8 0 
Gram negative bacilli 45 15 33 21 37 29 5 35 18 
(Except Ps. aerugiuosa) 

63 16 38 21 55 35 5 43 18 

Am = Ampicillin N = Neomycin 
C = Chloramphenicol P = Penicillin 

Fx = Furazolidone S = Streplomycin 
Gm = Gentamycin T = Tetracycline 

(Buchanan and Gibbsons, 1974 and 
Cowan and Steel, 1970), while gram 
negative organisms were identified using 
strips as well as criteria tables especially 
devised by the Department of Bacterio­
logy and H ygicne at Royal Veterinary 
College, Copenhagen. 

The bacterial isolates were tested in 
vitro against ampicillin ( 10 mcg), 
chloramphenicol (30 mcg), furazolidone 
(300 mcg), gentamycin (10 mcg), neomy­
cin (30 mcg) , penicillin (10 units), 
streptomycin ( 10 mrg) and tetracycline 
(30 mcg) using antibiotic discs supplied 
by Pasteur Biological Laboratories as 
per the method recommended by Buer 
et al., (1966). The results were inter­
preted as sensitive, moderately sensitive 
and resistant on the basis of zone size 
inter . chart furnished by laboratory. 

Results and Discussion 
A total of 113 semen · samples were 

examined, of which 86 samples yielded 
single type of organisms, 16 samples 
revealed two types of organisms and two 
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samples resulted in isolation of three 
types of organisms. The rest nine samples 
were found bacteriologically negative. 
The isolates included Staph. aureus (4), 
Staph. epidermidis (15), Micrococcus spp. 
(6), Streptococcus spp. (10) , Corynebacterium 
spp. (3), Bai-illus spp. (23), Ps. aeruginosa 
( 18), E. coli ( 6), Pr. vulgaris ( 5), Erttero­
bacter cloacae (5) and variety of other gram 
negative organisms in minor proportion . 
These organisms are distributed in 
nature and have been reported to be 
associated with a wide variety of female 
reproductive disorders in bovine (Roberts, 
1971; Barth et al., 1976; Panangala et al., 
1978; Sharma et al., 1978; Weisser, 1981; 
Shah and Dholakia, 1982) . Therefore, 
their presence in semen should be viewed 
with caution and proper hygienic condi­
tion and care should be exercised during 
the collection and preservation of semen. 

· The isolates have shown wid<; variation 
in their sensitivity to drugs ranging from 
fully sensitive to completely resistant 
(Tabk 1). As compared to gram negative 



organisms, gram positive organisms were 
found more susceptible to all the drugs 
tested. Among the individual organisms, 
Micrococcus spp. showed least resistance, 
while Ps. · aeruginosa showed highest 
resistance to the drugs tested except 
gentamycin to which a ll the 18 cultures 
of Ps. acruginosa were found to be sensitive. 
Korudzhiiski (1980) has also reported 
gentamycin to be most effective on Ps. 
aeruginosa, while all his 66 cultures of 
Ps. aero.f!inosa were resistant to penicillin, 
tetracycline, neomycin, chloramphenicol, 
streptomycin and furazclidone. 

The results of drug-wise resistance 
pattern (Table 2) reveal that gentamycin 
was found to be most effective (93.55%) 
followed by chloramphenicol (77.42%), 
streptomycin and neomycin ( each 
65.33%), ampicillin (53.23%), furazo­
lidone (43.53%), tetracycline (41.93%) 
and penicillin ( 18.55%). These findings 
point out that penicillin, tetracycline 
and furazolidone were less effective than 
the other antibiotics, as at present they 
are widely used in Veterinary practice. 
Combination of streptomycin and penici­
llin is routinely used to treat the semen 

dilutor , however, adequate sensitivity 
was observed to ~treptomycin . 

The purpose of the present work was 
to provide g.1ideline so a5 to select proper 
drugs for treating seme.a dilutors. 
Accordingly based on antibiogram of the 
isolates obtained in the present study, 
treatment of semen dilutors can be 
successfull} carried out by any antibiotic, 
provided that the drug should not have 
any harmful effect on spermatozoa. 
Isolates have shown adequate seni:;itivit}' 
to streptomycin, hrnce it can be con­
tinued to be added in dilutors to control 
microbial load of seme-1. 

Acknowledgement 
The authors are thankful to Dr. 

T. N. Vaishnav, Ex. Director of Animal 
Husbandry, G..ijarat State for giving 
permission for collection of materials 
and interest shown in the work. The 
facilities and encouragement extended 
by Dr. M. R . Patel, Dean, Faculty of 
Veterinary Science and Animal Hus­
bandry, GAU are gratefully acknowled­
ged. Technical help given by la boratory 
technicians is also duly acknowledged. 

TABLE 2: Effectiveness of the antibiotics on isolates 

Sr. Name of the Sensitive Moderatdy sensitive Resistant 
No. antibiotic 

No. of percentage No. of percentage No. of percentage 
isolates isolates isolates 

I. Gcntamycin (Gm) ll6 93.55 0 0.00 8 6.45 
2. Chloramphenicol (C) 96 77.42 0 0.00 28 22.58 
3. Streptomycin (S) 80 64.52 1 0.81 43 34.68 
4. Ampicillin (Am) 66 53.23 0 0.00 58 46.77 
5. Furazolidone (Fx) 49 39.52 5 4.03 70 56.45 
6. Tetracycline (T) 50 40.32 2 1.61 , 2 58.06 
7. Neomycin (N) 41 33.06 40 32.26 43 34.68 
8. Penicillin (P) 16 12.90 7 5.65 IOI 81.45 

No. of isolates tested = 124 
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Total Sperm Out Put In Successive Ejaculates Till Exhaustion 
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Kupper Schmied et al. (1975), Almquist 
et al. (1976), Salam Daudu and Shoyinka 
( 1983), and Jakubiee ( 1984) have shown 
positive correlations of scrotal circum­
ference and testicular size with sperm 
production in Simmental, Holstein 
Friesian, Nigerian Bunaji and Sokato 
Gudali and Polish black and white cattle. 

I t could be of interest to establish 
whether such a correlation also existed 
in cross-bred cattle (Bos taurus x Bos 
indicus). 

Nine a dult cross-bred bulls of 75% 
exotic Holstein Friesian inheritance 
were involved in the study. Measure­
ments of scrotal circumference, scrotal 
volume and testicular height were taken 

as per Bhosrekar et al., (1980) for each 
bull before every exhaution by taking 
successive ejaculates in artificial vagina. 
The criterian of exhaustion W'lS that the 
bull's collection was taken till he refuses 
to mount further even on rest for 15 to 
20 minutes and the last ejaculate collected 
shows less than 50 X 106 sperms/ml. 
Average of 5 ejaculates (ranging from 
3 to 10) were collected before the bulls 
got totally exhausted. Three such 
exhaustion tests were carried out for 
each bull. 

The analysis of covariance was (T ables 
3a, b, c) done to test the effect of bulls, 
replicates and scrotal measurement on 
ejaculate volume, sperm concentration 

TABLE I. Means of sem inal attributes from 3 exhaustion tests 

Semen volume ml. Sperm concentration/ml I~ Total sperm out put 10' 
Sr. Bull 1st lst+ 2nd All Eja- 1st 1st+ 2nd All Eja- 1st Jst+2nd All Eja-
No. No. Ejaculate Ejaculates culates Ejaculate Ejaculates culates Ejaculate Ejaculates culates 

1. 2 3.33 6.77 12.93 3375 2543 1868 12225 18275 24196 
2. 3 7.20 12.60 29.60 2400 1903 1313 17370 24910 36747 
3. 4 6.33 12.70 31.76 2850 1901 1201 18580 24870 36230 
4. 10 6.73 12.40 32.10 2308 1790 977 15918 22272 30878 
5. II 4.47 7.80 12.40 1648 1314 1175 7290 • 9918 14608 
6. 12 4.73 7.73 23.57 2645 2002 1330 12274 15618 27432 
7. 13 9.13 17.00 44.33 1907 1316 906 18032 22785 39414 
8. 026 4.27 6.67 19.80 1742 1518 1126 7500 10181 22370 
9. 244 7.47 12.53 20.73 1767 1265 946 13120 1.5657 19224 
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TABLE 2. Mean values of scrotal measure.ments 

Sr.No. Rull No. Scrotal volume ml. Scrotal circumference Testicular height 
cm. cm . . 

I. 2 1281.67 34.00 13.75 

2. 3 1217.33 34.53 14.92 

• 3. 4 1291.67 3~.00 16.17 

4. JO 1375.00 36.93 14.42 

5. II 1550.00 39.17 15.25 

6. 12 1356.67 36.20 16.17 

7. 13 1433.33 34.87 14.92 

8. 26 1076.67 37.50 15.67 

9. 244 1566.67 40.53 20.25 

TABLE-3 (a). Analysis of covariance: covariate scrotal volume 

Source of variance D.f. Ejaculate volume Sperm concentration Total sperm number 
Mean Squares Mean Squares Mean Squares 

Between bulls 8 315.84 .. 256116.01 219591790.00 .. 

Between replicate 2 70.32 451935.FO 229007332.00 .. 

Regression 1 I.II 38063.56 375389.42 

Error 15 47.20 135422.97 29404017.00 _. 
-~ 

I 

TABLE 3(b). Analysis or covariance: covariate scrotal circumference 

Source of variance D.F. Ejaculate volume Sperm concentration Total sperm numbers 
Mean Squares Mean Squares Mean Squarei 

Between bulls 8 315.84 .. 256116.01 219591790.00•• 

Between replicate 2 70.32 45 1935.60 220001332.00•• 

Regression 19.48 54561.63 2063066.50 

Error 15 45.98 134323.10 29291505.00 

TABLE 3(c). Analysis of covariance: covariate testicular height 

Source of variance D.F. Ejaculate Volume Sperm concentration Total sperm numbers 
-i- Mean Squares Mean Square~ Mean Squares 

Between bulls 8 315.84 .. 256116.01 • 219591790.00 .. 
Betwe~n replicate 2 70.32 451935.60 229007332.00 .. 

Regression I 21.68 813.70 465115.31 

Error 15 45.83 137906.29 29398035.00 
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per ml. and total sperm out put. The 
results showed highly significant diffe­
rences between bulls for a ll the para­
meters, which was a lso expected because 
of the individual variation amongst the 
bulls. There was no significant variation 
for ejaculate volumf" and sperm concentn­
tion per ml. However, there was highly 
significant difference for total sperm out 
put between replicates. This could be 
because of variable number of ejaculates 
collected before the bulls got exhausted 
in each replication. The critical differences 
showed 2nd repiicate having sigr..ificantly 
higher sperm output. 

The regressions calculated for total 

semen volume, sper m concentration/ml 
and total sperm out put over scrotal 
volume, scrotal circumference and 
testicular height showed no statistical 
significance. 

From this study it could be concluded 
that in cross-bred bulls scrotal measure­
ments could not be taken as criteria for 
selecting bulls for semen production. 
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ABSTRACT 

Cryopreservation of Surti buffalo 
semen in lactose-fructose extender with 
different levels of glycerol is reported. 
Lactose-fructose at 312 mM/li t in a 
semen extender without a buffer showed 
no significant variation in initial and 
prefreeze motilities between 0, 1.5, 3.0 
and 6.0 per cent glycerol levels. 

The initial and prefrteze motility in 
extenders containing varying levels of 
glycerol were lower then th~ control 
(T ris extender) and it was significant 
(p <; 0.05) in initial motility. The post 
thaw motility increased significantly 
(p <;0.05) as the level of glycerol in the 
experimental extender increased from 
O to 3 per cent and its increase between 
3 to 6 per cent glycerol level was not 
significant, but it was lower than the 
tris extender . .. . . 

Glycerol has been extensively used as 
cryopreservative for bovine spermatozoa 
frozen in pellets, ampules and straws 
(l\1artin et al., 1965; Nagase et al., 1964) . 
In Bos taurus bulls there ic;ample literature 
on the effect of various levels of glycerol 
in frozen semen extenders, whereas in 
buffaloes this information is scanty. 
However , Rathore (1965) observed very 
low survival rate of Murrah buffalo 
spermatozoa in instantanious freezing to 
- 79°C and 7 per cent glyerol gave better 
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results than 14 per cent glycerol in yolk 
citrate diluent. In 0.5 ml French straw .. , 
the buffalo spermatozoa! motility was 
better with 6 per cent glycerol when 
dilution rate was 1 :10 and with 8 per 
cent glycerol when the dilution rate was 
1 :20 in egg yolk citrate, citric acid whey 
and tris diluents (Chinnaiya and Ganguli, 
1980). In freezing of white cattle semen 
glycerol is indispensible and sugars are 
some times complimentary and useful 
for cryopreservation of spermatozoa 
(Salisbury et al., 1978) . In the present 
study an attempt has been made to know 
the effect of different levels of glycerol 
in an egg yolk-lactose-fructose extender 
without a buffer for freezing of buffalo 
semen in straws. 

Materials and Methods 
Semen samples were collected from 5 

healthy bulls at 3 days interval. Preli­
minary tests like colour, consistency, 
volume, mass activity and sperm concen­
tration was done to eliminate substanrlard 
semen. Fifteen ejaculates were subjected 
for present study. 

The composition of the experimental 
extender was as follows: 

Stock solution: 
11 per cent lactose solution 56.25 ml 
229 mM " 
6 per cent fructose solution 18.75 ml 
83 mM 

Total 312 mM 



TABLE 1: The m ean percentage values of initial motility, prefreeze motility and post thaw motility 
in lactose-fructose-glycerol extenders. (% in arcs ine values). 

Glycerol per cent Initial motility pre-freeze motility Post-thaw motility 

0 56.24± 0.904 53.22 ± 1.17a 21.82± 1.316 

1.5 55.84±1.Qia 53.03± 1.22a 28.43± 1.22b 
3 55.63±0,97a 52.84± 1,32a 33.72± 1.85' 
6 55.42± 0,92a 52.62± 1.19a 35.03± 1.58C 

Control tris extender 59.87 ± 0.8Jb 56.28± 1.IOa 36.25± 1.71' 

Means with common superscript do not vary significantly at ~ p 0.05. 

Extender composition: 

Egg yolk 20 per cent 
Glycerol 0, 1.5, 3.0 or 6.0 per cent 
Stock solution to 100 ml. 

Tris-citric acid fructose egg yolk 
glycerol extender (Vasanth, 1978) which 
is routinely used in the buffalo breeding 
project was taken as control extender. 
Split semen samples were diluted in 
different experimental extenders at 
35°0 such that each 0.5 ml French straw 
contained 30 X 106 motile sperms. Straws 
were filled with semen at room tem­
perature and sealed using polyvinyl 
alcohol (PVA) powder. I dentification of 
straws with different extenders was done 
utilizing different combinations of color 
of straws and PVA powder. After four 
hours of equilibriation period, the straws 
were frozen over liquid nitrogen vapour 
for 10 minutes in Minnesotta Valley E ngi­
neering Biological Freezer and then 
plunged into liquid nitrogen. The straws 
were collected from the freezer and stored 
in frozen semen container . The initial 
motility (immediately after extension of 
semen) pre-freeze motility (after 4 hours 
of equilibration) and post thaw motility 
( two to four hours after freezing) were 

·recorded. Any difficulty arising from 
granularity of the diluent when examining 
the samples for motility was overcome 
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by adding 0.5 nl of trisodium citrate 
solution (3 per cent) adjusted to pH 7 
with citric acid to semen samples as des­
cribed by Flukes et al. (1977) . The 
percentage va lues of motility was trans­
formed to arcsine values and subjected 
for analysis of variance. The mean com­
parison was done by student5 "t" test 
(Snedecor and Cochran, 1967). 

Results 

The initial and prefreeze motility 
(Table 1) in lactose-fructose extender did 
not vary significantly without and with 
different levels of glycerol. Further the 
initial and prefreeze motility were lower 
than the control (tris extender) but it 
was only significant (pc;0.05) :in the 
initial motility (Table 1) . The post thaw 
motility increased significantly (p E;; 0.05) 
from O to 3 p~r cen t glycerol level in 
lactose-fructose extender. Further 3 and 
6 per cent glycerol level though gave 
lesser post thaw motility then control 
(Table 1) it was not significant. 

Discussion 
I n cryopreservation of bull semen m 

straws, fructose was not benificial in 
a bsence of glycerol, whet eas lactose was 
benificial in absence or presence of 
glycerol at low concentration and no 
combination of glycerol and lactose was 
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superior to glycerol alone (Unal et al., 
1978). 

In buffaloes there is no information on 
the effects of varying levels of glycerol in 
semen extenders containing lactose­
fructose sugars Nirhout buffer. However, 
egg yolk lactose extender with 4.7 per 
cent glycerol gave 43.3 per cent post thaw 
motility for buffalo semen frozen in 
straws, b.1t tris extender was better than 
egg yolk lactose glycerol extender 
(Singh, 1977). 

In Nili-Ravi buffaloes a constant 5 per 
cent glyc<rcl level in lactose or fructose 
a lone or in different combinations but 
without a buffer gave significant variation 
in pest thaw motility (Ahmed and 

Chaudhary, 1980). The lesser post thaw 
motility in the lactose-fructose extender 
with different levels of glycerol than the 
control (tris extender) in the present 
study (Table l) could probably be due 
to absenct> of a buffer. If the buffer salt 
concentration is lowered below the 
minimum amount necessary to maintain 
the pH level during a storage period the 
survival of spermatozoa will be dramati­
cally affected (Kampschmidf et al., 1953). 
I t could be concluded that lactose-fruc­
tose sugars at 312 mM in an extender 
containing different levels of glycerol 
do not provide adequate cryoprotection 
in absence of a buffer. 
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The ability of the eFididymis to produce 
and secrete the various organic com­
pounds fluctuates characteristically be­
tween different regions of the epididymal 
duct. This is shown by chemical analysis 
of luminal contents taken from different 
segments of the organ, and by histoche­
mical and radiographic observations 
made on the epididymal epithelium 
directly. Biochemical analysis have been 
made on the epididymal fluid of the bull, 
boar, stallion, guinea pig, rat and ram. 
The characteristic feature of the epidi­
dymal plasma is that i ts combined ionic 
content is considerably weaker than that 
of testicular or blood plasma. 

Crabo and Gustafsson (1964) and 
Crabo (1965) obstrved sodium, potassium 
and total protein concentration in six 
different regions of the epididyrnis of 
bulls and boars respectively. Tuck et al. 
( 1969) compared the retc-testes fluid from 
seminiferous tubules. Einarsson ( 1971) 
compared the sodium, potassium, magne­
sium, and total protein concentration in 
cauda epididymal fluid with the diffe­
rent fractions of semen in the boars. 
Turner et al. (1977) obtained fluid by 
using micropuncture technique of rat 

epididymis. Mann and Mann (1981) 
reported gradual increase in magne­
sium concentration from testicular plasma 
towards cauda epididymal fluid in the 
bovine. 

Materials and Methods 

The epididymis along ·with testicles of 
18 mature local bucks were collected 
from slaughter house, Mhow. The fluid 
from ductuli efferen tes (DE), ca put, 
corpus and cauda epididymis was collec­
ted with the help of pasteur pipette and 
than pooled. One pooled sample repre­
sents material from six animals. The 
sodium and potassium concentra tion was 
determined with the help of an EEL 
flame photometer as described by Oser 
(1965). The magnesium concentration 
was determined by the method of Spare 
( I 962). The total protein was estimated 
by Biuret method as described by Oser 
(1965). The standard statistical methods 
as described by Snedecor and Cochran 
(1967) were used for analysis of data. 

Results 
The mean and standard error of 

sodium, potassium, magnesium and total 
pro tein is presented in table . . 

TABLE : Mean and standard error of different biochemical constituents 

Constituents Ductuli efferentes 
(DE) 

Caput Corpus Cauda 

Sodium (mEq/lit.) 93.00± J .527 79.333±2,333 77.00± 1.527 4 !.333 ± 0.666 

Potassium " 
19.00±2.081 30.00±2.886 48.666± J.333 28.333± !.666 

Magnesium (mg/100 ml) J.204±0.042 3.333± 0.291 1.783±0.015 J.516±0,II5 

T otal protein (gm/JOO ml) 1.166±0.165 2.333± 0.165 2.466±0.033 2.933±0,132 
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The sodium concentration decreased 
significantly (P<0.05) towards the cauda 
epididymis and minimum was noted in 
cauda epididymis. The concentration of 
potassium was maximum in corpus. The 
highly significant difference (P<0.01) 
was noted in different segments r egarding 
potassium concentration. The ratio of 
sodium: potassium was highest in DE 
then decreased significantly (P<0.05). 
The highly significant difference ( P < 0.01) 
was noted in different segments regarding 
magnesium concentration and maximum 
was in caput epididymis. The total 
protein concentration gradually increased 
significantly (P<0.05) from DE towards 
cauda epididymis. 

Discussion 

The concentration of sodium in the 
present study is in accordance with the 
reports of Crabo (1965) and Salisbury 
and Cragle ( 1956) in bulls. 
Einarsson ( 19 71) also rePorte d similar 
findings in cauda epididymal fluid of 
boars. As regards potassium concen­
tration the values are in acccordance 
with the reports of Crabo (1965) in bulls 
and boars and by Scott et al. '(1963) for 
ra m epididymis. However, the present 
value differ with the reports of Salisbury 
and Cragle ( 1956) for bulls. The maxi-

mum ratio of sodium: Potassium was 
noted in DE which agrees with the 
findings of Crabo (1965) in bulls. Lowest 
ratio was found in cauda as also reported 
by Scott et al. ( 1963) in ram and Einarsson 
( 1971) in boar epididymal fluid. In the 
bulls the sperm spend the greater part 
of their maturity in an environment 
with a relative low sodium: potassh1m 
ratio (Crabo, 1965). 

The magnesium concentration in 
the present study was in close agreement 
with the values reported by Scott et al. 
(1963) in ram and Einarsson (1971) 
in the cauda epididymis of boar. It is 
difficult to grade the significance of tho 
electrolyte content for the metabolism 
and motility of spermatozoa but striking 
feature is that there is high sodium and 
magnesium concentration and low Pota­
ssium concentration in seminal plasma 
in relation to the caudal plasma (Einar­
sson, 1971). 

The tota l protein concentration in the 
present invetigation are in agreement with 
the findings of Crabo (1965) and Mann 
and Mann (1981) in bulls and Einarsson 
(1971) for boars. However, Scott et al. 
(1963) reported lower values as compared 
to present findings. 
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ABSTRACT 
The present study was conducted to 

record the breed differences for various 
seminal characteristic of buck semen. 
Significant (P<0.01) effect of breed was 
observed on motility percentage, and 
sperm concentration of neat semen. The 
effect of breed was also found to be 
significant (P<0.01) on motility percen­
tage and percentage of live spermatozoa 
at different hours of preservation. Lactic 
acid content had negative significant 
correlation with percentage of motile and 
live spermatozoa in both the breeds 
(J amnapari and Barbari). 

• • * 
There is high correlation between 

quality of semen and fertility and therefore 
it is necessary to evaluate the characters 
of semen before it is used for breeding. 
In recent years interest in goat breeding 
has increased for various diverse reasons. 
Main reasons ostensibly are meat and 
milk production. This has warranted 
more informations on the breeding worth 
of the bucks and their quality of semen. 
A few reports on seminal characters of 
J amnapari and Barbari bucks are 
available (Patel, 1967; Sahni and Roy, 
1969; Mittal and Pandey, 1972 and Singh 
et al. 1982)., Therefore, the present study 
was undertaken to record breed diff e­
rences in regard to seminal characters 
of Jamnapari and Barbari bucks. Record-
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ings have also been made on the relation­
ship of lactic acid content with other 
seminal -attributes. 

Materials and Methods 

Altogether 68 semen samples collected 
twict: weekly from 5 Jamnapari and 3 
Barbari bucks by means of an artificial 
vagina were included in this study. Of 
these 10 seminal ejaculates were collected 
from each of J amnapari buck and 6 from 
each of Barbari buck. Bucks were of 
approximately same age and were kept 
under similar managemental conditions. 
I m.mediately after collection semen samples 
were assessed for volume, initial motility, 
live sperm percentage and sperm concen­
tration. For lactic .acid determination 
(Barker and Summerson, 1941) one ml 
of breedwise pooled semen was taken 
and was deproteinized immediately. 
Pooled semen samples were extended in 
egg yolk citrate (Salisbury et al., 1941) 
in the ratio of 1 : IO to study the effect of 
hours of preservation and breed on 
various seminal characteristics. Penicillin 
G sodium and Streptomycin were added 
at the rate of 1000 I.U. and 1000/µ.g 
per ml of diluted semen. Diluted semen 
samples were kept in refrigerator at 
+s°C and were evaluated at 24 hours 
intervals till 96 hour, of preservation for 
(i) motility percentage (ii) Live sperm 
percentage (iii) hydrogen ion concentra·­
tion (pH) and (iv) Lactic acid accumu-



TABLE 1. Mean values with S,E, for different characters of buck sem en 

Characters Jamnapari 

Volume (ml) 0.99±0.14 
(50) 

Motility Percent 66.60±3.69 
(50) 

Live sperm per cnt 75.30± 3.33 
(5{'1) 

Sperm concentration 2876.60 ± 79.60 
(Millions /ml) (50) 
Lactic acid content 94.02± 8-29 
(mg/100 ml) (10) 

Figures in parenthesis are number of observations 
••, P<0.01. 

lation. Statistical analyses of the data 
were done according to Snedecor and 
Cochran (1968). 

Results and Discussion 

Mean values of different attributes of 
undiluted semen have been presented 
in table 1. 

Ejaculate volume: The mean ejacu­
late volume (0.99±0,14 ml) and (1.22± 
0.14 ml) obtained from Jamnapari and 
Barbari bucks respectively (Table 1) 
are comparable with the findings of Patel 
(1967), Koh (1975) and Singh et al., 
(1982). The values for Barbari bucks 
were slightly higher than the values 
reported by Sahni and Roy (1967, 1969) 
and Tewari et al., (1968). Whereas the 
val..1es for Jamnapari bucks were lower 
than those reported by Tewari et al., 
(1968) but were in cl_ose accordancee with 
those reported by Sahni and Roy ( 1969) . 
Variations in the ejac.ilate volume might 
occur due to variety of factors including 
agroclimatic conditions, feeding_ manage­
ment, age, body weight and functional 
status of accessory sex glands of bucks 
(Orson and Victor, 1952; Prasad, 1969). 
During the present study the difference 

BREED 
Barbari F- Value 

1.22±0.14 2. 18 
(18) 

87.78 ± 2 50 10.98 .. 
(18) 

78.33± 1.76 0.ll 
( 18) 

1976.67±71.96 41.34 .. 
( 18) 

81.04± 6-27 1.03 
(6) 

bttween two breeds in regard to ejaculate 
volume was not significant ( Table 1). 

Motility percentage: Analysis of variance 
(Table 1) revealed that the initial 
motility percentage of Barbari buck 
semen was significantly higher (87. 78± 
2.50%) than tha t of Jamnapari bucks 
(66.60±3,69%), Signifieanteffectofbreed 
of bucks on motility percentage at 0, 
48, 72 and 96 hours of perservation was 
observed (Table 2). It is evident from 
the table that the keeping quality of 
J amnapari semen in regard to motility 
percentage was better in comparison to 
semen of Barbari bucks. 

Live sperm percentage: The percentage 
of live spermatozoa was 75.30±3.33 and 
78.37 ± 1. 76 for Jamnapari and Barbari 
buck semen respectively (Table 'I). The 
effect of breed on percentage of live 
spermatozoa was not significant (Table 
1). The values for live sperm percen­
tage obtained in this study are slightly 
lower than the values reported by Patel 
(1967) and Tewari et al., (1968). A 
significant breed difference was observed 
for percentage of live spermatozoa of 
diluted semen at 0, 48, 72 and 96 hours 
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TABLE 2, Average values of various seminal characters at different hou.rs of preservation 

Breed/Character Hours of preservation 

0 24 48 72 96 

Motility (%): 
Jamnapari 81.60±1,54 60.10 2.85 51.4± 2,24 38.20±2,60 18.70±3,05 

Barba.ri 72.5± 1,98 61.50± 1.18 42.67±1,36 26.83± 1.89 5.67±1.98 

t-values 3.62•• 0.36 2.93• 5,90 .. 3.03 .. 

Live sperm (%): 
Jamnapari 89.50± 1.39 70.80±2,24 59.45± 1.92 47.40±2.33 25.25±3,29 

Barbari 85.00± 1.24 69.30±0,76 51.17± 1.17 36.33± 1.20 15.33±1.45 

t-values 2.19* 0.50 3.08•• 3.45•• 2.21• 
Hydroiten ion concentration (pH): 

Jamnapari 6.68±0,04 6.43 -J:0.04 6.22±0,07 6.01±0.09 5.74±0.09 
Barbari 6.79±0,02 6.57±0,01 6,40±0,02 6.21±0.01 5.95±0.07 
t-values 2.0 1 2.45• J.87 1.60 1.57 

Lactic acid (mg/ 100 ml): 
Jarnnapari 25.21±7,32 50.37 ± 10.24 63.43±9,40 74.97 :{ 9.85 103.59± l 1.02 
Barbari 17.17 ±2,53 26.28±2,09 41.77±3,40 60.54±3,53 89.45±7,92 
t-values 0.82 1.77 

• P<0.05. 
••, P<0.01. 

of perserva tion (Table 2). I t is also 
evident from the table that the keeping 
quality of J amnapari buck semen was 
significantly SuJJerior than Barbari when 
evaluated in respect of percentage of live 
spermatozoa. 

Sperm concentration : It is evident from 
table 1 that the concentration of sper­
matozoa in J amnapari semen was si~ni­
ficantly (P<0.0 l) higher (2876.60± 79.60 
millions/ml) than that of Barbari buck 
semen (1976.67±71.96 milliong/ml). 
Several workers including (Kurian and 
Raja, 1965; T ewari et al., 1968; Mitta l 
and Pandey, 1972 and Singh et al., 1982) 
have repor ted significant breed and buck 
difference in respect of sperm concen­
tration . 

Hydrogen ion concentration (pH) : The 
values of pH of diluted j amnapari semen 
(Table 2) ranged between 6.68±0.04 
a t 0 hour of preservation to 5.74± 0.09 
a t 96 hours of preservation. Similarly the 
pH of diluted Barbari semen ranged be-
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1.71 J.09 0.90 

tween 6. 79 ±0.02 at0 hour of preservation 
to 5.95±0,07 a t 96 hours of preservation 
(Table 2). The difference between 
breeds was not significant at a ll stages 
of preservation except when recorded 
at 24 hours of preservation. 

Lactic acid content: The average lactic 
acid content of neat semen of Jamnapari 
and Barbari bucks was 94.02± 8.29 and 
81.04±6,27 mg/100 ml respectively 

TABLE 3. Con elation coefficients of Lactic acid 
content w ith Motility (%) and Live 
sperm percentage 

Characters 

Motility peroentage 
and Lactic acid content 
Live sperm percentage 
and Lactic acid content 

Correlation cocfficients(r) 

J amnapari 

- 0.67 .. 
(50) 

-0.63•• 
(50) 

Barbari 

- \J.94•• 
(30) 

-0.94•• 
(30) 

Figu1es in parenthesis are number of pairs of 
observations. 

••, P <0.01. 



(Table 1). The difference between the 
two breeds was not significant. The 
difference between two breeds for lactic 
acid content of diluted semen at different 
hours of preservation was also not signi­
ficant (Ta ble 2). Perusal of this table 
revealed that the quantity of lactic acid 
increased with the increase in hours of 
preservation in the semen of both the 
breeds. Lactic acid content had signi­
ficant (P <0.01) negative correlations 
with motility percentage and live sperm 
percentage in both the breeds (Table 3) . 

Negative correlations indicate that the 
percentage of motile spermatozoa and 
live spermatozoa decreased with the 
increase in the quantity of lactic acid in 
the semen. Determination of lactic acid 
conten t may be considered as an impor­
tant test to assess the quality of semen. 
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Glycerol and dimethyl sulphoxide 
(DMSO) were observed to penetrate sperm 
cell rapidly and known to protect sperm 
from freezing damage (Pickett and 
Berndtson, 1978). Several workers were 
of the opinion that glycerol afforded 
better protection to ram and bull sperm 
during freeeing than did DMSO 
(Lovelock and Bishop, 1959; Salamon, 
1968; Snedeker and Gaunya, 1970; 
J eyendran and Graham, 1980 and Curiel 
and Mendez, 1981). Perusal of available 
literature revealed no study on effect of 
DMSO on freezability of buck semen. 
Hence, in the present investigation an 
attempt was made to study the relative 
efficacy of glycerol and DMSO for 
freezing of buck semen. 

Twenty ejacula tes consisting of 4 from 
each of 5 local bucks of 2 to 4 years of 
age were collected twice weekly using 
an artificial vagit1a. If a buck donated 
less than 0.8 ml of semen, a second 
ejaculate was collected and pooled 
together and considered as a single 
ejaculate. Four extenders containing 
glycerol 6.4 per cent or DMSO 4, 6.4 
or 9 per cent were prepared as follows. 
The tris egg yolk citric acid fructose 
extender containing glycerol 6.4 per cent 
(Hahn, 1972) was prepared in two frac­
tions. The fraction-A did not contain 
glycerol and fraction-B contained glycerol 
12.8 per cent tY/VJ. ln the other 3 
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extenders, glycerol in fraction-B was 
replaced by DMSO 8, 12.8 or 18 per 
cent (V /V). Immediately after collec­
tion, the ejaculate was diluted with the 
4 extenders by split sample technique. 
The dilution, cooling. freezing and 
thawing were made as per Deka and Rao 
( 1984). The percentage of progressively 
motile sperm (PPM) was estimated at 
two stages viz., after 5 hours of equilibra­
tion (at 4-5°C) and after 14 hours of 
freezing (at -196°C) using a ph-ise 
contrast microscope. The sta tis ti cal 
analysis of the data was carried out as 
per Snedecor and Cochran ( 1968) after 
transforming the percentages into angles. 

The mean PPM after equilibration and 
after freezing with glycerol and different 
levels of DMSO is presented in Table 1. 
The PPM differed _significantly (P<0.01) 
between cryoprotectants, between stages 
(equilibration and freezing) and due to 
cryoprotectant X stage interaction. 
Critical difference test showed that PPM 
after equilibration and after freezing 
was significantly higher (P<0.01) with 
glycerol than with DMSO and it did not 
differ significantly between different 
levels of DMSO (Table 1) . The interac­
tion between cryoprotectant and stage 
was significant (P<0.01) because of 
more drop of PPM during freezing of 
semen with DMSO than with glycerol. 
The result of this study is in agreement 



TABLE 1. Percentage of progressively m orile sperm (Mean•+SE) after equilibration (E) and after 
freezing (F) in eatender containing different cryoprotec:tants 

Cryoprotectants E F 

Glycerol 6.4% 79.80a ± 0.72 68.506 ± 0.78 
DMSO 4% 72.BOb ± 1.o7 30.85C ± 2.33 
DMSO G.4% 70.2oh ± 1.06 30.SOC ± 2.94 
DMSO 9% 67.2oh ± 1.06 27.25C ± 3.13 

Means bearing different superscripts differ 5ignificantly (P<0.01). 
• 20 observations 

with those of other workers on ram and 
bull semen (Lovelock and Bishop, 1969; 
Salamon, 1968; Snedeker and Gaunya, 
1970; J eyendran and Graham, 1980 and 
Curiel and Mendez, 1981) . 

It is evident from the result of this 

study that DMSO was inferior to glycerol 
for freezing of buck semen. 
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ABSTRACT 
High ambient temperature (above 

40°0) during summer appears to have a 
detrimental effect on mature spermatozoa 
of young Surti buffalo bulls. The sper­
matozoa are rendered immotile due to 
excess heat, consequently the mass activity 
and initial motility of the semen produced 
during hot summer months is significantly 
lowered. The deleterious effects of heat 
are temporary and recovery occurs 
during cookr months. 

* * * 
The influence of testicular and pituitary 

hormones on the process of semen genera­
tion is intimately linked with certain 
climatic factors especially atmospheric 
pressure, light and temperature. A hot 
climate is believed to be the principal 
cause of certain forms of sub-fertility 
among domestic animals in tropical 
countries (Mann, 1964). Goswami and 
Narain (1962) stated that high environ­
mental temperature above 23.6°0 upsets 
the normal physiological functions of the 
buffalo. High environmental tempera­
ture adversely affects spermatogenesis 
in the buffalo bulls. Extra heat applied 
to the scrotum can affect both spermato­
genesis and mature sperm (Phillips and 
M. Kenrie, 1934) . Gunn et al, (1942) 
reported that hot weather caused seminal 
degeneration in rams, and that recovery 
usually occurred in cooler season. 
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Materials and methods 

The present report deals with two 
young Surti buffalo bulls from whom 
semen was collected with artificial 
vagina. The semen evalu::i tion involving 
following parameters was done. 

1. Gross evaluation-color, consistency 
and volume was noted. 

2. Microscopic evaluation-Mass activity 
of neat semen and initial motility 
of citrate diluted semen was noted. 

Data regarding atmospheric tempera­
ture during the period of study were 
collected from metereology section of this 
station. 

The efforts were made to assess the 
effects of high atmospheric temperature 
during the summer months (June and 
J uly). 

Results and Discussion 

As indicated in Table 1, semen quality 
is adversely affected in terms of mass 
activity and initial motility by the rise 
in ambient temperature. The result shows 
that semen quality is unaffected when 
the average atmospheric temperature is 
not above 37-38°0 as during March and 
April months in the present study. 
Atmospheric temperat.'\.tre rose to 41.15± 
0.50°0 during the month of May but it 
did not have a sudden effect on the quality 
of semen, the quality of semen started 



TABLE 1. At m ospher ic t emperature a nd sem en q uality o f t wo young Sur ti buffalo bulls d uring M arch to August period . 

Month 

Atmospheric l\,fa,,cimum R ange 
temperature ("C) (Me~n) 

Minimum R ange 
(Mean) 

Bull No. (Two bulls A and ll) 
No. of collections 
Volume (ml) (Mean) 
C0lour 
Consistency 

Mass activity: Range (0-5 grade) 
(Average) 

Initial motility % : Range 
(Average) 

• 
•• 
••• 

High a tmosvheric tempera ture 

Subnormal semen quality 

R ecovered phase 

., 

" .. 

March 
1985 

34.0-38.1 
(36.79±0.198) 
8.5-21.3 
(13.70± 0.73) 
A 
7 

1.14 
white 
creamy 

3.0-4.0 
(3.71) 
65-90 
(77. 11) 

B 

April 
1985 

31.5-4(1.5 
(38:80 ± 1.002) 
1!\.7- 25.2 
(20.6±0.52) 
A 
4 
1.1 75 
white 
crt-amy 

(4.0) 

(80) 

B 
I 
3.00 
white 
milky 

(3.0) 

(70) 

May 
1985 

34.6-43.9 
(4 1.15 ± 0.50) 

22.0-28.0 
(25.56± 1.43) 

A B 
5 7 
1.30 2.78 
white white 
!)creamy !)milk 

June 
1985 

36.5-40.5 
(40.05 ± 1.32) 
25.0 -28.0 
(26.689 ± 0.61) 
A B 
6 9 
1.25 3.39 
white 
I )watery 

white 
creamy 

July 
1985 

27.0-37.0 
(32.44± 1.34) 
22.0-26.7 
(24.35± 0.24) 
A B 
2 2 
1.50 3.50 
white 
creamy 

white 
creamy 

2)wa tery 2)creamy 2) milky 

0-4 2-4 
(2.2)• (3.14)• 
0--85 50--80 
(46)• (59.64)• 

3)crcamy 
0-1 
(0.166J• • 

( 11.66) .. 

0-4 0- 3 
(1.44).,. ( U ) .. 
10--80 0- 70 
(36.66).. (35) .. 

'.!- 3 
(2.5) .. 
50 --60 
(55) .. 

August 
1985 

24.0-32.0 
(29.543± 0.278) 
21.0-24.3 
(22.432 ± 0.79) 
A B 
4 5 

2.00 3.50 
white white 
creamy creamy 

3-4 3.5-4.5• 
(3.5)• •• (4 .0)U 
65--60 70-90 
(70)•.. (80)••· 



.. 

to deteriorate during this month and the 
deterioration reached to its maximum 
during J une where the mass activity and 
initial motility has been significantly 
lowered. The atmospheric temperature 
lowered down during the month of J uly 
which hastened the recovery. The 
recovery was slow and could be had in 
August month. 

The other semen characteristics like 
color, volume and consistency were not 
affected by the change in atmospheric 
temperature . 

High atmospheric temperature has 
been known to affect spermatogenesis and 
mature sperm as well (Phillips and M. 
Kenrie, 1934). From the present investi­
gation it can not be made out if the 

spermatogenesis is affected as tthe sperm 
concentration of most of the donated 
semen sample was satisfactory indicated 
by creamy conc;istency of semen. 
But decidedly the high ambient tempera­
ture had a deleterious effect upon mature 
sperm, whereby the sperm are rendered 
immotile. I t appears that the deleterious 
effects of high atmospheric temperature 
are temporary and recovery occurs during 
cooler months. 
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ABSTRACT 
A total of 113 neat semen samples 

from 45 bulls were examined for the 
presence of fungi. Approximately 50% 
of semen samples revealed yeasts and 
moulds. All the nine samples which were 
found negative for bacterial organisms, 
r evealed only yeast~. Candida spp. was 
highest in proportion followed by Mucor, 
Cryptococcus and Rhodotorula spp., Penicillium 
and Aspergillus, Alternaria, Fusarium and 
Saccharomyces spp. 

* * * 

Fungi are well kno-wn as natural 
inhabitant of bovine reproductive tract. 
Some of the yeasts and moulds have been 
reported to be agents of mycotic a bortion 
(Ainsworth and Austwick, I 973). Species 

' of the genus Candida have been isolated 
from the vagina of heifers (Hajsig et al., 
1962) and some of these species provoke 
a catarrhal to purulent endometritis 
(Hajsig and Kopljar, 1964). Bovine semen 
may work as reservoir of these organisms 
and organisms may enter the female 
from contaminated semen. T he present 
study was aimed to determine the kinds 
of fungi in bovine semen. 

Materials and Methods 
A total of 113 neat semen samples 

from 45 bulls were obtained from three 
A. I. Centres belonging to Department 
of Animal Husbandry, Gujarat State. 
Each semen sample was inoculated on 

pbtc of Sabourau<l's dextiosc agar (SDA) 
medium. Inoculated pla tesw<'reincubated 
at 25°C for seven days follc,wcd by further 
incubation of seven days before declaring 
a sample negative for fungi. 

For identifica tion of yeast organisms, 
the smear was prepared from the colony 
of SDA medium and subjected to Gra m's 
stammg. The cultures were sent to 
Mycology Department, V. P. Chest 
Inscitute, University of Delhi for detailed 
identification. 

For mycelial fungi, individual colony 
was selected and examined on the basis 
of wet mount preparation with lactop11enol 
cotton blue. Representative isolates of 
moulds were classified according to 
Singurd Funder (IS61 ) . 

Results and Discussion 
Out of 113 neat semen samples ex::­

mined, 32 and 26 samples were found 
to be posi tive for yeasts and moulds 
respectively. All the positive sa mples 
yielded only one type of organism 
except two samples from which two 
types of yeast were isolated. The nine 
samples which were found negative for 
bacterial organism, revealed only yeasts. 
The species of yeasts and moulds isolated 
have been presented in table-I. 

Ar,proxi ma tcly 50% •of the semen 
~amples examined had yeasts and 
moulds. I dentification of yeasts revealed 
Candida spp. ( 19), Crytococcus and Rhodo-
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TABLE 1. Species of ·yea s t s a nd moulds from b ovine sem en 

Sr. No. 1ame of species Number isolated Percentage 

I Ca11dida spp. 19 31.67 
2 Cryptococcus spp. 7 11.67 
3 Rhodotomla spp. 7 11.67 
4 Sncchnro1fl)'cts sop. I 1.G7 
5 A1ucor 8 13.33 
6 Pmicilli11111 6 10.00 
7 Asprrgitlu, 6 10.00 
8 Alt.-r,w, ia 4 6.67 
9 Fu.,·arium 2 3.33 

----
To1al 

torula spp. ( each 7) and Saccharomyces 
spp. ( 1) . The presence of ye2.sts has been 
reported earlier in bull semen by 
Dho!akia et al. ( 1970) and Brown et al. 
( 1974) . O n the other hand, Richard et al. 
( I 976) reported isolation of . yeasts from 
diluted semen but not fi.om neat S<'men. 
H ighest proportion of Candida spp. in 
the present study has significance as some 
of Candida spp. have been reported to 
provoke endometritis (Hajsig a nd 
Koplja r, 1964) and to be agents of 
mycotic abortion (Ainsworth and J\v.st­
wick, 1973) . Kodagali ( 1979) has also 
reported Candida spp. from buffalo bull 
semen with lowered reproductive per­
formance. 

Types of moalds encountered were 
Mucor (8), Penicillium and Aspergillus 
(each 6), Alternaria (4·) and Fusarium (2). 

fiO 

Zvereva and Repko (1968) and Rob 
and Toman ( I 970) have a lso recorded 
similar species of moulds in bull semen. 
Further, Rob and Toman ( 1970) drew 
utmc•st ~.ttention to disorders of reproduc­
tion particularly dt!e to viability of moulds 
in deep forzrn semen . 
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ABSTRACT 
Diplopagus sternopagus monsters are 

monozygotic conjoined twins and has 
not been reported in buffaloes. Monster 
possessed complete skeletal duplications 
with sternum to sternum fusion forming 
common thoracic and abdominal cavity 
and apposing each other ventrally. How­
ever, viscera appeared singly. Single 
hypoplastic urogenital tract could be 
demonstrated without discernible cervix 
and vagina. Hypoplasia of vulva and 
atresi ani was evident in twins. 

* * * 
Monster or "lusus naturae" is an 

anomalous creature (Craig, 1930). 
Reports on incidence of monstrosities in 
buffaloes are scar ce (Rai et al., 1975; 
Bugalia et al., 1980). Diplopagus sterno­
pagus monsters are not uncommon in 
bovines but are rare in other domestic 
species (Roberts, 1971) . Dystocia is most 
common sequelae of monstrosities in 
bovines (Parkinson, 1974; Bugalia et al., 
1980, 1982). 

The present report records a case of 
diplopagus sternopagus monster in an 
Indian water buffa lo (Bubalus bubalis). 

HISTORY, CLINICAL EXAMINATION AND 

OBSTETRICAL OPERATIONS 

A multigravida buffalo at full term 
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pregnancy and in acute labour was pre­
sented to Veterinary College Clinics, 
Ludhiana, India. Vaginal examination 
revealed presence of a pair of hind limbs 
and a tail of a dead fetus. Fetal viscera 
were palpable in the birth passage. 

The obstetrical manipulations eviden­
ced another pair of hind limbs and a 
tail in birth canal. Thus, presence of 
twins was confirmed. TI1e obstetrical 
operations to deliver either of the fetuses 
proved unsuccessful. Fetotomy was 
considered unsuitable in the present case. 
Parkinson ( 1974) and Bugalia et al. 
( 1980, 1982) also reported obstetrical 
manipulations and fetotomy were of 
limited value in bovine dystocia due to 
monstrosi ties. Hence, caesariotomy was 
performed and a conjoined twin monster 
was delivered. 

Res ults 
General description 

The conjoined twin monster was 
delivered dead and weighed 56 kg. 
There was no evidence of gross tissue 
degeneration and mummification. Skele­
tal ankylosis was not noticed. Each of 
the twins possessed a cra11it!m, a complete 
spinal column, fore limbs, hind limbs and 
a tail. Twins were conjoined at thoracic 
region in sternum to sternum position and 

. 
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apposed each other ventrally (Fig. l ). 
Ventral opposition of crania appeared 
due to sternal fusion (Fig 2) . 

Internal organs 

The c~mmon thoracic cavity of twins 
formed due to sternum to sternum fusion 
enclosed one heart, two lungs, one 
esophagus and a common intact dia­
phragm. Common abdominal wall was 
incomplete in prepubic region resulting 
in eventration of abdominal viscera 
through it (Fig. 3) . As mentioned earlier , 
fetal viscera were palpable during obste­
trical examination. The liver, spleen, 
pancreas, gall bladder and intestines 
appeared singly. Atresia ani was recorded 
in twins. 

Single female genito-urinary tract was 
complete but hypoplastic. Genito-urinary 
tract comprised of two kidneys, two 
ovaries, two oviducts and two uterine 
horns without discernible cervix and 
vagina . Hypoplasia of vulva was noticed 
in twins. Both ureters terminated into 

- • urachus-like structure . 

Discussion 

The monster confirmed typical mor­
phology of diplopagus sternopagus as 
per classification of Potter ( 1961) cited 
Roberts ( 19 71) . However, Bowen ( I 966) 
recorded cervical aplasia in a bovine 
double monster with sternal fusion. 
Roberts (1971) mentioned duplication 
of internal organs in such monstrosities. 
Furthermore, Arey (1966) stated that 
duplication of internal orga ns varies with 
intimacy of fusion in twins. 

The incidence of d.iplopagus sternc­
pagus monster is reported to be 0.00001 
per cent in bovines (Hancock, 1954; 
Arthur, 1956) . Incomplete twinning 
occurs due to embryonic malformations 
associated with monster development 
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Fig. I . Diplopagus sternopagus monster showing 
skeletal duplications and sternal fusion. 

Fig. 2. Ventral opposition of crania due to sternum 
to sternum fusion. 

F1g. 3. Eventration of abdominal viscera from inco­
mplete abdominal wall at prcpubic region. 



Acknowledgement (Bowen, 1966; Sethi, 1967; Barrow, 
1971 ). Present case appears to be sequelae 
of incomplete twinning. 

Authors would like to thank Mr. C.P. 
Kapoor for photographic assistance. 
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ABSTRACT 
Successful ovulatory oestrus and 

pregnancy could be induced in an infer­
tile Dobermann bitch with the adminis­
tration of Clomiphene citrate (Fertivet, 
FVT-300, AR-EX Laboratory, Bombay) . 

* * * 
Pitui tary gonadotrophin_s regulate 

follicular growth, maturity and ovula­
tion. Deffective ovulatory processes are 
manifested as delayed ovulation or failure 
of ovulation. Also, close co-ordination 
between the time of service and ovulation 
is essential. A case of infertility in a 
bitch probably of ovulatory disorder was 
met with and the same has been presen­
ted here. 

CASE HISTORY 

A healthy 3½ year old Dobermann 
bitch "Mona T eena," registered with 
the Indian National Kennel Club vide 
No. 15574 and reared at Baroda 
(Gujarat) was presented fo the Veterinary 
College Clinic, Anand. The history showed 
that the bitch was a daughter of Dober­
mann sire "Werner Von Liebestram" and 
dam "Brenda", bred by Maharaja Rana 
Harishchandrasinghji of .Jambughoda. 
The present bitch "Mona Teena" was 
mated regularly with a highly fertile 
proven champian Dobermann stud "Ch. 
Bluntern Sans Crainte5 Fire Blaze," 
imported from Canada and registered 
in Kennel Club of India, during her 

first four seasons/oestruses but with no 
conceptions. During her fifth season, 
she was mated with the son of 
previous stud which also resulted in­
fertile. Hence the animal was brought to 
Veterinary College Clinic, Anand for 
the treatment and advise. 

CLINICAL EXAMINATION, DIAGNOSIS AND 

TREATMENT 

The bitch when presented, appeared 
quite healthy, normal and in very good 
body condition. Vaginal inspection 
through a sterilized speculum did not 
reveal any abnormality and wa'> not 
in season/oestrus. However, from the 
history of failure of conceptions even 
after regular normal oestruses and 
breeding every time with a highly 
fertile stud, the condition was diagnosed 
as a case of ovulatory failure/disturbance 
resulting into infertility. 

Therefore, the animal owner was 
advised to give her Clomiphene citrate 
(Fertivet, FVT-300, AR-EX La boratory, 
Bombay) ¼th tablet (75 mg) orally on 
the 9th day and ¼th on the 11th day 
of her next season Accordiingly, the 
drug was administered orally with food 
during her sixth season and she was 
mated with Dobermann stud "Super­
man," a son of stud previously mated 
to her, on 2nd and 4th May, 1984 
during the same season. 
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Fig. I Princes Mona Teena and Prince Montu of 
Baroda 

Results and Dis cussion 
On completion of normal gestation 

period of 61 days, the bitch had a normal 
delivery on 5th J uly, l 984 and a healthy 
male pup was delivered (Fig. I). The 
pup was allowed to suckle his mother's 
milk for one month. The pup was active, 
growing well and at 5 weeks of age, he 
weighed 5.5 kg with a height of 12 
inches. 

Clomiphene citrate has been known as 
a choice drug for treatment of ovulatory 
disturbances (Gemzell, 1975). As the 
present bitch was diagnosed as a case 
of delayed ovulation or anovulation, the 
same was treated with Clomiphene citrate 
during her subsequent season/oestrus. 
By this treatment, successful ovulatory 
oestrus and pregnancy could be induced 
in an infertile Dobermann bitch. 
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THESIS ABSTRACT 

IJAR 6: 2: 107-110, 1985 

Diagnostic And Investigative Andrology In Cross-Bred Bulls 
M. V.Sc. Thesis 

STUDENT: DR. K . V. P ATEL 

A study on "Andrological investigation 
of nine cross-bred bulls" was undertaken 
during a period of one year covering cold 
(Nov.-Feb.), hot (March-June) and wet 
(July-Oct.) seasons. This included evalua­
tion of seminal characters, assay of semina l 
biochemical constituents and estimation 
of haematological parameters. 

The ranking of the bulls was made 
based on sperm motility, sperm concen­
tration, abnormal sperm per cent and 
initial fructose concentration. Then, bulls 
could be grouped into ESF bulls (3), 
NSF bulls (4) and problem bulls (2) . 

The clinical observations revealed the 
mean scrotal circumference to be 
34.93± 0.72 cm, testicular volume 
1037.59±47.85 ml, R-test 1164.81±00.81 
and sperm sur vivability test 1.96±0.20 
in the cross-bred bulls. 

The seminal microflora in normal bulls 
gave the total bacterial loads within the 
normal limits (upto 10,000). In the 
problem bulls, Pseudomonas aeruginosa was 
isolated in Rosy 8-14 and haemolytic gra m 
negative in Deolo. 

Based on a total of 192 semen ejacu­
lates, the mean normal seminal characters 
observed and defined were: libido 2.24± 
0.04, thrust 1.91±0.02, reaction time 
135.00±9.41 seconds, ejaculate volume 
7.09±0.20 ml, colour and consistency 
4.44±0.06, mass motility 3.68±0.08, 
seminal pH 6.73±0.01, optica l density 
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0.26± 0.01, sper m concentration per ml 
l 121.77±36.38x 106, sperm concen­
tration per ejaculate 8208.17±500.46 
x 106

, individual motility 80.5 1 ± 1.49%, 
abnormal sperm 5. 76±0.37%, live sperm 
87.70±0.81 %, dead sperm 12.25±0.81%, 
live and dead sperm due to cold shock 
test 56.37±1.10%, and 43.51±1.09%, 
live and dea d sperm due to hot shock 
test 75.17±1.18% and 24.76±1.18% 
and crenellation pattern 2.16±0.05. 

The assay of seminal biochemical con­
stituents was based on 192 semen/seminal 
plasma samples. The mean values were: 
initial fructose 540.59±19.38 mg%, 
citric acid 386.73±76.83 .mg%, total, 
free and bound sialic acid 53 .30± 1.31, 
3.90±0.24 and 49.37 ±L31 mg%, total 
protein 10.29±0.13 g% total solids 
12.61 ±0.20%, macro-minerals such as 
calcium 45.68±0.91 mg%, inorganic 
phosphorus 14.59± 0.45 mg%, magne­
sium 3.85±0.11 mg%, sodiu m 148.12± 
1.91 mEq/L and potassium 20.24± 5.49 
mEq/L. . 

Minerals assay in cross-bread bulls 
semen (dry wt %) through. EDAX, 
results were: calcium (Ca ) 4.058± 
0.718, phosphorus (P) 12.836±2.428, 
Ca :P ratio 0.397 + 0.096, sodi1Um (Na ) 
6.460±1.200, potassium (K ) 15.036 
±2.982, Na :K ratio 0.627±0.181, 
sulphur (S) 28. 727 ± 1.960, chloride ( Cl) 
22.240± 1.014, copper (Cu) 7.821 ± 1.089 
and zinc (Zn) 3.394±0.463. 



Estimation of haematological para­
meters in crossbred bulls based on 48 
blood samples, the results were: haemo­
globin (Hb) 12.27± 0.22 g%, packed 
cell volume (POV) 36.81±0,69%, ery­
throcyte sedimentation rate (ESR) 6.83± 
0.47 mm/24 hrs, total erythrocyte counts 
(TEO) 7.31±0,23 x 106/cumm, total 
leucocyte counts (TLC) 7514.79±277.90 
WBCs/cumm, differential leucocyte 
counts (DLC) per cent includes neutro­
phils (N) per cent 41.88+ 1.69, eosino­
phils (E) per cent 2.50+ 0.25, basophils 
(B) per cent 0.00, lymphocytes (L) per 
cent 53.85± l. 71, monocyte,s (M) per cent 
1. 75±0.22; mean corposcular volume 
(MCV) 53.05±2.25 cubic micron, mean 
corpuscular haemoglobin (MOH) 
17 .46±0 .54 µ µg, mean corpuscular 
haemoglobin concentration (MCHC) 
34.47±1.00%, plasma protein 7.66± 
0.13 g¾ and blood glucose 52.21 + 1.86 
mg%. 

The 'F' test analy5is for the effect of 
bulls, effect of seasons and effect of bulls X 
seasons interaction for the various seminal 
attributes, biochemical constituents and 
haematological parameters revealed the 
effect to be highly significant: 
( 1) in seminal characters of bulls for 
libido, thrust, colour and consistency, 
mass motility, seminal pH, optical density, 
individual motility, abnormal sperm · per 
cent, live and dead sperm per cent due 
to hot shock test and crenellation pattern; 
(2) in biochemical constituents for total 
protein, total solids and magnesium and 
(3) in haematological parameters for 
H b, P CV, T~C, E¾, B¾ M¾ and 
plasma protein. 

The bull effect was significant: 
( 1) in seminal characters for ejaculate 
volume and live sperm per cent due to 
cold shock test, 
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(2) in biochemical constituents only for 
potassium and 
(3) in haematological parameters for 
MOH. In the remaining parameters the 
bull effect was not significant. 

The 'F' test did not show any seasona l 
effects with regards to seminal characters 
and biochemica l constituents. However, 
the effect of seasons on haematological 
parameter was highly significant for ESR, 
N°/,., L¾ , MCV, MCH and blood 
glucose and significant for POV and M%. 

The effect of bulls X seasons interaction 
was highly significant: 
( 1) in seminal characters for libido, 
colour and consistency, seminal pH and 
crenellation pattern, 
(2) in biochemical constituents only for 
magnesium and 

(3) in none ofhaematologic2 l parameters. 

The interaction effect was significant 
in semen characters for thrust, reaction 
time, mass motility and optical density . 
The interaction effects were non-signifi­
cant in biochemical constituents and 
haematological parameters. 

The correlation studies were made 
within seminal characters, biochemical 
constituents and haematological para­
meters and between seminal characters 
and biochemical constituents. 

In semen characters: libido was corre­
lated with thrust (r= + 0.256), reaction 
time (r = -0.487), colour and consis­
tency (r = - 0.144), optical density (r= 
- 0.153), sperm concentration per 
ml (r = -0.190);. thrust was corre­
lated with reaction time (r= -0,363); 
reaction time was correlated with ejacu­
late volume (r=+0.178), mass motility 
(r = +0.152), individual motility (r= 
+0.172); ejaculate volume was corre­
lated with colour and consistency (r = 
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+ 0.156), serrunal pH (r= -0.148), 
sperm concentration per ejaculate (r = 
+0.489) ; colour and consistency was 
correlated with mass motiljty (r= +0.490), 
seminal pH (r=+0.173), optical density 
(r=+0.425), sperm concentration per 
ml (r=+0.485), sperm concentration 
per ejaculate •(r=+0.243), individual 
motility (r=+0.345), crenellation 
pattern (r = + 0.398); mass motiljty was 
correlated with optical density (r = 
+ 0.395), sperm concentration per ml 
(r =+0.454), sperm concentration per 
ejaculate ( r = + o .236), individual moti­
lity (r = + 0.640), abnormal sperm per 
cent (r = - 0.302), live and dead sperm 
per cent (r=+0.257) and (r= -0.254), 
live and dead sperm per cent due to cold 
shock test (r=+0.208) and (r= - 0.209) , 
live and dead sperm per cent due to hot 
shock test (r=+0.352) and (r = -0·352), 
crenellation pattern (r = + 0.363); seminal 
pH was correlated with optical density 
(r = + 0.170), sperm concentration per 
ml (r = +0.201); optical density was 
correlated with sperm concentration per 
ml (r = + 0.940), sperm concentration per 
ejaculate (r = +0.426), individual moti­
lity (r = + 0.241), crenellation pattern 
(r = + 0.436); sperm concentration per ml 
was correlated with sperm concentration 
per ejaculate (r= + 0.435), individual 
motility (r = + 0.253), dead sperm due to 
cold shock ( r = - 0 .144), creneila tion 
pattern (r = +0.475); sperm concentra­
tion per ejaculate was correlated with 
individual motility (r= + 0.188), Jive and 
dead sperm due to hot shock test (r= 
+ 0.147) and (r= -0.142), qenellation 
pattern (r=+0.249); individual motility 
was correlated with abnormal sperm per 
cent (r= - 0·408) , live and dead sperm 
per cent (r = + 0.383) and (r= -0.381), 
live and dead sperm per cent due to cold 
shock test (r=+0.178) and (r= - 0.182), 

live and dead ,sperm per cent due to ho} 
shock test (r= +0.396) and (r= - 0.387h 
crenellation pattern (r=+ 0.186); abnon• 
mal sperm per cent was correlated with 
live and dead sperm per cent (r= -0.568) 
and (r= + 0.568); live and dead sperm 
per cent due to cold shock test (r , 
-0·228) and (r= + 0.229), live and dead 
sperm per cent due to hot shock test 
(r= - 0.460) and (r= +0.455); dead 
sperm per cent was correlated with live 
sperm per cent (r = - 0.998) live and 
dead sperm per cent due to cold shock 
test (r= -0.469) and (r=+0.472), live 
and dead sperm per cent due to hot shock 
test (r = -0.567) and (r=+0.580); liv~ 
sperm per cent was correlated with live 
and dead sperm per cent due to colc;l 
shock test (r=+0.467) and (r= - 0.470}, 
live and dead sperm per cent due to hot 
shock test (r=+0.563) and (r= -0.576); 
dead sperm per cent due to cold shock 
was correlated with live sperm per cent 
due to cold shock test (r= - 0.995)., 
live and dead sperm per cent due to ho~ 
shock test (r= - 0.419) and (r =+0.431), 
crenellation pattern (r= -0.140); live 
sperm per cent due to cold shock test was 
correlated with live and dead sperm per 
cent due to hot shock test (r= + 0.415) 
and (r= - 0.427), crenelJation pattern 
(r=+0.141) and dead sperm per cent 
due to hot shock test was correlated with 
live sperm pe.r cent due to hot shock tdt 
(r= -0.995) . 

I n seminal biocherrucal constituents: 
initial fructose was correlated with free 
sialic acid (r= -0.238), total protein 
(r=+0.143), calcium (r= -0.161), 
inorganic phosphorus (r= - 0.234) ; 
citi:ic acid was correlated with total and 
bound sialic acid .(r=+0.203) and 
(r=+0. 196), total protein (r=+0.153), 
total solids (r = +0.281); total sialic acid 
was correlated with bound sialic acid 
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(r= + 0.981); total solids was correlated 
with total protein (r = +0.393), calcium 
(r = + 0.221), potassium (r = -0.234) and 
sodium was correlated with potassium 
(r=+0.488). 

The correlation studies between seminal 
characters and biochemical constituents 
revealed: initial fructose was correlated 
with sperm concentration per · ml (r= 
+0.147); citric acid was correlated with 
sperm concentration per ml (r = +0.215); 
total sialic acid was correlated with 
ejaculate volume (r= + 0.184), abnorma l 
sperm per cent (r =+0.238), live sperm 
per cent (r = - 0.212); total solids was 
correlated with mass motility (r = 
+0.283) ; inorganic phosphorus was 
correlated with live sperm per cent 
-(r = - 0.228); sodium was correlat ed with 
seminal pH (r = +0. 180) and potassium 
was correlated with live sperm per cent 
(r = - 0.163). 

Out of nine bulls studied two bulls 
(22.22%) were problem bulls. On detailed 
clinical andrological examination, semi­
nal, biochemical and histopathological 
studies these bulls were diagnosed to 
have testicular h ypoplasia. 

The clinical findings in normal and 
problem bulls for comparison were: 
scrotal circumference to be (34.93± 0. 72 
vs 30.75±0.51 cm), testicular volume 
(1037.59+47.65 vs 837.50± 23.72 ml), 
R-test ( 1164.81 ± 100.81 vs425.00 ± 17 .68) 
and sperm survivability test in cervical 
mucus (1.96±0.20 vs 0.84± 0.21 ), 
respectively. 
· The comparison between normal and 

problem bulls: 
. ( 1) in seminal characters were: sperm 
motility (3.68± 0.08 vs 1.43± 0.13), 

sperm concentration/ml (11 21.77±36.58 
vs 653.75±90.48 X 106

), a bnormal sperm 
per cent (5.76± 0.37 vs 28.42± 7.52) and 
live sperm per cent (87.70± 0.81 vs 
38.73±0.37); 

(2) in biochemical ccnstituents levels 
were: initial fructose (540.59± 19.38 vs 
393.18± 95.58 mg%) citric acid (386.73 
± 76.83 . vs 352.86± 29.84 mg%),. total 
sialic acid (53.30±1.31 vs 39.95±7.44 
mg% ), total protein (10.29+ 0.13 vs 

·8.03±0.29 g%), total solids (12.61± 0.20 
vs 7.68± 0.35% ) and inorganic phoc;­
phorus (14.59± 0.45 vs 14.14±3.27 
mg%); 

(3) in minerals assay through EDAX 
(dry wt %), the results were: Ca:P ratio 
(0.397 vs 0.822), Na :K ratio (0.627 vs 
0.345), sulph ur (28.727 vs 15.509), 
chloride ( 22. 240 vs 4 2 .104), copper 
(7.821 vs 4.380) and zinc (3.394 vs 1.567); 
respectively. 

Proble.m bull Rosy 8-14 had low germi­
nal cell resistance hypoplasia and sub­
sequent testicular degeneration and the 
bull Deolo having bilateral total testicular 
hypoplasia as confirmed on histopatho­
logical examinations. 

The information regarding sexual func­
tion in cross-bred bulls is scarce. Hence, 
the present study on andrological investi­
gation of cross-bred bulls wac; undertaken 
and this revealed that the clinical, 
seminal, and biochemical studies proved 
as aid to assess and diagnose the sexual 
functions of the bulls. Differences could 
be noticed between normal and problem 
bulls. 
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IJAR 6: 2: 111-112 

Ph.D. Thesis 

"Comparative study of sexual behaviour and semen characteristics of young Kan­
krej xJersy (Fi ) an<l Kankrej x Holstein Friesian (F1) bulls in relation to weather factors." 

Student: G.P. Bhagoji Major Advisor: Dr. A.D. Dave 
Minor Advisor Dr. S.B. Kodag':tli 

Gujarat College of Veterinary Science 
and Animal Husbandry, Gujarat 
Agricultural University, Anand Campus, Anand. 

A study was undertaken at the Gujarat College of Veterinary Science and Anim'l.l 
Husbandry, Anand from 1-11-1982 to 31 -10-1983, to ascertain and compare the effect 
of weather factors on sexual behaviour and semen characteristics of yo..ing Kankrej x 
Jersey (F1) and Kankrej x Holstein Friesian (Fi) bulls. 

The maximum and minimum temperatures inside the shed ranged from 24.43°c to 
37.64°c and 14.14°c to 28.14°c respectively. 

The J ersey (4.074± 1.240 min.) and the Holstein (3.859± 0.806 min.) crosses did not 
differ in the reaction time, the former being affected by srnson (P< 0.05). T he ambient 
temperature and relative humidity showed respectiv< ly positive and negative associa tion 
with the reaction time of Holstein and J ersey crosses. 

The mating technique of all the bulls of both the breed grcups was normal. 

The average volume of two ejaculates was 5.385+1.429 and 6.126±0.835 ml for 
J ersey and Holstein crosses respectively, the difference being significant (P< 0.01) . 
Season affected (P< 0.05) the ejaculate volume of J ersey crosses. I t was significantly 
associated with maximum, minimum and mean temperature and T HI in Holstein crosses 

The 111ass activ)ty of the semen ej,iculates of Holstein crosses was superior (P<0.01) 
(3.280±0.381) to that of J ersey (3.004± 0.453) crosses and was positively associated 
(P<0.05) with THI. 

The initial motility score of semen ejaculates of Holstein crosses was higher (P< 0.01) 
(4.131 ± 0.412) than that of J ersey crosses (3.910±0.454) ; that ,)f the latter being affected 
by summer, and the former by relative humidity. 

The Holstein crosses had higher (P<0.01) sperm concentration (982.631±166.403 
million/ ml) and a lso produced more (P<0.01) sperm per ejaculate (6,077.090± 
1,347.707 million/ejaculate) than the J ersey crosses (809.658±166.403 million/ml and 
4,274.132±1,106.817 million/ejaculate) . The total sperm production was positivdy 
associated with minimum temperature, mean temperature, RH and THI in case of 
Holstein cros5es. 

The proportion of abnormal sperms was less (P<0.01 ) in the ejaculates of Holstein 
cro<:ses (8.667±3.038 per cent) than in that of the J ersey crosses (10.765±3.850 per 
crnt); being higher (P<0.05) in summer and monsoon respectively in the two breed 
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groups. In both the breed gro..ips, it was associated with minimum and mrnn tempera­
tures, RH and THI. In Hohtein crosses it was associated with maximum temper'iture 
also. 

. The £emen pH of J ersey (6.692±0.301) and Holstein (6.679±C.273) crosses was 
significantly associated with relative humidity and maximum temperature. 

The weekly g::i.in in weight (Jersey 2.885±2.064 kg, Holstein 3.413±1.735 kg) and 
th<' average dry mart.:r consumption per 100 kg body Neight (Jersey 2.694±0.122 kg, 
Holstein 2.678±0.114 kg) of both the groups were affected by ,eason. 
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ISSAR NEWS 
Item: 1 

An emergency meeting of the organising committee was held on 10th and 11 th Dec. 1985 
in the Dept. of Animal Reproduction at 11 a.m. when following members were present.­

Dr . B.R. Deshpande, Dr. A.S. Kaikini, Dr . D.P. Velhankar, Dr . S.B. Kodagali, Dr. C.R. 
Sane, Dr. V.B. Hukeri, Dr. V.L .Dcopurkar, Dr. S.A. Sonawaneand Dr. S.R . Chinchkar. 

I tem: l The inaugural and the Scientific session programme for the First Asian 
Congress on Animal Reproduction to be held on 11th, 12th & 13th Dec. 1985 was chalked 
out and approved. I t is gratifying to note that His Excellency the Governor of Maha­
rashtra Shri K . Prabh<1.kar Rao has kindly consented to be the chief guest for inaugural 
function. Dr. Manibhai Desai has kindly accepted to preside. 
Item: 2 148 abstracts received for presentation at the congress were suitably classified 
session and subject wise and it was resolved to publish them in the souvenir issue of the 
IjAR. 
Item: 3 Vasious matters Concerning accomodation transport, hospitality etc were 
discussed. 
Item : 4 
To All Concerned. 

Sir, 

Subject: The Indian J ournal of Animal Reproduction 
a bi-annual Scientific journal 
Request for beneficiaries 

The Indian J ournal of Animal Reproduction is the official organ of the Indian Society 
for the Study of Animal Reproduction (ISSAR) and is being regularly published biannually 
since 198 1. T he object is to disseminate the recent advances in education, research 
and extension in the field of Animal Reproduction. T his is the only journal of its kind 
in the counti y which is recognised by the Indian Council of Agril. Research, New Delhi 
and is being abstracted by the Commonwealth Agricultural Bureau, U.K. & others~ 

ISSAR is entirely depending on advertisements at present which is an uncertain:, 
resource. The amount collected does not commensurate with the cost involved in 
publishing the journal. 

For publishing 1000 copies bio-annually the ISSAR is incurring an expenditure on 
an average Rs. 40,000/-. T he professional expertise involved in the production of this 
journal is honorary and hence not accounted for in this Rs. 40,000/-. Considering the 
rise in the cost of material required for publication the ISSAR has now thought of seeking 
for beneficiaries for putting the journal on no profit no loss basis. We would therefore 
be interested to know whether you can participate in this project of National interest. 

l. Would you be willing to be considered as a full sponsorer of this journal for a 
minimum period of three years by contributing actual cost of production? . 

2. Whether you wonld like to be considered as one of the benefici<.W"ies by contributirig 
Rs. 5000/- for three years period . 

Due acknowledgement will be made in the journal of sponsorers or co-sponsorers. 
(Dr. B.R. Deshpande) 
Presideilt, I.S.S.A.R. 
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Item: 5 

Best Veterinary Academician Award to Dr. C.R. Sane 

The best Veterinary academician award by Poonawala Group of Organisations in 
its first year of inception was presented to Dr. C.R. Sane, Patron, ISSAR on 31-7-85 
by Dr. S.S. Mehendale, president of Veterinarians' Association, K.K.V. Bombay-12. 

Item: 6 ISSAR Gujarat Chapter: O.No. CDS/KVS/7523-51 1984 

Directorate of Animal Husbandry, 
Gujarat State, 
Krishi Bhavan, 
Paldi, Ahmedabad-6 
29-9-84 

Circular Letter 

Concerned officers of this Dept. are hereby informed that the Indian Society for Study 
of Animal Reproduction publishes Indian Journal of Animal Reproduction, a biannual 
publication. T his contains recent information and development in animal reproduction. 
This is of great utility in A.I. Centres, Semen Banks, Cattle Breeding Farms and Vete­
rinary Dispensaries. 

The annual subscription of this Journal is Re. 50/-. The Editor of the J ournal is 
Dr. S.B. Kodagali, Professor of Gynaecology, Veterinary College, Anand. It is recom­
mended that you may contact him directly and subscribe the J ournal. 

Sd. Hari Singh Pannu 
Director 
Dept. of Animal Husbandry 
Gujarat State, Ahmedabad 

It is desired that the Excutive Committee members of the ISSAR chapters in different 
States will contact the Directorate of Animal Husbandry in their State and request for 
issue of such circular so that the ISSAR can be strengthened vis-a-vis IJAR. 

Item No. 7 

Sr. No. 

70 

Reg. No. 

96 

List of Life Members 

Na me and address 

Dr. S.A. Sonawane 

I.M. Shah 
E.C.M. 
ISSAR 
Gujarat Chapter 

A/8, Madhur Co-op. Hsg. Sbc. 
Chincholi, Bund Road 
Malad (West) 
Bombay-64 
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List of life members ISSAR ctd. 

71 475 

72 513 

73 205 

74 198 

Dr . Sayed Abdul Quayam 
Professor and Head, 
Departmen t of Obst. & Gynaec 
Madras Veterinary College 
Madras-7. 

Dr. Dharamveer Bishnoi 
A.P.O . I/c Mobile Unit III, 
U rmul-Laonkaransar 
Bikaner-Rajastan 

Dr. F.S. Kavani 
Associate Professor, 
College of Veterinary Science & A.H. 
Gujrath Agricultural University, 
Datiwada, Dist : Palanpur, Gujrath 

Dr. A.H. Chaudhary 
Department of Gynaecology, 
College of Veterinary Science 
Assam Agricultural University 
Kanapara, Gauhati-781 022 
Assam State 

OBITUARY 

Biodata of Dr. P. Bhattacharya 

l J 

It is with great measure of shock to learn the untimely passing away on 21st August, 
19-85 of La te Dr. P. Bhattacharya former Animal Husbandry Commissioner to the Govt." 
of India and member, . ational Commission on Agriculture. 

Dr. P. Bhattacharya was born on 15th November, 1910. He had his B.Sc. (Hons) 
and MSc degree in Zoology from the Calcutta University. He went to UK and obtained 
Ph.D. degree in Animal Genetics from Edinburgh University. 

Dr. P. Bha ttacharya was Head, Division of Animal Genetics, IVRI Izatnagar. Credit 
goes to him for the large scale field application of A.I. for breeding & development 
of dairy cattle and buffaloes. He was associated with many National and international 
professional organisations in varied capacities. He has gre~t contributions in the 
scientific books published in India, USA and UK. He was member and subsequently 
chairman of the Panel on Animal Breeding since 1954. He was President of the Indian 
Dairy Association from 1958-1972. He is the founder President of the Indian Association . 
for Animal Production and Indian Society of Animal Genetics and Breeding. 

In his passing away the country has lost a distinguished and illustrious scientist who \ 
will long be remembered in the cause of Animal breeding and de~elopment, Agricul­
tural research and education in India and abroad. 

T he members of ISSAR share the sorrow and pay their homage 
May his soul rest in Peace. 
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SESSION: I 

Infectious infertility and Repeat breeding 

1. A clinico biochemical studies on cervicovaginal mucus of 
repeat breeding cattle . 

R. GuPTA, R.K. PANDIT, R.A.S. CHAUHAN, M.L. PoRWAL 

Mhow Veterinary College 

The changes in the composition of the 
cervical mucus make the genital tract 
environment unfavourable for sperm 
survival, leading to infertility. I t has 
been suggested that some physical, 
physico-chemical and biochemical values 
for the cervical mucus of repeat breeding 
cows are changed tremendously (Pandey 
et. al., 1983, Enkhia, et. al., 1983). Sperm 
agglutinating factors are also found in 
the cervical mucus resulting in to the 
infer tility (Miyano et. al., 1982). 

In the present paper the physical 

characteristics (Color, consistancy and 
transparency), rheological properties 
(viscocity, flow elasticity, spinbarkei t, tack 
value and plasticity), physiochemical 
properties (pH & arborization) and 
biochemical constituents (Drymtter • water , 
calcium, phosphorus, chloride and total 
protein) of the cervical mucus of repeat 
breeding cows are studied. The invitro 
effect of the cervical mucus of repeat 
breeding cattle on the sperms i.e. viability, 
penetrability and agglutination are 
discussed. 

2. Oestrus cycle pattern in repeat breeding crossbred 
cattle (K x J & K x H) 

G.B. MEHTA, B.K. BHAVSAR, M,N; MANsuR1, J M. PATEL, S.B. KooAGALI 

Gujarath Veterniary College, Anand 388001 

Inter-oestrual lengths of 403 oestrus 
cycles in 38- Kankrej x J ersey (K x J ) 
and Kankrej Holstein (K X H) heifers 
and cows were studied for the effect of 
breed, season, age, lactational yield 
and parity. The normal range of oestrus 
cycle length (18-25 days) were observed 
in 52.23% and 49.19% of these animals 

respectively, the incidence of short oestrus 
cycles (>17 days) was 7.0 and 8.54% 
in K x J and K x H cattle . Long cycles 
(26 days) were observed in 40.77 and 
42.27% of K x J & KxY cattle respec­
tively. Occu1ence of repeat breeding 
cycles was more in K x H (61.04%) 
compared to K xJ (38.96%). Repeating 
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oestrus cycles were found to be more 
in cold months (38.95%) compared to 
other seasons. Repeating oestrus cycles 
were found to be more prevalent (62.04) 
% in cross bred cattle of 25-48 months 
age group in the present study. 69.81 % 
of K xJ cows having milk yield below 
3000 kg. K xH cows having total milk 

yield above 3000 kg. showed repea t 
oestrus cycles in 62.09% of cows. Among 
the cows 63.46% and 69.06% Of the 
1st lactation K xJ and K xH cows 
showed repeat breeding. Occurence of 
repeat oestrus cycles were more in K Xj 
(56.68%) and (88.62%) KxH cows 
compared to heifers. 

3. Studies on cervical mucus enzymes in normal and :Repeat 
breeding cross bred cows. 

V.K. SHARMA, S.S. TRIPATHI 

College of Veterinary Science A.H.G.A.U.S.K. Nagar, 385506 

The cervical mucus collected from 
normal and repeat breeding cross-bn:.d 
cows was subjected to determine the 
concentration of various enzymes and 
their interrelationship during oestrus. A 
wide individual variation was observed 
in LDH concentration in both groups 
of the animals. The mean values of LDH, 
IDH, AKP AND ACP in normal and 

repeat breeding cross-bred cows were 
91.29±12.88 & 82.13±1.85, 9.85±0.33 
& 9.34± 0.24, 21.17± 2.34 & 15.87±1.73, 
3,23± 0.54 & 3.56±0.40 (in/lit.) rt'spec­
tively. The variation in the average values 
was not significant. The AKP .and ACP 
contents were significantly positively 
correlated in the repeat breeding group 
of cows. 

4. Histopathological investigations of fallopian tubes in 
Repeat breeding cows. 

F.S. KAVANI, K.S. P RAJAPATI, S.B. KODAGALI 

College of Veterinary Science & A.H. Gujrath-385506 

The animals investigated in the present 
study included IO cows and 14 heifers, 
which were chronic repeat breeders. 
The both fallopian tubes were collected 
on P.M. examination for histo-patho­
logical study. Out of 24 cases fallopian 
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tubes of 11: animals were affected and 
showed various pathological lesions like 
inflammatory change~ presence of cysts, 
desquamation -d tubal epithelial lining 
and diffused thickening of epithelial 
lining. 



5. Incidence of Reproductive disorder in exotic and Indian cattle. 

J .C. D urrA, J . N . D As, C.K. RAJKONWAR 

College of Veterinary science, Khanapara-Guwahati, 781022 

The incidence of certain reproductive 
disorders in J ersey, Red-Dane and Red 
Sindhi cattle under prevailing climate 
(hot and humid climate) of Assam was 
studied. Out of 1124 observations, the 
overall incidence of abortion, early 

embryonic death, mummified foetus, 
dystocia, retained foetal membranes, 
cervico-vaginal prolapse, pyometra and 
post-partum metritis were found to be 
9.70; 0.45; 0.09; 0.45; 3.65; 0.09; 1.78 
and 1.60 per cent respectively. 

6. Some Observations on treatment of Repeat breeding 
problem in ~ows and Bu_ffaloes. 

D.R. PARGAONKAR 

College of Veterinary and Animal Science Parbhani-431402 

73 Cases (56 Cows and 17 buffaloes) 
of Repeat Breeding problem were 
presented to · Veterinary Polyclinic, 
College of Veterinary and Animal 
Sciencef, Marathwada Agril. .University, 
Parbhani. Cervical mucus swabs were 
subjected to Microbiological investiga­
tions and also for sensitivity tests. 

I t was observed that two trips of the 
animal during the same oestrus period 

(i.e. one for A.1./R.S. and another for 
intra-uterine therapy) can be avoided. 
Intra-utedne therapy is carried out 
immediately on getting the animal detec­
ted in heat and A.1./R .S. can be arranged 
after few hours following intra-uterine 
therapy. Observations on response to the 
different therapies tried are being com­
municated. 

\ 

7. Treatment with GnRH analogue (Buserelin) at mid luteal phase 
in Repeat breeding dairy cows improves the breeding efficiency. 

M.R. B HOSREKAR, A.J. !NAMDAR, B.M. JOSHI, Y.P. P HADNIS, B.R. MANGURKAR 

B.A.I.F., Uralikachan PUNE 

This study was conducted in 5 heras 
of dairy cows (Westqn lndia) on a total 
of 81 females. They were . randomized 
-and · divided in two ' groups treated 
(n=44) and controls (n=37) after strict 
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selection conditions namely .3 consecutive 
failure of AI at regula'.l' intervalS'. The 
two groups had similar intervals betwten 
calving and Ist. Al (73 days), same mean 
parity and similar and very regular .mean 
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duration of the 4 consecutive cycles (22 
days). After the 3rd A.I., one heat was 
observed on which no insemination took 
place . Then the treated cows received 
i. m. 20 ug of the GnRH analogue 
(Buserelin) and the control, a placebo 
(5 ml saline solution) on day 13 after the 
previous heat. The expected interval 
between injections and the following 
oestrus was 13 days or less. 

Du.ring this period, more cows in the 

treated than in the controls came in heat 
(33/44 vs 16/37 respectively, P<0.'01), 
the conception rates were 38% vs 12.5% 
(P<0.02) and the me2.n intervals between 
injections and conceptions were 28.6 
vs 43.3 days respectively for treated and 
control animals (P <0.05) . 

I t was concluded that this GnRH 
analogue treatment significantly contri­
buted to improve br eeding efficiency in 
Repeat Breeders. 

8 . Studies on Histopathology of uterus of metritis cases in 
slaughtered cows & co-relation with the Bacterial isolates. 

N .C. MAZUMDAR, A.N. CHAKRABARTY, B. K ANJILA L, A. C HATTERJEE 

H .M. B HATTACHARYAY 

Bidhan Chandra Krishi Vishwa Vidyalaya, Mohanpur 

Eight hundred thirty five cows were 
clinica lly exa mined for presence of 
metritis and 200 (23.95 % ) cows appeared 
to have thickening, flabbiness, atony of 
uterine wall with or without discharge 
of varying nature. 

Gross lesions of metritis were dete'cted 
in 25 (12.5%) of 200 cows after slaughter 
and such changes were catarrh2.l (40% ), 
fibrinous (36% ) and suppurative (24% ). 

Wet and ZN stained smears of metritis 
lesions did not revea l presence of T.Joetus 
and acid-alcohol fast organisms res­
pectively. Gram 'st2.ined smears showed 
presence Gram positive cocci, and Gram 
positive & negative baoilli. Cultural 
isolations yielded 52% Streptccocci; 40% 
and 16% coagulase positive and negative 
St2.phylococci respectively ; 24% diph­
theroids; 16% P. py ocyanea; 36% E . coli; 
40 % Proteus and 12% Anthracoides. 
More than one isolates were obtained 
from each lesion. 

H istopa tho logical examinations reyea­
led presence of acute cat:urhal (28%), 
acute fibrinous (12%) , acute suppurative 
(24%) and chronic (36%) inflammatory 
changes in 25 tissues having gross lesions 
of metritis. 

Inflammatory changes of uteri charac­
terized by ca tarrhal (40 %), fibrinous 
(36%) and suppurative (24% ) types are 
considered to be responsible for infer­
tility/sterility of cows under the study. 

Streptococci, Staphylococci (both 
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coagulase positive and negative), 
Coryne bacterium, Pseudomonas, E. coli, 
Proteus and Anthracoids are found to 
be present in uteri ha ving lesions of 
metritis. Multiple infection has been found 
to be a common feature. T. foetus and 
2.cid-a.lcohol fast organisms are not detec­
ted under the study. 

Acute catanhal ., (28%), fibrinous 
(12%) suppurative (24%) and chronic 
(36%) types of inflammatory changes are 
associated with the metritis detected 
under the study. 



9. Postpartum changes of uterus and ovaries 1n r elation to 
uterine microflora in cows. 

K.C. D EKA, K.C. NATH; C.K. RAJKONWAR 

College of Veterinary Science, Gauhati 781022 

A study conducted on a total of 30 
cows of which 20 were negative and 10 
positive for uterine microflora in the 
first two weeks of parturition revealed 
that the time of involution of the cervix 
and uterus was 22.60± 1.54 and 25.60± 
0.24 days respectively in microflora flee 
and 28.40± 1.83 and 29,.60± 1.22 days 
respectively in microflora positive cows. 
Rate of involution of the cervix and the 
uterus was rapid up to 16 day- postpartum 
in both the groups. In microflora free 
co·ws lochial discharge was free flowing 
up to 4 days and ceased from 28 days 
whereas in the microflora Positive group 
free-flowing discharge was not common 

but scanty discharge was observed even 
up to 40 days Postpartum. The blood 
tinged lochia beca me clear from 20 to 
24 days in both the groups. Watery 
lochial discharge became thicker in 
consistency from 12 days onwards. The 
time of regn.ssion of pregnancy corpus 
luteum, time of development of palpable 
follicle and the postpartum oestrus 
interval were 10.45± 1.77, 12.80± 0,79 
and 59.60 ± 9.46 days respectively in 
microflora free and 10.00± 0.95, 12.50 
± 1.44 and 53.00± 8.58 days respectively 
in microflora positive cows with no 
significant difference between gi cups. 

10. Treatment of uterine infections with 'Utrovet' in Repeat 
breeder cows and Buffaloes. 

I .M. SHAH, V.R. J ANI 

Directorate of A.H., Ahmedabad 

29 buffaloes and 16 cows ( total 45 
animals) were treated with Utrovet 
tablets or:1.lly for uterine infections. Ou t 
of 10 cases of endometritis, 7 anima ls 
(70%) were cured and conceived. The 
dose given was 20, 20 and 10 tablets 
from 1 to 3 days. Out of 25 animals 
having chronic metritis, 14 animals (56%) 
were cured and conceived. TJi,e dose 
given was 30, 30 20 and 20 tablets from 
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1 to 4 days. And out of 10 animals having 
purepera l metritis, 6 animals (60%) 
were cured and conceived. The dose 
given was 40.40 and 20 tablets from 
I to 3 days. T he treatment was repeated 
in necessary cases. Tne number of services 
required for conception whe from 1 to 3, 
1 to 4 and 1 to 4 in endometritis, 
chronic metritis and pureperal metritis 
respectively. 

t 



11. Comparative efficacy of drugs to reduce the occurrence of 
repeat breeding in rural dairy animals. 

G.C. JAIN 

National Dairy Research Institute, Karna!, H aryana, 132001 

To mmunise the incidence of repeat 
breeding in dairy animals, various drugs 
were administered in 329 repeat breeding 
dairy animals with pathological and 
nonpathological genital conditions. Out 
of this population, l05 repeat breeders 
with mild/sub clinical non specific patho­
logical conditions were tried with the 
intra uterine administration of liquid 
terramycin solution, Mastalone-U, 
Bcnzylc penicehin G Sodium and 0.5% 
lugols solution. The response to different 
treatments was measured as the effect 
on conception with in 42 cj.ays of admini­
stration (2 oest1 ous cycles). The response 
of 0.5% lugols iodine solution was observ­
ed most effective (67%) followed by 
liquid terramycin and Benzyle Pencillin 
G-Sodium solution (52-53%) and 
Mastalone- U (41 %). 

The other group of 224 animals having 
no history of genital infections, were 
administered progesterone, H CG and 
oxytocin intra-muscular along with 
insemination. The response on concep tion 
was found most effective with 125 mg 
progesterone (68%) followed by HCG 
(65% ) and oxytocin (64%) . The study 
suggested that the incidence of repeat 
breeding in dairy anim'lls can be lowered 
with the administration of lugols solution 
and crysta lline penicellin G Sodium 
solution in animals with mild genital 
infection whereas the indicence can be 
controlled with the administration of 
progesterone (125 mg) and H CG in 
animal having repeated for more than 
four times. Further trials are needed to 
substantiate these findings . 

1 2 . Spermatozoa! agglutination in semen and cervical 
mucus of repeat breeding cows. 

A.B. GADGE, V.L . DEOPURKAR, B.R. DESHPANDE, B.V. J ALNAPURKAR, P.M. PUNTAMBEKAR 

Six Repeat breeding cows of Gir x HF 
cross and Gir x J ersey cross with a history 
of minimum seven inseminations were 
selected for the study. All these 12 
animals had no palpable abnormality in 
genetalia and were free from genital 
inections. Six normal (cyc1ing) cows and 
6 Heifers maintained on the same farm 
were used as control. Blood serum and 
the cervical mucus of a ll the above cows 
were collected. Semen samples of the 
bulls from the respective crosses, which 
were commonly used on the farm for 
insemination were collected to carry out 
agglutination test with blood serum and 
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cervical mucus. 
T he agglutination titres in case of 

repeat breeders were found to be higher 
as compared to that of control. None 
of the twelve animals from control showed 
serum and cervical mucus agglutination 
titre of more that l :20. A .titre of I :40 
or more was observed in eight and seven 
out of 12 repeat breeders in serum and 
cervical mucus respectively. 

The maximum titr~ obtained in one 
of the repeat breeders was l : 1280 for 
serum whereas titre of the same animal 
for cervical mucus was found to be I :640. 



SESSION: Il 

Enhancing Reproductive Potential 

1. Enhancing reproductive potential of Farm animals . 

R.T. KULKARNI 

Executive Director, AFPRO, New Delhi, 110058 

Reproductive potential of Indigenous 
animlas is far from satisfactory, m 
organised Dairy Farm by proper breeding, 
Feeding and management considernble 
improvement has taken place during 
last 20 to 30 years. However in India 
present breedable cow population is 
estimated at 50 millions and of buffalo 
(above three years of age) at 25 million. 
A systematic effor ts are required by 
training man-power, by producing ,ind 
importing high quality semen for breed­
ing, better feeding and management. 

Action for food production (AFPRO) 
a Delhi based secular non-governmental 
voluntary organisation of Christian 
inspiration is co-ordinating, supporting 
and providing technical assistance in 
·cattle improvement programmes since 
1966. 

AFPRO was instrumental to obtain 
some 22,000 doses of Frozen Semen for 
BAIF- Bharatiya Agro Industries Founda­
tion, Urulikanchan in 1970 through 
WRSO, Newzealand and Christian Aid 
London. 

AFPRO has done a pioneering work 

in the field of cattk improvement by 
importing exotic bulls and heifers through 
vol-agencies mainly through the Austra­
lian Society "For Those Who Have Less", 
the American Society " Heifer Project 
Internatio2.1" and the British Society 
"Christian Aid: These cattle were 
mainly donated to Government of India. 
and St~te Government, Milita1y Fums 
and represent the basic stock on which a. 
major put of the earlier efforts of the 
state were based for upgrading the local 
cattle. From 1966 to 1978 total I 046 
cattles were imported thro, gh AFPRO. 

To increase the reproductive potcnti2.l 
of indigenous non-descript anim2.ls 
AFPRO is assisting g,·as:;-root voluntary 
organisations in importing A.I. equip­
ments, establishment of A. I. Centres, 
training of man-power and implementing 
? . d2i1y prog.-amme. 

Recently APFRO was instrumental in 
importing "top qu.a.lity Frozen Semen" 
from Milk Marketing Boa.rd, UK " for 
BAIF which is being used to breed seed 
stock to get good herd for further Nation<'-! 
development. 
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2. Fertility following Heterospermic inseminations in 
Surti Buffaloes 

V.R. JANI, B.G. VASHI, H.J. DERASRI, S.B. KODAGALI 

Panchmahal Dist. Co-op. Milk Producers, Godhra•38900 I and 
Veterinary College, Anand. 

In the field level fertility trials in Surti 
breed of buffa lo, the frozen semen from 
four different Surti bulls (Bl, B2, B3, & 
B4) was used. l O 14 buffaloes/heifers were 
inseminated at four different field A.I. 
Centres by lay insemin?.tors. 831 animds 
were followed for pregnancy di2.gnosis. 
The fertility rate achieved was 45.79% , 
40.33% , 43.55*% and 44.94% respec­
tively. The pooled semen (P) p:·epared 

out of mixing split ejaculates of all the 
four bulls under study, was utilized for 
fertility tria.ls a.t the same centres simul­
taneously-291 buff2.loes/heifers were 
inseminated, out of that 238 were follo­
wed for pregnancy diagnosis.- The 
fertility r2.te achieved was 49.58% , which 
showed significant difference in two bulls 
out of total four bulls studied for fertility. 

3. Effect of season of calving on various economic characters 
in Bhadavwair Buffaloes. 

S. K uMAR, H.B. D ,vrvEDI, M.P. KATIYAR, C. S1NGH 

C.S.A. University of Agriculture & Technology, Kanpur 208002 

The effect of season of calving on 
various economic traits were tested by 
analysis of variance and found that the 
variance ratio between season of calving 
and all economic traits were positiv<. 
and non significant except between 
season of calving and lactation length and 
service period which were significant. 
As regards the average lactation milk 
yield in respect of season, Vasant ritu 
calvers produced higher milk (775.21 kg) 
followed by Versha ritu, Hemant ritu, 
Sharad ritu and Greesham ritu calvers 
but the lactation length was longer in 
Vasant ritu ca.Ivers. In respect of other 
seasons. Only slight differences in mean 
value of gestation period were observed 
in all seasons which was statistica.lly non 
significant. 

Average value of intercalving period 
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in respect of season indicated that the 
Vasant ritu calvers had slightly longer 
time than Versha, H emant, Sharad and 
Greesham ritu calvers respectively and 
dry period was found to be longer in 
Hemant ritu calvers followed by Versha, 
Sharad, Vasant and Greesham ritu 
calvers. The average service period in 
respect of season of calving was found 
to be 155.8 days (in Varsha ritu); 77.5 
days (in Sharad ritu); 61.6 days (Hemant 
ritu) and 43.0 days (Greesham ritu) 
calvers respectively. The mean value of 
total fat and total solid yield in respect 
of season, indicated that the Vasant ritu 
ca.Ivers had high fat yield as well as 
cotal solid yield folJowed by Versha, 
Sharad, Hemant and Greesham ritu 
calvers respectively. 



4. Studies on some economic traits related to milk production 
in cows of different Genetic groups. 

R.P. GANGWAR, H.B. DWIVEDI, R.P. TIWARI, C. SINGH 

C.S.A. University of Agricultwe & Technology, Kanpur 208002 

The present research project was carried 
out to evaluate variability among different 
cross bred cows of different genetic com­
binations, developed Holstein Friesian, 
J ersey and Sahiwal for different economic 
trait~ related to milk productivity. The 
six different genetic groups cross bred 
female calves were taken according to 
their parental combination. 

Analysis of variance for all the genetic 
groups for different economic traits were 
worked out and the finding was that all 
the genetic groups had no significant 
differences among themselves except for 
the lactation milk yield. The average birth 
weight of female ca.Ives were found to be 
highest in 3/8 HF +3/8 S (23 .00+2.0l kg) 
than other genetic groups. Highest body 
weight at 1st service and 1st calving 
was found to be in ½HF +½S. The lowest 
age at I st service and age at 1st. calving 

was observed in ·}HF + ½S genetic group. 
Therefore, this genetic group was best 
economically than others. The shorte~t 
length of service period and dry period 
was in ½J ersey+3/8S and ½H F +½S 
genetic groups of animals respectively. 
The lactation milk yield was hig11est in 
case of ½HF + ½S genetic group in 1st. 
and Ilnd lactation and lowest in ½J + 1 /8 
HF + 3/8S genetic group. 

The value of coefficient of correlation 
for all the traits were found to be non 
significant except body weight at 1st. 
service, 1st. calving and length of gestation 
period. Milk productivity was genually 
associated and significantly correlated 
with body weight at 1st. service an d 1st 
calving and length of gestation period. 
Therefore, the superiority cf genetic 
group can be predicted mainly on the 
basis of these three traits. 

5. Effect of Re-Breeding on Reproductive 
Performance in Barhari goats 

S.B. TIWARI 

Central Institute for Research on Goats 
Makhdoom, P.O. Farah-281 !22, Mathura 

Effect of the re-breeding on estrus 
incidence and conception rate was 
studied in B-:irbari goats. Lactating goats 
were detected in heat during morning 
and evening hours with the help of 
teaser bucks after ·30 days post-partum. 
Irrespective of stage of heat nannies 
.vere given natural service twice in same 
estrus and breeding was continued for a 
period of 40 days. 

Estrus incidence wa5 93.1 %- Incidence 

of short estrous cycle was 20 per cent. 
Conception rate have been found to be 
89.34 per cent. Fertility on the basis 
of ,1annies bred and available was 79.22 
and 77 .21 per cent respectively. Insemina­
tion per conception was 1. 77. Twin 
and Triplet births were 57 and 5 per cent 
respectively Reproductiw: performance 
in lactation goat was similar to that of 
dry goats. 
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6. Immunological studies of bovine semen in relation to fertility 

D. HOTTAL, B.N. MoHANTY, D.N. MoHONSY and S.K. HARICHANDAN Rav 

Department of Gynaecology, Orissa Veterinary College, Bhubaneshwar 757003 

Semen from 4 bulls were taken to 
study the agglutination reaction with 
the cervica l mucus of repeat breeding and 
normal breeding animals. I t was observed 

· that the agglutination reaction with 
the cervical mucus against the washed 
sperm antigen in repeat breeding heifers 
and cows was 38.89% and 29.42% 
respectively, where as against whole 
semen antigen it was observed to be 
11.11 % and 11. 76% respec:tively, against 
semen antigen. 

The agglutination reaction was more 
intense in cervical mucus than the serum 
when treated with washed sperm antigen 
than whole semen antigen which was 
revealed by the higher titre value obtained 
in the present investigation. In the serum 
the antibody titres were lower than the 
cervical mucus. 

It was observed that out of 37 (71.15%) 
reactors 10 (27.03%) conceived, where 
as in 15 non reactors, 10 (66.67%) 
conceived. 

7. Studies on the effect of Environmental temperature 
humidity on age at first conception in exotic cattle. 

S.V. VADNERE AND S.N. LuKTUKE 

G.B. Pant University of A. & T. Pantnagar 263145 

Studies were conducted on 2697 obser­
vations of calving intervals to find out 
the effect of lactation number (sequence 
of calving) on the calving interval in 
exotic cow breeds of Holstein Friesian, 
Red Dane & J ersey and their various 
crosses with Sindhi in Northern and 
Southern regions of the country. 

The lactation number had a highly 
significant (P < 0.0 l) effect on the calving 
interval in Holstein Friesian crosses in 
Southern region. The calving interval 

decreased with increase in the lactation 
number from 2nd to 9th lacation except 
in the 8th lactation in which it increased. 
In Holstein Friesian crosses in northern 
region, a decrease in the calving interval 
was noted from 2nd to 4th lactation only. 
In Holstein Friesian, Red Dane, J ersey 
and their crosses the effect of lactation 
number was not significant on calving 
interval. .. 

The causes of the effect of lactation 
number on calving interval are discussed. 
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8. Influence of hod y weight and milk yield on the onset of 
post partum oestrus in Murrah she buffaloes 

SYED ABDUL QuAYAM, B. NEDUNCHERALATHAN, S .R. PATTABIRAMAN 

Madras Veterinary College, Madras 600007 

Effect · of body weight during 30 to 60 
days postpartum on the occurance of 
oestrus in 53 murrah she buffaloes was 
studied. 39 buffdoes :;howed increased 
body weight while 14 recorded no 
increase in body weight during the 
postpartum period extending from 30 to 
60 days. Of the buffa loes that showed 
increa.se in body weight 11, 9 and 3 
a nima ls and of those with no increase in 
the body weight 1, 3, and 4 animals 
came to heat at 60, 90 and 120 days 

postpartum respetively. Fifty one percent 
of the buffaloes with the increase in body 
weight came to oestrus before 90 days 
in con tr:- st to only 28 percent of the 
buffaloes that did not show increase in 
body weight. On the whole 58.9 percent 
came to oestrus by the end of 120 days 
when there was increase in body weight 
by 60 days. On the contrary on ly 57 
percent buffaloes that did not show 
increase in body weight ca.me to oestrus. 

9. Studies on the Effect of Sexual Health Control 1n 
Improving Fertility in cow. 

P .R. B1swAs, A.N. CHAKRABORTY & R. R oY CHOUDHRY 

Department of Animal Gynaecology & Obstetrics 
Bidhan Chandra Krishi Viswavidyalaya, 

Mohanpur, Nadia, West Bengal, P in: 71246 

The study was conducted on 50 non­
descript village cows aged between 4 
years and 6 years having the history of 
post-partum anaestrosity to observe the 
effect of three separate lines of treatment 
in reference to sexual health control on 
¢e improvement of their fertility. In the 
firs t line of treatment comprising deworrn­
ing, improved managerial practices, 
correction of ration and massage of 
genitalia including ovaries, 14 out of 50 
cows exhibited post-partum t'Strum and 
IO cows conceived. In the second line of 
treatment comprising parentera l admini­
stration of Vitamin 'A' in addition to the 
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first line of treat"ment, I 8 out of 36 cows 
which did not respond to the first line 
of treatment came to heat and l O ulti­
mately became pregnant. In the third 
line of treatmen t involving parenteral 
administr2.tion of synthetic estrogen in 
addition to the first line of treatment 
I 2 out of 18 cows which failed to respond 
to the second line of treatment m2.nifested 
heat and 6 cows became pregnant. The 
result of the present stu~y clearly indi­
cated that by advocating the sexual health 
progra mme, the fertility in cow can be 
improved to a considerable extent . 
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I o. Studies on Certain Factors Influencing Conception 
rate in cows 

jASWANT SINGH, B.K. SINGH 

L.D.O., Artificial Breeding Centre, JAMMU 

Low conception rate in cattle through 
artificial insemina tion has attracted the 
<'.ttention of research workers from time 
to time. Among mc> ny fa.ctors nervousness 
in fema les 2 t the time of artificial insemi­
nat ion causes liberation of epinephrine 
which 2.ffects sperm transport in the 
genita l tract. Subclinical infection present 
in the genital tract also in fema les causes 
early embryonic death thus reducing the 
conception ra te. The present experiment 
was conducted to control the disadvan­
tages ca.ised due to nervousness a.nd 
subclinieo.l infection that might be present 
at the time of insemination. 

In the present experiment, l03 cows 
and 45 heifers were treated with ampi­
cillin (25 mg,) 500 mg, intrauterine one 
hour before insemination in different 
grotLps; Oxytocin (301.4; 501.4; I/m 
five minutes before insemination in diffe­
rent groups; Clitoral mc>.ssa.gc (for 10 

seconds five minutes before insemina­
tion) ; Udder massage (for 2 mt five 
minutes befo;·e insemination.) 

Normal deviate test showed significant 
rise of conception rate in cows in groups 
of ampicillin (500 mg); Oxytocin (501.4) 
and Udder massage as to be 77.78,83.33% 
and 80 % respectively compareed to control 
percentage of 44.44 whereas all other 
treatments gave non-significant results 
except clitoral massage in combined 
category where C.R. was found to be 
80% compared to 44% of contr ol. 

Since ampicillin, oxytocin administra­
tion, clitoral massage and udder massage 
were highly effective in raising the 
conception rates, it can be inferred that 
loss of conception due to subclinical 
infection was of similar magnitude as the 
loss of conception due to ep inephrine 
release. 

11. Comparative study of conception rate with chilled semen 
versus frozen semen under intensive cattle development project 

Jalna in Maharastra 

M.J. D ESHMUKH 

District Deputy Director of Animal Husbandry, Jalna 

A project for compar<1.tive study of 
calculating the conception rate with 
chilled semen versus frozen semen under 
Intensive Cattle Development Project, 
J alna (M.S.) was undertaken since the 
I .C.D. Project J alna had switched on to 
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the Frozen Semen Technology from 
Chilled Semen with effect from 1982. 

A need was felt tt, take up this work 
and it is to mention that the conception 
rate with frozen semen was found better. 

In this study considering all the 
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conditions were same location, period, 
cows inseminated, inseminator etc. The 
difference was taken in account with 
semen quality due to different preserva­
tion methods. even breeds were not 
considered. 

The A.I. required per conception in 
frozen semen were also ca.lcuhted and 
it was found much better with frozen 
semen than chilled semen. 

The above studies also revealed that 
improved conception rate with frozen 
semen may be due to the advantage of 
"better preservation and non-deteriora­
tion of quality of semen during transport 
and storage. 

Further studies covered sex ratio i.e . 
male and female on calves born basis in 
chilled semen and frozen semen inserni­
na tion technology. 
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SESSION: ill 

Pathology of Parturition and Genital abnormalities 

1. Prevention of retained placenta in Dairy cattle . 

s. SALMAN, M. FATHALLA, H.C. PANT 

College of Veterinary Medicine, University of Baghdad, Iraq 

An experiment was designed to study 
the effect of Vit. A, Selenium Vit. E, 
and Prostaglandin F 2 a lpha on the 
prevention of retained placenta in dairy 
cattle. A number of Friesian cows wert 
allocated to three groups (G). G.I : 
consisted of 100 cows, 50 of them received 
2 million units of Vit. A each I/M a day 
before the expected date of parturition 
and the other 50 were served as control. 
G II : comprised of 48 cows, 24 cows 
were given a single I/M injection of 
Selevitan (Selenium, Vit. E) each, 21-28 
days before the expected date of parturi­
tion and the other 24 left as control. 
G III : consisted of 45 cows, of which 25 
cows were each treated with a single 
I/M injection of 15 mg of Luprostinol 
(PGF2 alpha) 2 hours after parturition 
and the other 20 were left as control. 

Placenta was considered normal if 
expelled within 12 hours after parturition, 
delayed if expelled after 12 hours and 

retained if required interference. 
T he incidence of normal was 28 % in 

the control, 68% in the treated, and that 
of delayed was 16% in the control and 
24% in the treated and of retained 58% 
in the control and 24% in the treated 
G. I. Cows. In the G II. cows the incidence 
of the normal was 41.7% in the control 
70.8% in the treated, the delayed was 
29.2% in the control and 0.0% in the 
treated and the retained was 29.2% in 
the control and 29.2% in the treated. 
While in G III. cows the normal was 
25% in the control and 96% in the 
treated, the delayed was 25% in the 
control and 0.0% in the treated and the 
retained was 50% in the control and 
4% in the treated. 

In conclusion, PGF 2 alpha was superior 
to Vit A in preventing retention of pla­
cent, while Selenium vit. E was ineffective. 
We advise injection of a dose of Prosta­
glandin after par turition to prevent ROP. 
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2. Studies on some factors associated with r etained Foeta l 
membranes and its effect on Fertility of cows. 

R.K. PANDIT, S. P. SHUKLA 

Mhow Veterinary College 

The overall incidence of retention of 
placenta in Gir cows and their crosses 
was 8.86% out of 1,117 calvings studied 
during 7 years . The incidence rose 
significantly from 5.07% in primiparous 
cows to 17. 77 % in pluripara. Season<>J 
differences wen, significant, being highest 
in Gir cows during spring and in ½ F ½ G 
and ½ J ½ G cows during summer. The 
number of subsequent A.I. for conception 

after retention of placenta were more:, by 
1.26 to 2.6 in different groups. Service 
period following retention of placenta 
increased by 25.6 to 78.9 days. Gestation 
length was less by 2.88 to 16.95 da.ys when 
there was retention of placcnta1. The 
cows which became infertile o;· sterile 
subseqcent to retention of placenta were: 
58% in Gir, 23.53% in } J 1 G ancl 
16% in ½ F .} G. 

3. Incidence and causes of abortion in Surti buffaloes 

P ATEL D.M. and KODAGALI S.B. 

Gujarnl Veterinary Uollege, Anand 388001 

. The overall incidence of abortion in 
Surti buffaloes was 2,21 %, 2 80% , 1 82% , 
and 1.12% during the years 1975-76, 
1976-77, 1977-78 and 1·978-79 respec­
tively. Season had significan t effect on 
the occurrence of abortion. During the 
year highest incidence of abortion cases 
wen: recorded during summer season 
(March to June) and lowest during winter 
season (November to February) . 

During the. study 32 paired sera sa mples 
(one on the day of a. bortion, second 
sample on 21st day of a bortion) \1 erc 
collected from a borted buffaloes c1. t 
different 5tage of abortion, O ut of 32 

pt>.ired sera sampk s 24 were positi-.c fo1· 
Infections Bovine rhi notrachitis (IBR) 
virus and four sera samples were potitiv<' 
for both IBR and Blue tongue virus. All 
the sera samples were n('gative for anti­
borlies aga inst Bruce Ila, Ch l.i mydia, and 
Leisteria mono~ytogrms o;·ganisms. Serological 
testing however revealed mor<' ihan one 
vini l entity in causing buffalo abortion. 
(Diagnostic centre, N.D.D.B. ) 

Out of 12 foetuses ex<ffllined two were 
positive for Aspet gillus and Muco1· 
species both, one for Pseudomonas spp, 
on cultural isolation. 



4. Post abortal sexual behaviour in Surti Buffaloes 

P ATEL D.M., KooAGALI S.B. 

Gujrat Veterinary College, Anand 388001 

In the present study it was observed 
that under the farm condition highest 
incidence of abo:ction was recorded a.t 
thre.: to five months stage of pregnancy 
where as under the field condition mostly 
ca.rly abortions (2 to 3 months) "·ere 
observed. 

In 32 c,1.ses of ahortions studied undc-~ 
the field condition , it was ob~crve-d th-:it 
buffaloes exhibited heat symptoms on the 
day of abortion in early gest<1.tion (2 to 3 
months stage) . Retention of foe-ta l 
membra nes did not occur in early a bor-

tions ( l to 3 months). In very ea, l }' 
ab:,,·ticn$ foetuses >i long ""ith int.2.ct foetal 
membranes were usually t xpelled. 
Retenl:ion of foetal membranes \\a'> 
alw-;iys observed when abc,rtion tcok 
place in later half of the pregnancy. 
Usually the foetus was expelled ¼ith 
ruptur~d foetal membram s. 

In 12 aborted foetuses, 7 (58.30%) 
were m'.1 le and 5(41.70) were f~male 
fot t.:.ses. Aborted female f?etuses werf> 
carri~c' longc.; than °1 hoc Led male foetuses 
(189 i vs 94 i days) . 

5. Incidence of certain types of oestrous and Pathological 
/ Termination of pregnancy in Bovines 

S. . L uKTUKE and L.N. P uRBEY 

Jndian Veterinary Research Institute l zatnagar U.P. 243122 

Data recorded in the experimental herd 
of the Indian Veterinary R esearch In­
stitute, lzatnagar during the year 1961-65 
on 274 oestruses in heifers, 1297 in cows 
and 334 in buffalo cows and 61 pregnan­
cies in heifers, 359 in cows and 90 in 
buffalo cows were analysed. It was 
observed that 90 .41 %, 81.41 % and 
90.70% of oestruses in heifers, cows and 
buffalo cows respectively \",(ere fit for 
insemination. This also included induced 
oestrouses shown by 3.65% heifers, 
7.78% cows and 10.77% buffalo cows 
respectively in the herd. The rema ining 
oestruses. included gestational oestrus 
3.23%, 6.23 % and 5.98%, oestrus with 
pathological genital mucus discharge 
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5.82%, 7.32% and 2.02% in the respec­
tive category of animals and early post­
partum oestrus, occurring within 35 days 
following parturition, 4.54% in cows 
and 1.50% in buffaloes. 

The observations revealed that 91.80%, 
84.95% and 83.35% of the pregnancies 
heifers, cows and buffaloe cows respec­
tively terminated normally while early 
embryona.l mortality was recorded in 
4.92%, 7.23% and 5.55% and abortion 
in 1.64%, 2.54% and. 4.44% in the 
respective group. Dystokia was ob~erve<;l 
in 1.95% cows and 4.44% buffaloes and 
stilbirths in 1.11 % ~ uffaloes . . Animals 
sold during gestion were 1 .64 % heifers, 
2.22% cows and I. l I% buffalo cows. 



6. Factors associated with Dystocia in cross bred cattle, 
A study on 112 cases. 

B ALRAJ SINGH, A.K. SINHA, K .P. SINGHA 

Ranchi Veterinary College, Bihar 

A total of 112 cases of dystocia (60 cows 
and 52 heifers) were attended during the 
last two and half years in and around 
Ranchi. In cows, maximum incidence 
(83.3%) was recorded during 2nd to 4th 
gestation and presentational and postural 
defects lead to more cases of dystocia 
(53.3%) as compared to primipara 
(30.0 %) . In primiparous animals the 
major problem causing dystocia was 
incomplete relaxation of birth canal 
{59.61 %) . Out of 112 cases, presenta-

tional and postural defects were detected 
in 59 cases, out of wh ich 83.0% were in 
anterior presentation. Deviation of head 
was the major postural defect in anterior 
presentation (47.4%) followed by flexion 
of fore limbs (33.3%). Male calves were 
found to be associated with dystocia more 
often (61.1 %) than female calves (38 .9%), 
Furthermore, the mortality rate of male 
calves during dystocia was considerably 
higher (48.5%) as compared to female 
calves (21.4%) . 

7. The Clinical Outcome of Different Regimes of 
Treatment of Uterine Torsion in Buffaloes 

A.S. NANDA, R.D. SHARMA and M.A. NowsHAHRt 

Department of Obstetrics and Gynaecology 
College of Veterinary Science 
Punjab Agricultural University 

Ludhiana-141004 INDIA 

Seventy seven pregnant buffaloes 
having uterine torsion were subjected 
either to rolling on their back or to 
cesarean section for detorsion and delivery 
of the fetus. The fresh and apparently 
h ealthy cases were rolled while the 
delayed and complicated cases and few 
cases where delivery failed following 
rolling, were operated for cesarean section. 
Uterus in 80 % of the rolled animals 

134 

could be successfully detorted. The 
animals having fully dilated cervix at 
detorsion had maximum survival rate 
(94.7%) . The survival rate was mini­
mum where cesarean followed unsuccessful 
rolling. Rolling of dam has been recom­
mended as the routine .. treatmen t of 
choice and cesarean section should be 
undertaken when absolutely necessary. 

:. 

.. 



8. Biochemical changes in serum constituents of 
Cervico-Vaginal prolapse in Cat tle 

K. NAG CHOUDHURY, B.N. MOHANTY and S.K. HARICHANDAN Rov 
Department of Gynaecology, Orissa Veterinary College, 

Bhubaneshwar 751003 

An investigation was carried out to 
envisage the changes in serum calcium, 
inorganic phosphorus, magnesium and 
total protein concentration in cows 
having Cervico-Vaginal prolapse. 

The serum calcium and magnesium 
levels (mg %) were 9.47±0.31 and 2.20± 
0.19 in non pregnant lactational; 9.20± 
0,26 and 2.35±0.14 in pregnant, and 
7.56±0.31 and 2.05±0.24 in postpartum 
cows. The level of inorganic phosphorus 
were found to be 5.86±0.37 mg.% in 
non pregnant lactational, 5.70±0.28 
mg.% in pregnant and 5.55±0.42 mg. % 
in post partum cows. The serum calcium 
and magnesium levels were significantly 
low (P<0.05) with an increase in the 
level of inorganic phosphorus in all groups 
of prolapsed cows in comparison to 

controls. The total protein (gm%) in 
prolpsed cows were 6.94±0.34 during 
non pregnancy lactational, 7 .69±0.37, 
during pregnancy and 7.29±0.33 during 
post partum period. Though there is 
elevated value of protein in cows other 
than non pregnant lactational, the diffe­
rence was not significant. 

The post treatment valuei; of all the 
prolapsed cows revealed a c;ignificant 
increase (P<0.05) in serum calcium level 
in all groups. The calcium phosphorus 
ratio and magnesium value showed an 
increase (P<0.05) in pregnant and PoSt 
partum group of cows following clinical 
recovery. The difference in the PoSt 
treatment values of inorganic ph osphorus 
and total protein was not stati5tically 
significant. 

9. Traumatic Lumhosacral and iliosacral suhluxation 
in Parturient Buffaloes. 

R.K. PATIL 
Dept. of Animal Reproduction, P.K.V., AKOLA 

Acute sub-luxation of lumbo-sacral 
and sacro-iliac joints without paraplagia 
is reported in three parturient Bhadwari 
buffa loes. Symptoms like sinking of 
lumbar region, sliding in of its posterior 
portion under the dislocated sacrum 
alongwith loose wrinkled skin at the area, 
which .appeared within an hour of 
parturitions during straineous transport 
by road, gave an appearance of reduced 
length of the trunk and peculiar arching 
of the back. Except dragging movement 
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of the hind quarters, locomotion remained 
unaffected. All animals startedl showing 
steady recovery with normal progressive 
increase in milk yield and appreciable 
recovery could be observed within three 
weeks in the two followed-up cases. 
Relaxation of pelvic suspension due to 
hormonal changes consequent to approa­
ching parturition, stress of transport and 
straining during parturition are possible 
attributing factors for this condition. 



1 o. An immunological approach to assess the early embryonic 
losses in dairy animals. 

S.K. GUPTA, R.L. DHOBLE 

S.K. Gupta, R.L. Dhoblc., I.V.R.T., IZATNAGAR 

The failure of animal to return to 
estrus, follo·wing natur'll 5ervicc/<1.rtificial 
insemination is usually regarded to 
indicate pregnancy. This is commonly 
confirmed by examination per rectum 
at 90 days after service. In the non­
pregnant case:., a possibility of euly 
embryonic loss is not e?.sily ruled out. 
Furthermore, no specific methods 2.ppear 
to be avail2.ble which can help direct 
assessment of loss due to early embryonic 
loss in dairy animals. 

The recognition of E2.rly Pregnancy 
Factor (EPF) in rats, micr, ewe, sow, 
:cow, mare and woman in recent years, 
has opened a possibility to directly 2.ssess 

losses due to early embryonic death. 
EPF is claimed to be detected by 72 
hours a.fter service in blood of the female. 
Tt is reguded to be secreted by ovary 
and fallopian tube and observed in blood 
of pregnant animal~ during first ha lf 
to two thirds of gestation period. The 
method for detection of EPF m<>y there­
fore help differentiation of animi.ls with 
zygote from those without it and thus 
<>.ssist in estim? tion of early embryonic 
loss. 

The vc>.rious requirements for the 
detection of EPF in dairy animc.Is and 
test method is discussed with its limita­
tions. 

I I. Genital abnormalities of Goat. 

N.C. SHAR...\,IA, S.K. GuPT.~ 

Indian Veterinary research Instirutc. lzaloagar 

959 genital organs from the abattoir 
were collected to observe the incidence of 
genital abnormalities in goats. The study 
revealed the abnormalities of o,-arie.;, 
oviduct, t1 terus and cervix as 7.71, 2.18. 
9.27 and I. 77 percent respecti\'ely. An 
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interesting finding was the occurrence 
of large cysticercus tenicollis cysts .a.round 
the cen·ix and on the body of the uterus, 
which is an unusual site• for this type of 
parasi6c cysts. 



12. Studies on 'White Heifer Disease' in west Bengal, 
A case report. 

M.C. MAZUMDAR, B.N. D EY 

Directorate of W. 8. ngal Vety-Services, Calcutta 

A cross, between J ersey and Indigen­
ous Heifer a four and a half years had one 
inch long vagin1.>.l opening with Short 
Vulv?., distended abdomen. 

During examination per rectum it was 
found th2.l it had barrel shaped right 
uterine horn, no palpable ov~ries. 

Per vaginal exa.mination it revealed 
presence of un-perfora ted thick fibrous 

hymen. 
Following usual Laparo-Hysterotomy 

revealed presence of Straw Colour Semi­
Solid pus in the forty two inches affected 
uterine horn and un-ruptured fibrous 
hymen in the vagina l cannel repectively 
clearing indicating as being " White 
Heifer Disease". 

13. Y ersinia Enterocolitica Associated with third 
Trimester Abortion in Buffaloes 

A.M. DAS, V.L. PARANJAPE, s. WINBLAD 

Bombay Veterinary College, Parel-Bombay 12 

Tersinia enterocolitica was isolated from a 
group of buffaloes aborted at the third 
trimester of gestational period. As per 
the investigations, the source of infection 
w2s probably the semen of the breeding 
buffalo bull. All aborted animal sera had 
high antibody litres against Tersinia 

enterocolitica antigen which cross-reacted 
significantly with Brucella abortus antigen. 
I t was possible to eliminate the infection 
by intra-uterine infusion of Gentamycin 
sulphate ( 160 mg/day) for three consequ­
tive days. 
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SESSION: IV 
Andrology and male-Sexual behaviour 

Study of semen quality Holstein Friesian bulls in controlled 
environment in Psychrometric Chamber. 

S.K. SAXENA, N.C. SHARMA 

I.V.R.l., lZATNAGAR 

The study was undertaken to see the 
effect of high temperature on the semen 
quality in Holstein Friesian bulls. Six 
adult Holstein F:iesian bulls, 4-6 years 
of age, which were in routine semen 
collection by artificial vagina were taken 
for this study. These bulls were kept in 
the psychrometric chamber for 10 days 
at the temperature of 18.5°C at a comfor­
table zone to observe the semen picture 
and then for 22 days at a higher tempera­
ture of 37.0°C and vapour pressure 10-12 
mm mercury. The semen was collected 
by artificial vagina and it was evaluated 

for various characters. The mean reaction 
time (seconds) , semen volume, motility, 
dead percentage, abnormal percentage 
and sperm concentration (millions per 
ml) at 18.5°C was 21.33±2.67, 4.61± 
0.19, 4.16±0,10, 10.77±0.46, 8.11±0,50 
and 1201.55±41.49 respectively. The 
corresponding values at 37 .0°C were 
56.61±9.48, 4.21 ± 0.21, 2.47 ± 0.1 I, 
17.55± 0.90, 15.88± 0.95 and 970±32.95 
respectively. The study revealed a dele­
terious effect on the semen quality a t 
37 .0°C which was statistically significant. 

Body weight and scrotal size in relation to Age and time of 
First ejaculation in pubertal Nili Ravi Buffalo bulls. 

NASIM AHMAD; MASOOD AHMAD, MUHAMMAD ARSLA N 

Dept. of Biological Sciences, Islamabad, Pakistan 
and semen production unit, Quadirabad 

In the present study we are reporting 
data on body growth, testicular size and 
the age at first ejaculation in l O buffalo 
bulls of the Nili-Ravi breed. The study 
was carried out from 18 months of age 
to the time when motile sperm appeared 
for the first time in the ejaculate. The 
body weight and scrotal circumference 
of each animal was recorded monthly. 
The bulls were exposed twice a week to a 
teaser animal alongwith other semen 
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donors, for serving into an artificia l 
vagina. Age at which the animals yielded 
semen was recorded. The mean body 
weight and scrotal circumference of the 
10 animals at the age of 18 months were 
235.10±32.60 kg and 17.12±1.31 cm, 
respectively. The mean ai e at first ejacu­
lation was 29.33± 1.65 m (range 28 to 
33 m) of age and the mean body weight 
and scrotal circumference recorded at 
the time of first ejaculation were 449.44 

... _,.. 



±34.50 kg and 24.04±1.29 cm, respec­
tively. Highly significant correlations 
were observed between age and body 
weight, body weight and scrotal circum­
ference and age and scrotal circumference. 
One of the bulls, however, did not 

ejaculate until even at the age of 37 m ." 
It is hoped that the preliminary data 
obtained, would be useful in constituting 
suitable criteria for predicting the 
reproductive performance of buffalo bulls 
at an early age. 

3. Influence of age body weight, body size on Scrotal 
Circumference, testis length, width, thickness of the Murrah 

Buffalo Males During the Post Natal Development. 

D. JoHN, and S,R. PATTABIRAMAN 

Department of Obstetrics and Gynaeeology, Madras Vety. 
College, Madras 7. 

The mean values of the above measure­
ments for different age groups at three 
months interval for 155 Murrah male 
buffaloes from birth to 36 months in 
Tamil Nadu were furnished. Their 
range'> from birth to 36 months were as 
follows: Scrotal circumference 8. 7 ±0 .18 
to 23± 1.06 cm; Testis length 3.3± 0.55 
to 9.0±0.44 cm; T estis width 2.7±0.88 
to 8.1±0.35 cm; Testis thickness 1.5± 
0.05 to 4.6± 0.76 cm; Body weight 44± 
2.52 to 323± 13.84 kg; Girth size 83± 
1.49 to l.67 ±2.56 cm. T he testicular 
measurements showed an uniform 
increase throughout the postnatal period. 

Body weight and body size were 
observed to be significantly correlated with 
scrotal circumference during 6 to 24 

months of age. Tests length, width and 
thickness were also significantly corre­
lated with bodyweight and body size at 
most of the postnatal periods. The girth 
size was more highly significantly and 
positively correlated with above para­
meters than body weight. Significant 
influence of age was seen around 6th to 
12th month only. So fast growth can be 
expected in those periods if animals are 
placed in high plane of nutrition and 
are well cared and managed. The testis 
growth was first linear. Then it was 
antero posterior closely followed by 
medio lateral growth. The increase in 
scrotal circumference was contributed 
by the increase in testicular width or 
thickness or both. 
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4. Protein polymorphism and isozym e pattern of buffalo 
(Bos bubalis) seminal plasma of various Fertility. 

K.C. CHAUDHARY, P.C. GANGWAR 

Punjab Agricultural University, Ludhiana. 141004 

Six adult healthy Murrah buffalo 
bul1s of known fertility maintained on 
normal ration at the University Dairy 
Farm were used. Semen was collected by 
using an artificial vagina. Seminal plasm?. 
was obtained by centrifuging the semen 
at 2300 g for 20 min. The seminal plasma 
thus obtained was subjected to polyaery­
lamide gel electropheresis at a constant 
current. The Protein fractions were 
visualized by staining the gels with I% 
dye and the rf values were c2Jculated 
with reference to maker dye. Excess of 
the stain was removed by difusion in 7% 
acetic acid. The enzymes, ,,i.lka line phos­
phatase, acid phosphatase, estrase and 

a mylase were visualized by incubating 
the gels with their respective substrates. 

7-12 protein components were observed. 
Protein components va.ried a mong the 
bulls. However, components ?.t No. 3, 5, 
7 and 9 were invariably p:·esent in 211 the 
cases. But the components ?.t o. 2 ?ncl 8 
were missing in the bull of low fertility. 
Alkaline phosphatase, Acid phosph?t,se, 
estra.se and anylase showed thfec, two, 
two 2.nd a single enzyme bznd, respec­
tively. The results indirnte the implica­
tion of components at No. 2 .:nd 8 in 
the determination of the fertility of the 
bull. Work on their isolation, purification 
and charac te-rization is wuranted. 

5. Immunological cross reactivity and species specificity of 
seminal plasma proteins of the Indian Buffalo and cattle. 

B.A. KULKARNI 

Bombay Veterinary College Parel- Bombay, 12 

l mmw10logical cross react1v1ty and 
species specificity of semina.l plasma 

,proteins of the Indian buffalo and cattle 
were investigated by using rabbit anti­
buffalo seminal plr..sma serum, rabbit 
anticattle seminal plasma serum (unab­
sorbed and absorbed) gel diffusion ,i nd 
immunoelectrophoretic 2.nalysis. Gel 
diffusion a nalysis of the buffao semina.l 
plasma using rabbit anticattle scmin,il 
plasma serum and cattle seminal plasm:>. 

using rabbit antibuffalo seminal pl,1,sma 
serum indic<1.ted antigenic simila rities 
between some semim>.l plasma proteins 
of thsese two species, while distinct anti­
genic differences were observed in their 
other seminal plasma proteins. I EA 
studies of the buffalo semina l plasma., 
using rabbit a nticattle .seminal plasma 
scrum has revealed tha t out of at least 
10 to 12 semina I plasma proteins of the 
buffalo two major and 3 to 4 minor 
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proteins migrating tow?.rds the anode 
and showing strong cross reactivi ty were 
antigenically si milar to cattle seminal 
plasma proteins and the remaining were 
an tigenically different ::> nd species sprcific 
for the buffa lo. IEA of cattle seminal 
plasm.-. using rabbit antibuffalo seminal 
plasma serum h?s reve?led that out of 
at least 7 to 10 semina l plasm2 protc-ins 
of cattle, one m?jor and 3 to 4 minor 
proteins migrating towards the .inode 

and showing strong cross reactivity were 
antigenically similar to the buffalo se minal 
plasma proteins and the remaining were 
antigenically different and species specific 
for cattle. It is suggested that the struc­
tur~ 1 differences in seminal plasma 
proteins of the buffalo and cattle are 
probably implicated in physiological 
differences in various reproductive pro­
cesses of these two species 

6. Immunological studies on seminal plasma proteins of the 
Indian Buffaloe and cattle . 

B.A. K ULKARNI 

Bombay Veterinary College, Parel-Bombay 12 

Seminal plasma Proteins of the Indian 
buffalo and cattle were immunologically 
investigated using rabbit antibuffalo 
seminal plasma serum, rabbit anticattle 
seminal plasma scrum {unabsorbed and 
absorbed) gel diffusion and immuno­
electrophoretic analysis. At least 9 to 
I 2 and 7 to 10 different Proteins were 
present in the seminal plasma of the 
buffalo and cattle rspec.-tively. Albumin 
and IgG were identified in both the 
species. At least 4 to 6 seminal plasma 
proteins of the buffa lo and cattle were 

antigenically similar to their blood serum 
Proteins. Using absorbed rabbit a nti­
buffalo seminal plasma serum and rabbit 
anticattle seminal plasma serum at least 
6 to 7 and 5 to 6 seminal plasma specific 
Proteins were observed in the buffalo 
.,nd cattle seminal plasma respectively. 
Antigenically these Proteins were diffe­
rent from the blood serum Proteins of 
these two species. The ongin and 
biological significance of seminal plasma 
Proteins arc discussed. 
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7. Certain Characteristic Features of Epididymal Spermatozoa 
of Black Bengal Buck 

J .K. B ANDOPADYAY, s. BHA'M'ACHARJEE, A. CHAKRABORTY, P. SENAPATI 

Dept. of Gynaecology & Obstetrics, Mohanpur (W.Bengal) 

Luminal content of three different 
regions of epididymis namely (a) caput, 
(b) corpus, (c) cauda and (d) vas defe­
rens was collected from 45 Black Bengal 
bucks by open method of castration. The 
parameters studied were (a) Livability 
of sperm, (b) Location of cytoplasmic 
dreplet in the sperm, (c) Smceptibility 
of sperm to cold shock, (d) Mensuration 
characters of sperm, ( e) Succinic dehydro­
genase activity of spe1 m, (f) Melanizing 
activities of midpiece of sperm and their 
interrelationship in the above three 
regions of epidydimis. 

Maximum number of live sper matozoa 
was found in cauda part of epidydimk 
The number of sper matozoa showing 

cytoplasmic droplets, resistance to cold 
shock and the lengths of midpiece of 
spermatozoa gradually decreased while 
both succinic dehydrogenase and melani­
zing activities increased progressively 
during the transit of spermatozoa from 
the caput to vas deferens i.e. during the 
maturation process of spermatozoa. 

I t might be concluded that the presence 
of cytoplasmic droplet, susceptibility to 
cold shock and the length and the area 
of midpiece of spermatozoa were found 
to be inversely related with percentage 
of live spermatozoa, succinic dehydro­
genase activities of spermatozoa during 
the process of maturation of spermatozoa 
of B1ack Bengal buck. 

8. Studies on the Effect of Glass Wool Column Filtration on the 
Quality of Semen in Bovines 

C. CHANDRAHASAN, S.R. P ATIABIRAMAN, V. VENKATASWAMI 

Madras Veterinary College, Vepery-Madras 600007 

Semen from normal healthy cross bred 
bulls and from bulls with andrological 
problems were subjected to glass wool 
column filtration. Based on initial sper­
matozoa} motility and viability they were 
catagorised as good or poor qm.lity 
semen. Disposable pasture pipettes of 
12 cm. length and with an inner diameter 
of 0. 75 cm. were loosely but evenly 
packed with 40-50 mg. of borosilicate 
glass wool fibres, to a length of 2 cm. 

· Semen was a llowed to filter through the 
glass wool column by gravity. 

Glass wool column filtration resulted 
in significant increase in spermatozoa! 
motility and decrease in spermatozoa! 
concentration and percentage of dead 
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and abnormal spermatozoa. Cold shock 
index and preservability at 5°C and 
freezability a t - l 96°C were increased 
significantly after filtration. All these 
beneficial effects of filtration were more 
marked with poor than with good quality 
semen. As the levels of dead and abnor­
mal sper matozoa increased in the semen 
sample their retention in the column 
also increased. Sperms with tail abnorma­
lities were retained more effectively than 
those with head abnormalities. Semen 
filtrate contained more live and morpho­
logically normal spermatt>zoa than the 
original semen sample emphasising the 
improvement in the quality of semen 
after glass wool column filtration. 



,J 

9. Sloughing cell Filtration: A Major Function of 
Caput Epididymis in Goats. 

A.C. MAJUMDAR 

Reproductive Physiology Lab. Division of Physiology & Climatology 
Indian Veterinary Research Institute Izatnagar-243122 (U.P.) 

Fifty eight pairs of testes and epididymis 
of 1-2 year old goat were collected on 
slaughter. Histology, histoenzymology, 
pH of testes and epididymis were done. 
Fluid from testes and different parts of 
epididymis were collected and Na and K 
ions and free amino acid concentration 
was measured. The total plasma; cell 
ratio was worked out of this fluid. 

I t was ncted that sloughing cells were 
present into the lumen of seminiferous 
tubules, retetestes and caput, however, 
these cells were not present in corpus 
and cauda. T he pH was found to be 
slightly alkaline at the testes which 
became very high at caput and slowly 
come~ to normal or slightly acidic at 
cauda. The alkaline phosphatase activity 

was very less in testes and very high at 
caput which decresed in corpus and 
cauda. The acidic phosphata-se activity 
is less in testes and caput but was 
maximum in corpus followed by caput. 

The Na and K ions concentration was 
maximum in caput followed by cauda 
and testes. The free amino acids concen­
trations was more than two fold in caput 
in comparison to cauda fluid. T he 
pla3ma: ce ll ratio was maximum in caput 
followed by testes and cauda. 

It was informed that the sloughing 
cells were being eliminated by the caput 
epididymis by dissolving these cells, thus 
filters the mature spermatozoa for further 
maturation in corpus and cauda. 

Io. Seminal fructose and reaction time in cross bred bulls. 

K.V. PATEL , A.J. D HAMI, V .M. MEHTA S.B. KoDAGALI 

Gujrath Veterinary College, Anand 388001 

A study on "Andrological investigation 
of nine cross-bred bulls" was undertaken 
during the period of one year ( cold, hot 
and wet seasons) at the Department of 
Veterinary Obstetrics and Gynaecology 
Gujarat Veterinary College, Anand. 
The study included clinical exa mination, 
evaluation of seminal characters, assay 
of semina l biochemical constituents and 
estimation of haematological parameters. 
In this study a total of 192 ejaculates 
were collected and reaction times were 
noted. Reaction time was considered as 
the time interval (in seconds) between 
the period bull was in proximity of the 
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teaser till donation of semen. Initial 
fructose con tent was assayed in neat 
semen samples according to Mam: (1948). 

The mean reaction time and fructose 
content in semen samples of nine cross­
bred bulls were compared for the stud). 
It was found that as the reaction time 
increased, there was reduction/decline 
in the level of initial fructose content in 
semen sa mples. This indicated the exis­
tence of a negative correlation between 
these two clnracters. Seminal fructose 
levels indirectly communicated the level:, 
of testosterone in the bulls undrr study. 



11. Harmonal Treatment of Lack of Libido in Murrah 
Buffalo Bulls 

B. NEDUNCHERALATl:IAN, ·n. KATHIRESAN, S.R. P ATTABIRAMAN, SYEO ABDUL QuAYAM 

Madras Veterinary College Madras 600007 

Lack of Libido in young Murrah buffaloes 
is commonly met as a feild problem in 
Tamilnadu. In the report four progeny 
tested Murrah buffalo bulls of 2½ years 
of age of an organised farm, suffering from 
lack of libido was treated with lutinising 

harmonc 4500 I U intramuscular every 
third dr.y for three times. All the treated 
bulls showed excellent libido ·within 10 
days of treatment The two untreated 
control animals resumed libido well 
after 120 days. 

12. The optimum time Frequency of sperm output for 
native Ram 

A.K. FAZLUL H AQ.OE B HUIYAN, M .A. H ASNATH 

Bangladesh Agricultural University, Bangladesh 

Semen was collected from two native 
breeding rams for six different frequencies 
to see the effect of ejaculation frequency 
on the semen characteristics for use in 
A.I. programmes. The ejaculation fre­
quencies varied from one to six times per 
week. The results thus obtained from the 
experiment has indicated no significant 
differences in semen volume (mJ .) motility 
(%), and live count (%) of spermatozoa 
at different ejaculation frequencies; but 
the trend showed that mean semen 

volume was highest at the ejaculation 
frequency of once in a week. Significant 
differences (P<0.05) in abnormality (%) 
and concentration (millions/ml) of sper­
matozoa a t different ejaculation fre­
quencies were observed. It may, therefore, 
be inferred from the experiment that 
2 to 3 times collection frequency can be 
followed in th<. schedule of semen collection 
from native ram without deteriorating 
the quality of semen. 
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13. Clinical Feminisation in a Bullock. 

S.B. KonAGALI 

Gujarat Veterinary College, Anand-388001 

A clinical feminisation condition wa., 
met in a bullock with enlarged teats and 
hypertrophy o• mammary tissue. On 
detz.iled examinations and the history 
of the animal, Sertoli Cell Tumours in 
retained testis with metastasising condi­
tion could be diagnosed. Endocrinologi-

cally, the tumours were active as oestro­
gens produced by sertoli cell tumours 
with retained testis resulted into the 
observed clinical feminisation condition . 
The work efficiency of the animal was not 
markedly affected but the unsightly 
appearance. 

14. Effect of Prostaglandin F2 Alpha on Libido 
Seminal Quantity and Quality of Buffalo Bulls 

A.V. NARASIMHA RAO, G.B. HARANATH, C. V1swEswARA RAo and 
J. RAMAMOHANA RAo 

Indo-Swiss Project 
Visakhapatnam 

A.P. India 530 04-0 

Four mature Murrah buffalo bulls on 
a regular semen collection schedule of 
2 x on each of 2 days per week were 
injected 30 mg prostaglandin F2 alpha 
THAM salt intramuscularly 30 minutes 
prior to each alternate first ejaculation 
for 6 weeks. Effects of PGF on time to 
initial false mount on the decoy, time 
to ejacul.1tion after two false mounts 
(reaction time), seminal volume, sp<"rm 
concentration, total sperm output, motility 
of fresh .and thawed semen and the semen 
dose5 obtained per collection were evalua-

ted. Treatmentcausedsignificant (P<0.01) 
reduccion in the time to first false mount 
and the reaction time for the first <"jacula­
tions but had no effect (P<0.05) on 
these for the second ejaculations. Values 
for other quantitathe and qualitative 
parameters did not differ (P<0.05) due 
to PGF treatment. It is concluded that 
PGF at the dosage and frequency of 
administration· used may be of some 
value in improving libido in low libido 
bulls but does not alter the reproductive 
capacity of buffalo b..ills. 
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SESSION: V 

Female Reproductive Performance 

I. Effect of Body condition at calving on subsequent 
fertility in buffaloes 

S.S. B HALARU, M.S. TIWANA, H ARINDER S INGH 

Dept. of Animal Science, P.A.U. Ludhiana, 141004 

The data on 180 normal calving buffa­
loes were used to study the effect of body­
condition at calving on postpartum 
reproduction performance. A technique 
for scoring body-condition of animals 
developed at East of Scotland, College 
of Agriculture (ESCA) was used, which 
is simple and easily learnt. The buffaloes 
were awarded an appropriate body­
condition score at calving on the Scale l 
(Very thin) to 5 (very fat) and later 
classified as Thin, (score upto 2), Medium 
(2½ to 3½) and Fat (4 and above). Maxi­
mum (91.7%) conception was observed 
in buffaloes with body-condition score 3½, 
which was considered as 'Target condition 
score' at calving. The overall conception 

rate was significantly (P<0.05) higher 
(88.3%) among buffaloes with medium 
body condition as compared to thin 
(65.8%) and fat (70.8%) buffaloes. The 
first postpartum estrus period of medium 
and fat buffaloes was significantly 
(P<0.01) lower (66.2 and 66.9 days) 
than the thin buffaloes (77. 7 days). 
The service period of buffaloes with 
medium body-condition at calving was 
also significantly (P<0.01 ) shorter (128.3 
days) than fat 144.1 days) 2.nd thin 
buffiloes (164.5 days). To get best post­
partum reproductive performance, the 
buffaloes should be managed and fed 
in such a way so that they are neither 
thin nor very fat at the time of calving. 

2. Studies on oestrus incidence in local cattle under 
rural management practices 

B.S. SADASHIV 

Asstt. Director of Animal Husbandary Nasik 

Record of 34572 inseminations in 
25929 local cows, belonging to cultivaters, 
maintained at 56 units under five 
RAICs of ! CDP J alna, for the period of 
1973-1981, was stuq.ied for knowing the 
incidence of oestrus in local cows under 
rural management. There were highly 
significant differences between months, 
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seasons and regions in respect of incidence 
of oe~trus. Breeding activity w~s highest 
during October and Winter Season The 
lowest incidence noted in April and May. 
The differences attributed to stress factors 
namely atmospheric temperature and low 
nutrition. 

:, 
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3. Some aspects of reproductive performance of 
Jersey cows in Assam 

B.K. BARAH, G.D. SINGH, H .C. PANT 

College of Veterinary Science, & A.H. Malhura (U.P.) 

Breeding data of 145 Jersey cows (from 
1974 to 1983) consisting of 413 calving 
intervals were collected. Calving interval, 
calving to first oestrus interval, interoes­
trus interval, calving to first service 
interval, interservice interval, calving to 
conception interval and gestation length 
were401.6± 4,19, 88.4± 1.99, 33.1± 2.05, 
88.9± 1.98, 33.9± 2.29, 123 .. 8± 4.19 and 
277.8±0.24 days respectively: The 
services per cow calving averaged 1.88± 

0.08. Days lost due to missed heat periods 
was 37.6±2.92 days. These results show 
a near satisfactory reproductive perfor­
mance of Jersey cows a t Barapeta Farm. 
However, further improvement in the 
breeding efficiency can be brought about 
by improving the efficiency of oestrus 
detection and inseminating cows on or 
after 50 days postpartum. These proce­
dures wo.ild achieve a 365 days calving 
interval. 

4. Incidence of Oestrous and Conception rate in 
Nondescript Rural Buffaloes. 

SATISH KUMAR 

Indian Veterinary Research Institute 
l zatnagar-243122 

Seasonality and breeding performance 
of buffaloes, the chief milk producer of 
our country, has been reported. Most 
of the availa ble informations are on farm 
buffaloes. An attempt was made to study 
the incidence of Oestrus and its relation 
to conception under various factors in 
the nondescript rural buffaloes. In about 
80% of the buffaloes the onset of heat 
occured during cooler hours of morning 
(31.30%) and evening, (48.78%). Maxi­
mum number of buffaloes (60.95%) and 
buffalo heifers (58.56%) were ob~erved 
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in heat from Novembe.r to February, 
while minimum number of animals came 
in heat from May to August. Maximum 
number of buffaloes (46 28%) and 
heifers (46.74%) were presented in mid 
heat for insemination . . Conception rate 
was maximum for the buffaloes (59.00%) 
and heifers (57.14%) inseminated during 
the late heat (15 to 20 hrs.). There was 
no difference in the conception rate of 
buffaloes and heifers inseminated m 
first or subsequent bee.ts. 



5. Sexual maturity in crossbred heifers (zebu x H.F.) 
in relation to age, body weight and uterine size. 

M. B ALKRlSH NAN, G.P. CHINNAIYA, P.G. NAIR 

Southern Regional Centre, N.D.R.I . Adugodi, Rnnglore 

The average age at maturity (first 
detectable oestrous) in the Zebu Holstein 
(75% inheritance) was 679 days at 217 
kg (n=32) body weight. T he average per 
day increase before maturity, between 
I & II and II & III oestrous cycles were 
228 gm, 529 gm and 338 gm respectively. 
There were significant differences in 
per day body weight gain between pre 
and postpubertal periods indicating the 
anabolic effects of the steroid hormones. 

Similarly there were positive correlations 
between age & body weight and uterine 
size & body weight. T he average interval 
between I & II, and II & III oesti ous 
cycles were 68 and 33 days respectively. 
The significant changes is the body weight 
between pre and postpubertal periods 
and the shor tening in the cycle days 
between the first and the subsequent 
oestrous cycles indicate a stabilization 
process in the entire reproductive systems. 

6. Studies on Gestational oestrus in Surti Buffaloes 

A.J. D HAMl , F.S. K AVANI, H.J. D ERASH RI, S.B. K ODAGALI 

Gujarat Veterinary College, ANAND 

Incidence, stage, signs, frequency and 
intensity, and the effect of parity on 
occurrence of gestational oestrus were 
studied in Surti buffaloes based on the 
data of 7043 oestruses and 821 pregnancies 
recorded among 3875 animals, brought 
at the Veterinary College AI Clinic, 
Anand. T here were 45 (0.64%) gesta­
tional oestruses among 42 (5.12%) pre­
gnant buffa loes with a mean gestation 
period of82.42±5.47 days. In ah 84.45% 
of the buffaloes showed gestational oe5trus 
upto 120 days from fertile service/AI and 
the rest (15.55%) of them showed within 
121 to 200 days. 

The predominent signs of gestational 
oestrus in comparision to cyclic oestrus 
were congestion of vaginal mucus 
membrane 64.44% vs 86.81 %, the 
difference being significant (P<0.05); 
frequent micturation 48.89% vs 83.68%, 
with holding of milk 40.00 % vs 75.93% 

and clean mucus discharge 24.44% vs 
83.66%, the differences being highly 
significan t (P<0.01) while bellowing w2s 
in 57.78% vs 68.76% and restlessness 
and excitement 46A7% vs 56.17%, the 
differences being non-significant (P <0.05). 
Mounting behaviour wa.s observed in 
only 3 (6.67%) pregnant buffaloes. 
Cer"ical mucus fern pattern during 
gestational oestrus was mostly atypica l 
to nil in type. Al l, except two, animals 
exhibited single gestational oestrus. 
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Incidence was highest (28.57%) in 
animals of 3rd lactation followed by 2nd 
(23.81 %), 1st :-.nd 4th (14.29% each). 
T he occurrence was found to be low in 
heifers (9.52%) and in animals 2.bove 5th 
12.ctation. Among buffaloes exhibiting 
gestational oestrus, pregnancy was 
44.80% in left horn and 55.20% in the 
right horn, the difference being non­
significant. 



.. 

7. Seasonal variations in postpartum ovarian activity and 
Fertility in Buffaloes. 

S.S. CAPITAN, O.P. TAKKAR 

Dept. of Animal Scie11ce, P.A.U. Ludhiana 141004 

Postpartum ovarian activity and 
fertility were evaluated using 12 Murrah 
buffaloes in each group of surnmer and 
winter calvers. 

Initiation of follicular developmnet wac; 
earlier among winter calvers (29.42 days) 
than the summer calvers (34.08 days). 
However, manifestation of first postpartum 
estrus was significantly (P<0.05) earlier 
in summer (37.82 days) than in winter 

(84.58 days). Buffaloes that calved in 
summer had shorter service period 
(115.00 days) but required more number 
of services per conception (2.40) com­
pared to those that calved in winter 
( 136.38 days and 1.63, respectively). 
The first service and overall conception 
rates were higher among winter calvers 
(36.36 2.nd 72.72%) than summer calvers 
{18.18 and 45.45%). 

8. Studies on estrus and estrus cycle in Red Dane, SRB and 
Jersey Cross Breeds. 

C.V. D INDORKAR and A.S. KAIKINI 

Department of Gynaecology & Obstetrics, Nagpur 
Veterinary College, Seminary Hills, NAGPUR 44-0 006 

8, 16 and 261 estrus cases were studied 
in Red-Dane, SRB AND J ersey cross 
bred heifers/cows respectively. 

Manifestation of estrus symptoms were 
more distinct in SRB Cross breds. There 
was no difficulty in detecting the estrus 
in a ll tht" Thrte types of cross bred studied. 
Animals manifesting intt"nse and inter­
mediate types of estrus were found more 
activt., alert, restless, prepared to get 
sniffed and mounted by other herdmates. 
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There was absence of these behavioural 
changes in some of the animals with 
weak type of estrus. 

The average length between the two 
observed estrus cycles was 32.67±18.50 
days (Range 21 to 54 days) in Red-Dane 
cross bred females; 43.40±20.31 days 
(R2.nge 22 to 64 days) in SRB females 
and 32.10±19.29 days (Range 18 to 120 
days) in J ersey cross bred females 
respectively. 



9. Haemoglobin polymorphism in relation to puberty & 
sexual maturity in Gir Heifers. 

D.P. VELHANKAR, C.R. SANE 

Veterinary Polyclinic, Goregaon BOMBAY 

Haemoglobin polymorphism studied by 
vertical paper electrophoresis showed tha t 
of the 64 heifers, 23 had type A, 24 had 
type AB and 1 7 bad type B. The gene 
frequency of Hb a and Hb b were 0.547 
and 0.453 respectively. 

The age at puberty was 857.00±87.58, 
835.78±72,84 and 899.23±102.27 days 
for Hb types A, AB and B respectively. 
This indicated superiority of heberozygotes 
over both homozygotes. 

The average age at sexual maturity 
was 905.15±108.76, 877.54+ 107.15 and 
954.76± 103.37 days for heifers with Hb 
types A, AB and B respectively. 

The highest coefficient of correlation 
between the age at puberty and sexua l 
maturity was observed in heifers with Hb 
type AB (r = +0.9657) . 

No other haemoglobin variant w~.s 
observed. The ratio of heterozygotes to 
the homozygotes was 1.5: 1. 

Io. Studies on the serum progesterone concentration of 
Gir cows during different phases of oestrous cycle. 

V.L. DEOPURKAR, B.R. DESHPANDE and MRS. A.M. MANTRI 

Bombay Veterinary College, Parcl, Bombay-12 

Blood serum of seven normal cycling 
cows of Gir breed maintained at Cattle 
Breeding Farm Kandivali, Bombay were 
collected on the day of oestrus and on 
every alternate day thereafter i.e. 2nd, 
4th & 6th day etc. till they expressed 
subsequent oestrus. Blood progesterone 
was estimated by RIA technique. 

Mean serum progesterone levels of 
these cows on the day of oestrus were 
found to be 0.28± 0.32 ng.ml The serum 
progesterone levels (ng/ml) on 2nd, 4th, 
6th, 8th, 10th, 12th, 14th, 18th and 20th 
day were found to be 0.31±0,033; 0.52 
±0.14; 1.76± 0.26; 3.29±0.20; 4.70± 
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0.19, 5.58±0.15;6.26±0.12; 6.24± 0.25; 
2.23±0.16 and 0.42±0.3 respectively. 
Serum progesterone levels of 3 cows which 
expressed subsequent heat on 22nd days 
was 0.30±0.3 ng/ml. I t was observed 
that the minimum progestrone level was 
on the day of oestrus with a steady and 
gradual increase in the progesterone 
levels upto day 12th. The serum proges­
terone levels were noticed to be on higher 
side from 12th to 16th day of oestrous 
cycle with a peak value on 14th day. 
There was sudden deplealiaon in the 
-serum progesterone levels from 18th day 
onwards. 

• 
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1 I. Protein bound iodine levels of normal cycling animals 
during different phases of oestrous cycle and during 

post-partum anoestrous period. 

H .S. BIRADE, V.L. DEOPURKAR, B.R. DESHPANDE and P,M. PuNTAMBEKAR 

Department of Animal Reproduction, 
Bombay Veterinary College 

Six normal cycling cows were randomly 
selected for the- study of PBI levels during 
different phasec; of oestrous cycle. PBI 
levels on the day cf oestrus, a.nd on 10th 
day of oestrous and 18th of oestrous cycle 
were 7.75±0,20 ug%, 6.65±0.27 and 
5.62±0.20 ug¾ respectively. There was 
highly significant difference between 
phases of oestrous cycle . PBI levels 

on the day of oestrous were foun d 
to be significantly higher (P<O.O l) than 
10th day and 18th of oestrous cycle. 

T he mean serum PBI levels in case of 
36 cows in post-partum anoestrous condi­
tion were found to be 3.16±1.15 ug%. 
PBI levels of normal cycling animals were 
significantly higher than that of anoestrous 
cows. 

12. Gross observations on the growth and development of gravid 
uterus during various stages of gestation in goat (Caprahircus L.) 

M. S. K.Aou & A. S. KAnum 

Punjabrao Krishi Vidyapeeth, AKOLA 

In all 330 gravid caprine genitalia 
in various stages of gestation, collected 
from abattoir were studied. 

The weight of the gravid uterus 
increased from 35.40 to 3574.75 gm, 
circumference from 4 .35 to 43.8 ems, length 
of gravid cornu from 18.37 to that of 
non-gravid cornu from 17.47 to 8.52 ems, 
55.35 ems in first to ninth stage of gesta­
tion respectively in single pregnancy. 
These values from second to seventh 
stage in twins were 117.38 to 3375.22 g. 
for weight 7.15 to 33.1 ems for circum­
ference and 20.05 to 77 .24 ems for length 
of gravid cornua. All the four par­
meters were significantly higher for the 
right gravid cornu in singles but not in 
twin pregnancy. 
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The weight of the gravid uterus 
increased almost 100 ~imes where as the 
circumference and length of gravid 
cornu increased to 10 and 4.5 times respec­
tively from first to the terminal stages of 
pregnancy. 

Daily growth-rate of gravid uterus 
increased from 2.82 to 7. 71 g upto fourth 
stage, rapidly thereafter from 22.21 in 
fourth to 46.21 g at the end of seventh' 
stage and reduced subsequently to 19.41 g. 
in ninth stage. The empty uterus increased 
from 1.001 g/day in second to 19.54 g/ 
day ninth stage in single pregnancy. 

The polynomial regression curves were 
drawn with the prediation equation for 
weignt the gravid uterus in early, mid and 
later pregnancy. 



13. Some observations on reproductive performance in sheep 

S.A. KoPPAR 

Gujarath Sheep aod wool development corporation Ltd. 

Observations on reproductive perfor­
mance of Large animals like cattle and 
buffaloes are recorded and published. 
But similar observations are meagre in 
small animals like sheep and goa.ts. 

The Department of Animal Husbandry 
in Gujarat State had imported 15 Russian 
Merino Ewes and 3 Rams from U.S.S.R. 
during 1965. The selective breeding 
under controlled farm conditions pro­
duced 93 progeny. By the year 1973-74 
the entire stock proved infertile and 
sterile and hence by the year 1976-77, 
the entire stock was extinct. 

The Russian Merino rams were also 
used for cross breeding with Patanwadi 
ewes, producing 2000 cross bred progeny. 

Gradual decrease in fertility in both rams 
and ewes were noticed. 

The Gujarat Sheep & Wool Develop­
ment Corporation imported 100 Russian 
Merino and 1250 ewes from U.S.S.R. 
during 1971 to 1973. During the period 
of 10 years from 1973-1983, 1663 progeny 
was born. By the year 1984, there are 
only 160 progeny left. Low fertility and 
high mortality were responsibl '.! for 
decrease in number. 

During this p eriod 19453 local ewes 
were inseminated. 

75 Australian and 29 Rambouilt trams 
were imported during 1981-83. 121 
Rambouilet ewes were imported from 
U S A. The re~ults of selective/cross 
breeding are discus. ed. 

14. Reproduction in sheep S. Effect of gestation length and dam's 
weight at lambing and service on preweaning body weight 

in exotic fine wool breeds. 

S.K. KAUSHISH, P.S. RAWAT and D.B. KALRA 

Central Sheep and wool Research Institute, Rajasthan 

Lambings of 249 Russian Merino and 
Rambouitlet sheep were studied under 
semi-arid conditions. Relationship be­
tween pre-weaning body weights of 
lambs and dams weights at different 
stagec; of reproductive cycle and gestation 
length were studied. Significant (P<0.05) 
differences were observed b~tween breeds 
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in dams weights at lambing, gestation 
length and preweaning body weights. 
Rambouillet ewes were lighter than 
Russian M erino ewes at lambing and·they 
carried single lambs for a longer period, 
whereas reverse was true in case of twin 
births. Preweaning weights were heavier 
in case of Russian Merinos. 

• 
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15. Comparative study of reproductive parameter at plains versus 
at an altitude-7500 feet. 

MAN MAL H ARSH 

Indian Veterinary rese<1rch Institute, lzatnagar 

The comparison of the reproductive 
para meter of the animals reared at 
Izatnagar and transferred to Mukteshvar 
at an ?.ltitude of 7,500' showed the inter­
calving period of mean 414.27 days with 
range 310 to 875 increased to 58 .. 81 days 
with range from 294 to 1490, the gestation 
period 288 with range from 218 to 378 
decreased t'> 281 with range from 246 to 
383, posf' partum breeding interval of 
mean 97 with range from 22 to 440 

increased to 193 with range from 21 to 
1217 days, the post service anoestrous of 
mea n 69.23 day ·with range from 38 to 
197 increased to l 22A6 with range 30 to 
353, the oes.rous cycle length mean 
21.02 with range 14 to 26 decreased to 
20.42 with range from 8 to 26 and the 
service per conception was 1.58 with 
range I to 9 increased to 1.85 with range 
1 to 13 respectively. 

16. Impact of cross breeding of Gir Cattle with Exotic Holstein 
Friesian and Jersey on productive and reproductive performances 
of cross breds at the Cattle Breeding Farm at Kandivli and 

Betegaon. 

SANE C.R . CHANDRATRE A.P. VEL HANKAR D .P. 
Institute for Research & Development of Dairy Cattle, 

Bombay Gow Rakshak Mandali, Bombay 

undertaking cross breeding programme The years assessment has been done on 
productive and reproductive performances 
of Gir; Gir X HF and Gir x J ersey at the 
Cattle Breeding Farms, Kandivli and 
Betegaon to study the various parameters 
such as 1) Age at puberty 2) Age. at 1st. 
fertile heat 3) Age at first calving 4) Service 
period 5) Gestation period 6) Inter 
caving period 7) Lactational yield 

of Gir x HF and Gir x J ersey. 

8) Lact<ltional length 9) Wet average. 

The resul ts are as under: 

The above studies indicate that cross 
breds Gir X HF and Gir xJersey have 
proved their superiority on various para­
meters as compared to Gir, specially in 
respect of early maturity and lactational 
yields. T he data show good promise m 

1.53 

GIR 

Pubertal age (days) 1060 
Service period (days) 226 
First Fertile heat (,,) 1125 
Gestation period (days) 279 
Intercalving period (,,) 487 
Ladtational yield (kg) 1st. 1364 

,, " 2nd. 1529 

" " " 3rd. 1442 
LactatioilJll length (days) 1st. 342 

,, ,, 2nd. 313 
,, ,, ,, 3rd. 293 

Wet average (kg) ltt. 4.16 

" 2nd. 4.77 

" 3rd. 4.79 
Toti\l average (kg) 1st. 2.95 

,, 2nd. 3.53 

" 
3rd. 3.32 

Gir x HF Gir xJ. 

545 468 
154 102 
610 536 
272 274 
411 392 

2026 1722 
2244 1909 
2690 2024 
338 315 
299 289 
300 289 
5.93 6.09 
7.54 6.69 
8.54 7.52 
4.96 4.83 
6.17 5.26 
6.85 5.32 
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17. Ovarian activity and uterine involution during postpartum 
period in Murrah buffaloes 

T.G. D EVANATHAN and SYED ABDUL QuAYAM 

Obstetrics and Gynecology Department 
Madras Veterinary College 

Thirty five pluriparous and ninteen 
primiparous Murrah she buffaloes located 
in the Central Breeding Farm, Alamadhi, 
Tamil Nadu were utilized for the study. 
The ovaries of postpartum buffaloes from 
5 to 50 days were examined per rectum and 
according to the most striking palpable 
changes the ovarian condition was classi­
fied as a) hard, flat and rough, b) soft 
smooth and globular and c) glob ular 
with palpable corpus luteum. 

Ovaries were hard and flat with rough 
surface in all pluriparous buffaloes upto 
15 days postpartum. By 22 days post­
partum 22.85 percent of buffaloes had 
soft, smooth and globular ovaries. 
In primiparous animals even at 15 days 
potpartum 5.26 per cent of buffaloes 
showed smooth globular ovaries. P~lpable 
corpora lutea were first detected by day 
22 in 5.26 per cent primiparous and by 29 
days in 14-29 percent of pluriparous 
animals. By day 43 none of the buffaloes 
had hard, flat and rough ovaries. They 
were either soft, smooth and globular or 
globular with palpablt' corpus luteum. 
At 50 days postpartum 80 percent of 
pluriparous animals showed palpable 
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corpus luteum in contrast to 68.43 per 
cent of primiparous animo.ls. T he ovaries 
resume cyclical activity much earlier 
than the external manifestation of oestrus. 
There seem to be no similar work reported 
so far comparing the pi-imi and pluri 
animals. So, in the absence of relevant 
repor ts, this difference could be explained 
as the effect of parity age and milk yield. 
Feed was unlikely to be the factor as all 
animals were fed with the same ratio. 

The diameter of gravid and non gravid 
horns and cervix of the involuting uterus 
was measured by rectal palpation during 
the postpar tum period extending from 
5 to 50 days. The size of the gravid 
horn was 16.13 cm at 5 days but reduced 
to 5.43 c. m. by 15 days registering nearly 
70 per cent of involution. Similarly the 

· non-gravid horn size was reduced from 
6.44 cm to 4.13 cm indicating nearly 37 
per cent involution. Primiparous buffaloes 
also showed similar trend of involution 
changes. Subsequent to 15 days there 
was only gradual decrease and the uterus 
attained non gravid size by 36 days. The 
involution of the cervix was gradual and 
uniform from 5 to 36 days. 



-
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18. Effect of uterine horn on certain Reproductive Traits in 
Sarati Buffalo. 

LALITA V. DESHPANDE, A.K. SHRIVASTAVA, M. DEVARAJ K. J ANAKIRAMAN 

Reproductive Biology Research Unit, Gujarat 
Agricultural University, Anand Campus, Anand 

The data on a total of 95 pregnancies 
in Surati buffalo was studied with a 
view to know the effect of uterine horn 
on the gei-tation length, birth weight of 
calf, uterine involution, service period 
and intercalving period. In 55.5% cases 
the pregnancies were carried in the left 
horn indicating that probably left ovary 
was more functional. The gestation length 
was not influenced by the gravid horn. 
The birth weight of calf was non signi­
ficantly higher in the calves carried in 
left horn. Uterine involution was faster 
in left gravid horn (24.19±0,91 days), 
than the right gravid horn (27.00±0,93 
days). The shifting of the cornua in two 

subsequent pregnancies occured in 61.3% 
cases whereas in 38. 7% cases two sub­
sequent pregnancies occurred in the same 
horn. When the side of pregnancy shifted 
th<' calving to conception interval was 
103.23±9.10 days, and in cases of non 
shifting it was 99.93±13.20 days. When 
the two subsequent pregnancies occurred 
in left horn only, then it was found to be 
still lower. Alike service period the inter­
calving period was also found to be lower 
in c::tses of nonshifting (419.0±16.63 
days) than in cases of shifting of the 
pregnancy into contralateral horn 
(425.85±10.90 days). 

I 9. System for buffalo calf rearing to reduce mortality rate 
and achieve early maturity. 

K. jANAKIRAMAN 

Reproductive Biology Re$Carch Unit, Faculty of Veterinary 
Science and Animal Husbandry, Gujarat Agricultural University, 

Anand-388 llO 

A system of management for callf 
rearing was applied with 93 calves 
weaned at birth. Apart from normal 
managemental practices of new born, a 
specific feeding schedule was followed. 
Average weight gain per day was 440 
gm. from birth to maturity leading to an 
average of 240 kg. around 450 days of 
age. Female calves established regular 
cyclicity by 14-15 months and male 
could give fertile service at the age of 
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16-17 months. Histology of the testis 
revealed sperm production by 13-15 
months. This was corroborated by 
biochemical studies of testis. Blood serum 
analysis revealed that higher and sustained 
Gamma globulin levels were observed 
for calves, fed colostrum within 15 
minutes. This system could help to reduce 
calf mortality to 5 to 7% and better 
growth for early maturity in both the 
sexes. 



20. Biometrics of genital organs in Bannur ewes and surti does 

S.R. CHINCHKAR, D.P. VELHANKAR, B.R D ESHPANDE, V.L. D EOPURKAR 

Department of Animal Reproduction, Bombay Vecerinary College, 
Patel, Bomba~O 012 

10 Bannur ewes and 5 Surti does of 
similar, age were selected for this study. 
The average body weights of ewes and 
does being 18.52 and 17 .3 kg respectively. 
The measurements of the various com­
panents of the genital tract were under­
taken immediately after slaugther. These 
indicated vulva, vagina, cervix, corpus 
..iteri, uterin<> comua, fallopian tubes 
and ovaries. 

The study revealed that the normal 
genitalia of both species resemble that 
of bovines. The colour of genitalia in 
ewes varied from pink to pale white 
whereas that of does varied from pale 
white to white. A distinct cul-de-sac was 
present on the dorsal aspect in fornix. 
The cervix was distinctly palpable and 
consisted of two lip like structures. The 
average weight of genitalia including 
ovaries was 45.7±9.226 g in ewes and 
79.0±4,46 g in does. 80% of animals 
revealed 4 cervical folds in ewec; and 
20% had 5 cervical folds ; wherea.s all 
the Surti does showed presence of 4 
cervical folds. 4 rows of caruncles were 

· present in both the cornua in both the 
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species. The number of caruncles in 
right and left and in both the cornua 
together was 43.8±3,l 16 and45.8±1.913 
and 89.6±3,113 respectively in ewes. 
The corresponding figures in does were 
54.6±3.7 and 61.6±2.1 35 and 111.2 
respectively. Only one organ in ewes 
revealed the presence of a vertical band 
star ting from the roof to the floor of 
vagina. No such abnormality was observed 
in does. 

The comparison between the com­
ponent parts between the species revealed 
that weight and length of genitalia was 
significantly higher in does than those 
in ewes. The number of raruncles was 
highly significant in doe-;. The length, 
width and the weight of the right ovary 
was highly significant in does. The 
vagina in does shows significant increase 
in size suggesting further studies if easier 
deliveries and smoother intra vagina l 
corrections are passible in caprine 
dystocia. Similarly the increase in width 
of uterine cornua suggests the possibility 
of better prenatal development of does. 



... 

21. Some observations on gravid genitalia of bannur ewes and 
surti does 

s.R. CJ-IrncHKAR, D.P. VELHANKAR, B .R. D EsHPANDE, v.L. DEoPuRKAR 

Department of Animal Reproduction, Bombay• Veterinary College, 
Parel, Bombay-400 012 

Observations on gravid genitalia of 18 
Bannur ewes and 7 Sw·ti does were 
recorded in respect of circumference of 
uterine cornua, weight of ovaries on 
gravid and non gravid side, placentomes 
in gravid and non gravid horn and total 
number of placentomes in both horns 
together. Maximum size of placentomes 

were recorded at different stages of 
gestation. The average volume of 
amniotic and allantoic fluids, colour and 
consistency were recorded during 1st, 
2nd, 3rd and 4th month of gestation in 
both species. Biometrical studies of these 
parameters are discussed. 

22. Effect of gestation length and dam's weight at lambing 
and service on preweaning body weight in exotic fine wool breeds. 

S.K. KAusHISH, P.S. R AWAT, D.B. KALARA 

Central Sheep & Wool Research Institute Avikanagar (Via: J aipur) Rajasthan . 
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SESSION: VI 

Hormonal levels and Biochemical profile 

1. Changes in the levels of blood glucose and free fa t ty acids 
in r elation to post partum estrus in Buffaloes. 

S.S, CAPITAN, O.P. TAKKAR 

Dept. of Animal Science, P.A.U. Luclhiana-141 004 

A study using 24 Murrah buffaloes w"is 
conducted to determine the changes in 
the levels of blood glucose and free fatty 
acids (FFA) in relation to postpartum 
estrus. The mean values of glucose and 
FF A in buffaloes that exhibited postpar­
tum estrus earlier than 45 days (Group I) 
between 45 to 90 days (Group II) and 
after 90 days (Group Ill) were 58.96± 
1.37, 55.43±2.15 and 51.90±0.95; and 

39.44±1.57, 31.11±1.32 and 29.27±1.18 
mg %, respectively. The group means 
differed significantly (P<0 0 1) from each 
other in both parameters . In all the 
groups glucose increased significantly 
(P<0.01) from the day of calving onwards 
with different peak periods, while FF A 
decreased significantly (P<0.01) and 
almost linearly from the day of calving 
up to day 95 postpartum. 

2. Post partum changes in sex st eroids and gonadotrophins profile 
in relation to ovarian cyclicity in Murrah Buffaloes. 

I.S. LOHAN, M.N. RAZDAN, M.L. KAKER 

H ariyana Agricultural University, Htissar 125004 

An investigation was conducted on 
nine Murrah buffaloes to quantify plasma 
sex steroids and gonadotrophins during 
postpartum period till resumption of 
ovarian activity. After calving, plasma 
progesterone levels showed decline and 
rem<tined low (0.02 to 0.53 ng/ml) till 
day 39 postpartum in most of the buffaloes. 
Elevated progesterone levels for short 
durations (4 to 5 days) occurred in 
buffaloes which showed resumption of 
ovarian activity. At estrus, progesterone 
levels were observed to be low in all the 
buffaloes. Plasma estradiol-l 7B levels 
decreased markedly after parturition and 
fluctuated widely during the early post­
partum periods (below 3.12 to 7.70 
pg/ml). Estradiol-l 7B levels were elevated 
at estrus. Plasma LH levels we~e low 
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and varied with narrow fluctuations up 
to day 15 postpar tum. Thereafter, its 
level showed slight increasing trend in 
most of the animals and elevated levels 
(3.98 to 20.67 ng/ml) were observed on 
the day of estru'>. Plasma FSH levels 
were aiso low ·with narrow fluctuations 
till day 5 to day 9 postpar tum. Thereafter, 
FSH levels showed slight increase. Eleva­
ted FSH levels were concomitant with 
increased LH levels at estrus. 

It may be concluded from this study 
that in buffaloes postpartum ovarian 
activity was resumed later than cattle. 
Buffaloes showed irregular short proges­
terone cycles, anovulatory estrus and 
silent estrus before resumption of regular 
estrus cyclicity. 

• 
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3. Prepartum and immediate post partum plasma progesteron, 
17B-estradiol, LH & FSH profile of Murrah Buffaloes 

(Buhalus huhalis) 

I.S. LOHAN, M.L. KAKERl M.N. RAZDAN 

Hariyana Agricultural University H issar 125004 

Blood sample collected daily from five 
Murrah buffaloes (four pluriparous, one 
primiparious) over a varying period of 
time during prepartum stage and upto 
two days after parturition were analysed 
for progesterone, estradiol-1 7B, LH and 
FSH concentration using radioimmu­
noassay technique. Plasma progesterone 
level v2.ried from 0.50 to 3. 75 ng/ml 
from day 79 to day 21 prepartum. 
Thereafter, the levels ranged between 
0.62 and l.67 ng/ml until day3prepar tum. 
By 72 to 24 h before parturition the 
progestrone level fell considerably (0.10-
0.36 ng/ml) and continued to be low 

after parturition. Estradiol-l 7B level 
varied between 8.00 and 32.00 pg/ml 
upto day 21 prepartum. The level then 
increased to the maximum (60 to 120 
pg/ml) on the day of parturition, there­
after there was a steep and significant 
fall in the plasma estradiol level. LH and 
FSH levels were low and fluctuated 
within a narrow range from day 79 
prepartum till two days after parturition. 
The results reveal that very high level 
of estradiol associated with very low level 
of progesterone appears to play a signi­
ficant role in the process of parturition 
in buffaloes. 

4. Oestrous cycle control by means of prostaglandins and the 
levels of plasma and milk progesterone in dairy cattle. 

N. BAISHYA and G.S. PoPE 

National Institute for Research 
in Dairying, Shinfied, Reading RG1 9AT , England 

The use of prostaglandin F2 ex: or its 
analogue clopro<;tenol in the manage­
ment of reproduction of dairy cattle 
has proved far more easier to obtain better 
fartility in heifers compared with cows. 
PGF2 or its analogue cloprostenol when 
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administared into cattle with a palpable 
corpus luteum is capable of inducing 
pre-mature regression (luteolysis) followed 
by oestrus and ovulation. 

In a series of experiments with Friesian 
heifers it was .:>bserved that more than 



90% of heifers show oestrus within 96 h 
after the second of two injection; of 
cloprostenol given 11 d apart and 70% 
become pregnant to A.I. 72 h and 
96 h after the second injection. 
The patterns of change in levels of 
progesterone in the plasma of these 
heifers resembles very closely that found 
at the time of natural regression of the 
corpus luteum and subsequent oestrus 
and ovulation. On the other hand, 
control of the timing of oestrus by means 
of two injections of cloprostenol given 
11 d apart to Friesian cows has resulted 
in 40-70% showing oestrus 48-96 h after 

the second injection. A.I. 72 h and 96 h 
:\fter this resulted in pregnancy rates of 
about 35%. Many of the cows that did 
not so respond had milk progesterone 
concentrations markedly different from 
those characteristic of normal period of 
oestrus, ovulation and corpus luteum 
formation. The drug is equally effective 
in causing rapid luteolysis in heifers and 
cows and the failure of many cows then 
to show oestrus and ovulate within 3-4 
days of luteolysis indicates some degree 
of deficiency of ovarian function at this 
time after calving. 

5. Plasma FSH and LH concentrations after Cloprostenol 
Injection at pro-oestrus and Oestrus in the dairy Cow. 

R.V. MIRJI and K. NARAYANA 

Govt. Veterinary Hospital, Banglore--560 052 

Two how-s after the cloprostenol 
injection, there was an immediate in­
crease in plasma L.H. concentration in 
1 of 5 cows (cow x430) and an increase 
in plasma FSH concentration in 1 of 5 
cows (cow P- 126) at 4 h. The FSH 
concentration varied to a greater extent 
from one cow to another. 

Four of 5 cows showed a pre-ovulatory 
F.S.H. surge and in 3 cows, the L.H. 
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surge. The time of occurrence of these 
peaks varied between cows. The mean 
time lag between the gonadotrophin 
surges and the Cloprostenol injection 
was as follows: 

FSH 35.5±10.9 h and LH. 36.67± 
13.9 h. 

The peak concentration of FSH was 
6.09±1.94 ng/ml and LH 23.67±11.23 
ng/rnl. 



• 6. Oestrus Behaviour and Annual ~attern of Peripheral 
Progesterone in Crossbred Cows at Two Levels of Nutrition 

S.C. J uNEJA and S.P. ARORA 

Division of Dairy Cattle Nutrition & Physiology 
National Dairy Research Institute, Karnal- 132001, India 

The present study was undertaken to 
illucidate whether the level of nutrition 
or environmental temperature or both 
are responsible for infertility in crossbred 
cows. T welve non-lactating normal 
cycling crossbred ·cows were distrib..ited 
into two groups of six each and were 
fed on maintenance ration in group I 
and on sub-maintenance ration in group 
II, for a period of one year. The calender 
year was divided into two seasons viz., 
summer from April to September and 
winter from October to March. Through­
out the period of study, average, weekly, 
minimum and maximum temperatures 
and relative humidity were recorded. 
Routine detection of oestrus was practised 
with the help of teaser bull and through 
behavioural symptoms. The blood samples 
were collected on alternate days from 

·an the cows by jugular venupuncture. 
Progesteron,. concentration in blood 
plasma was determined by radio-immuno­
assay technique Average anoec,trous 
periods in groups l and 2 were 36 and 
170 days respectively. Out of six cows in 
group I, three showed normal cyclicity 
throughout the year, whereas all the six 
cows in group II showed anoestrous 
period varying from 55 days to 291 days, 
more in winter months than in summer 
months, in both the groups. Annual 
pattern of plasm.a progesterone showed 
regular cyclicity during the detected 
oestrous cycles with peak level from day 
10 onwards depending upon the length 
of the cycle. Low level of nutrition in 
cows of group II led to long anoestrous 
periods which were also, as a result of 
winter season an another triggering factor. 

7. Influence of pre, peri and post partum conditions on serum 
calcium, phosphorus and Magnesium in Buffaloes 

S.A. QuAYAM, S.R . PATTABIRAMAN, J. G. DEVANATHAN 
Madras Veterinary College-Madras 7. 

Vuiation in the concentration of serum 
calcium inorganic phosphorus and 
magnesium during pre, peri and post­
partum Murrah buffaloes was studied 
and compared. Serum calcium concen­
tration was observed to be more in 
primiparous than in pluriparous buffaloes 
during pre partum period. During peri­
partum both calcium and phosphorus 
showed sharp decline and then increased 
gradually during post partum period. 
On the contrary the magnesiun concen-
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tration increased during peri partum 
and then declined by 60 days postpartum. 

Calcium phosphorus ratio of 2.3 :1 in 
primiparous buffaloes at 60 days pre­
partum increased to 3.25:1 atthe time 
of parturition and continued to be main­
tained till 60 days post partum. In 
pluriparous buffaloes the calcium phos­
phorus ratio was 2.15 :1 at the time parturi­
tion. Subsequently the ratio became 
narrow upto 45 days and then bec:i.me 
wider by 60 days postpartum. 



8. ''Studies on the influence of mineral biochemical and 
haemotological levels at 5 day peripartum on the occurance 

of postpartum oestrus in buffaloes" 

SYED ABDUL QuAYAM, S.R. PA'ITABIRAMAN, T,G. D EVANATHAN 

Madras Veterinary College Madras-600007 

To find out the relationship between 
the mineral, biochemical and haemoto­
logical values at 5 days peripartum to 
the occurance of postpartum oestrus, 
mean values of the minerals ( calcium, 
phosphorus and magnesium), biochemical 
(Serum total proteins and blood glucose) 
and h,aemotological (Hb, PCV MC MC) 
constituents at 5 days peripartum of 
those pluriparous buffaloes that showed 
oestrus at 60, 90, 120, 150 and 180 days 
were compared with the values of corre­
sponding aoestrus groups were observed 
except that inorganic phosphorus level 
in 60 days oestrus group was significantly 

more than in anoestrus group. Blood 
glucose concentration was observed to 
be significantly higher at 60 and 90 days 
in oestrus than anoestrus groups. Serum 
total protein concentration also did not 
differ significantly between oestrus and 
anoestrus groups. Haemotological values 
at 5 days perpartum did not show signi­
ficant variation among oestrus and 
anoestrus groups at different post-partum 
periods. In primiparous buffaloes minerals, 
biochemical and haemotological values 
in the oestrus groups were not significantly 
different with those of anoe.,trus groups. 

9. Certain Haematological va.riations in pre, peri and post 
partum_ conditions in buffaloes 

SYED ABDUL QuvAAM, S.R . P ATTABmAMAN, T.G. D EVANATHAN 

Madras Veterinary College, Madras-600007 

Blood samples from 35 pluriparous and 
19 primiparous Murrah buffaloes were 
subjected to assess Hb, P.C.V. and 
MCHC values from 60 days pre partum 
through peripartum and upto 60 days 
post partum at fortnightly intervals. 
In primiparous buffaloes haemoglobin 
and PCV levels were strikingly mort-
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than that of pluriparous animal~. At th{. 
time of parturition the values declined 
sharply and then during post partum 
period they tended to remain almost at 
same level. Haemoglobin and packed cell 
volume in primiparous buffaloes were 
almost similar to the value observed in 
pluriparous animals. 

...... 
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1 o. Studies on serum progesterone levels in relation to occurance 
of uterine torsion in Buffaloes • 

A.S. NANDA, R .D. SHARMA 

College of Veterinary Science, Ludhiana 141004 

Serum samples from 32 buffaloes 
suffering from uterine torsion approxi­
mately at the completion of gestation 
period were analysed for progesterone 
concentrations by radioimmunoassay. 
Fifteen buffaloes had progesterone con­
centrations more than 1.00 µg/ml (l.65 
±0.13 ng/ml; 1.10 to 2.80ng/ml) while the 
serum progesterone concentrations in 
rest 17 buffaloes were less than 1.00 
µg/ml (599±59 pg/ml; 200 to 900 pg/ml). 
The occurrences of uterine torsion were 
associated with labours and/or abdominal 
pains around the expected time of 

parturition on completion of gestation 
period. High progesterone concentrations 
at labour in torsion cases in almost half 
of the buffaloes might suggest that these 
labours were premature resulting from 
impaired hormonal melieu. Disturbances 
in onset of labour owing to hormonal 
imbalance as evidenced by high proge­
sterone levels might as well contribute in 
the causation of uterine torsion. 

Cases of u terine torsion having low 
progesterone values have also been 
discussed. 

: 1 1. Characters of semen and lactic acid profile at different hours 
of preservation in Jamnapari and Barhari Bucks 

M.P. SINGH, S.N. SINHA, BALRAJ SINGH, B.K. SINGH, D.K. SINGH 

College of Veterinary Science &. A.H. Ranchi- Bihar 

The study was conducted on a total 
of 68 semen samples collected twice weekly 
from 5 J arnnapari and 3 Barbari bucks 
of approximately same age and kept 
under similar managemental regime. 
Semen samples were assessed immedi­
ately after collection or various seminal 
characters such as volume, initial 
motility, live sperm percentage and sperm 
concentration. To determine the lactic 
acid content of the neat semen, one ml 
of breedwise pooled semen was taken and 
deprotenized immediately. Breed diffe-
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rences for various seminal characters were 
studied. Significant effect of breed 
(P< 0.01) was noted on motility percen­
tage and sperm concentration in the 
neat semen . In diluted semen the effect 
of breed was also found to be significant 
(P<0.01) on motility percentage and 
percentage of live spermatozoa at 0, 48, 72 
and 96 hours of preservation. Lactic acid 
content had negative significant correla­
tion with percentage of motile and live 
spermatozoa in both the breeds. 



12. Profile of sex steroids and thyroid hormones in r elation to 
development and r eproductive performance of male crossbreds 

I.J. SHARMA, S .P. AGARWAL, R.G. AGARWAL, S.P . SHUKLA, P.K. D wARATNATH 

College of Veterinary Science, J abalpur, 482001 

Forty Seven crossbred calves and bulls 
were used. Of these 22 animals 
were classified in to three age groups and 
the rest of the breeding bulls were 
grouped under three categories as good, 
medium and poor depending on their 

.semen quality, serum samples from these 
animals were analysed for testosterone, 
oestradiol-l 7B. Progesterone thyroxine 
and triiodothyronine by R.adioimmu­
noassay. The testosterone level in growing 
animals increased from 0.2± 0.04 ng/ml 
at 1-3 months of age to 6.11 ± 1.17 ng/ml 
at 1.3 years of age. The oestrogen and 
progesterone also recorced a little 
increase with age. Bulls donating good 

quality se men (motility more than 75%) 
had lower concentration of testosterone­
(9.67 ±2,42 ng/ ml) than the bulls donat­
ing poor quality of semen (motility less 
than 30%) - The oestradiol-17 B concen­
tration was a1so higher in bulls donating 
poor quality of semen than those donating 
good quality semen. The thyroxine was 
quite high (84.00± 18.14 ng/ml) in the 
bulls donating poor semen, where?.s, it 
was comparatively low (67.37±7.39 
ng/ml) in the bulls donating good quality 
of semen. The results showed that very 
high levels of peripheral hormones 
particularly testosterone has a dcliteriou'> 
effect on semina l quality. 

13. Transaminases in cattle & Buffalo bull semen Vis-A-Vis ..... 
fertility and seminal characteristics during moderate and 

colder seasons 

B.S. KHOKHAR, MEHAR SINGH, K .C. CHAUOHARY 

Dept. of Animal Science, P.A.ll., Ludhiana 

Semen from eight (4 cattle and 4 
buffalo) bulls was collected and analyzed 
for physical characteristics and the transa­
minase activity. T he mean values of 
glutamic-oxaloacetic transmainase (GOT ) 
and glutamic-pyruvic transaminase (GPT ) 
activity in the whole semen and the 
seminal plasma were 1566.6±63.43 and 
367.6±25.07, and 806.8±30.63 and 
121.2±10.85 SF units, respectively for 

· cattle and 1359.4±4 7 .96 and 278.6± 78. 78, 
and 634.5±28.28 and 94.2±11.01 for 

· buffalo. In cattle the mean semen volume 
was 5.7 ml (range 0.3-10.0), mass activity 
3.5 (0-5 scale), and sperm concentration 
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1402.1 millions per ml (range 170-2880); 
whereas in the buffalo it was 3.3 ml 
(range 0.5-7.0), 2.8 (0-5 scale) and 
1028.5 millions per ml (range 210-1850) 
respectively. Cattle semen had signi­
ficantly (P<0.0 1) higher mass motility, 
sper m concentration and transaminase 
activity as compared to buffalo. T he 
semen quality, in general, tended to be 
better during moderate ( l 5-24°C) season 
compared to the colder one (9-14°C). 
The enzy me activity was positively 
correla ted with mass motility, sperm 
concentration and fertility. 



14. Comparison of physiohiochemical semen characteristics 
in normal and problem hulls 

K.V. PATEL, S.B. KonAGALI 

Gt\iarath Veterinary College, Anand-388001 

A study on "Andrological Investigation 
of nine cross-bred bulls" was undertaken 
during a period of one year covering cold 
(Nov-Feb.), hot (Mar-June) and wet 
(July-Oct) seasons. T his included evalua­
tion of seminal characters, assay of seminal 
biochemical constituents and estimation 
of haematological parameters. Out of 
nine bulls studied two bulls (22.22%) 
were problem bulls. On detailed clinical 
andrological examination, seminal, bio­
chemical and histopathological studies, 
these two problem bulls were diagnosed 
to have testicular hypoplasi1. 

The clinical findings in seven normal 
and two problem bulls for comparison 
were: scrotal circumferenc_e 34.93±0. 72 
vs 30.75± 0.51 cm, testicular volume 
1037.59± 47.65 vs 837.50±23.72 ml, 
R-test 1164.81±100.81 'vS 425.00±17,68) 
and sperm survivability in · cervical 
mucous 1.96±0.20 vs 0.84±0.21 respec­
ti"ely. Further in normal and problem 
bulls: 

(a) The seminal characters were: 
sper m motility 3.68±0.08 vs 1.43± 
0.13, sperm concentration/ml 
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1121.77±36.58 vs 653.75±90.48 
X 106, abnormal sper m per cent 
5.76± 0.37 vs 38.73 ± 0.37. 

(b) The biochemical constituents of 
semen were: initial fructose 540.59 
± 19.38 vs 393.18±95.58 mg %, 
c1tnc acid 386.73±76.83 vs 
352.86±29.84 mg %, tota l sialic 
acid 53.30± 1.31 vs 39.95± 7 .44 
mg %, total protein 10,29±0.13 
vs 7 .68± 0,35 g % and inorganic 
phosphor us 14.59± 0,45 vs 14.14± 
3.27 mg % -

(c) The results of mineral assay in 
semen samples through EDAX 
(dry wt %) were: Ca: P ratio 
0.397 vs 0.822, Na : K ratio 0.627 
vs 0.345, sulphur 29.727 vs 15.509, 
chloride 22.240 vs 42.104, copper 
7.821 vs 4.380 and zinc 3.394 vs 
1.567 respectively. 

Problem bul1Rosy8-14hadlowgerminal 
cell resistance hypoplasia and subsequent 
testicular degeneration and the butl ' 
Deolo having bilateral total testicular 
hypophsia as confir med on histopa­
thological examination .. 



15. Prepuhertal spermatogenic pattern and sperm defects 

S. AHMED 

Professor & Head, Department of Anatomy & Histology 
College of Veterinary Science, Gauhati-781 022, ASSAM 

The primary sperm defects have been 
attributed due to disturbances of spermato­
genesis. Abnormal spermatogenic pattern 
in hamster during prepubertal life was 
examined to investigale the origin and 
nature of some defects of sperm structure 
in thf' cauda epididymis. 

The morphological features of sperma­
tozoa recovered from the hamster epidi­
dymis have been examined. Data arf 
presented on the frequencies of several 
different morphological classes of sperm 

defects during prepubertal period. The 
findings show the existance of a strikingly 
high incidence of abnormal forms in 
animal'> examined 5 to 6 weeks after 
birth and there is clear evidence of a 
decrease in the frequency of these forms 
in the suceeding week of life. The more 
striking malformations were observed in 
the structure of the bead and middle­
piece. 

The morphological features of the 
sperm defects shall be demonstrated. 

16. Studies on Certain Biochemical Parameters of Semen of 
Jersey F 1 and F z Crosses 

R.K. SINGH, R.V. S INGH and S.S. TRIPATHI 

Govind Ballabh Pant University of Agriculture & Technology, 
Pantnagar, Nainital, U.P. 

In order to fix a defo..ite percentage of 
blood, the criss-crossing have to be adopt­
ed. This could be done by keeping F 1 
and F2 Crosses. Scanty reports are 
available for semen quality of F2 Crosses. 
It w2.s with this view that the present 
investigation was carried out. 

Nine adult comprised of experimental 
animals, three eacn ofJersey, F1 (J erseyx 
Sahiwal) and F 2 (Holstein Friesian X 

Jersey x Sahiwal) Crosses. These animals 
were kept under uniform husbandry 
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condition of feeding and management. 
The ejaculates were taken d uring rainy 
season. Each animal was allowed to 
donate semen once weekly for six con­
secutive weeks. The neat semen was 
evaluated iaitially by noting the physical 
characteristics. 

The biochemical constituents sucn as 
total protein, fructose, lactic acid, glutamic 
oxaloacetic transaminase (GOT), glutamic 
pyruvic transaminase {GPT), inorganic 
phosphorus, acid soluble phosphorus, acid 



phosphatase, sodium and potassium were 
determined in the fresh semen. 

·The biochemical constituents like total 
protein and Potassium did not show any 
significant difference in different groups 
of animals. Fructose showed significantly 
higher va.lues in Jersey than F2 Cro.;ses, 
showing that utilizable substrate for the 
live spermatozoa was available in suffi­
cient quality in Jersey as compared to F2 

Crosses. Lactic acid production was more 
in F 1 as compared to F 2 • Inorganic phos­
phorus was more in F 1 as compared to 

other bulls. I t was correlated sigaifi­
cantly with acid soluble phosphorus and 
sodium in F 2 Crosses. I t was further 
correlated with acid soluble phosphorus 
in F 2 Crosses only, clearly indicating that 
the phagocytic activity in semen of F 1 
Crosses did not involve high energy 
phosphate. Lactic acid was significantly 
positively correlated with sodium in F1 
Crosses indicating that fow level of lactic 
acid in F'2 Crosses as compared with 
others, was depressed by the sodium. 

17. Testosterone profile of poor semen quality bulls. 

O.P. DHANDA and LS. LoHAN 

Department of Animal Production Physiology, Haryana Agricultural University, Hissar 
and 

R.J. Dash, Department of Endocrinology, P.G.I. Chandigadh 

Testosterone levels were estimated by 
following RIA technique from normal 
and poor semen quality bulls of various 
genetic bases. The screening and classi­
fication of the bulls was done on the basis. 
of physical parameters of semen quality. 
It was observed that tec;tosterone concen­
tration in bulls having 50% or less proges­
sive motility and more than 20% dead 
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spermetozoa, was less than 2.0 n mol/1. 
No significant difference was noticed 
in testosterone levels within bulls of normal 
and PoOr semen quality groups. However 
there was significant difference within 
individuals of same genetic group with 
respect to its level. A Positive corelation 
was established between testosterone levels 
and semen quality. 



18. Effect of cyproterone aceta te on rat epididymal enzymes 

A.K. MEHTA, 0 .P. DHA.'-DA and ~LS. DAHIYA 

Livestock Research Station, Gujarat Agricultura! En.:..cni!:' . 
Campus J unagadh 

In a prelude to use cyproterone acetate 
as castration agent among scrub breeding 
bulls, a study was conducted on 25 ma.le 
Albino rats. Each rat except 5 contro1S 
was administered 50 mg/kg. B.W/IM of 
cyproterone acetate daily until 3 Wks; 
6 Wks, 9 Wks and 12 Wks, respectively, 
from 30 days of its life. Some of the 
important enzymes like lactic dehyro­
genase, succinic dehydrogenase, alkaline 
phosphatase, Acid phosphatase and 
Esterase were estimated from epididymal 

fluid of sacrificed animals. The results 
indicated an overall decline in the.concen­
tration of all the enzymes from the C.A. 
treated group as compared to control 
animals irrespecri\ e of the period of 
administration. However, the decrease 
was more pronounced in young ra.ts than 
in the matured ones and C.A. became 
less effective as the age advanced. I t 
was, therefore, concluded that C.A. if 
given at an early stage of a male may 
hamper the reproductive processes. 

19. Studies on certain ~nzymes in the epididymis of local goats. 

R.A.S. CHAUHAN, S.K. SHARMA 

College of Veterinary Science & A.H. Mhow-453446 

Enzymes of various kinas abound in 
the epididymal plasma. In the present 
study the fluid from DE (Ductuli efferen­
tis), Caput, Corpus . and Cauda was 
studied from 18 mature local bucks. The 
mean values for GOT, GPT, acid and 
alkaline phosphatases were observed to 
be 104.10±3.00, 3.58±1.17, 151.33± 
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5.92 and 121.66±10.13 in DE, 131.66± 
5.83, 6.66±0.41, 226.66±3.33 and 
171.33±11.33 in Caput, 109.16±1.16, 
7.91±0.41, 140.00±11.45 and 156.66± 
10.47 in Corpus and 211.66±3.67, 10.41 
±l.10, 287.66±12.66 and 313.00±14.43 
in Cauda, respectively. 



,. 
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2 0 . Cholestrol and 17-Ketosteroids levels in blood serum and 
testes of cyproterone acetate treated rats. 

O.P. DHANDA, A.K. MEHTA and M.S. DAHIYA 

Livestock Research Station, Gujarat Agricultural University, 
Ca_mpus J unagadh (Gujarat) 

Cholestrol and 17-ketosteroids were 
estimated from serum and testicular 
fluids of one month old male Albino 
rats when administered cyproterone 
acetate at a rate of 50 mg/kg BW/1.M 
daily to 6 wks. The mean values for 
cholestrol and 17-Ketosteroids in testis 
and serum of treated and control animals 

were 0.8 77 ± 0.05, 0.730 ± 0.064, 57.16± 
1.17, 60.28± 3.37 mg/100 ml and 28.79± 
0.60, 17.96± 0.66, 13.36± 0.64 and 8.21± 
0.64 and 8.21±0.31 mg/100 gm, respec­
tively, The data indicated enhanced 
levels of Cholesterol and 17-ketosteroids 
in these tissues on cyportence acetate 
administration except serum Cholestrol. 

21. Total lipid & cholesterol content of cervicova.ginal mucus 
of Jersey cows during estrous cycle and early pregnancy 

Y.C. JAIN, K. SAROCH 

Himachal Pradesh Krishi Vishwa Vidyalaya, Solan, (H.P.) 

The total lipid and cholesterol contents 
of cervicovaginal mucus of J ersey cows 
showed cyclic variation during different 
stages of estrous cycle. The average values 
of total lipids (mg/100 g, wet wt) varied 
from 46.3 to 55.3 with a mean value of 
50.0± 1.3 du.ring estrous phase and from 
66.7 to 74.7 with a mean of 71.6±4.9 
during non-estrous phase in pregnant 
animals. The corresponding values (with 
mean in parenthesis) for non pregnant 
animals were 4 7. 7 to 53.0 ( 49,5± 1.3) 
and 56.1 to 72.2 (61.l +2.0), respectively. 
The cholesterol content (mg/100 g, wet 
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wt, mean in parenthesis) ranged from 
0.108 to 0.120 (0,113± 0.001) du.ring 
estrous and 4.849 to 4.865 (4.857±0.002) 
during non estrous phase in pregnant 
animals with corresponding values in 
non pregnant animals as 0.105 to 0.114 
(0.110±0.004) and 3.214 to 4.604 
(3.617± 0.209), respectively. Significant 
differences were recorded during non­
estrous phase of pregnant and non­
pregnant groups and it was concluded 
that these parameters can form a basis 
of diagnosing early pregnancy in cattle. 



SESSION: VII 
Efficacy of drugs on induction of Oestrus 

1. Comparative efficacy of oestrus inducing drugs in dairy 
animals under field conditions. 

G.C. JAIN 
National Dairy R=rch Institute, Karna!, Haryana, 132001 

1712 non cyclic breeda ble dairy 
population constitute the basis of study. 
The pupula tion was spread over eight 
treatments namely, ovarian massage, 
lugols iodine paint on cervix, capsules 
(Herbogyne), cocu tablets with lugols 
paint, enucleation of CL, mineral mixture 
with lugols iodine, vitamin A and D3 
and mineral mixture. The response to 
different treatment was measured as the 
effect on oestrus exhibition and concep­
tion. I t was evident that the enucleation 
of corpus luteum was found to be highly 
effective in restoration of oestrus (79%) 
in village animals followed by vitamin A 
and D3 (62%), Capsules (52%), lugols 
iodine paint on cervix (51 %), mineral 
mixture and lugols iodine (47%), cocu 
tablets and lugols paint (46%), mineral 
mixture (44%) and ovarian massage 

(40%). However, a divergent trend was 
observed in conception. The higher 
conception was attributed to the trea t­
ment of mineral mixture with lugols 
iodine paint (70%) followed by capsules 
(60%) cocu tablets with lugols pain t 
(57%), lugols paint on cervix (56%), 
vitamin A and D3 and ovarian massage 
(54%), en11cleation of corpus luteum 
(33%) and mineral mixture (27%). The 
study suggested that a combination of 
mineral mixture and lugols paint on 
cervix for a period of three weeks is more 
effective, in conceiving anestrus dairy 
anim<ils under field conditions. This was 
an exploratory study on a small popula­
tion of dairy animals under field condi­
tion. Further, trials in different regions, 
breeds, blood traits and species arc 
suggested. 

2. Induction of Estrus in Cows using Prostaglandin F 2 ex: via 
intra-vulvosubmucous route. 

TARIQ. AHMED, NARINDER SINGH and R.D. SHARMA 

Departments of Obstetrics and Gynaecology, 
and Animal Sciencca, PAU Ludhiana-141004 

Ten randomly selected cydic cows 
(group I) were given 5 mg Prostaglandin 
F2alpha (PG) via intravulvosubmucous 
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route between 8-12 days of their estrous 
cycle. Another three cows with persistant 
corpus luteum (group II) were also 



administered PG via the same route. 
All the cows in group I returned to 
estrus within 144± 30 hrs (Mean± SE) 
of PG administration. Seven of the ten 
cows (70%) conceived to first insemina­
tion. The remaining three cows were 
diagnosed as suffering from endometri tis 
and were treated accordingly. Two cow9 
conceived to the subsequent insemination. 

Three cows of the group II took invaria­
bly longer time (168±12 hrs; mean±SE) 
to return to estrus. None of the cows 
in this group conceived to first insemina­
tion. However, only one cow conceived 
to second insemination. I t is suggested 
that intravulvosubmucosal injection of 
PG is a reliable and economic way of 
inducing estrus in cattle. 

3. Ovarian response to Prostaglandin and three continuous 
administration of Gondotropins in cows. 

DESHPANDE, B.R. ; HuKEru, V.B. 
Bombay Veterinary College, Bomhay- 4-00 012 

Department of Animal Reproduction 

Synchronization of oestrus was done 
with PGF2« (Estrumate-Miles Lab. 
U.S.A- 2 ml. containing 500 mcg-clopro­
stenol) i.m. in 6 cross-bred normal 
lactating cows. 100% of cows ca me in 
heat on 3rd day. Ovulation occurred 
in 100% cows treated with LH (Chorulon­
I ntercare, India-10 ml . containing 3000 
i.u.) i.m. whereac; only 33.33% cows 
ovulated with only PGF2« treatment. 

Experiment on Superovulacion was 
done on 3 crossbred cows which were 

treated with PGF2«i.m. (500 mcg-clopro­
stenol) followed by Gonadotropin i.m. 
on 13th, 14th and 15th day (Folligon­
lnter Care, ln:lia-3000 i.u.). The dose 
of PGF2« was repeated on 15th day to 
induce ovulations. On an average 15 
well developed large size (>2 cm) 
follicles were observed in each animal 
on 17th day but there were no ovulations. 
Administration of LH (Chorulon-Inter 
Care, India, 3000 i.u.) i.m. on 18th day 
helped only 24.4% follicles to ovulate. 

4. Amphoteric effects of Bromocriptin plasma FSH 
Concentrations in the Anoestrous and oestrous ewe. 

K. NARAYANA 

Veterinary College, U.A.S. Banglorc 

Administration of bromocriptine (B), 
a dopaminergic receptor agonist stimu­
lated the FSH release in the anoestrous 
ewe, dissociated the synchronous surges 
of FSH and LH, and caused an early 
FSH surge in the oestradiol-treated 
anoestrous ewe. B (given at 2 h after 
the onset of oestrus, AOE) inhibited the 
second FSH surge in 3 of 4 ewes. B (given 
at 0, 12, 24 and 36 h after cloprostenol, C, 
injection on Day 10 of the oestrous cycle) 
inhibited the pro-oestrous FSH release 
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in 3 of 5 ewes and significantly blocked 
the FSH surge. B did not affect the time 
of ovulation and conception in ewes given 
B at O or 12 h after C, or at 2 or 18 h 
AOE. Delayed oVt..lation occurred when 
B was given at 36 h or at 0, 12, 24 
and 36 h after C. 

The present results suggest the ampho­
teric effects of B depending upon the 
physiological status of the reproductive 
phases. 



5. Effect of "hovisynchron" therapy on hormonal levels in 
cross hreds of red-dane SRB and Jersey exotic inheritance 

c.v. D INDORKAR, A .S. K AIKINI 

Department of Gynaecology and Obstetrics, 
Nagpur Veterinary College, Seminary Hills, NAGPUR 400 006 

"Bovisynchron" product of VEB- ­
J ena Pharma Serum work, -Bernburg, 
GDR, was tried on five cross bred heifers, 
which attained the puberty age (average 
600 days) and weighed (average l 7C kgJ, 
but did not express any estrus for studying 
the hormonal levels of FSH, LH and 
Prolactin and for synchronisation of 
e~trus in these anima1s. 

Gynaeco-clinical exa mination was done 
and blood-serum samples were collected, 
prior to during and after treatment, and 

on synchronised estrus states, for estima­
tion of FSH, LH and Prolactin levels by 
RIA technic. 

FSH, LH and Prolactin levels varied 
highly significantly, during and following 
treatment and as well as on synchronised 
estrus. 

The highly significant rise in FSH, LH 
and Prolactin might have brought the 
desired effect of inducing and synch­
ronisations of estrus in 80 per cen t case.:. 

6. Synchronization of oestrus and fertility with 
Prostaglandin F2 alpha in Cross Bred Cattle. 

S.K. AGARWAL, UMA SHANKAR, R .L. DHOBLE 

Livestock Production Research (Cattle & Breeding) 
Indian Veterinary Research Institute, 

l zatnagar-243122 

The study on synchronization of oestr.is 
and fertility with prostaglandin Fz 2.lpha 
i.e. Iliren (Hoechst) revealed that 26.66, 
53.33 and 20 percent oestruses were 
synchronized within 48 hours, 48 to 96 
hours and more than 96 hours with 
~ingle injection regime while with double 
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injection regime 75 and 25 percent 
oestruses were synchronized within 48 
hours and 48 to 96 hours after the last -
injection. The fertility at first synch­
ronized oestrus was 38.46, 62.5 a.nd 46.66 
percent in group A, B and control 
respectively. 



.. 
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7. Clinical and Hormonal studies on Synchronization of estrous 
in goats with chronogest intravaginal sponges. 

S.K. KHAR, T. NANDA and R.A. LUTHRA 

College of Veterinary Science, Hissar 125004 

Fifteen, beetal goats, aged between 3 
to 4 years and 45 and 60 days post 
kidding were implanted with Ohronogest 
(Chronolone-40 mg) in travaginal sponges 
for synchronization of estrus. The sponges 
were left in situ for 14 days. Each animal 
received 400 LU. of Folligon (PMSG) 
at the time of Sponge removal intramus­
cular. The animals were handmated at 
48 and 60 hours after removal of the 
spiral. All the animals exhibited excellent 
signs of estrus'48 hours post sponge remov2l 
The animals were examined for preg-

nancy and followed till kidding. Blood 
samples were collected by J ugular 
venipuncture a t day O (pre spiral 
implantation) and on days 1, 3, 5, 7, 9, 
1 I, 13 and 14, and 48 and 72 hours 
post spiral removal. The plasma proges­
terone concentrations were studied by 
Radio-immunoassay. The paper discusses 
the fertility, fecundity and prolificacy, 
as well as the plasma progesterone 
concentrations m the synchronized 
animals. 

8. Effect of low dose of PGF2 ex: on luteolysis 1n cattle 

S.N. MAuRYA and B.M. KEssv 

Department of Veterinary Surgery, Obstetrics 
and Reproduction, Sokoine University of Agriculture, 

P.O. Box 3020, Morogoro-Tanzania 

Holstein cows during mid-luteal phase 
were injected with 125 µg Cloprostenol 
(PGF 2a. analogue) through intramuscular 
roL1te into gluteus muscle ipsilateral (Gr. 
I , n =--: 26) or contralateral (Gr. II, n = 16) 
to the ovary having corpus luteum or at 
the neck (Gr. III, n = 7), T wenty three 
(88.5%), l 0(62.5%) and none (0%) of 
the treated cows in Gr I , II and III, 
respectively came in oestrus and ovulated. 
Oestrus symptoms were generally prono­
unced in animals responding to the treat-
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men t. Effectiveness of the dose when 
injected into the gluteus muscle and its 
failure on injection being made at the 
neck region indicate the transpor t of 
Cloprostenol from the site of injection 
to ovaries through countercurrent transfer 
from veim to arteries in and around 
peh·ic areas. The luteolytic dose of 
Cloprostenol in cows can, thus, be 
reduced from 500 µg recommended dose 
to 125 µg if injected into the gluteus 
muscle. 



SESSION: VITI 
Super ovulation and Cytogenetics 

1 . "Studies on superovulation and morphological evaluation of 
Embryos in Goats" 

I NDERJEET, R .C. GUPTA 

College of Veterinary Science, Hissar 

Following determination of the ovula­
tion rate of adult Black Bengal goats at 
spontaneous oestrus (2.8±0.2), super­
ovulation ·was attempted in 12 goats 
with 1000 I.U. PMSG administered on 
day 10-12 of the oestrous cycle, followed 
48 h later with 100 µg of a PGFz« 
aMlogue. Six of these animals additionally 
received 1000 I .U. HCG l.v. at oestrus. 
The animals were hand mated at 12 h 
intervals during standing oestrus. Ovarian 
response was de.termined by directly 
visualizing the ovaries at laparotomy. 

An average of 12,0± 2.49 ovulations 
were recorded in animal~ treated with 
PMSG & PGF2cx Additional H CG neither 
improved the superovula tory response 
(10.5±3.19) nor reduced the individuqJ 
variability. Its beneficial use in increasing 
the proportion of mature follicles ovulat-

ing was also not evident. 
Embryo collection was attempted on 

day 3, 4 or 5 in superovulated goats. 
The mean recovery rates for days 3 
and 4 were quite high (75 to 80 per cent), 
but declined drastically ( <20 per cent) 
when attempted on day 5. 

76.25 per cent of the recovered ova 
were classified as fertilized, developing 
to approximately 4, 6 and 12 cell stages 
on days 3, 4 and 5 respectively. A high 
proportion (75.4 per cent of the fertilized 
ova exhibited normal cleavage and 
morphology. 

Early returns to oestrus were noticed 
irL some superovulated goats, however, 
this phenomenon wa,; less pronounced 
in anim'ils receiving HCG. Post-operative 
fertility was within the normal range. 

2. Effect of induced single or multiple ovulations on biochemical 
and enzyme constituents of oestrous mucus in cattle. 

B. RADHAKRISHNAN, S.R. PATTABI RAMAN, 

Madras Veterinary College, Madras, 600007 

Twenty-two dairy cows and heifers 
maintained under uniform conditions of 
feeding and management were divided 
into two treatment groups. Animals in 
first group (Single Ovulation SO group) 
were treated with 500 µg cloprostenol 

as intramuscular injection on 9th day 
of a normal oestrous cycle. Animals in 
second group (Multiple Ovuh..tion-MO 
group) were given 1500 I.U. serum 
gonadotrophin on 9th day of a normal 
oestrous cycle and 48 hr later treated 
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again with 500 µg clopro'ltenol. Each 
experimental animal was examined 
during pre-treatment, induced and 
cyclic oestrous periods and oestrual 
cervical mucus for biochemical analysis 
was collected from all the animals during 
the three oestrus periods and were 
analysed for acid and alkaline phosphatase 
activity, protein, total reducible sugars, 
sodium and potassium. 

In the SO group, the induced oestrous 
mucus did not show significant variation 
in the levels of phosphatases, protein 
total reducible sugars, sodium and 

potassium from that of pre-treatmen t and 
cyclic oestrous mucus. In MO group, 
serum gonadotrophin-cloprostenol treat­
ment resulted in significant increase in 
alkaline phosphatase activity and increased 
phosphatase activity, total reducible 
sugars and potassium levels remained 
almost the same as in pre-treatment and 
cyclic oestrous mucus. In induced 
oec;trus of MO group the alkaline phos­
phatase activity, protein and sodium 
levels were significantly higher than 
that of SO group. 

3. Effect of repeated superovulation on ovarian response and 
non surgical embryo collection from cows. 

B.N. BHATTACHARYA, A.K. SINHA, S.N. SINHA, B.K. SINGH 

Ranchi Veterinary College, Ranchi 

Superovulation was attempted to 
study the rate of response following 
repeated intramuscular administration of 
1500 I.U. of PMSG (Antex, Leo) and 
25 mg cf PG Fa alpha (Lutalyse, Up J ohn) 
in six crossbred (Friesian X Local) dairy 
cows. The animals were inseminated 
twice after superovulation at 12 hours 
interval with chilled semen from bulls of 
documented fe.rtility 48 hours after second 
dose of PGF2 alpha. Repeated super­
ovulation was performed at every 8-10 
weeks using the same treatment regimen. 
The experiment was conducted over a 
year such that all the cows were superov­
ulated for six times at regular intervals. 
Ovarian monitoring, on the day of 
embryo collection (D 8-12) revealed 
good (>10 CL), Moderate (6-10 CL) 
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and poor ( <6 CL) response in three, 
one and two animals respectively. Embryo 
colJection was performed with the help 
of Foley's catheter and Phosphate Buffer 
Saline was used as flushing medium. 
No Corpus Luteum could be palpated 
in the poorly responding animals at first 
attempt, however, a good number of 
anovulatory follicles were palpated. 
Subsequent treatments revealed presence 
of a few corpora lutea in them. 54.1 
percent of the ovulated ova in 34 attempts 
of superovulation could be recovered. 
The rate of ovarian response decreased 
significantly (P <0,01) at the subsequent 
treatments. The recovery rate of ferti­
lized ova was observed to be about 47 
percent. 



4. A modified method for assessment of embryos. 

A.C. 1'1AJUMDAR 

Reproductive Physiology Laboratory 
Division of Physiology & Climatology 
Indian Veterinary Research Institute 

lzatnagar-243122,U.P. 

Sixteen 2-4 cell embryos collected from 
the oviduct of superovulated does. These 
embryos were kept in basal salt solution 
with antibiotic in sterile condition at 
0-4°C for 24 hours. The embryos were 
exposed to UV for l hour to be certain 
of their death. T welve 2-4 cell embryos 
were collected freshly. Both the two types 
of embryos were kept in 20 ml of Culture 
fluid mixed with 0.2 ml of 2% Trypan 
blue for 30 minutes. 

Trypan blue entered into all the 
sixteen embryos of the 1st group and 

became blue in colour, whereas none of 
the freshly collected embryos of Ilnd 
group took any dye. 

On culture the group II embryos were 
found to be growing whereas embryos 
of group I did not grow as they were 
dead. 

I t may be inferred that trypan blue 
may be used to assess the sarvival or 
dead embryos for transfer, to curtail down 
the in vitro culture, prior to transfer for 
the assessment of live or dead embryos. 

5. Nuclear anomalies of erythrocytes & leucocytes among the 
hulls with poor libido & poor semen quality. 

V. SHANKER, S. B HATIA 

Scientist S-2, N.D.R.1., Kamal 

Thirty seven bulls belonging to Sahiwal 
(5), Karan Swiss (19) and K aran Fries 
(13) breeds and exhibiting poor libido 
and poor semen quality were screened 
for sex chromatin and nuclear anomalies 
of erythrocytes and leucocytes. Among 
these animals nine failed to donate semen 
due to absence of libido, 23 showed 
poor libido and poor semen quality and 5 
exhibited inconsistent semen quality. 
Examination of the blood smears of 
these animals revealed singularly or in 
combination several kinds of nuclear 
anomalies of leucocytes and erythrocytes. 
Five animals were found to show drum­
stick positive neutrophils in their blood 
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smears. Various anomalies of polymor­
phonuclear leucocytes included abnormal 
nuclear lobulation, presence of unseg­
mented nuclei and leucocyte nuclei with 
well delinea ted chromatin free light 
areas. Fall in number of blood polymor­
phonuclear leucocytes was also observed 
in several animals. The erythrocytic 
anomalies observed among these animals 
were cytoplasmic projections and or 
central stroma. However, ten bulls with 
normal libido and normal semen quality 
showed absence of the abnormalities of 
leucocytes and erythrocytes in their blood 
smears. 
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6. Anatomical and cytogenetical studies on a XX/XY 
chimeric goat 

B.R. YADAV, o.s. TOMER, C.R. BALKRISHNAN, J .S. YADAV 

Dairy Cattle Genetics Division, N.O.R.J., KARNAL 

Chimerism is the admixture of the 
haemopoitic cells originating from diffe­
rent zygotes. This is also an identification 
tool for freemartinism in bovines which 
are habitually uniparous. However, it is 
rarely observed in multiparous animals 
such as the goat. Authors found a XX/XY 
chimeric goat with a typical reproductive 
organs. 

The Beetal horned goat with typical 
male appearance and male bleat had a 
very big bean shaped clitoris (1.4 ems) 
with cork shaped protuberance of (0.6 
cm). Sex chromosomes were studied in 
83 metaphase plates by lymphocyte 
culture method. I t had 77.11% (64) XX 
and 22.89% (19) XY cells and thus was 
chimeric. 

T he goat was a member of quadruplat 
set of two males and two females. Two 
of its co-twins (a male and a female) 
were not chimeric while the fourth co­
twin (male) was not available for study. 

Autopsy was performed after slaugh­
tering the goat. U dder tissue was found 
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to be poorly developed. The testicles were 
found not at the inguinal region but at 
the usual site of ovaries. There were no 
ovaries. The blood supply was also typical 
of the testes. There was a commissure 
between the two presumed testes which 
were later confirmed by histological 
examination. Fallopian tube like struc­
tures were descending from testes and 
were followed by "horns". T he "horns" 
descended parallel and did not join to 
make body of the "uterus". However, 
these got fused in a very shor t "uterus". 
A small cervix was present. There were 
seminal vesicles around the junction of 
two "horns" (uterus and cervix). The 
vagina was of usual size. There was a 
female type external genital opening 
with a big clitoris. There are a few 
published repor ts on chimeric goat 
freemar tins but the present case has ll 

very unusual bisexua l reproductive 
anatomy. The presumptive etiology will 
be discussed. 



7. A quantitative study of germ cells in prenatal buffalo ovary 

S.S. SHARMA and S.N. LUKTUKE 

Department of Veterinary Surgery & Reproduction, 
Faculty of Veterinary Medicine, University of 

Maiduguri, Nigeria. 

Quantitative study of germinal cell 
population was undertaken in the ovary 
of Buffalo foetus. The highest number of 
germ cells were found at day 121-150 
(7020.28 per 0.0176 sq. mm), although 
the weight of ovary increased at 6 month, 
where decrease in weight and surface 
area of ovary was associated with reduc­
tion in cell population. The volume of 
germ cells was found maximum 
(473468.6043) in near-term ovary with 
corresponding reduction m the cell 

count and it was attributed to the forma­
tion of primordial and gro Ning follicles. 
The pt>rcentage of normal degenerating 
germinal cells was highest (1016.40%) 
during last stage of gestation. During 
this study three waves of germ cells 
degeneration was recorded at 3, 4 and 6 
months of gestation. The ovarian germ 
cell activity revealed active oogonia at 
early, while ab.indant active oocyte/pri­
mordial follicle at late stages of gestation. 

8. Sex chromalin studies in cattle: Constancy of drumstick absence 
among reproductively inefficient animals from birth to maturity 

(MS) S. BHATIA and V. SHANKER 

National Institute of Animal Genetics, Bureau of Animal Genetics 
Resources. NDRI Karnal-132 001 

In a routine screening of 90 young 
female calves (Karan Swiss and Karan 
Fries crossbred strains) for sex chromatin 
anomalies, ten animals were observed 
to show absence of drumsticks in the 
polymorphonuclear leucocytes of their 
blood smears. These animals also exhi­
bited several specific nuclear anomalies 
of polymorphonuclear leucocytec; 2.nd 
erythrocytes otherwise lacking in normal 
animals. On tracing these animals till 
their maturity they showed stunted 
growth (5) , late maturity (3) and repeat 
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breeding (2) . The examination of their 
blood smears at the time of culling 
revealed once again absence of the 
drumstick appendages and also the 
presence of various anomalies of leucocy­
tes and erythrocytes. These observations 
indicated that the animals detected to 
show anomalous sex chromatin patterns 
and also other morphological abnorma­
lities of their blood cells early in their 
life continued to possess these anomalies 
till their maturity and exhibited disturbed 
fertility in their later life. 



.. 
SESSION: IX 

Physio Chemical Properties and Deepfreezing of Semen 

1. Seminal characteristics and deep-freezing of cross-bred hull 
, semen using tris-yolk glycerol extender. 

R.K. Tuu, A.K. BATABYAL, S.P. SINOAL and M.N. RAZDAN 

Department of Animal Production Physiology, 
Haryana Agricultural University, 

Hissat'-125 004, India 

Volo.1me, mass activity and sperm 
concentration were studied in seminal 
ejaculates of Holstein Friesian X Hariana 
(HF X H), Brown Swiss X Hariana (BS X 
H ) and Jersey X Hariana (J x H) Bull of 
approximately same age and maintained 
under standard unifor m feeding and 
housing management. Thes< semen samples 
(12 from JxH, 7 from HFx H from 
BS X H) were also deep-frozen in mini 
straws (0.25 ml capacity) using tris yolk 
glycerol (TY-G) extender with 4 hours 
equilibration time. Sperm motility was 
recorded after extension, equilibration 
time and deep-freezing. There was non­
significant differences in volume and 
mass activity of semen among different 
crosses wnile sper m concentration differed 
significantly (P<0.05), between J x H 
and H F X H bu1ls and J x H and BS x H 
bulls. However, sperm concentration 
between HF x H and BS x H bulls, did 
not differ significan tly. Sperm motility 
was higher in case of H F X H bulls 

(67.86±1.86 per cent), followed by 
J x H (64.17± 1.03 per cent) and BSx H 
(59.29±1.70 per cent), differences 
being significant (P<0.05) among diffe­
rent crosses. Equilibration did not alter 
the motility pattern of spermatozoa from 
pre-equilibration state. The post-freezing 
(Post thaw) motility of spermatozoa was 
significantly (P<0.05) higher in HF x H 
bulls (52.14± 2.40 per cent) than inJ x H 
(43 .33±1.86 per cent) and in BS x H 
(42.14± 3.24 per cent). However, the 
differences in post-freezing motility be­
tween J X H and BS X H bulls was not 
significant. Positive but non-significant 
correlations between various physical 
characteristics (volume, mass activi ty and 
sperm concentration) and post-freezing 
motility was also observed. The loss in 
motility between initial extension and 
deep-freezing of semen was 15.72, 17.15 
and 20.84 per cent, respectively in 
HF x H, BS x H and J x H bulls sper­
matozoa. 
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2. Seminal characters, Freezahility & Fertility in Mehsani and 
Murrah huffaloe hulls 

B.K. BHAVSAR, K.S. PATEL, V.K. KERUR, S.B. KonAGALI 

Gujarat Veterinary College, Anand 

Eighty four semen collections from 
seven healthy Mehsani and ninety six 
semen collections from eight Murrah 
buffalo bulls were studied for a period 
of one year. The buffalo bulls were on 
2-3 ejaculates a week collection schedule 
an d were under uniform conditions of 
management & nutrition. Tris-egg yolk­
fructose-glycerol was used with single 
step glycerolization & equillibration time 
of 4-5 hours at 5°0. 

Mean ejaculate volume (ml.), initial 
motility (%), sperm concentration 
(millions)/ml. sperm concentr-,i.tion 
(millions)/ejaculate, pH , dead & abnor­
mal spermatozoa (%) were:3.98± 0.351 

77.26±0.53, 1334.75±16.30, 5302.02 ± 
311.10,6.82±0.01, 9.68± 0.07 & 8.33±0.25 
respectively. These values for Murrah 
buffalo bulls were:3.84±0.17,77.23 ± 
0.24, 1341.12±19.88, 5312.18±154.4, 
6.83±0.02,9.58± 0.16 and 7.55±0.17 
resp('ctively. Semen quality was poor 
during hot months of summer & improved 
as rainy season advanced with a fall 
in ambient temperatures, 

Mean post-thaw motility (%), losses 
during freezing (%) and-conception 
rate (%) for Mehsani buffa lo semen 
were: 56.26±5.45,21.0±1.47 & 44.82± 
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0.38, respectively. These values for 
Murrah buffalo semen were: 53.97± 1.08, 
23.26±1.13 & 44.69± 0.77 percents 
respectively. 

10.57% of 473 semen ejaculates & 
11.03% of 435 semen--ejaculates from 
Mehsani & Murrah buffalo b.ills were 
found to be either flat or of poor freez­
ability. 

Freezability and conception rates were 
observed to be superior during the cooler 
months of September to February in 
both the breeds. 

The number of artificial insemina­
tions performed and the conception rates 
obtained with liquid buffalo semen 
ranged from- 16268 to 23174 and 29.18 
to 31.80 % during the years l 9 7 5-81, 
which increased to 36102 to 69328 insemi­
nations and 37.50 to 44.91 % conception 
rates during 1981-85 when the frozen 
semen was used for insemination. 

The liquid semen doses produced per 
buffalo buJl per year varied between 
3151.54 to 3801.62 whereas 5111.42 to 
6881.12- frozen semen doses per buffalo 
bull per year could be produced-indi­
cating better utilization of the buffalo 
bulls with frozen semen technique. 



3. Studies on the freezability and r evivability of the 
cross bred bull sem en in three differ ent ext ender s 

P.M. BELORKAR, S.B. KooAGALI 

Gujarat Veterinary College, Anand- 388001 

Seventy two ejaculates were collected 
from 4 Holstein-Friesian X Kankrej cross 
bred bulls and sixty six ejaculates were 
collected from 4 J ersey X Kankrej cross 
bred bulls. Ejaculates were divided into 
3 equal parts and extended in Egg Yolk 
Citrate (EYC), Egg Yolk Lactose (EYL) 
and Tris Fuctose Yolk Glycerol (TFYG) 
and frozen on liquid nitrogen vapour in 
straws. Thawing of frozen semen in EYL 
consistently gave a better recovery rate 
of spermatozoa than EYC and TFYG in 
both the cross-bred bulls. Percentage 

of post thawing motility of spermatozoa 
in EYC, EYL and TFYG were 34.63 
± 1.23 (32.03±0.03%), 41.30±1.10 
(43.6± 0.04%) and 34.99± 1.33 
(32.9±0.05%), in HF X K cross-bred 
bulls and 31.93±1.25 (28.0±0.05%), 
40.32±1.27 (41.9±0.05%) and 34.61± 
1.33 (32.3±0.05%) in J xK cross-bred 
bulls, respectively.) 

The results indicated the better effici­
ency of EYL for freezing of bovine 
spermatozoa. 

ic 4. Post thaw motility and longevity of buffaloe spermatozoa 

.. 

in different extender s 

M. ANzAR, NASIM AHMAD, MA.NzooR AHMAD 

Pakistan Agricultural Research Council, Islamabad, Pakistan 

Twenty ejaculates, collected from five 
Nili-Ravi buffalo bulls, were split into 
three parts and diluted in different 
extenders, i .e., Lactose, Lactose-fructose 
and Tris-tes-fructose. The straw method 
of deep freezing was used. After thawing, 
survival rate was recorded until the death 
of all spermatozoa. The initial post-thaw 
motility and survival of spermatozoa 
were 32.75% (25-47.5%), 5 hrs; 20% 
(2.5-37.5%), 4 hrs; 14.75% (zero-32.5%), 
3 hrs in Tris-tes-fructose, Lactose-fructose 
and Lactose extenders respectively. 
Statistical analysis revealed a highly 

181 

significant difference between diluters 
regarding poc;t-thaw motility of sperma­
tozoa (P<0.01) and Tris-tes-fructose 
was significantly better than other two 
extenders (P<0.01). However, th.e 
difference between bulls and bull X 
extender interaction were found to be 
imignificant. Present data suggests that 
Tris-tes-fructose may be a suitable 
diluent for preservation of buffalo semen. 
Moreover, studies on comparative 
evaluation of other extenders for freezing 
of buffalo semen need to be conducted. 



5. Freezability and post thaw semen characteristics of Bucks 
of different breeds 

S.N. SINHA, B.K. SINGH 

Ranchi Veterinary College, Ranchi-834007 

Eleven bucks representing three breeds, 
J amunapari (4), Barberi (4) and Bhck 
Bengal (3) were included in this study. 
Semen was collected by means of arti­
ficial vagina twice a week, Volume, 
colour, mass activity and percentage of 
live sperm were recorded before freezing. 
Semen samples were then prediluted in 
Tris extender with 10% volume of egg 
yolk. The samples were centrifuged at 
3000 rpm for 15 minutes. The supernatant 
was discarded and the centrifugate was 
rediluted with Tris extender containing 

20% egg yolk. After packaging in 0.3 ml 
Landshut straws the samples were allowed 
different hours of equilibration, viz., 
2h, 4h, 6h, 20h at 4-6°0. Samples were 
frozen in Liquid Nitrogen vapour. Diffe­
rence with regard to freezabili ty was 
observed between breeds, bucks and 
ejaculates. Effect of hours of equilibration 
wa<i evident in post thaw characteristics 
of semen which included motility, percen­
tage oflive sperm, percentage of abnormal 
sperm and percentage of damaged 
acrosomcs. 

6. Efficacy of tris-citric acid and sodium citrate buffers against 
cold shock to buffalo spermatozoa 

R.K. Tuu, S.P. SmGAL and M:N. RAZDAN 

Department of Animal Product.ion Physiology, 
Haryana Agricultural University, 

Hissar-124 004, India 

Sperm motility, live and abnormal 
spermatozoa! and GOT enzyme were 
recorded before and after cold shock 
in buffalo semen, extended in tris-Citric 
acid and Sodium citrate buffers. The 
difference in percent motile spermatozoa 
before cold stock was not significant but 
after cold shock the per cent motile 
spermatozoa were significantly (P < 0.01) 
higher in tris--citric acid (28.00±4.33) 
than in Sodium citrate buffer (18.00± 
6.74). The per cent live spermatozoa 
before cold shock were more (65.40± 
3.05) in tris-citric acid buffer and less 

·in sodium citrate (56.80±3.20), the 
difference being significant (P<0.0 1). 
However, after cold shock, these diffe­
rences became non-significant. The ext<>nt 
of post shock sperm a bnormalities too 
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did not differ signific'lntly either due to 
buffers or due to cold shock. The release 
of GOT before cold shock was signi­
ficantly (P <0.01) less in tris-citric acid 
(74.50±4.25 units/ml) than in Sodium 
citrate buffer (110.50J:I0.05 units/ml). 
Although, the total release of GOT after 
cold shock to semen extended in tris­
citric acid buffer was comparatively less 
(111.50±14.07 units/ml), as compared 
to sodium citrate buffer (130.00±7.15 
units/ml), but the difference was not 
significant. Based on the above results 
i t may be considered that for deep­
freezing of buffalo semen, tris-citric acid 
buffer with optimum level of egg yolk, 
cryoprotective agents and antibiotics 
can be used successfully. 

..... 

.. 



7. Effect of thawing time on semen frozen in french straws 

G.P. CHINNAIYA and M. BALA KRISHNAN 

Southern Regional Station 
National Dairy Research Institute 

Adugodi, Bangalorc-569 030 

In the practice of artificial Insemina­
tion the information as to how long the 
freeze thawed semen could be used for 
breeding of animals is important. Studies 
were undertaken to evaluate the influence 
of field handling procedures on the sur­
vival rate and fertilizing capacity of the 
spermatozoa. Semen samples which were 
frozen and stored for long time were 
taken at random, out of the Liquid 
Nitrogen container. They were kept at 
(a) body temperature (38°C) (b) room 
temperature (25- 30°C) and (c) in Ice 
water (5C0

) up to a period of 75 minutes. 
The motility, live p ercentage, and aero-

somal integrity were estimated at periodic 
intervals. I t was observed that reasonable 
motility was maintained up to 45 minutes 
when the straw were kept at a constant 
temperature of 38C0 followed by keeping 
in Ice water. The longivity of spermatozoa 
was found to be considera bly low when 
kept at room temperature. Two hundred 
and nineteen animals were inseminated 
after 45 minutes of thawing of which 39 
cows repeated within a period of 60 
days of insemination. This indicates that 
thawing period up to 45 minutes do not 
effect the fertilizing capacity of the 
spermatozoa. 

8. Effect of post thawing preservation on motility and 
fertility of hull semen 

B.K. GoswAMI, C.K. RAJKANWAR, B.N. BoRGOHAIN, B.C. DEKA 

College of Veterinary Science, Khanapara--Gauhati 781022 

One hundred and twenty eight ejacu­
lates obtained from three J ersey and two 
J ersey cross-bred bulls were used to study 
the effect of post thawing preservation 
on motility and fertility of bull semen. 
Semen were extended in skim milk (SM) 
and egg yolk citrate (EYC) extenders 
and after five hours of equilibration 
period it was frozen in 0'5 ml French 
straws and stored in liquid nitrogen. The 
straws, after thawing at 37°C for 10 
seconds were kept in a test tube, wrapped 
with non-absorbant cotton inside a wid<' 
mouth thermos flask containing ice 
cubes. The motility of spermatozoa at 
0, 1-2, 2-3 and 3-4 hours of preserva tion 
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was re<,pectively 64.08, 63.56, 63 .10 and 
62.74 percent for SM extend<:d semen 
and 68.09, 67.41, 67.09 and 66.72 percent 
for EYC extended semen. There was 
significant difference (p<0.01) in ~ean 
motility of spermatozoa between SM and 
EYC extenders in all the periods of 
preserv::ltion. The motility did not differ 
significantly between preservation period_s 
in both the extenders. 

The fertility rate did not drop sigm­
ficantly upto 1-2 hours of post thawing 
preservation. But fertility rates obtained 
at 2-3 hours and 3-4 hours of post thawing 
preservation were significantly lower than 
that obtained at O hour. 



9. Effect of storage at- 196°c on quality of goat semen frozen 
with and without seminal plasma in tris based extender 

B.C. D EKA, A.R. RAo 

College of Veterinary Science, Khanapara-Gauhati 781022 

Ten ejaculates, two from each of 5 
local bucks, were frozen in 0.5 ml French 
straws with and without seminal plasma 
in Tris egg yolk ci tric acid fructose 
glycerol extender by rapid horizontal 
vapour freezing technique. T he percen­
t1.ges of progressively motile and live 
sper m and damaged acrosomes in frozen 
semen were determined at 'O' day (14 
hours), after 3,6,9 and 12 months of 
storag"" in liquid nitrogen (-l 96°C). 
The mean percentages of progressively 
motile and live sperm did not "ary signi­
ficantly between storage periods, between 
treatmen ts (With and without seminal 

plasma) and dm to storage period X 
treatment interaction . The perceutage of 
damaged acrosomes in semen frozen with 
and without seminal plasma was 11.20 
±1.55 and 14.80±1.21 at '0' day and 
16.30± 1.48 and 19.30±1.23 after 12 
months of storage. The percentage of 
damaged acrosomes differed significantly 
(P<0.01) between storage periods, be­
tween treatments (with and without 
seminal plasma) but did not differ signi­
ficantly due to storage period X treatment 
interaction. The increase in percentage 
of damaged acrosomes was significant 
only after 6 months of storage. 

1 o. Effect of diluters on motility and fertility of frozen goat semen 

A.H. CHOUDHURY, B.C. D EKA, C .K. RAJKONWAR 

College of Veterinary Science, Khanapura-Guwahati, 781022 

respectively at prefreezing, and 61.10± 
1.10 and 64.90±1.05 respectively a t post 
freezing; The PPM decreased signi­
ficantly (P< 0.01) due to freezing in 
both the diluters. T he PPM did not 
differ significantly between diluters a t pre 
freezing while it was significantly higher 
(P<0.05) in TEYCAFG diluter at post 
freezing. 

Of 40 and 52 does inseminated with 
semen frozen in EYCFG and TEYCAFG 
diluters, 38 and 52 does respectively were 
followed up for 60-90 days non-return . ....­
The non-return rate for the two diluters 

' . 

Twenty four ejaculates, 12 from each of 
two Beetal bucks were used to study the 
r elative efficacy of egg yolk citrate fructose 
glycerol (EYCFG) and T ris egg yolk 
citric acid fructose glycerol (T EYCAFG) 
diluters for freezing of buck semen. The 
ejaculates were diluted at the rate of 
l :10 with the two diluters by split sample 
technique. The diluted semen was cooled 
from 37°C to 5°C in l '5 hours. After 4 
hours of equilibration a t 5°C, the semen 
was vapour frozen in O' 5 ml. French 
straws, Thawing of semen was done in 
water at 37°c for 10 seconds. T he percen­
tage of progressively motile sper matozoa 
(PPM) in EYCFG and TEYCAFG 
diluters was 75.20± 1..10 and 78.00±0.65 

was 78.95 and 88.46 per cent respe-ctiv<.ly, a. 

the difference being non significant. 
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11. Keeping quality of frozen thawed chilled Buffaloe semen 
PHALAK, V.G., HuKERI, V.B. 

Bombay Veterinary College, Parel-Bombay, 12 

Deep Freezing of buffalo semen was 
done in Tris-Egg yolk dilutor with 6% 
Glycerol. The semen was packed in 
French mini (0.25 ml) and French 
medium (0.50 ml) containing 40 million 
spermatozoa. The Frozen semen thawed 
at two temp~ratures Viz.+5 °0. for 2 
minutes and + 37°C. for 30 seconds wa~ 
preserved as chilled semen at + 5°0. 
and the revival of sperm1.tozoa in respect 
of progressive motile percentage was 
studied at 0 hr., 4 hr. & 8 hr. of preser­
vation. 

The overall progressive motile sper­
matozoa percentage observed in French 
mini straw (38.78±3,06%) was signi-

ficantly superior to French medium straw 
(35.46±3,14%) in chilled semen. The 
1evival rate of spermatozoa at thawing 
temperature o{+37°C. (43 .77±1.15%) 
was significantly higher than that of 
+5°0. (30.47±1.15%): The mean pro­
gressive motile percentage cf freeze­
thawed-chilled f.emen differed signi­
ficantly between Ohr. & 4 hr.; 4 hr. & 8 
hr. and Ohr. & 8 hr. The study indicates 
that freezethawed ( +37°O.)-chilled semen 
can very well be used for insemination 
upto a period of 8 hrs. of storage H+5°C. 
in the field where it is not possible to 
maintain the straws in LN2 containers. 

12. . Deep freezing of buffalo semen in different packing straws, 
freezing rates, and thawing temperatures 

V;G. PHALAK, V.B. HUKERI and B.R. DESHPANDE 

Bombay Veterinary College, Bombay-400012 

The revival rate of Frozen buffalo 
spermatozoa in Tris Egg Yolk dilutor 
with 6% Glycerol was studied in diffe­
rent packing straws, Viz. French mini 
(0.25 ml.), French medium (0.50 ml.) 
and German Land Shut (0.25 ml.) con­
taining 40 millions spermatozoa; freezing 
rates, Viz. Convrntion·\l (4 ems above 
LN2 level) and Rapid (2 ems above 
LN2 level) and thawing temperatures 
Viz. + 37°. for 30 seconds & + 55°0. 
for 12 seconds. The revival rate in 
respect of progressive motile % observed 
by Rapid (53.45± 1.22%) freezing was 
significantly superior to that of conven­
tional (48.44+0.91 %) freezing method 
The revival rate of spermatozoa was 
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significantly higher at thawing tempera­
ture at +55°0 . {52.57±1.49%) than 
that of +37° (49.32± 1.21%). The revival 
rate of spermatozoa in French mini 
(52.57±1.85%) and German Land Shut 
(52.15±1.94%) was found significantly 
'>Uperior to French medium straw ( 48.55 
±1.43%), 

The decrease in SDH activity was 
a lso less in freeze thawed semen in French 
mini and German Land Shut straw as 
compared to French medium straw. 
Thawing at +55°0. for 12 second:: 
indicates lesser damage to spermatozoa 
as evinced by decrease in percentage of 
SDH activity. 



13. Studies on influen ce of thawing temperature and m edium 
on 

Post thaw Physiological ch anges of buffalo semen 

PuNEET KuMAR ';lnd P.A. SARMA 

Central Frozen Semen Production and Training Institute, 
Hesserghatta, Bangalore North-560088, Karnataka 

In the pre5ent invessigations an attempt 
has been made to study the effect of 
different thawing media- Atmospheric 
air at l8°C for 6 minutes and in water 
at 20°C for 90 seconds and at 40°C for 
30 seconds on post thaw physiological 
changes of buffalo semen frozen in two 
diluents; T ris and Egg-yolk citrate. 
Certain physical panmeters like motility, 
non-eusinophilic count and moq:,nologo­
gical abnormalities and biochemica l 
parameters like Hyolur,midase, GOT 
'lr.d GPT enzymes were studied. Post 

thaw incubation studies were also conduc­
ted on the above mentioned Phy'>iological 
parameters to know how long the thawed 
semen could be used with usc.ful motility. 

The res.ilts have indicated the buffalo 
semen extended in Tris diluent aad 
thawed at 40°C for 30 seco:.ds in watu 
would be more suitable than the ,ther 
media and temperatures <;tu died. Post 
thaw incubation of ht ffaw semen -it 37°c 
would fecilitate the use of buffalo semen 
for longer periods (3 nours) after thawing 
for Al in buffaloes. 

14. Effect of thaw rates on motility, survival and acrosomal 
integrity of buffalo spermatozoa frozen in medium french straws 

A.V. NARASIMHA RAO, G.B. HARANAT~, G. SOMA SEKHAR and J. RAMAMOHANA RAO 

Indo-Swiss Project, Visakhapatnam, 
& College of Veterinary Science, Tirupathi, Andhra Pradesh 

The objective was to determine the 
effect of different thaw rates on motility, 
survival and acroSomal integrity of 
buffalo spermatozoa frozen in medium 
french straws. Sixteen ejaculates from 
four mature buffalo bulls of Murrah 
breed were tested in a 4 X 4 X 4 factorial 
combination. Semen was extended in 
Tris egg yolk glycerol extender, frozen 
in 0.5 ml polybinyl chloride straws in 
liquid nitrogen vapour and stored in 
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liquid nitrogen for 24 h. Straws were 
thawed at water bath temperatures of 
30°, 37° or 75°C for 30s, 15 or 30s, and 9s 
respectively. Semen was incubated at 
37°C for 6 h and evaluated at hourly 
intervals for percentage of motile sperma­
tozoa (% MOT), percentage of total 
spermatozoa with intact acrosorr.es (PIA) 
and percentage of spermatozoa with 
intact, healthy acrosomes (PIHA) after 
0 and 3 h of incubation, The initial post-
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thaw motility (Oh) average 66.9, 66.6, 
72.1 and 64.6% for the four thaw ratec; 
respectively. Differences were significant 
between thaw rates for ·% MOT at O h 
(P<0.05) and 1 h (P<0.01) evaluation, 
post-thaw sperm surviva l a t 37°C and 
absolute index of sperm survival. Bulls 
.also differed (P< 0.01) for % MOT at 
J, 2, 3 and 4 h evaluation, post-haw sperm 

survival at 37°C and absolute index of 
sperm survival. Significant (P<0.01) 
interaction of thaw rate X bull for % 
MOT a.t l h evaluation was observed. 
Either treatments or bulls had any 
significant effect on PIA and PIHA after 
0 and 3 h incubation. Thaw rate of 37°0 
for 30 s was comparatively superior to 
other rates studied. 

I 5. Fertility of chilled and deep frozen buffalo bull spermatozo~ 
under field conditions 

T.B. SuRYAPRAKASAM, A.V. NARASIMHA RAO and G.B. HARANATH 

Indo-Swiss Project, Vi.sakhapatoam, Andhra Pradesh (India) 

In order to evaluate the fertility of 
.Buffalo spermatozoa deep frozen in 
medium french straws, data on 3009 
Buffalo-Cows in 16 field A.I. units which 
were verified for pregnancy following 
first A.I. with semen from 4 Murrah 
Bulls has been obtained and analysed. 
Semen was extended in Tris egg yolk 
_glycerol extender to contain 30 million 
spermatozoa per straw equilibrated for 
6 hours, frozen in 0.5 ml polyvinyl 
-chloride straws in liquid nitrogen vapour 
for 8 minutes by rapid horizontal vapour 
freezing technique and stored in liquid 
nitrogen for varying periods. Insemina­
tions were done by experienced techni­
-cians during later half of the heat period 
by using A.I. gun and later verified for 
pregnancy by rectal palpation 60- 90 
days post-insemination . 

The overall first conception rate was 
.50.9% , Between Bull and between 
season variation in conception rate was 
.significant. (P<0.05) During summer 

season, the conception rate was signi­
ficantly less (47.5% ) when compared to 
winter and rainy seasons. 

Data were also obtained on first service 
conception rate of 1645 buffalo-cows 
inseminated with chilled semen from 
the same four bu1ls, extended in Egg 
Yolk citra.te dilutor, preserved at 4 degree 
centigrade and supplied to these A.I. 
Centres prior to introduction of frozen 
semen. The overall first service conception 
rate obtained with chilled semen was 
47.l %, This was significantly (P<0.05) 
less than that obtained with frozen semen. 
Bulls varied in conception rate while 
seasonal fertility differences were non 
significant. Long distance transport 
of chilled semen of Buffalo bulls was 
found to have adverse effect on fertility. 
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It is concluded that the use of frozen 
semen improved first service conception 
rates of buffaloes as compared to chilled 
semen in field conditions. 



16. Deep freezing of bull semen in soluble gela tin container s 

THANAWALA, A.J. SoNAWANE, S.A., DESHPANDE, B.R. and SANE, C.R. 
Dept. of Gynaecology and Obstetrics, Bombay Veterinary College, 

Parel, Bombay-12 

A n ovel method of packing and storage 
of semen was standardised. 0.5 ml. of 
diluted bull semen (Diluted in egg Yolk 
tris glycerol dilutor) was filled in shellac 
coated gelatin containers (Size "0"). 
3 Pure bred J ersey and 3 Holstein-Friesian 
bulls, and 3 each of J ersey x Gir crosses 
( 50 :50) were included for the trial. 

Thh innovative mode of packaging 
-and storage of semen was compared with 

the existing straw method. Parameters 
like Progressive Motile Percentage, Vital 
count, Abnormal percentage and Acroso­
mal Intactness were studied comparatively 
before and after freezing for both the 
methods. 

Sixty ejaculates were processed and 
the results were found to be fairly good 
for storage of semen in gelatin containers 
11nder deep freezing conditions. 

17. Freezability of bovine spermatozoa in laiciphos-478 employing 
"Tupol" technique 

M.R. ANSARI 

Indian Veterinary Research Institute 
batnagar, U.P. 

Several extenders have been tried on 
ultra-low temperature preservation of 
bovine spermatozoa viz. egg yolk citrate, 
egg yolk lactose, tris, skim milk etc. with 
success. A variable degree of success 
have been reported for the preservation 
of buffalo spermatozoa at ultra-low 
temperatures in skim milk, egg yolk 
citrate, citric acid whey and tris. 

The Laiciphos-478 (France) has been 
used at this Institute for the preservation 
of cattle and buffalo spermatozoa at 
ultra-low temperature and its efficiency 
has been compared with egg yolk citrate. 
A total of 40 ejaculates from four bulls 
(two Holstein Friesian and two buffalo) 
were taken for this experiment. Conse­
quently ten ejaculates from each bull were 
fractionated into the two aliquotes after 
the assessment of its quality diluted m 

EYC and Laiciphos-478. The level of 
glycerol at 7% and equilibration time of 
4-6 hrs were ·maintained for both the 
extenders. 

The average post-thawing percentages 
of Holstein-Friesian bulls semen (No. HF 
166 and HFl 78) were 45.0± 2.24 and 
49.0±2.3% in Laiciphos-478, whereas 
the corresponding values were 31.0± 
1.80 and 33.0± 1.86 in egg yolk citrate. 
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The average recovery rate of buffalo 
semen (buffalo No. 849 & 8) were 35.0± 
2.89 and 36.0+2.77 in Laiciphos-478 
whereas the values were 25.0±2.24 and 
24.0± 1.64 in egg yolk citrate. Highly 
significant differences were recorded in 
pre-freezing and post-freezing percentages. 
A significant difference was recorded in 
tne recovery rate of the two extenders. 
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18. Migration rate of unfrozen and frozen semen of holstein 
friesian hulls in the oestrual mucus of cows 

Y. KUMAR, S.N. SINHA, M.H. AKHTAR, R.N. SINGH 

Ranchi Veterinary College.Bihar 800014 

Samples of oestrual mucus were ollec­
ted from 67 non descript cows during the 
follicular phase of the oestrus cycle. 
Uterine and Ovarian changes were 
monitored by rectal palpation and 
accordingly the cows were grouped as 
having 1st, 2nd and 3rd degree of uterine 
tone. The migration rate of sperms in the 
muCJS was recorded by Sprojte syrige. 
Levels of sodium and potassium were 
determined by Systronic Flame Photo­
meter. The migration rate of sperm in 
the oestrual mucus depended on the 
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tonicity of the uterus and level of electroly­
tes in the mucus: The migration rate of 
unfrozen sperms was recorded to be 
50.6±1.1 mm/20 min. and of frozen 
sperms 57.3±1.2 mm/20 min. Sodium 
level was found to be 294.6±5.9 rng/100 
ml and that of potassium was 62.7±2,2 
mg/I 00 ml. Levels of sodium and potas­
sium and migration rate of unfrozen and 
frozen sperms of Holstein Friesian bulls 
in oestrual mucus collected a t different 
degrees of uterine tone- were found to be 
significant (P <0.01). 



SESSION: X 

Anoestrous and Miscellaneous 

1. Reproductive performance of unproductive dairy animals 
following induction of lactation 

S.K. SINHA, A. PRASAD, D.K. MUKHERJEE 

Ranchi Veterinary College, Ranchi- Bihar 

Estradiol-1 7 ~ and Progesterone dissol­
ved in ethanol were given subcutaneously 
twice daily at 12 hrs interval for seven 
consecutive days to initiate lactation a1.d 
changes in reproductive performance in 
non-lactating and non-pregnant dairy 
animals (9 cows and 9 heifers). The daily 
dose of stradiol and pogesterone was 
0.1 mg and 0.25 mg/kg body weight 
respectively. 

First estrus behaviour was noted on 

3.85±0.59 and 3.55±0.41 days in heifers 
and cows respectively after the I st 
injection. Reguhr estrus appeared on 
74.4±3.76 and 87.6±2.87 day in 5 
heifers and 5 cows ( 55.55 %) and 4 heifers 
(44.44%) and 2 cow·s (22.22%) conceived 
and calved normally. Statistically a 
difference (P <0.05) was observed on 
days required for appearance of regular 
estrus between two groups of animals. 

2. Effect of feed additives on milk production and silent heat 
problems in dairy cows 

B.N. DEY, S.P. BHATTACHARYA, R .R. PoTDAR 

Directorate of Veterinary Services, West Bengal 

A product containing certain amino 
acids, vitamins and minerals have been 
tried on Dairy cows having problems of 
low milk yield in a group and silent heat 
in another. I t has been found that use 

of the product could positively augment 
milk production and induce heat, result­
ing in pregnancy in the former and latter 
groups re.spectively. 
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3. Effect of laparoscopy on reproductive performance in sheep 

G. l\·1. WANI 

Central Institute for Research on Goats, Mathura 

Effect of laparoscopy on fertility was 
studied in ewes. The ewes were laporo­
scopied for various diagnostic purposes 
during oestrous cycle. Laparoscopies were 
conducted once, 2-3 times, 4-5 times or 
more than 6 times in a group of 37 ewes. 

Another sub. group not laparoscopied 
at all served a control. Laparoscopy 
upto 5 times per oestrous cycle did not 
effect fertility. The body weights of 
pregnant ewes during gestation did not 
vary between groo.1ps. 

4. Induction of lactation in infertile cattle 
histological and ultrastructural studies: 

M.A. NowsHAHRI and S.N. MAURYA 

Department of Gynaecology and Obstetrics 
College of Veterinary Science 

G.B. Pant University of Agriculture & Technology 
Pantnagar (India) 

T he histological and ultrastructural 
changes were investigated in mammary 
parenchyma of infertile cattle artificially 
induced to lactation. The lactation was 
induced by administration of diethylstil­
boestrol dipropionate @ 7 mg/100 kg 
body wt and progesterone @ 20 mg/100 
kg body wt for 12 days, prednislone@ 20 
mg/animal/day on day 14,15 and 16th 
and reserpine on day 17 to day 19. 
Tissue Biopsies were obtained from 10 
animals once in an animal on day 0.16 
and 35th of the therapy. Milking was 
commenced on day 20 of the treatment 

-VJ_ period. 
The highly dense or loose areolar 

.a.. i;:onnective tissue prevalent on clay 0 was 
replaced by alveolar tissue on day 16 

and further increase was noticed on dav 
35 in cattle successfully induced to lacta'­
tion while as involutary changes were 
observed in non-successfully induced 
cattle on day 35. Electron microscopy 
revealed well developed organelle and 
secrecary activity in successful cattle on 
day 35 but in unsuccessful cattle convolu­
ted nuclei surrounded by a thin band of 
cytoplasm were seen. The mammary 
development was not equivalent to that 
of a normal post parturient cattle even 
in successful cattle on day 35. The results 
suggest that more emphasis· should be 
directed towards achieving the ce-11 
proliferation and differentiation for the 
development of mamary gland equivalent 
to that of a normal post parturient cattle. 
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5. Some observations on female and male genital 
systems of montijac deer (Muntiacus muntijac) 

K.K. BoNIA and H.K. Goom 

Department of Animal Production & Management, 
College of Agriculture, Assam Agril. Univ., 

Jorhat-785013 (Assam) 

By the department of Forest, Diphu, 
Government of Assam, a female and two 
male Montijac deer-popularly known 
"Barking deer" (Muntiacus muntijac) 
were found as unclaimed carcasses and 
were handed over for a report. With due 

perrmss1on of the authority concerned, 
the genital system of these animals were 
subsected for a gross anatomical and 
biometrical observations followed by 
recording photographically, numerically 
and discussed accordingly. 

6. Angioa~chitecture of uterus and histology of uterine 
artery in different reproductive conditions in buffaloes 

S. KUNCHITHAPATHAM, and S.R. PATTABIRAMAN, 

Madras Veterinary College, Vepery-Madras 600 007 

Radiographic technique with 20 per­
cent lead oxide solution as radio opaque 
material was employed to study angio­
architecture of normal, pathological, 
anestrus and gravid uterus in buff'¼loe-;, 

The middle uterine arteries on either 
side cf the uterus were inter connected 
with one to three prominent anastomising 
arches at the level of the body of the 
uterus. The uterine branch of the vagin~l 
artery joined the middle uterine ar tery 
and also formed ~c;tinct anastomising arch 
at the level of the cervix. From these 
arcnes fine arterial net work r~mify in 
the midline along the intercornual liga­
men t. The a rcuate ar,teries were thin and 
less coiled in anestrus condition, much 

reduced in length and indistinct in 
perimetritis and straight and thicker in 
gravid uterus. The body of the gravid 
uterus was di,tinctly free of arcuat<" 
arteries. One or two uterine branches of 
ovarian artery were observed to anastomose 
with the middle uterine artery. 

In gravid uterus the uterine artery 
showed either subendothelical thickening, 
spliting and fragmentation of the lamina 
elastica intema or proliferation of endo­
thelial cells. In uterus with perimetritis 
the uterine artery showed subendothelial 
thickening of tunica intima and spliting 
of lamina elastic interna resembling 
arteriosclerosis. 
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7. The ischiorectal fossa approach in a cow for the surgical 
treatment of an abscess in the uterine wall 

D. JOHN and J. RAJASEKARAN 

Madras Veterinary College 

A successful surgical tcea tment of an 
abscess in the uterine wall is described. 
The uterus is exteriorised through the 
ischio rectal fossa. This has given better 
visualisation, all possible exploration and 
treatment without complication of perito­
nitis etc. The bleeding is negligible. I t is 
quite safe. Animal had an uneventful 
recovery and became pregnant in the 
same horn. The other possible uses of 
this approach are also discussed in the 
report. 

Abscess in the uterine wall in cow<; has 
been reported by Roberts (1982) and 
this has to be differentiated from a 
tumour, cyst or hematoma. He has also 

reported one case caused by improper 
use of an artificial insemination pipette 
and several cases aborting at the fourth 
month of pregnancies on successive 
gestations and sold as sterile animals. 
According to him treatment is usually 
impossible without the danger of causing 
severe perimetritis or peritonitis. If the 
abscess is small the animal may recover 
but in many cases the animal becomes 
sterile. 

A successful surgical treatment with 
the uterus approached through the ischio 
rectal fosmsa followed by pregnancy is 
reported. 

8. Experimental a:ffalotoxicosis and testicular histology 

B. NEDUNCHERALATHAN, R. SRINIVASAN, D. KATHIRESAN_ and S.R. PATI'ABIRAMAN 

Madras Veterinary College Madras-7 

Since there exists contradicting reports 
on the effect of affalotoxicosis of tesri­
cular histology, some favouring testicular 
degeneration due the affection and some 
others indicating no ill effect con trolled 
experiments were conducted to assess 
the influence of the affalatoxicosis on 
testicular histology. Guinea pigs and 
rabbits were the subjects of the study. 
Litter mates were divided into control 
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group and the experimental group. 
Experimental group guinea pigs were fed 
with 0.5 ppm of AFB1 and the experi­
mental rabbits were fed with 0.3 ppm of 
AFB1 for 18 weeks and 16 weeks respec­
tively. Histopathological studies of the 
testis of the animals sacrificed a t 4, 9 
and at the end of 16 or 18 weeks revealed 
that the chronic affalotoxicosis has no 
ill effects on testic.ilar histology. 



9, Estradiol-17~ and Progesterone dependent changes in the 
serotonin level of Pineal of ovariectomized hens 

S. KAJAL and R.P. MouDGAL 

Department of Animal Production Physiology, 
H aryana Agricultural University, 

Hisar-125 004, India 

Serotonin (5-HT) in Pineal was deter­
mined after an hour of last injection 
(1/M) administered in two combinations 
of 17~- estradiol and Progesterone (10 + 
50 µg and 50+500 µg/kg. body weight) 
for three consecutive days in the ovariec­
tomized hens. Estradiol-17~ together with 
Progesterone (10 + 50 or 50+500 µg/kg 

body weight) caused significant drop in 
5-HT content of Pineal of ovariectomized 
hens (0.167±0.032 or 0.256±0.025 µg/ 
mg) in comparison to that in control 
group (0.408±0,42 µg/mg). This observa­
tions suggested that gonadal hormones 
are capable of modifying the levels of 
5-HT of Pineal gland . 

10. 'Serotonin in Pineal of chicken in relation to 
follicular status~ 

S. KAJAL and R.P. MouDGAL 

Department of Animal Production Physiology, 
Haryana Agricultural Univenity, 

Hisar-125 004, India 

Serotonin (5-HT) in Pineal was esti­
mated at the age of 24 weeks in three 
groups of hens categorized based upon the 
individual ovarian follicular status (white 
~mbeded follicles but no yellow folliclf, 
yellow follicles but nQ empty follicles and 
yellow follicles with empty follicles). A 
decreasing tren,d in the concentration of 
5-HT in Pineal gland was observed in the 
hens approaching earlier sexual maturity 
in comparison to late maturing hens of 
same age group. The hens with yellow 
and empty follicles were found to have 
significantly lower concentration of 5-HT 
(0.142±0,017 µg/mg) in the Pineal 
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than that of hens having only White 
embeded follicles (0.297 ±0.009 µg/mg). 
The values in the hens having yellow 
follicles (rapid phase of development) 
but no empty follicles (0.197±0,022 
µg/mg) fell in between the values of other 
two groups, without having any sigm­
ficant difference with either of the groups. 
This observation suggests that either the 
lower levels of 5-HT in Pineal might 
have some useful role to play in triggering 
the gonadal maturity or the higher 
concentration could be playing an 
inhibitory role in the development of 
ovary. 



11. 'Serotonin in Pineal of ovariectomized and sham-operated 
hens around sexual maturity' 

S. KAJAL and R.P. MounGAL 

Department of Arumal Production Physiology, 
Haryana Agricultural University, 

Hisar-125 004, India 

Serotonin (5-HT) in Pineal gland was 
quantified, between 0!?.30 to 10.30 hours, 
at the age of 14, 18, 20, 22 and 26 weeks 
in sham-operated and ovariectomized 
hens. I t was found significantly more in 
ovariel tomized hens than in sham-opera­
ted ones at all the age groups. In both 
ovariectomized and sham-operated groups, 
decreasing trend in 5-HT concentration 
with the advancement of age around 
the sexual maturity was noticed. A 

significant difference was noted between 
20(0.402± 0.031 µg/mg) and 22 weeks 
(0.223 ± 0.027 µg/mg), and 22 and 26 
weeks (0.137 ± 0.023 µg/mg) of age in 
sham-operated. The values of 5-HT also 
varied significantly at 20 (0.672±0.030 
µg/mg), 22 (0.580± 0.087 µg/mg) and 
26 weeks (0.372±0.054 µg/mg) of age 
in ovariectomized hens. These observa­
tions indicated inverse relationship 
between 5-HT and gondal development. 

12. Relationship between different stages of Milk Production 
in Bhadawari Buffaloes 

B.N. VERMA, H.B. DWIVEDI, R.P. TIWARI, M.P. KATIYAR, C. SINGH 

C.S.A. University of Agriculture and Technology, Kanpur 208002 

The mean variability and relationship 
of various production traits related to 
different seasons were recorded and found 
that the shishir calving was best for high 
yield of colostrlim and first fifteen days 
milk yield and Basant calver for high 
peak yield and total lactation milk yield. 
In Greesham season calvers, first colo­
strum yield as well as peak yield was 
lowest. This variacion is due to the season 
of calving. The days required to reach 
peak yield and the persi5tancy of peak 
yield, the Hemant calvers reached peak 
yield earliest while Basant calvers latest. 
Sharad calvers maintained the persis­
tancy of peak yield longest and the 
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Basant calvers shortest. The relationship 
between first colostrum yield and first 
15 days milk yield were found to be 
highly significantly correlated for the 
calvers of sharad, Hemant and Varsha 
and significantly correlated for shishir 
calvers. Similarly the colostrum yield 
was highly significantly correlated witn 
peak yield for Varsha and Sharad seasons 
and with total lactation yield only for 
Varsha season calvers and there was no 
significaPt or negative significant correla­
tion for calvers of other seasons. First 
fifteen days milk yield and peak yield 
and total lactation yield were highly 
significantly correlated for Varsha and 



Sharad calvers while no significant 
correlation was found for ca Ivers of other 
seasons. The peak yield and total lactation 
milk yield were found to be highly signi­
ficantly correlated for Varsha and Sharad 
calvers, significantly correlated for 
shishir and Basant ca lvers and non signi­
ficantly correlated for the calvers of 

Greesham and Hemant. I t was conch:ded 
from the study that total lactation yield 
can be estimated in Bhadawari buffaloes 
to a certain extent by knowing colostrum 
yield for calvers of Varsha, first 15 days 
milk and peak yield for calvers of Varsha 
and Sharad seasons. 

13. Annular Dissection for reduction of rectum and 
cervicovaginal prolapse : A case report 

M.J. D ESHMUKH 

District Deputy Director of Animal Husbandry, J alna 

The buffaloe of seven years was brought 
to the Veterinary Polyclinic with a 
prolapsed mass of rectum and cenico­
vaginal prolapse. The buffa.loe had 
calved a bout three weeks before. All 
efforts were tried to reduce the prolapse 
by rou1ine method and by applying roap 
truss. It was found of no use, as such 
the surgical intervention by annular 
dissection was comidered and found 
successful. 

As the case was brought late, the spasm 
of spincter may iaterfere with the blood 
supply to the prolapsed tissue and becomr 
oedematous and cynotic. Due to excessive 
straining and increased intra-abdominal 
pressure vaginal prolapse also occurs 
a long Ni.th rectum. The prolapse of 
rectum was about six inch of the rectal 
wall which was found completely 
necrosed. 

Performed operation under epidura l 
anaesthesia. The area w::i.s prepared in 
'usual manner, cotton is packed in rectum 
to pi event the passage of faeces. Reten-

tion sutures were given to the prolapsed 
portion of rectum. The longitudin'll 
incision was made through the m.m. from 
ano-rectal line to the a pex of prolapst. 
Then circular incision was made through 
m.m. at each end of longitudinal incision . 
By blunt dissection the m.m. seperated 
from healthy underlying tissue. Controlled 
by blunt dissection the m.m. separated 
frcm he"ilthy underlying tissue. Controlled 
the apparent haemorrhages. The proct:­
dure was continued until the m.m. was 
remo"ed. 

The continuous sutures with catgut were 
taken in close contact the circular line 
and rectal wall. Removed the rete:nsion 
sutures. Automatica1ly the rectal prohp­
sed portion was set in, and the cervico­
vaginal prolapse was reduced manrualt 
and very conveniently. 

In this way the case was observed for 
five days and tre3.ted symptomatically. 
The case was completely cured without 
any pursestring sutures. 
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14. Functional Anoestrus therapy in pubertal Crossbred 
heifers with progesterone. primed Oestrogen 

UMA SHANKER, S.K. AGARWAL and L.P. NAUTIAL 

Livestock Production Research (Cattle) 
Indian Vciterinary Research Institute, 

Izatnagar, U.P. 

Forty functional anoestrus crossbred 
heifers having above 225 kg body weight 
and 15 months and above ag~ were assig­
ned to four treatments: Untreated control; 
200 µ.g oestradiol Benzoate intramus­
cularly; 0.5 mg MGA per head daily 
orally for 10 days; M.G.A. 0.5 mg for 
IO days followed by Oestradiol benzoatc 
200 µ.g injected 48 hr. after the last day 
of MGA feeding. In respond, in control 
group 20% heifers exhibited natural 
ovulatory oestrus and also conceived 
simultaneously. In the trea ted group 30, 
50 and 80% heifers ovulated at the 
induced heat with OB, Melengtstrol 
acetate (M.G.A) and M G A+ OB 
treatment. The conception rate 11. 

induced oestrus was 10, 20 and 50% in 
0 B, M G A and M G A±OB treatment 
groups. The subsequent cycle length 
after induced oestrus was 16.0 (50%), 
17.0 (33.3%) and 18.0±0.3 (100%) days 
in O.B., M.G.A. and M G A + OB 
treated animals only, 1 (50.0%), 1 
(33.3%) OB and M GA treated heifers 
could not show the subsequent cycle 
after induced oestrus. In the first natural 
cycle all the treated heifers were co.1-
ceived. These results indicate that 
ovarian cyclicity and ovulatory oestrus 
can hormonally be induced in functi.:mal 
anoestrus puberta l crossbred heifers for 
early breeding with normal age and 
weight. 

15. Studies on Biochemical profiles in Anoestrus Buffaloe Heifers 

R.K. CHANDOLIA, S.K. VERMA, R.C. GUPTA 

Dept. of Gynaecology & Obstetrics, H.A.U., HISSAR 

The present study was conducted on 
thirty two anestrus and twenty five 
cycling buffalo' heifers maintained at 
Progeny Testing Farm, Hissar. Cycling 
buffalo-heifers were kept as control in 
the present investigation. 

No significant variations were observed 
in blood glucose and total plasma 
protein levels in anestrus and cycling 
heifers during estrus and diestrus phases. 
, Total plasma vitamin E levels were not 
significantly different between anestrus 
and cycling heifers during different 
phases of estrous cycle. The vitamin A 
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levels were significantly (P<0.01) higher 
during diestrus phase than those in 
anestrus and estrus phase in cycling heifers. 
However, variations in plasma vitamin 
A levels were found to be non-significant 
in anestrus and cyling heifers during 
estrus phase. 

No significant variations occured in 
plasma calcium levels in anestrus and 
cycling heifers. However, plasma in­
organic phosphorus leve1s were signi­
ficantly (P <0.01) lower in anestru~ as 
compared with estrus and diestrus phases 
in cycling animals. 



16. Studies on certain blood constituents of anoestrous cross 
bred cattle 

H.B. NAYAK and B.N. MoHANTY 

Department of Gynaecology, Orissa Veterinary College 
Bhabaneshwar 751003 

The levels of certain blood constituents 
were precisely determined to correlate 
their defficiencies in anoestrous cross 
bred cattle. 

The serum calcium level in anoestrous 
heifers and cows were 9.42± 0.27 and 
10.04± 0.27 mg.%, which was not signi­
ficantly different in comparison to control. 
A significantly lower level (P<0.01) of 
inorganic phosphorus was observed in 
anoestrous heifers (4.84±0.19 mg%) and 
anoestrous cows (4.87±0.27 mg% ) when 
compared to the cycling heifers and cows 
(control). But the difference in values of 
anoestrous heifers and cows was not 
significant. The serum calcium and 

inorganic 'phosphorus ratio was found 
to be higher in anoestrous heifers, but in 
anoestrous cows, the ratio was signi­
ficantly higher (P<0.05). Serum mag­
nesium levels in anoestrous heifers and 
cows were 2.34±0.06 and 2.41±0.13 
mg%, which did not differ significantly. 
But significantly lower values (P<0.05) 
of serum protein were obtained in 
anoestrous heifers (5.89± 0.16 gm.%) 
and anoestrous cows (5.95±0.11 gm.o/.,) . 
The post treatment values revealed 
significant difference (P<0.01) in 
inorganic phosphorus, total protein and 
calcium- phosphorus ratio in cattle 
exhibiting oestrous. 

17. Hormonal and non Hormonal treatment of summer 
Anoestrous in Buffaloes 

PRANEE PoRNRATTANAPITAK, Y.G. DuGWEKAR 

Punjab Agricultural University, Ludhiana 

Investigations were conducted to find 
out the efficacy of hormonal (Pregnant 
Mare Serum Gonadotropnin-PMSG) 
(Folligon or Chronogest) and non-hor­
monal (Clomiphene Citrate) (Fertivet) 

· drugs on induction of oestrus and ovula­
tion in buffaloes during summer. Twenty 
six buffaloes were used in the study of 
which, 21 animals received 50 mg 
progesterone per day for 7 days, followed 
by 1000 i.u. PMSG (6 animals) or 2000 
i.e. PMSG (5 animals) on day 8th. Ten 
buffaloes received 600 mg clomiphene 
citrate on day 8th and 900 mg on day 
9th. Remaining 5 animals served as 
control. All the 11 anoestrous buffaloes 
treated with PMSG exhibited oestrus 
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within 7 ± 1.84 days after the treatment 
and all (100%) ovulated. Amongst the 
10 buffaloes treated with clorniphene 
citrate 7 (70%) exhibited oestrus within 
4± 1.88 days after treatment and 5 of 
these (73.43%) ovulated. Blood glucose 
levels significantly increased after treat­
ment of anoestrous buffaloes with proges­
terone, PMSG or clomiphene citrate. 
Serum cholesterol, inorganic phosphorus 
and calcium did not show any significant 
variation between anoestrous condition 
and during the oestrous cycle. I t is con­
cluded from these studies that both, 
PMSG or clomiphene citrate, could be 
successfully used for the treatment of 
summer anoestrus in buffaloes. 
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18. Therap eutic use of t onophosphon vet* (Sodium Salt of 
4-Diethylamino-2-Dimethylphenyl Phosphonic Acid) 

in Anoestrus Buffaloes 

SATISH KUMAR 

Indian Veterinary Research Institute 
l zatnagal'-243122 

Phosphorus plays an important role 
in metabolism, influences vital body 
functions and is utilized in bone forma­
tion and synthesis of essential compounds 
of the tissues like phospholipid anrl 
nucleick acid. I t stimulates the smooth 
muscle of uterus and promotes the 
gonadal and genital activity. Tonopho­
sphon vet 20% solution was used in the 
treatment of anoestrus buffaloes. The 
anoestrus buffaloes which did not 
exihibit any sign of oestrus since last 8 
months and had atonic uterus and 
subactive ovaries were given the treat­
ment. Group I was given 3 injections of 
Tonophosphon (10 ml intramuscular) 
on alternate days and were fed 50 gms. 

of Minimix (Mineral mixture) for 20 
days. Group II received only 50 gms. 
of Minimix for 20 days. The third group 
(contrcl) received no treatment. 13 
(81-25%) out of 16 buffaloes of group I 
came in heat within an average 22,30 days 
(6 to 52 days) from the first day of treat­
ment; out of which 10 conceived. In 
group II seven (46.66%) out of 15 treated 
buffaloes showed heat within 28.37 days 
(9 to 46 days) interval from the first day 
of treatment; out of which only 4 con­
ceived. In the control group (no treat­
ment) two buffaloes out of 10 buffaloes 
showed heat within 60 days but none 
conceived. 

19. Efficacy of steroid Hormones in the treatment 
of Anoestrous crossbred cattle 

j ASWANT SINGH, B .K. SINGH, BALRAJ SINGH, M.P. SINHA 

Ranchi Veterinary College Bihar 

A combination of estrogen and pro­
gesterone (Secrodyl, Glaxo Allenbury's) 
was tried to induce estrous in crossbred 
cows and heifers suffering with true 
anestrus condition. Different dose sche­
dule of the drug was tried in different 
groups of anestrus cattle. Efficacy of 
the drug to induce estrous (83.33%) 
was observed to be the best when it was 
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administered in the dose of 2 ml (5 mg 
Megesterol Acetate and 0.03 mg Ethinyl 
Estradiol/ml) intramtLscularly followed by 
1 ml consecutively for 3 days. In the 
groups of animals where the drug was 
administered at the rate of 1 ml daily 
for four days and 2 ml daily for three 
days, the percentage of animals respond­
ing were 56.31 and 50.00 respectiv!ly. 



In control group of animals only 22.22 
percent evinced estrous in 36.00±4.00 
days, whereas in treatment groups the 
duration between the day of last injection 
and onset of estrous varied between 5 to 
12 days. Normal deviate test revealed 
significant difference in occurrence of 
estrous between the treatment groups. 
Conception rate in induced estrous was 
found to be highest (72.22%) in the 

group of animals where secrodyl was 
administered in dose regimen of 2+1 +1 + I 
ml. The colour, appearance, consistency 
and fern pattern of cervical mucus did 
not differ between the treated and 
spontaneously cycling animals during 
estrous. However, pH and spinnbarkeit 
value of cervico-vaginal mucus differed 
significantly (P L 0.05) between induced 
and spontaneous oestrous. 

20. Effect of intra-uterine iodine infusions in anoestrous cows 
with special reference to serum protein hound iodine levels 

H .S. BIRADE, V.L. DEOPURKAR, B.R. D ESHPANDE and P.M. P UNTAMBEKAR 

Department of Animal Reproduction Bombay Veterinary 
College, Pnrel, Bombay 

36 cows having post-partum anoestrous 
for 90 days or more were selected for 
this study. Prior to the commencement 
of treatment, all cows were rectally 
screened to confirm gonadal inactivity. 
Cows were grouped into four groups 
and were subjected to different treat­
ments viz. Lugol's iodine 1 %, Pivipol I% 
Betadine 1 % and 4th group was kept 
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as control. 20 ml of iodine preparations 
were given intrauterine at the interval 
of one week-maximum 3 infusions were 
carried out. 

Protein Bound Iodine levels before 
and after treatment for consecutive three 
weeks and one level on 21st days post 
treatment were estimated. 
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21 • Validity of some Biochemical parameters for the assessment 
of r esponse to gonadoliberin in anoestrus Buffaloes 

R.L. DHOBLE, S.K. GUPTA 

I.V.R.I., lzatnagar 

The availability of gonadotrophin 
releasing hormone (GnRH) synthetic 
analogues-gonadoliberin, has promoted 
a new era in fertility regulation. The 
present investigation has evaluated the 
relation between clinical ovarian response 
to the apministration of gonadoliberin 
in anoestrus buffaloes and some bioche­
mical parameters in blood indicative of 
metabolic status. 

Thirty four anoestrus buffaloes were 
treated with GnRH (Buserelin acetate 
(D-Ser(BU + ) 6LHRH (1-9) nonapeptide 
ethylamide, Hoechst, Frankfurt, Ger­
many) aqueous solution 0.0042 ng/ml, 
a dministered as a single intramuscular 
dose of 5 ml. 

The mean interval in days from gona­
doliberin treatment to the onset of 
clinicogynaecological response indicated 
that 3 animals showing expression of 
oestrus and or conception responded 
within 7-10 days while 4 animals took 

19-30 days. Gonadoliberin compound 
appeared effective in buffaloes showing 
clinico-ovarian response. The ovarian 
events, however, seem to have been 
triggered only partially in majority ani­
mals ·with no actual manifestations of 
oestrus. 

The biochemical parameters li:Jce 
calcium, inorganic phosphorus, glucose, 
haemoglobin and thyroid hormone levels 
in blood were measured in relation to 
clinical response to treatment. Haemo­
globin, calcium, phosphorus, total pro­
teins, albumin, globulin and thyroid 
hormone levels did not appear related 
to clinical response. However, a higher 
albumin-globulin ratio may be related 
to a superior response to gonadoliberin 
treatment in buffaloes. The results indi­
cated a possibility of predicting response 
to GnRH treatment based on blood 
glucose level in buffaloes. 

22. Studies on efficacy of some m edicaments in combating 
post partum anoestrus condition in Buffaloe cows 

A.K. BANERJEE, R. R oY CHOUDHARY 

Department of Clinics Mohanpur (W .Bengal) 

125 high yielding graded Murrah· 
buffalo cows from the city khatals in 
Calcutta suffering from prolonged post­
partumanoestrus condition due to smooth 
a nd inactive ovaries were treated with 
various medicaments to study their 
efficacies for oestrus induction and concep­
tion by natural service. 

201 

Gentle massage of ov~ries and horns 
twice a week for a maximum period of 
four weeks resulted into induction of 
heat in 33.33% at an average interval 
of 9.5 days with an overall conception 
rate in 66.66% animals. 

Gentle massage of ovaries in combina­
tion with 5% Lugol's Iodine paint on 



external os twice in a week for a maximum 
period of four weeks induced heat in 
46.66% animals at an average interval 
of 8.0 days with an overall conception 
85.71 % animals. 

Oral administration of300 mg Fertivet 
tablet (180 mg cisclomiphene citrate and 
120 mg trans clorniphene citrate), a 
product of M/S. Ar-Ex Laboratories Pvt. 
Ltd., induced heat in 80.0% at an 
average interval of 5.0 days with an 
overall conception in 75.0% animals. 

Treatment with Aloes compound, an 
indigenous product of M/S. Alarsin at 
the dose rate of 15 tabls. per day per 

animal for a maximum period of JO clays 
induced oestrous in 63.33% buffalo cows 
of which 57.89% conceived. 

Treatment with secrodyl injection ( lO 
mg megasterol acetate and 0.06 mg 
ethenylestradiol in 2 ml), a product of 
M/S. Glaxo Laboratories (India) Ltd., 
for two or three successive days induced 
heat in 80.0% animals within an average 
interval of 6.5 days with an overall 
conception in 33.3% animals. 

In the control group obse1 ved for six 
weeks without rendering any treatment, 
only 15.0% buffalo cows came to heat 
and all conceived by natural service. 

23. Studies on incidence of anoestrum in the Murrah grade 
Buffaloe cows (Bubalis bubalus) in the city khatals of Calcutta 

(w. Bengal) 

R. Rov CHOWDHARY, A.K. BANERJEE 

Dept. of Gynaecology and Obstetrics, Mohanpur (W .Bengal) 

Of 1890 Murrah grade buffalo cows 
belonging to city khatals of Calcutta 
taken up for this study, 961 (50 84%) 
suffered from prolonged 'reported anoes­
trous' condition to the extent of average 
period of 240 days from the date of last 
calving. 460 such buffaloes were further 

· studied to find out the various physiolo­
gical causes of their prolonged anoestrous 

r·' 
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condition. The incidences of true anoes­
trosity (No. G.F. or C.L.), sub-functional 
ovaries (standing G.F.), Missed oestrus 
(Functional CJ,.), heat during exami­
nation (silent ovulation), Pregnancy and 
Persistent corpus luteum (P.C.L.) were 
observed respectively in 154 (33.47%), 
105(22.82%), 166(36.08%), 28(6.08%), 
4(0.86) and 3(0.65) buffaloes. 

., .... 
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: FEED SUPPLIMENTS : 
9 ❖ 
❖ ❖ 
❖ ❖ 
❖ ❖ 
❖ ~ 

: OUR PRODUCTS i 
9 ❖ 
~ ❖ 
❖ ❖ 
: SHAMATONE TONIC POWDER : 

: AROXAR MINERAL MIXTURE t 
: AROLICKS MINERALISED SALT BLOCKS : 
❖ ❖ 
,o. CO-CO-FORTE TABLETS- FOR INFERTILITY ❖ 
❖ ❖ t, AROWORM BROAD SPECTRUM ANTHALMINTIC : 
,o. FOR ALL TYPES OF WORMS. ❖ 
❖ ❖ 
❖ AROMILK FLOW GALACTAGAUGE ❖ 
❖ ❖ t ARO DIA DYS FOR NON SPECIFIC DYSENTRY : 

: AFMO OIL CURATIVE OIL FOR FMD t 
: ARO TYMPANY FOR TYMPANITES t 
: ARO LIV-32 FOR LIVER TROUBLES l 
❖ ❖ 
❖ ARO COUGH CURE FOR COUGH & BRONCHITES ❖ 
❖ ❖ 
: SUPRAJANA CAPSULES- FOR INFERTILITY : 

t ARO TIC DOG POWDER- FOR TICKS, LICE & FLEECE ON DOGS, :;7 
❖ ❖ 
❖ ❖ 
❖ ❖ 
❖ ❖ 

:~❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖: 

v 

A .. 



❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖ 
❖ ❖ 
❖ ❖ 
❖ ❖ t INNOVATIVE t 
i ARTIFICIAL INSEMINATION EQUIPMENTS t 
❖ ❖ 
❖ BROUGHT TO YOU ❖ 
❖ t 
9 BY + • • ❖ • 
❖ PLASIKRA FTS ,o. 
: ❖ 
❖ t 
❖ ❖ : . 
,o. ,.. STRAWS AND SHEATHS MADE FROM LATEST ELECTR ONI CALLY i 
❖ ❖ 
❖ OPERATED M ICRO PROCESSOR CONTROLLED FULLY AUTOM- + : . 
,r- i\TIC PLANT, FOR THE FIRST T IME IN INDIA. ❖ 
❖ ❖ 
❖ • 
❖ • 
❖ ❖ 
❖ • 
❖ * PRODUCTS SUCCESSFULLY IN USE AT SO MANY RENOWNE D ❖ 
❖ ❖ 
❖ A. I. CENTRES AL L OVER INDIA. ❖ 
❖ ❖ 
• ❖ 
• ❖ 
❖ • 

: FOR MORE DETAILS PLEASE WRITE TO : 
❖ • 
❖ ❖ •• • • • : BAL l(RISHAN PLASil{RAFTS : 
• ❖ 
• ❖ 
❖ ❖ 
❖ ❖ 
❖ F-4, DSIDC, I NDUSTRI AL COMPLEX, ❖ 
• ❖ 
: ROHTAK ROA D, DELHI- 41. : 
❖ • 
❖ ❖ 
❖ ❖ 
❖ ❖ 
: GRAM; ' l'LASIKR AFTS' DELHl -<1 1 : 
❖ ❖ 
❖ PHONE: 67673 ❖ 
• ❖ 
❖ ❖ 
❖ • 
❖ ❖ 
❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖ 



:❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖•❖❖❖❖❖❖❖ 
,0. ❖ 
,0. ❖ 
,0, ,0. 
,0. ❖ 

! AROGYA l 
~ ❖ 

i PHARMACY i 
i ANIMAL HEAL Tll DIVISION ! 
,0. ❖ 
~ ❖ 
9 ,0. 
9 ❖ 

i MANUFACTURERS Of AYURVEDIC VETERINARY MEDICINES AND f 
: FEED SUPPLIMENTS : 
,0, ❖ 
,0. ❖ 
❖ ❖ 
,0, ❖ 
❖ ❖ 

: OUR PRODUCTS l 
9 ❖ 
~ ,0. 
,0. ❖ 

: SHAMATONE TONIC POWDER : 

: AROXAR MINERAL MIXTURE : 
,0. ❖ 
,o, AROLICKS MINERALISED SALT BLOCKS ,o. 
,0. ❖ 
,o. CO-CO-FORTE TABLETS- FOR INFERTILITY ❖ 
,0, ❖ 
: AROWORM BROAD SPECTRUM ANTHALMJNTIC t 
,o. FOR ALL TYPES OF WORMS. ❖ 
,0. ❖ 
❖ AROMILK FLOW GALACTAGAUGE ,o. 
,0. ❖ t ARO DIA DYS FOR NON SPECIFIC DYSENTRY : 

: AFMO OIL CURATIVE OIL FOR FMD : 

: ARO TYMP ANY FOR TYMP ANITES : 
,0. ❖ 
❖ ARO LIV-32 FOR LIVER TROUBLES ❖ 
,0. ❖ 
,o, ARO COUGH CURE FOR COUGH & BRONCHITES ❖ 
,0. ❖ 
: SUPRAJANA CAPSULES- FOR INFERTILITY : 

: ARO TIC DOG POWDER- FOR TICKS, LICE & FLEECE ON DOGS, l 
❖ ❖ 
,0. ❖ 
,0, : 

: ❖ 
❖~❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖ 
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.. 

❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖ 
❖ ❖ 

i SABAR PHARMACEUTICALS i 
l comes in the service of g 
l Veterinary profession & for CARE & CURE of l 
❖ your milch, draft & pet animals.. . . . ❖ 
❖ ❖ ._. by presenting a wide r ange of ❖ 

: renowned VETERINARY medicines. : 
❖ ❖ ! • FERTISA non-hormonal Heat ir.ducing & Fertility : 
❖ Index improving T ablets. ❖ 
❖ ❖ 
❖ • URINO-VET For Urinary Calculi, Diuretic ❖ 

i & Urinary Antiseptic T ablets. l 
i • LAXO-VET Demulcent & Purgative Tabkts. : 

: • ENTRISA ve t Anti-Diarrhoeal Tablets, : 

: • LIVETSA forte Liver Stimulcn t Tablets. : 

: • DIGESTISA vet G.I. T ract Tonic. : 

: • VETODERM Antiseptic skin : 
❖ Lotion for MAi\'GE. ❖ 
❖ ❖ 
❖ ctJ PUR E AYURVEDIC • VETOCZEM Germicidr & ❖ 
: PREPAR ATIONS. Scabicide Ointment : : * QUITE SAFE • DERMOCID vet .\n tiscptk t 
l Dressing Powd,:r g 
t ~ NON TOXIC • VET O DEX . .\nalgesic : 
❖ Ointment ❖ 

: ~ NO SIDE E FFECTS OR • VETROXIL Ruhefacicnt : 
: AFTER EFFECTS. : 
❖ ❖ g For furthe r details or Theraputic In dex, g 
❖ ❖ g Please w rite t o : SABAR PHARMACEUTICALS g 
: "Chaitanya-Kunj", g 
❖ Near Sonat Park Society, ❖ 
❖ ❖ 
❖ P.O . Box No. 19, ❖ 

: HIMATIAGAR- 383001 (Guj. ) (India) : 
❖ ❖ g Tel No. 1250 : 
❖ ❖ 
: INQUIRIES FOR DEALER SHIP SOLICITED : 

❖ ❖ 
❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖ 



~❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖O❖❖❖❖❖❖❖~ ❖❖❖❖❖❖❖❖❖~ ❖❖❖ 
❖ ❖ t WITH BEST COMPLIMENTS FRO M l 
❖ ❖ 

l FRANCO-IN0IAN PHARMACEUTICALS PVT. LTD. : 
❖ ❖ t 20, DR. E. MOSES ROAD, BOMBAY 400 01 1 i 
❖ ❖ 
❖ MARK E TING ❖ 
❖ ❖ 

❖❖ DEXORANGE H . . . . f I I l . ❖ acmat101c contamrng syrup o rnemog o ) In . _. 

l SORBILINE Cholc,·ctic Cholagoguc i 
❖ OMILCAL Calcium suspension conta ining Vitamins Bl2 , D and ❖ 
❖ ❖ ••• A in thernpeuLic dosages. ❖ 

t GRILINCTUS Non-narcotic, non-adclic-tivc, antitussi\'c ~y,up : 

❖ TOPICASONE/ ❖ 

: TOPICASONE l 
~: with NEOMYCIN Fluorin ated topical corticos·eroid/with bro:,d :..pcrtrum l 
❖ anti-bacterial ;1gcnl. ❖ <· ~~ 
❖ RELAXYL T opical muse-le relaxant ❖ 
❖ ❖ y SURFAZ Broad speccnun antifungal Crcam,Sol111ion Prl\\dcr. ❖ 
y ❖ 
❖❖ ~❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖ 

❖❖❖❖❖❖❖❖❖❖❖❖❖ ~ ❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖ 
❖ ❖ 
❖ \\ E DEEl\J IT PROUD PR IVILtGE TO \NNOu NCl: n-t \ J iw,cE l>Et \l)f:'-i \\E ,\RE R 1:GL 1..\1{ ❖ 
❖ ❖ 
❖ SUPPLIERS 01-' VETERl'i'\RY t>RUGS/.MEDIC:l'\ES/ 1'\SrRLl~IENTS TO USEFU i. C,OVERN- ❖ 

❖ .MF,N r l:\STI J'l..1 TlONS LIKEBLOCKDEVELOPMEN I OFFICERS, \ETERIN \RY DISPE:-:S,\IUCS ❖ 
❖ ·~ -!> DJSTRIC:T -\,1\.1.\l. II USB.\:"JDRY OFFICERS. POU LfR't HREEl)l ,,G CE~TRES. \ EH,RIN.\RY ❖ 

❖ FIRST ,\ID CE'HRES. KEY \ ' 11. L.\G ', CF.'iTRE<i. ZILL\ PARISH\U~ • .)II.I..\ P.\NCH.-\ Y\IS ❖ 
~- ❖ 
❖ ESPEC.: IALLY IN 1\IAJIARi\SH fRA A:'110 CL.JAR \ T AND !HUS SER\ E :--/,\TIO:-.AI. \\ 'L\L 11-1 ❖ 

❖ O J- \1\111 \L" ❖ 
❖ ❖ 
❖ ,. 
❖ FOR ALL YOUR REQUIREMENTS KINDLY CONTACT: ❖ 
❖ ❖ 
❖ ❖ 

t THE GOLDEN FIBRE & t 
❖ ❖ 

i DRESSING SYNl)ICATE t 
❖ ❖ i 10.'> SHJ\i\L\LD.\$ C.\ "JOHI M\RG, DAMODAR BLDG. : 
❖ 3RD. fl.OOll. BOMBAY 2 ❖ 
❖ ❖ 

~: Phone: gJ 3613 GRAM: FJBREGOLO. : 
❖ ❖ t ORDERS, ANNU.\L T ENDERS & ENQ.UIR.fES SOLICITED. t 
❖ ❖ 
❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖~❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖ 

V 



• 

+++++++++++++++++++++++++++++++❖❖❖❖❖❖❖❖❖❖❖♦❖❖❖❖❖❖❖❖ 
❖ • t We are pioneer manufacturers of: l 
❖ • 
:;: FROZEN SEMEN EQUIPMENT : 

• • ❖ • AI Gun (S.S.) with Gun Container • Plastic Sheath for AI Gun • Sheath ❖ 
t Container. Insemination Glows • Freezing Racks • Aluminium and Plastic l 
: Goblets • S.S. Canister : 
❖ • Plastic Air Bubbler • Air Bubbler S.S. Stand. • Air Bubbler Plastic Dish + 
❖ • 
❖ • Straw holdin,!{ Clip • Filling Comb. (Nozzle) Plastic • PVA Sealing Powder + 
: • S.S. Forcep 12 • to 15 • long • Kit Box for Frozen Semen Equipmen l l 
• • : DAIRY AND VETERINARY EQUIPMENT : 
❖ ❖ ❖ AU type of milk testing equipment such as + 
❖ • 
+ • Milk Collection Tray • Milk Sample Bottle Stand • Milk Strainer • .\lu- + 
l rninium Milk Plunger • Sampling Dipper • Buytrom<'tcr Holding and l 
: Shaking Stand : 
❖ • Milk Pipette stand • Milk Measuring Set (Aluminium) • Galvanised + 
l Sample Box : 
: • Milk Fat Testing Centrifuges. : 
❖ ❖ + • Artificial Insemination Crates • Artificial Crates Cum Trevis • Service + • • + Crate for Semen Collection • Thermocolc Insulated Semen Transport + 
l Boxes • Lightweight Thermocole Insulated Semen Shlpper • First aid l 
❖ Veterinary Boxes • Artificial Vagina Box • Bull Nose Ring. Bull Exersizer . ❖ 
❖ • 
❖ • Small Animal Cages. + 
❖ • 
: l>OULTRY EQUIPMENT : 

l • Hanging Type Feeder • Chick Feeder • Water Fountain • Laying Box l 
+ Brooder ❖ 
❖ • + • Poultry Cages. ❖ • • ❖ ❖ t For Further particulars and d etails, Please write to: l 
• • ❖ ❖ 
❖ • 
'°' PATEL TRUNK FACTORY '°' ❖ ❖ 

: GANDHI ROAD ! 
❖ • 
+ ANAND 388001 + 
,0, • 

: Phone: 1319 l 
• ❖ 
❖❖❖❖❖❖❖++,o,+++,o,❖+++❖♦❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖♦G❖❖❖❖❖❖❖❖❖❖❖❖ 



v,O,❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖,O,❖❖❖❖❖❖❖❖❖❖ 
❖ ❖ 
❖ ❖ 
❖ ❖ 
~ Improve Fertility in Natural Way l 
❖ ❖ 
❖ ❖ 
❖ By ❖ 
❖ ❖ 
❖ ❖ 
❖ ❖ 
❖ ❖ 

t PRAJANA t 
❖ ❖ 
❖ ❖ 
❖ ❖ 

t ♦ Prepared with natural herbs, a non-hormonal and safe Drug t 
❖ ❖ 
❖ ♦ Induces ovulation alongwith oestrus to ensure conception, rn Cows ❖ 

t and Buffaloes. t 
❖ ❖ 
: ♦ Available in easy to administel' single piece capsules t 
❖ ❖ i For Post-Parturition Care t 
❖ ❖ 
❖ ❖ 
❖ ❖ 

i REPLANT A i 
g : 
A ❖ 
❖ ♦ Non-hormonal Herbal Uterine Stimulant ❖ 
❖ ❖ 
❖ ♦ Safe and dependable Ecbolic and Cleansing Draught ❖ 
❖ ❖ 
❖ ♦ Ensnr<"s smQoth expulsion of retained placenta completely. l 
l ♦ Restores lochial discharge and helps in involution of uterus. l 
: ❖ 
: ♦ Being used extensively wi thon L any side-effect. t 
❖ ❖ 
l M anefacturers : t 
❖ t 
❖ ❖ 

i The Indian Herbs Research & Supply Co., i 
i t i P. B. No. 5 Sharda Nagar, i 
❖ SAHARANPUR- 247001 (U.P.) ❖ 
❖ ❖ 
❖ ❖ 
~ ❖ 
❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖ 

::, 



❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖~❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖ 
❖ ❖ 
: With Best Cornpliments Fro,n : 
❖ ❖ 
:g; ~~ PANCHMAHAL DISTRICT CO-OPERATIVE t 
t MILK PRODUCERS' UNION LTD. t 
l ~ GODHRA (Gujarat) : 
❖ ❖ 

i U~loJC1 AN INSTIT UTl ON WEDED WITH T HE IDEAS OF UPLIFTM ENT OF 55000 : 

❖ OF ITS M EMBER MILK PRODUCERS SCAITEREO OVER 550 VlLl,.\GES.. ❖ 
❖ ❖ 
: By providing remunerative markcl for lhcir surplus milk produced from lhci, C'<>ws :tnd buffalo, ,. t 
❖ By educating them aboul the modern Animal H usbandry practices of proper feeding, h,e,·dinlt and ❖ 
:g; management. i 
+ By giving Artificial inseminalion service;, using fro✓.cn scmt:'n fron, the, best pcrlii;rr,-d bull, through ❖ 
,O, ils widely spreaded 80 field A.l. Centres. ,o, 
: By extend ing Animal health coverage. t 
,o, By supplying good qua lit)' fodder seeds and balanced cattle feed. ❖ 

+ By involving them in the co.-operati,·e movement, leading to ~rcation of a S<:C'ula , soci,·t) witho1H + l the caste or cn:cd baricrs. : 

+ AL the same Lime ,naking available lO is con~11rners the wholesome: pa~1euri,cd .. J>ANCH AMRUT " ❖ t Milk, pure Ghee and Flavoured milk. : 

❖ ❖ 
❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖•❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖ 

❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖ 
❖ ❖ 
❖ ❖ 
❖ ❖ 
❖ ❖ 
...- WITH BEST COMPLIMENTS .;. 
❖ ❖ 
❖ ❖ 
❖ 0 ❖ ❖ FR M ❖ 
❖ ❖ 
❖ ❖ 
❖ ❖ 
❖ ❖ 

i HINDUSTHAN FEED PRODUCTS ! 
❖ ❖ 
❖ ❖ 
❖ ❖ 
❖ ❖ 
❖ ❖ 
❖ Address ❖ 
❖ ❖ 
❖ ❖ 
❖ Opposit Sewree Station (East) ❖ 
❖ ❖ l BOMBAY-400015. : 
❖ ❖ 
❖ ❖ 
❖ ❖ 
❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖ 



❖❖❖ ,0. ❖❖❖❖❖❖ ❖ ❖❖ ❖❖ ❖ ❖❖❖❖ ❖ ❖❖ ❖ ❖ ❖ ❖❖ ❖ ❖ ❖ ❖❖❖ ❖ ❖ ❖❖ ❖ ❖ ❖ ❖❖ ❖ ❖❖ ❖ ❖ ❖❖ ❖ 
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l INSTRUMENTS l 
❖ ❖ 
❖ ❖ 
❖ ❖ .. 
: CONTACT: : 
❖ ❖ 
❖ ❖ 
❖ ❖ 

i Mjs. Idento Pvt. Ltd., i 
❖ ❖ 
❖ ❖ 
❖ 8th floor, Harilela House, ❖ 
❖ ❖ ,o. 36, Mint Road, ,c. 
: Bombay - 400 001. : 
❖ ❖ 
❖ ❖ 
❖ Tel. No. : 26038 i e Grams : PUNARVASU e Telx : 011-4830 ❖ 
❖ ❖ 
❖ ❖ 

: Branches : New Delhi & Baroda : 
❖ ❖ 

• ❖ ❖ 
❖ ❖ 
❖ ❖ 

: Laboratory Instruments l 
❖ ❖ 
❖ ❖ l All types of Microscopes & Balances l 
g Ultrathermostats l 
❖ ❖ 
: Homogenisers g 
: • Centrifuges l 
❖ ❖ 
❖ Peristaltic Pumps ❖ 
❖ ❖ g Dispensers & Diluters g 
❖ ❖ 
❖ Hair Hygrometers & Thermo}:iygragraphs ,o. 
❖ ❖ 
❖ Anemometers ❖ 
❖ ❖ 

g Rain Gauges & Level Recorders ; 
❖ ❖ 
❖ Bomb Calorimeter ❖ 
❖ ❖ 

.. 

t liJtrasonic Viscometers & Disintegrators l 
❖ ❖ 
~ ❖ 
❖ ❖ 
~❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖ 
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l Complete Range l 
l of l 
❖ ❖ 
❖ VETERINARY PRODUCTS ❖ 
❖ ❖ 
❖ ❖ 
❖ DRUGS VACCINES FEED SUPPLEMENTS FOR SMALL & LARGE ANIMALS ❖ 
,0. ❖ 
❖ ❖ 
,o. DISTRIBUTORS OF: ❖ 

: AROGYA- AREX- BONOLEP- BIOMED- GOKA & CO-C. LUCATOS- : 
❖ HINDUSTAN ANTIBIOTICS- HARYANA BIOLOGICALS - HERBAL ❖ 
: HEALING-I. D. P. L.-INDIAN HERBS-INTERVET- JAGDISH-KENNEL t 
,o. DOGY PRODUCTS-ROCHE- M. S. D. Agvet-M. J. PHARMACEUTICALS ❖ 
❖ - 0. T. S.-PET PRODUCTS- PET SETTERS-RAKESH- RUSOMA- ❖ 
: SERVIER- SCHIEFF & MEYER- SELEGANCE SERUM INSTJTUTE : 
: SIRUS- SRINI BIOLOGICAL- WOCKHARDT VETERI NARY. : 

❖ WHOLESALERS OF: ❖ 

: A.C.C.1.- CADILA- CYANAMID-GLAXO- ESKAYEF- HOECHST : 
❖ MEDINEX- PFIZER- S.R. PHARMA- SARABHAI . ♦ 
,0. ❖ 
,o. IMPORTERS: : 
: BAYER'S-ASUNTOL & NAGANOL : 

: CANINE PRODUCTS: ❖ 
,e. T ICK POWDER- EDIBLE and LEATH ER DOGCH EWS- DOG BISCUITS- ❖ 
❖ SHAMPOOS- DOG FOOD-CANNED MEAT- TONICS- DOG BRUSHES ❖ 
: CHAINS-CHOKES- LEASHES-COLLARS- HARNESSES WHISTEES : i DUMBELIS- NAIL CUTTER ETC. i 
❖ CANINE VACCINES: ❖ 
: PENTADOG- RABIES- PARVADOG- D.H.L. VACCIEES : 

: WATER PURIFIER: : 
: CHLORINE LIQ D SURGICALS- DISPOSABLE SYRI NGES DEBEAKERS l 
❖ FLATTER VALVE ,c. 
❖ ❖ 
❖ Plea se Contac t ❖ 
,e. ❖ 

❖ ~ ❖ ❖ ~ ❖ 
,0. ~ ❖ 
❖ ❖ 
❖ ❖ 
: 2/1 KOMJI STREET, FORT BOMBAY - 400001 : 
❖ Tele No: 256737- 31 1304 Gram: Akbarvet Telex:011 :2045 Akbr ❖ 
❖ ❖ 
❖ als o a v ailable ;,. retail frotn 0 1,r d epar l?nent ~ tor es a t ❖ 
❖ ❖ 
❖ CH EMBUR SANTACR UZ FOUNTAIN ❖ 
❖ ❖ 
❖ PHONE: 521694 614-0612 252921 ❖ 
: 524618 6145886 2542 13 : 
❖ ❖ 
♦❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖❖· 



When 
clanger 
threatens • I . :anuna s; .. .. who gives protection? 

HOECHST . 
with a versatile range of 
Animal Health Produds. 

And that isn1 all. 
Throughout history, Indian 

cattle have been threatened by 
the dread FQOt-and-Mouth 
Disease. 

To protect them, Hoechst 
manufactures a world-class 
vaccine. Today, Hoechst's 
Foot-and- Mouth Disease 
Vaccine is the most widely 
accepted by farmers and 
veterinarians. · 

For other animal ailments. 
Hoechst makes a range of 
quality products which owners 
of cattle, dogs, horses, poultry 
completely trust. The latest 
among these is Panacur, the 
best dewormer for · 
domesticated animals. 

Hoechst also provides 
on-the-spot advice on animal 
health problem~ through expert 
veterinary representatives. 
Everywhere in India. 

And Hoechst is busy in 
other areas too. 

Like making internationally­
renowned agrochemicals to 
protect precious crops. 

Slorlle filling of FMO vacc,n& 

Or a range of quality 
medicines doctors. chemists 
and patients have faith in. 

Or producing· biologicals 
and diagnostic reagents which 
help doctors prescribe accurate 
treatment.. , 

And Hoechst is the largest 
exporter of pharmaceuticals 
1n India. 

Behind all Hoechst activity 
are- two moving forces: 
Hoechst's faith in research and 
Hoechst's -commitment to 
quality. 

This is why Hoechst 
products are among the world's 
most advanced. 

HOECHST INDIA LIMITED 
(Former., Hoee1)11 Pharma.-ceubeats Limited) 

Pharmac:eutlcals • Agrochemicals • Animal Health Products • 81olo9ica1s 

A future full of promise ... 
in which you can share~ 

Hoechst ce 

::., 

,. 



IMPROVES 
BUTTER FAT 
MILK YIELD 
PALATIBILITV-PROFITS 

-l'WW'.ailliitt 
ARIES BOON-O-MILK forttf1ed with 
• 6 Non-Hormonal Galactogogues to increase MIik Yield • Volatile 

Fatty Acids• Butyrates & Acetates to increase Butter-Fat content. 
• Booster Doses of Trace Minera,s. Calcium, Phospherous & Vitamin D 

• Plus a FLAVOUR which makes BOON-O-MILK dehc1ously Palatable 
and most welcome to your cattle. 

SCIENTISTS CONFIRM· 
• At Pantnagar University - Milk yield 

increased by 18.33% 
• At Aarey Milk Colony • Milk yield 

increased by 16% 
• o\t Iraq, Dr S.K.Sharma. College of 

Vet. Medicine. Mosul. 
" . ... . . . .. .. . milk appeared thicker and 
fattier .. . ... . thick {at layer on top of 
cold, boiled milk .. .. .. .. .. .. 

• ARIES AIRD-VET INDUSTRIES PVT. LTD. ... .. , ... lq t IO#IIIMY 400 OU 
lt1nc.Mt l'""t'IOt•. Coiabttoie, HydttelMO, J ul~ftCH,f. bt1pw 
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_ Preserving 
the prime of life 

During the past 25 years, controlled 
propagation of livestock by means of 
artilicial insemination (Al) has 
progressed from being a subject of -
purely academic interest to an extremely 
reliable, highly effective method of large• 
scale breeding of healthy cattle. 
In this advance, cryogenic storage of 
spermatozoa has helped considerably. 
This technique exploits the sub-zero 
freezing properties of liquid nitrogen to 
preserve prime bull semen at tempera• 
tures down to-196° Centigrade, for ' 
virtually indefinite periods. 

In fact, perfectly healthy calves have 
been produc.ed from semen that has 
been frozen for ten years or more. And 
considenng the fact that as many as 
10,000 calves per bull can be produced 
annually, artificial insemination has 
become one of the most important 
methods of meeting Increasing world 
demands for hvestocl< products. 
Philips liquid nitrogen plants are in U'.i& 
In artificial insemination stations the 
world over; in highly industrialised 
countries as well as In remote regions. 

For lurther details conlae:1:­
Phlllps India 
Product Division, Science & lndu·,lry 
Sh,vsagar Estate, Block 'A". Worh 

• _Bombay-400 018 Telephone: 391431, 

Philips -the trusted Indian household name for over fifty years 

,. 
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Nobi-vac DHL 
:~1//i; effective vaccine 
f for canines 
if 

• NYMPHOMANIA ? ... 

•ABORTION 
•ANOESTRUS 
•LACTATION 

FAILURE 

HOLLAND 

CHORULON 
( luteinising hormone) 

FOLLIGON 
serum gonadotrophin 
(with f .s.h . activity) 



"It's almost like having a Kamdhenu 
on my farm. Ever since I started my 
cattle on Godrej Cattle Feeds their 
health improved remarkably. As a result. 
milk supply increased. 
That's because Godrej Cattle Feeds are 
scientifically formulated to provide the 
right nutrient balance for cattle health. 
Today. I'm a wealthier man. Thanks 
to Godrej." 
Godrej Cattle Feeds are available in 
mash or pellet form : Godrej High 
Performance Milk Ration • Godrej 
Milk Ration • Godrej Economy Milk 
Ration • Godrej Standard Ration 
• Godrej Ory Stock Ration. 

CAU.S, t l t • -101. 

For d11tails pleas11 write or contact; 

SOAPS LIMITED 
Animal Feeds 01v111on 
Eastern Exp,ess Highway 
Vikhroli 
Bombay 400 079 

MADRAS FACTORY 
An1mol Feeds D1vis.,on 
Plot No. 1 e 
lndus111al Es tate, Ambattu, 
Madras 600 098. 
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A ® 
-trusted name for 

ASPEE-STANDARD 
Bucket Sprayer 

CODE: AP-44 

Sprayers and Dusters 
since last 38 years 

ASPEE Stirrup Pumps 
for Cattle Washing and 
Pest Control Operation 
in Poultry, & Stables etc. 

ASPEE-PV 
Bucket Sprayer 

CODE: AP-62 

ASPEE-LEADER 
Stirrup Pump 

CODE: AP-51 

• ASPEE -Dusters and Sprayers are 
fabricated from the best o f raw 
materials. 

• After Sales Service available in 
any corner of the country. 

Insist to buy all ASPEE products 
only from ASPEE Authorised 
Dealers. 

• ASPEE has a wide and efficient 
marketing ne twork all over the 
country. 

ASPEE® 
-Where quality 

is a tradition 

, •SPEE/5/9/84 

~fr AMERICAN SPRING & PRESS/NC WoRKS Pvr. [ro. 
~ ~ P. 0 . BOX No. 7602, M ALAD, BOMBAY-400064 
' • TELEX: 011 ·71094 AS PEE IN • PHONE: 692331 (5 LINES) 

GRAM: "KILLOCUST' M alad Bombay. 



ALARSIN-Ayurvedic Research Produc ts 
• Safe • Simple drugs without drawbacks o f Hormo nes. 

in M a n agement o f 

Re~~!~!~s: 0!~~~!!!ty 
Normalises Uterine & Ovarian functions & Environmental factors for conception, Inhibits 
Prostaglandin F2.,biosynthesis by uterine tissues.This helps nidation of Zygote & prevents early 
embryonic death. · Dose: A fter A.I. or Natunt Servic• 10 1abt11s dally fo, 15 d•v•. 

•i@hii=iii••4 N on- pathogenic : Pathogenic : 

ALOES COMPOUND (VET) MYRON (VET) 
Brings the animal into pronounced ovu­
latory heat ~ Activates & regularises Uterine 
& Ovarian functions. No drawbacks of hyper• 
stimulation of ovaries or cystic ovaries, as is 
usual w ith fertility promoting agents (hormo­
nes, clomiphene). 
OoH : 6 · 10 ubl1t1 bd till 1nlmal ahowa P<Onounc1d hu 1/ 
fft1ru1. Majority ol 1h1 anltnalt show pronounced o._u l1tory 
h11t wlthln Ont or lWO OUUUI c ycl11. 

Note : Treatment to be discontinued once 
animal comes in heat. 

Acts as an antiseptic, antibacterial. anti• 
inflammatory & Uterine tonic: In Cervici­
t is, chronic Endometritis, Parametritis, Pelvic 
inflammatory diseases and Atonic reproduc­
tive tract. 
Dose : 10 tabs bd lor 16 days. 

in Severe & Resistant pathogenic cases 
with p urulent discharge per vagina. 

BANGSHIL (Vet) + MYRON (Vet) : 
5 11bs bd of u ch for 10 d1y1. 

No tt : 81ng1hll (Vet) ls 1nti,inf11mm1tory. 1ntibact1tl1I (Susc1p11blt uro pa1hog1n1 : E. Coli, PHudomon■1. Pt0ttu1.Kleb• 
lit llt , S1r1ptococci, S11phylococcl), 1111ing1n1. diuttlic. healing and cooling. h Aal1H gtntral body ,ul111nct t nd lnduc11 
musculer and nervine relu:1tion. R.,10,,1 no,m■I phy1iologlc1I ac11ons of G.U. Sy11tm. 

FORTE GE (V et) : IN ALL BREEDS OF Buns -STALLIONS_ - BREEDING MALES IN zoo 
f or disturbed spermatogenesis & semen defects. ~ 

hasty coverers. sluggish sex behaviour : reduces reaction time. 
· SEMEN: Improves motility, density, quality and quantity of semen. ~ • 

Activates Neuroglandular system and stimulates Metabolism. ""' 
• DoH : 10 11b1. bd for 15 d1v1 1nd 1hen 10 t1bs. , doy for on, or two months. 

■MMIU1+li9¥Smf U·l:ijiS•1½1B•11t.lQ•UUl•l\ffi• 
- Paper at: Annual Con vention of Indian Society for Vet. Surgeons at Madras, 17- 18 Dec. 1979. 

Uae of ALOES COMPOUND (Vet) in Infertile Brood Meres. 
by Dr. M. L. Kudale, MVSc., Reader. Dep t. of Surg., Veterinary College, Bombay.; 

Col. Amarnath (Rtftd), Sewania Stud Farm, Bhopal, M .P. 

4-iiU41,i41¥ii4N·M6 
In Management of Repeaters & Infertility 

1) A po H lb lt Mechanism o f UPTADEN action by 
Inhi bitin g Proataglan<ln 1'20 synthH it (D, SC, Slt.,m• , 
l'h.D .• D•pt. of l'h1rm• coloty. T, inity Coll•g•. Dublin. ll•l1ndJ 

2) Cllnlc■I effec t of FORTE OE (Vet) on Fertlllty o f 
M urrah a ull1: (0,. P.V. N1ik , MVS, •• o, V,6 . Hukttl, MVSc .. 
Ph.d •• 01: S.S. M•h• .nd• f~. M VSc., FRVAC. (O•nm• rk.} V•t•rJ• 
,.., -, Coll•g,.. BomHyJ. 

3 ) ALOES COMPOU ND as an Ovarian ac tiva tor In 

Anoe1tru1 Buffaloe■ : (Dr . A 0 . D•1hp,nd•. ISc. (Vttl . 
1.C.D.P Ahm"1•b•dJ 

4 ) Effect o f MY RON on Mttrlt ia in Cow s • Buffa, 
loe1 : (Or. G111mu t Si ngh, IIVSc. Ii AH. Or. S111h1I R• tt•n. 
PV$ • AOV$ • AmriU• 1. Pun1• b.J 

5) Clinical t rial w ith ALOES CO MPOU ND & M YRON 
in c a 1t1 o f l o vine lnfertllit'f' : (Or II N o ~no•. M VS,. 
An,m• I R•prodvc1,011. X0 Jh1pur, M•h• 1•1hfr• } 

SUPPLY Therapeutic Index ; u r of•r•nce tor pru crip , 
for Prescriptions : availabl• at a ll che mlsta. t iona. 

Purchases ; Bulk PACKS of 1000 table t• for Govt . Research Index : Details about rosearch papen 
Sem l·Oovt, ln1t h u t iont , Hospita l a, Farm.a. Su pplied published on Al•nin p roduc ts in Medica l. 0 1nt11I • 
from f•ctory onty. Ve t t!rln a ry fie lds. 

Special VET-SETS : t or Vet . Collegu a. Instituti ons. fo r passin g out stud• nta. Av~Hable on roquut 

-'DI~ · W ALARSIN Markettng Pvt Ltd . 
F e,e.C:We W1'lte -~ 12. K Dubhash Marg Fort. BO!IABAY-400,023. 

... 
J' 



GUJARAT NARM ADA-The w orld's largest 
single stream Ammonia-Urea plant is also 

the countr\1 1s most unique Fertilizer plant 

It has dramatically changed the industrial 
skyline in Gujarat. Promoted by the Government 
of Gujarat and Gujarat State Fertilizers 
Company, Gujarat Narmada. with its 4.60 lakh 
shareholders, 1s Asia's largest company in 
•~spect of public shareholding. 1.30 lakh 
investors are farmers and their co-operatives. 
World renowned experts: Linde of West 
Germany, Texaco of USA, Haldor Topsoe of 
Denmark, BASF of West Germany and 
Snamprogetti of Italy have participated in its 
making ! Balled on a zero pollution concept, its 
electrostatic precipitators eliminate fly ash 
discharge, and a high stack of 125 metres, 1 l 
times taller than Outab Minar, ensures highest 
dispersion factor of pollutants, if any. 
Going on stream in December, 1981 and into 
commercial production in J uly, 1982, the plant 
hH a massive production capacity of 1350 
tunnes of Ammorua and 1800 tonnes of Urea 
per clay. This goes to the farm sector in Gujarat, 

Rajasthan, Madhya Pradesh, Punjab, Harvan.'.l 
and Uttar Pradesh. It helps in increasing food 
grain production by 28 lakh tonnes with an 
added income of Rs. 35 crores to the farmers. 
Gujarat Narmada is already marketing its by 
product liquid Nitrogen, Pure Sulphur 
recovered in its pollution control process, and 
surplus Ammonia, to industrial users. This 
results in a large saving of foreign exchange. 
Gujarat Narmada plans ahead of today's need-. 
and many more projects are on the anvil. 
Gujarat Narm;,da- a growth nucleus for the ; 
country. ;:. 

Gujarat Narmada Valley 
Fertilizers Company Limited 

llegl&tMecl Offlce: P.O. Nannlldanaga,,392 015 Dial ~ CMIWM , 
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1=============~==========~ ="========1 
8 SOME OF OUR SPECIALITIES , 

§ IN THE SERVICE OF ANIMAL HEALTH f 
0 WITH t 
8 HIGH EFFICIENCY AT A LOW COST ! 
§ 1) Tablet MILK VET Non Hormonal Lactogenic, ! 
v Galactogogue. 

§ I ! 2) Tablet UTROVET ~;:::::~~• n::.:;.~~ I 
2 Anti-inflammatory, Analgesic, ! 
O Galactogogue, Antipyretic, C 
8 Sedative, Restorative, Cooling ! · S and Cleansing draught i 
8 3) Capsule ESTRONA Safe, Oestrogenic, and I 
0 Ovulatory to induce prolonged • 
S heat .and regulate oestrus cycle. i 
~ 4) Powder RUMENTOXIC Digestive Stomachic, Stimulant. l 
2 Carminative, Alterative 
g Aromatic, Anti-spasmodic, I 
8 5) Powder LACTOVET Ayurvedic Lactogenic Product ! 
S with Mineral Combination to j 
O jnduce milk and Egg Production. • 
~ . 
0 6) MINAREX A feed supplement, to Provide : 
0 :\linerals & Trace Elements to 4 
8 maintain Health and Production. : 

S l 
O Dependable AYURVEDIC MEDICINE i 

8 SAFE AND NON TOXIC : 
0 I 
8 MANUFACTURED BY :- I 
8 RAKESH PHARMACEUTICALS l 8 POST BOX NO. 359, G.P.O. l 
O AHMEDABAD-380001 (GUJARAT) I 

s : 
8==~:~==~~=:~=~====~=~~===~:====================~l . 
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