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The Editorial Board feels happy to place in the hands of the readers the August 

1983 issue of !JAR. Hope it will be appreciated that The Indian Journal of Animal 
Reproduction has certainly created an avenue for the scientists and field technicians to 
have their scientific papers on various aspects of Animal Reproduction published in 
the journal within a reasonable time. The journal certainly gets a credit for dissemina­
tion of the latest developments in the field of animal reproduction to a wider circle. 
It is our ambition that the journal should have a wider circulation and should reach all 
the Veterinary Institutions and Veterinary Hospitals in India. 

Hope it will be appreciated that at present 75% of the Veterinarians arc occupied 
in Livestock Development work in one way or the other; it will therefore be highly advis­
able that such a useful journal should be at their desk for providing the latest knowledge. 

In this G1J,deavour, it is necessary to have very close coordination with various 
agencjes such as Agricultural Universities, State Animal Husbandry and Veterinary 
Departments, R esearch Institutions devoted to livestock development, Pharmaceuticals, 
Dairy Federations, Feed Factories, Stud farms, Goshalas and Panjarapoles to bear the 
burden of cost of production. Financial assistance in any form is welcome. The 
Editorial Board feels very grateful to ICAR New Delhi, for the financial assistance. 
Hope this example will be followed by allied institutions to promote the activities of 
ISSAR. 

Editorial Board 
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I.J.A.R. -I : 1 , 1-4 

A Preliminary Report on Superovulation and Non-Surgical 

Embryo Collection in Cattle 

R.C. GuPTA, A.K. StNHA and A.K. SWAMY 

Dcptt. of Gynaecology & Obstetrics, College of Veterinary Sciencei, 
H aryana Agricultural University, Hissar-125004 

ABSTRACT 

Th~ p:es-:nt investigation reports on 
the induction of supe.rovulation in eleven 
cows with a regime involving intramuscu­
lar administ7ation of PMSG and intra­
uteinc infusion of PGF2 alpha. A high 
degi-ee of superovulation was obtained in 
3 while a moderate rate was obtained in 
four and poor response in four cows. 
Four embryos and two unfertilized ova 
were successfully recovered by non surgi­
cal technique using two way Foley catheter 
from only one animal. The varying res­
ponse with PMSG and the difficulties 
encountere<f during embryo collection 
arc discussed. 

• • 
A multirnillion dollar industry centered 

over superovulation, collection and trans­
fer of embryo has evolved over the last 
decade, particularly in America, Canada 
and ce.rtain European countries. The 
major advantage of embryo transfer is 
as a tool for obtaining maximum number 
of offsprings from genetically superior 
and valuable cows. The technology is 
particularly useful in a country like India 
which has a large numbe1· of unproductive 
cattle and a few valuable cows. However, 
it is yet to take a footffold and the objective 

• Antex Leo. Leo Pharmaceuticals Products, Denmark. 

•• Lutelyse, Upjohn, U.S.A. 
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of the present investigation, therefore, 
is to report the trials conducted on super­
ovulation and embryo collection in cross­
bred cows. 

Materials and Methods 

The prescn t investigation was carried 
out on 11 crossbred repeat breeder cows 
maintained at the dairy farm, HAU, 
Hissar. From the breeding and AI records, 
these animals were confirmed to be during 
day 10-14 of the oestrous cycle. Rectal 
examination was performed to approxi­
mately assess the stage of the oestrous 
cycle based on the stage of the dcvelop­
men t of the corpus luteum. These animals 
were subjected to a superovulation regime 
comprising of administration of 1500 
I.U. of PMSG* intramuscularly followed 
by intrauterine infusion of 5 mg of PGF2 

alpha (Lutelyse**) forty eight hours 
later. All the animals were thereafter 
closely watched for oestrus symptoms and 
detection of the oestrus was facilitated by 
the use or a teaser bull. Dw-ing oestrus 
which was observed 48 hours after PGFe 
alpha injection in all the animals, insemi­
nations were performed thrice at twelve 
how-s interval. Rectal and vaginal exami• 
nations were performed to assess the ovarian 
response to PMSG and PGF2 alpha. 



TABLE I. OVARIAN RESPONSE TO PMSG AND PGF1 

ALPHA INJECTION 

Cow Day of Day of Ovarian rc,ponse to 
No. PMSG PG day of injN:tion Remarks 

injection injection Right Left 
ovary ovary 

I 12 14 12 CL 4 CL Cervical impatcncy 
2 17 Multiple follicles Aoovulatory or 

on botb the ovaries lutenizcd folliclc-<1 
3 II 13 10 CL 4 CL Infusion done 
4 12 14 3 CL I CL - do -
5 14 16 Large multiple Anovulatory or 

follicles on both lutcnizcd follicles 
ovaries 

6 13 15 I CL 3 CL Infusion done 
7 12 H I CL 3 CL Cervical impatrncy 
8 10 12 l CL Smooth Infusion not done 
9 12 14 3 CL I CL Infusion done 

10 13 15 I CL Infusion not done 
II 12 14 7 CL 8 CL Infusion done 

Response to PMSG-Dased on corpora lutea 
F,xccllcnt = 3 animals (> 10) 
Moderate= 4 animals (2 10 4) 
Poor = 4 animals (single or no ovulation) 
CL = Corpora lutca 

Attempts to recover the ova non-surgi­
calJy was carried out on day 6 of the cycle. 
Initially, the superovulatory response was 
assessed by ovarian palpation. The method 
of non-surgical embryo collection in 
brief consisted of employing an epidural 
anaesthesia, followed by thorough cleans­
ing of the perinial region of the animal. 
A two way Foley cathctCJ' was used for 
embryo collection. The air cuff placed 
at the base of one of the ute1ine horn was 
inflated with 15-20 ml ofafr. Fifty to sixty 
ml of enriched phosphate buffer saline 
(Betteridge, 1980) was introduced into 
the uterine horn and the same was with­
drawn by aspiration with a sy.inge. The 
recovery of the flushing medium ,.,•as 
facilitated by gently lifting the utc1ine 
horn. The horn was again flushed with 
another 50-GO ml of the flushing medium 
and procedure repeated 3-4 times. Simi-
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lady, the other horn was flw,hcd in frac­
tions of 50-60 ml, 4-5 times. in all, about 
500 ml of the flushing medium was used. 
The .recovered medium was transferred 
into a measuring cylinder of 500 ml 
capacity and allowed to stand at room 
temperatui-e; for about one hour. There­
after, aliquots from the sediment were 
taken onto disposable pcb idishes and 
examined for the embryos under a phase 
contrast microscope. 

Results and Discussion 

The pattern of response of the individual 
animals to supero\'ula tion regime is pre­
sented in Table I. I t is evident that 
there were consid<:'i'able variations in 
the degree of response between cite indi­
vidual allimals. Out of eleven animals 

"injected with PMSG, a high degree of 

• 
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TAu1.11 2. DETAILS OF INFUSION DONE AND RECOVERY 
OF OVA 

Cow Amount Amount 0 1 Type of fluid l o 

No. infused recovered recovery recovered Remarks 
(ml) (1111) (ml) 

3 270 200 75.9 .. 470 4-00 85.1 

6 550 460 83.6 

9 480 420 85.9 

l I 500 .J50 90.0 

supcrm·ulation was obtained in only 
three whc••-jn the number of corpora 
lutca wen: 15 or more. In four animals, 
superovulatory response was moderate 
wherein the number of corpora lutca 
were beLween 2-4. In the remaining four 
animals either failure of ovulation or 
single ondation was 01Jse1·ved. The vari­
ability in response to PMSG has been 
well documented. Factors such as indi­
vidual variability, stage of the cycle, age, 
breed, nut, itional plane and state of 
health have~ been frequently attributed 
to the variability in response to PMSG 
(Bellows and Short, 1972; Betteridge, 
1977; Betteridge, 1980; Sugie et al., 1980). 

The single greatest advance in supcrovu­
lation methodology in the last decade has 
been the use of PGFz alpha or its ana 
logues. It has become routine now to 
inject PGF2 alpha by intramuscular 
route about 48 hr after the gonadotropin 
treatment. However, the dose of PGF2 

alpha required for luteolysis is dependent 
upon the route of administration; a consi­
derable lower dose is needed when adminis­
tration is done through in trautc1 inc route 
as compared to intn:rnuscular or suucu­
taneous routes (Kaltenbach, 1980). In 
the present trial, all the animals infused 
with 5 mg of PGF2 alpha intrauterine 

3 

Blood ringed Scanning not 
La.st 160 ml attempted 
blood tinged 
Clear No recovery 

ov ova 
Clear No recovery 

of ova 
Clt,ar 6 ova 

rccavum 

were in oestrus starting from approximately 
48 hrs. after its infusion. 

Out of eleven animals subjected for 
superovulation, attempts to recover the 
embryo were made in only five animals. 
In the remaining six animals where col­
lection was not attempted, two animals 
had impatency of the cervix, two animals 
had multiple follicles at the time of 
collection (probably luteniscd) and an­
othe1· two had single ovulation each. 

Out of the five animals where collec­
tion was attempted, a clear fluid in suit­
able proportion could not be obtained 
from two animals. The 1·ecovcred fluid 
was generally blood tinged making the 
detection of embryos difficult. Addition­
ally, these two animals wcxc also the 
first from whom collection attempts were 
made. In the subsequent 3 animals, the 
technique was standardized and around 
80-90% of the infused medium could 
be easily recovered (Table II). 

Attempts to scan for the embryos were 
made in three. Ova could be successfully 
recovered in one of the animals. In the 
flushing medium obtained from the same 
animal, a total of 6 ova were recovered; 
two wen unfortilizcd while four wexe 
fertilized compare. The rate of recovery 
of the ova ocmparc favourably with 
that reported by Betteridge ( 1977). 
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Pineal Activity in Relation to Ovarian Structures and Breeding 

Season s in the Water Buffaloes 

M. PARAMESWARAN, T.P. TnAKKAR and K. jANAKIRAMAN 

Rcproduccive Biology Re:ie,uch Uni1 
Gujarat Agricultural Univc.-.i1y, Anand Campus, Anand-388 110 

ABSTRACT 

Pineal glands from surthi buffaloes were 
analysed for weight, nucleic acids and 
protein. The data were analyzed for 
influence on ovai-ian funclional status 
and season. Pineal weigh ts and concen­
tration of nucleic acid and protein were 
highest at follicular phase followed by 
lutcal phase and smooth phase (no appre­
ciable structures in the ovary) in both 
winter and summer. The increase in DNA 
content and decrease in RNA/DNA and 
p:·otein/DNA ratio in summer suggest 
ino·eascd mitotic activity with decreased 
synthetic activity. The implications of 
altei·ed pineal activity fo.- poor breeding 
performance in summer is discussed in 
this paper. 

* • • 
Pineal gland mediates most, if not 

all, of the effects of darkness on the endo­
crine (Nir, 1978) and reproductive system 
(Rei tcr, 1978). The photopc1·iodic differ­
ences between seasons alter pineal acti­
vity which in turn regulates reproductive 
activity in most species of animals 
(R eiter, 1980). Pineal is known to inhibit 
gonadal functions and this action is mccli­
atcd by the hypo th a ~amopi tui tary system 
(Wurtman, 1969; Wurtman, 1975 ; Fras­
chini and martini, 1970 and Mess et al., 
1978). In surthi buff aloe heifers the circu-

lating levels of prolactin are high in 
summe:· (Sheth et al., 1978). This a long 
with the low serum FSH to LH ratio 
(J anak.iraman, et al. , 1980) is believed 
to be responsible for the poor reproductive 
performance of these animals in Summer. 
Because of the role of pineal in regulating 
PRL (Fisher and Lapwood, 1981) and 
gonadotrnphins (Fraschini ct al., 1968), 
we were interested to study the pineal 
activity in surthi buffaloes in relation to 
ova: ian function. This paper deals with 
the changes in pineal weight, Nucleic 
acids and p:otein content in winter and 
summer in relation to ovarian structw-es. 

Materials and Methods 

The pineal glands wc:-e collected in 
winter and summe_·, f,·om sw: thi buffaloes 
or heifers slaughtered between 5 and 6 
a.m. The gland was removed within 
15-30 minutes of killing the animal and 
were brought to the labor atory in ice cold 
condition. The tissue after cleaning and 
weighing were preserved at - 20°C until 
analyzed. The pineal glands thus collected 
were divided into tl1ree groups accorcling 
to ovai ian structures i.e., Smooth phase 
(.\1'o app:eciable structures on the ovary), 
follicular phase ( IO mm or larger follicle 
(s) on the ovary) and luteal phase ( 10 
mm or la1·ger active CL) . 10% homoge­
nate in 0·9% KCL was made G·om single 
or pooled pineal tissues and DNA and 



RNA (Volkin and K ohn, 1964) and 
protein (Gormall et al., 1949) were esti­
mated. The data were analyzed using 
AnaJysis of variance (Steel and Torrie, 
1964) . 

Results and Discussion 

76 pineal glands were collected m 
winter (November-February) and 74 in 
summer (Apr il-July). The collection was 
r andom and the T able-1 gives fresh weight 
of pineals and the number of animals 
with diffcren t ovarian structural/functio­
n al status. The number of animals with 
no structures in the ova:·ies (Smooth) 
were greater in summer than in winter 
months (39 against 8) there were no 

TAuu,: I. FRESH WEIGHT OF THE PINEAL 
GLANDS IN THE SURTI BUFFALO 

Structure of the Ovary 
Smooth Follicular Luteal 

Wintcr 199(9) 154(40) 159(28) 

±46.5 ± 7.7 ± 11.4 

Swnmcr 171(39) 187(18) 175(17) 

± 11.5 ± 20.3 ± 22.3 

Values in Parentheses indicate number of animals. 
weight (mg) 

T.u1.1! 2. NUCLEIC ACIDS AND PROTEIN I'.'< 
THE PINEAL GLANDS OF SURTI 
BUFFALO 

DNA 
mg/g 

RNA 

mg/g 

PROTElN 

g% 

Season 

Winier (27)n 

3,96± 0,24 

2.13± 0, 1o(o.54) 

86.5 :t 2.8 <21.9) 

Summer (49)n 

•• 5.57± 0,26 

2.39±0, 10<0·43> 

89.7± 3.8(16·1> 

(n) = Number of observations. Values given in 
Parentheses are ratio• of R NA and Protein lo DNA. 
• P < 0.05; • • P< 0.01 

6 

significant differences in fresh weight of 
pineal glands either between seasons o:· 
between different phases within a season. 
However, the weights tended to be 
higher in summer. 

The data on DNA, RNA and Protein 
in the pineals were examined for seasonal 
differences after pooling the values in 
different phases (T a ble-2). Pineal con­
centration of DNA was higher in summer 
there being no differences in the RNA 
or protein levels. 

The increased DNA concentration is 
suggestive of higher mitotic activity or 
duplication o[ chromosomes in prepara­
tion to that. Earlier histological studies 
(Unpublished data) have shown that the 
proportion of pincalocytes to glial cells 
significantly inc.reased in summer in 
pincals collected from surthi buffalo 
heifers. The absence of corresponding 
increase in RNA and protein in summer 
indicates that increased mitotic activity 
is not accompanied by synthetic activity. 
The data on pineal const'ituen ts were 
analyzed for differ'ences between different 
phases of ovarian activity pooling the 
values C·om both seasons (Tablc-3). 
Highest levels of nucleic acids and protein 
were prcsen tin the folliculur phase follow­
ed by luteal phase and smooth phase. 
The ovarian hormones have been repo.rted 
to inhibit pineal activity (wurtman et al; 
1968) in rat. In the buffalo it appears 
that the pineal is G-ee f.·om such inhibitory 
action. 

The influence of breeding seasons on 
the pineal gland composition in different 
phases of ovarian activity was examined 
by analysis of va.ria~cc (T able-4 and 4a). 
Both in peak breeding winter and low 
breeding summer follicular phase coin­
cided with highest pineal concentration 

.... 
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TADLE 3. NUCLEIC ACIDS AND PROTEI:'',/ lN THE 
PINEAL GLANDS OF SURTT BUFFALOES 
AS PER OVARIAN STRUCTURE 

Smooch Follicle Corpus lutrom 

DNA 3.97 5.71 5.11 
mg/g ± 0,20 ± 0.40 ± 0.44 
RNA 2.15 2.45 2.13 
mg/g ± 0.10 .J...0.10 + 0.14 
PROTEIN 68.6 105.4 89.3 
go/o ± 1.9 ± 4-.3 l:'}.4-
R~A/DNA 0.54 0.43 0.42 
PROTEIN/ 17.3 18.4 17.5 

DNA 

Values arc means ± SE for 22 observations. 

TABLE 3A. ANALYSIS OF VARIANCE FOR PINEAL NUCLElC ACIDS AND PROTEIN 

DNA RNA PROTEIN 
Source 

Phase 
Error 

df 

2 
63 

mss F 

17.18 5.99 .. 
2.87 

mss F mss 

0.715 2.15 7457.70 
0.333 304.46 

.,. P <0.0l 

TABLE 4. NUCLEIC ACIDS AND PROTEIN lN 
TH_E PINEAL CLA:'IIDS OF SURTJ BUFFALOES 

U v~rian Seasons . structure \ \ 'inter Summer 
D.iXA Sn,ooth ·J.44.±:. 0.44 4.01:l± 0.26 
mg/g Follicle 4.36~ 0.I0 7.21 ± 0.45 

Corpus luteum 2.8!:i J. 0. 13 6.10± 0.23 
RNA Smooth 2.00J:0.06 2.18..t0. l4 
mg/g Follicle 2.34 0.02 2.79J 0.08 

Corpus lutculll 1.73± 0.27 2.31 ± 0.19 
PROTEIN Smooth 73.1 .J... 6.2 69.7 ± 2.3 

go/o Follicle 95.1 ± 3.8 121.4± 9. 1 
Corpus luteum 83.6± 4.5 92.6:;t:6.5 

TABLE 4A. ANALYSIS OF \'AR IANCE FOR Pl:-IBAL NUCLEIC ACIDS 
AND PROTEIN 

DNA RNA Protein 
Source df tn:\"' F mss F niss F 

Season I 46.ll2 9.78 .. 1.25 1.0.', 182.4 0.05 
Phase 2 13.41 2.80 1.33 1.12 7480.9 2.22 
Sc.ison X 2 4.78 l.86 1.19 3.i2 3370.3 i'l.45° 
Phase 
Error 70 2.50 o.~2 2.'J.'J.3 
•• p <0.01 

7 
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24.49 .. 



or nucleic acids and p.-otein. In low breed­
ing summer luteal phase witnessed 
higher levels of nucleic acids and protein 
compared to smooth phase. There were 
no seasonal differences when the ovaries 
were without active structures. 

The fact that the concen tration of 
nucleic acids and protein were higher 
when the ova.•·ies had active structures 
(follicle o_· co:pus lutcum) than not, 
indicate that a relationship exists he­
tween the functional status of these two 
o:.-gans. The elucidation of the above 
relationship warrants further investigations. 

Increased level of circulating prolactin 
could be one of the factors involved in 
poor developmen t of the follicles and 
for inhibition of ovulation in case of 
developed follicles. This invariably occurs 

in summeJ months. Fisher and Lapwood 
( I 981) in their studies on lambs have 
dearly established that seasonal differences 
in prolactin levels is mediated by the 
photopcriodic influences on the pineal ""-­
gland. Thus it is possible that in the , 
buffalo too, higher prolactin levels in 
summer are caused by seasonal changes 
in pineal metabolism. In turn the higher 
levels of prolactin may make the ovaries 
refractory to the influence of FSH and 
LH. This leads to anovulato:y ('Strous 
cycles and consequent poor breeding 
performance in summ('r. 
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Estradiol-17B Levels During Early Pregnancy in Buffaloes 

G.C. ]A.IN and R.S. PANDEY 

:-.lational Dairy Research Institute, Kamal 132001, India 

ABSTRACT 

Pcr iphnal blood samples were collected 
from twcln' buffalo heifers on days 
0, 1,3,5.7.9.11,13.15 to 22 following breed­
ing to monitor the changes in esu·adiol­
l 7B levels du!:ing estrus, early Iutcal, mid 
luteal, late lute-al and post luteal phases . 
~he, ~stradiol-l 7B levels were higher and 
s1gmfican t (P L 0.01 ) on the day of estrus 
from 19 days of insemination in non 
pregnant and from 22 days of insemina­
tion in pregnant buffalo heifers. The 
fertile buffaloes had a slightly higher 
concentration on the preovulatory day 
(day 0) and on ovulatory day (day I). 
The analysis of variance 1·evcaled a very 
significant difference (PL 0.001 ) between 
the days of 1m·eding both in pregnant 
and non pregnant buffaloes. However, 
the overall mean levels between preg­
nant and_ non prrgnant were nol signi­
ficantly chffcrcnt upto 22 days of breeding. 

* 
Sufficient information on the estima­

tions of cstradiol-l 7B during csu·us and 
pregnancy is available for cows. The 
changes in the levels of cstradiol-17B 
dtdng estrus and early pregnancy an· 
not adequately studied in bttffaloes. 
Therefore the present studies were undc1·­
taken to study the circulatory levels of 
estraclio l-17B in fi,rti le and nonfertile 
buffalo hC'ifcrs follo,._ing brcc-ding. 

Materials a nd Methods 

The experimental 12 Murrah buffaloes 

9 

(nulliparous) were selected from the herd 
of National Dairy R esearch Institute, 
Karna! and all were kept under the similar 
managementa1 and feeding conditions. 
Buffaloes were moved into a nearby un­
neatcd stall p; ior to each sampling. 
The blood was collected £:om the jugular 
vein before feeding each day between 
0800 and 1000 hr on days 1,3,5,7,9,11, 
13,15,16,17, 18,19,20,21 a nd 22 except 
on day O where blood sampling was done 
in the morning hours ( d o1) and evening 
hours (d o2) of post insemination. The 
samples were kept in ice immediately 
after collection and the plasma was sepa­
rated by centrifuging at 3000 rpm for 
30 minutes and stored in different aliquots 
at - 15°C pending luteinizing and estra­
diol-l 7B hormone analysis. 

Es~·us _was detected by employing a 
com b111at1on of aids. A vasectomized 
buffalo bull was paraded in the shed 
where buffalo heifers were kept. Buffaloes 
mounted upon by the bull were consi­
dered to be in cst1·us. Buffaloes were also 
checked for their temparament and 
mounting bchaviout (standing heat) on 
other buffaloes. They were regularly 
checked fo.- the vaginal congestion, 
swollen vulva, micturi tion and vaginal 
mucus discharge. The gcntitalia of these 
buffaloes were examined per rectum for 
the tone of the uterine ho.-ns and for the 
presence of mature follicles to confirm 
the stage of estrus and ovulation. All 
buffaloes were inseminated twice (moming 
and evening) and pregnancy was con-



TABLE J. DIRECT EVALUATION O.F ESTRAOIOL-17B 
RADIOIMMUNOASSAY FOR ACCURACY 

No. of Estradiol-17B Estradiol-l 7B 
R eplicates (pg) added (pg) recovered C.V. 

4 16 17.28± 1.18 11.85 

8 32 31.16 ± 0.63 3.50 
4 64 68.69.L 1.31 3.30 

± = SEM; C.V. = CO<"fficicnt of variation 
r = Coefficient of correlation; 
b = regression and y = dependent variable. 

Ovcrall slari,rical 
values 

r = 0.9975 
(P < 0 ,01> 

h = l.0855 
y-0.3065 

firmed by recta l palpation at 60 days 
after insemination. 

Radioimmunoassay of estradiol-J7B: 

TADLE 2. MEAN PLAS~L\ LE\"ELS O F ESTRA 
D1O L-17B(pg/ml) I~ PREG:-.IA'.'\T AND 
NON PREG:-.1A'.'\T Bt;FFALO HEIFERS 
AFTER DREEDI '.'-G 

T11c estradiol-1 7B levels in the peri­
pherol blood plasma were measured 
(Jain and Pandey, 1 981 ) with some 
modification. The sensitivi ty of the radio­
immunoassay for estradiol-l 7B estimation 
was one pg per tube and the coefficient 
of variations between and within assays 
were 6.42 and 4.80, respectively. The 
specificity for estradiol-17B antiserum 
was reported earlier (Korenman et al., 
1974) whereas the accuracy is given in 
Table 1. 

Statistical Ana!Jsis: 

The least square technique (Harvey, 
1979) was used to study the variations 
between collection intervals duxing estrus 
and early pregnancy. The significant 
difference in the least square means for 
each effect was studied (Duncan, 1955). 

Results and Discussion 

Estradiol-17B levels (Table 2) : The 
estradiol-17B concentration dw-ing the 
day of estrus ( day 0) was found to be very 
high (25.37±8.9 pg/ml ) on first 12 hr of 
estrus and 26.24± 3.34 pg/ml between 
12-24 hr of estrus. The levels started 

IO 

Days of Pregnant 
insemination Meau SEM :--; 

3 

5 

7 

9 

II 

13 

15 

16 

17 

19 

20 

21 

22 

32.40 ± <i.87(5) 
40.03 ± 13.84(51 

10.8la b ± 4.67 51 

7.84 ab± l.87/5) 

12.50ab ± 1.90(3) 

6.858 b ± 2.41 (4) 

6 .088 b ± 1.99(5) 

8.58 ab ± 2,28(5) 

9.79 ab± I.SJ (5) 

6.50 a.b ± 1.78(5) 

l l.47ab ± 2.70(3) 

6.40 ab ± 2.28(5) 

8.303 b ± 2.00(5) 

8.6oab :!:; 2.54(5) 

5.16ab ± l.06(5) 

6.873 b ± 2.94(4) 

10.7lab ± 2.25(,v,' 

:'llonprcgnant 
).lean SEM N 

25.37 ± 8.90(7) 
26.24 ± 3.34(7) 

13.06 :::4.81 (7) 

7.Hcd t 1.49(7 

i .18cd .±:2,23(7) 

ii.O\ be ;!:2.34 (7) 

8.63cd _;:3.08(7) 

5.84rd - 2.1216) 

l2.74t 3.37(6 ) 

5.70cd ± 2.25(6) 

9.58 = 3.22(6) 

11.78 -J:3.19(6) 

3_33cd .l 0. 79(5) 

11.47 ± 3.% (5) 

20.67 ± 5. 17(5) 

20.71 ± 3.82(5) 

a different from 32.40; b different from 40.03; 
c different from 2.:,.37 and d different from 26.24 

(P<0.01 ) 

.. 

.. 

../ 

.... 
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dC'cli11i11g from days 1 to l l after insemi­
nation in non pregnant buffalo heifers. 
A rninci-: increase was observed on days 
13, 15 and 18 and a major increase on 
days 21 and 22 of the cycle. A highly 
signiflcan t difference ( P <0.0 I) in cstradiol-
178 kvcls on days 3, 5, 7, 9, 11, 16 and 19 
and (P < 0.05) on days I, 17, 18 and 20 
from the lc,-cls of25,3 7 pg/ml was observed 
dtu-ing the fr·st 12 hr of the commence­
ment or estrus symptoms. The cstradiol-
17B lewis dm:ing the period of 22 days of 
breeding in hcifi,.,·s found to be pregnant 
did not fluctuate much and no fall in 
estradiol. 17-8 level were noticed after 
day 21. The basal levels of 5. 16±1.06 
to 0. 79 ± 1.52 pg/ml were obsci-vcd during 
all tht· days except on day O with a peak 
of 32.40± 6.87 and 40.03± 13.84 pg/ml 
at a collection interval of 12h and minor 
peaks of 10.81 ± 4.67, 12.50± 1.90, 11.47 
±2.70 and J0.71 ± 2.25 pg/ml on day 1, 
5, 16 and 22 of insemination. Analysis 
variance showed a significant diffcrcnc-e 
(P< 0.0J ) between days of insemination 
(Table 3) . However, the overall mean 
levels of estradiol-17.B between pregnant 
and non-p1·cgnan t buffaloes did not differ 
significantly (Table 3) . 

TA111.E 3. Ai\'"ALYS IS OF VARIAKCE 
RETWEE~ PREG~ A~T AND NON 
PREG="ANT HCFFALO HEIFERS 
FOR ESTRAD IOL-178 LEVELS 

Sourct:" of variation d .f. m . 5 . S. 

Between pregnant and 
nonprc-gnan! I 10. 13 
Error 180 141.GI 
Total 181 
Between day, (:'Ion-
pregnant) 16 306.5454 ... 
Error 87 95.0398 
Total 103 
Between days 
(Pregnan t) 16 • 452.68810• 
Error 61 101.6986 
Total 77 
••• Sign.ificant<(P 0.001) .. 

I I 

The peak levels of estradiol-17.B concen­
tration found in the present investigation 
dw·ing estrus were similar (Dobson and 
Dean, 1974; Monk et al., ~75), higher 
(Wettemann and H afer, "t973; Smith 
et al., 1975) and lower (Shcmesb et al., 
1972; Arije et al., 1974) in cows. These 
levels arc also lower to (Kamonpatana 
et al., 1979) and higher to (Bachleans et 
al., 1979) in buffaloes. It is believed that 
maximum secretion of estradiol-17B 
occurred from the preovulatory follicles 
around the onset of estrus (Moore et al., 
1969; l\kCracker et al., 1971; Bird, 1978). 
The variability in the secretion of eslra­
diol-17B observed in the present study is 
comparable with the random develop­
ment of follicles thrnughout the late luteal 
phase and also probably reflects the short 
term fluctuations in the secretions of 
steroids from the same follicle (Doird, 
1978) . J ain and Pandey ( 1983) reported 
an increase in the secretion of estradiol-
17 B within the hours of each pulse of LH, 
indicating that the foll icles in buffaloes 
we1·e cstremcly sensitive to comparatively 
minor fluctuations in the LH concentra­
tion and reflected by a positive coefficient 
of con-elation between LH and est.radio!. 
17B on all days and hours of blood collec­
tion (r = 0.2294 to r 10.9999), It was 
possi blc that the pulses rcprcsen t osci­
llations of the negative feed back loop 
involving estradiol-l 7B from the follicles 
and LH from the adenohypophysis. 

The subsequent minor peaks of cstradiol-
17B noted on days 13 and 15 in non­
prcgnan t and on day 16 in prcgnan t 
buffalo heifers we.re similar to (Yarman 
et al., 1964) in bovine heifc.rs. The levels 
observed du_ing early luteal and late 
luteal periods were also similar (Batson 
et al., I 794) for bovine heifers. 
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Genital Abnormalities in Indigenous and Exotic Female Pigs : 

Prevela nce, Gross and Microscopic Appearance 

S.A. SING, K.C. NATH, C.K. RAJKONWAR and A.K. C1rAKRABORTY* 

Depar1rnent of Gynaecology. Obstetrics & A.I., Colkgc of Veterinary Scie11c<·. 
Assam Agricultural University. Kha11apara Campu,, Gauhati-781022. 

Swine, being a prolific breeder is consi­
dered as one of the farm animals having 
high po ten tiali ty for grca ter economic 
gains. Production is directly de pendent 
on the efficiency of reproduction which 
is modified by genital abnormalities. 
H ence there apcars a great need for 
detai l studies on the genital abnormali­
ties of pig in order to have a better under­
standing on their prevalence, type and 
nature which in turn will help in evolv­
ing suitable mcasw·es to combat these. 
l\lost of the studies conducted so fax on 
genital abnormalities pertained to exotic 
pigs of the developed countries and 
emphasized much on recording the 
incidence of gross abnormalities (Vliggins 
el al., 1950; Nalbandov, 1952; Herman 
and Vandeplassche, 1969; Einarsson and 
Gustafsson, 1970; Reed, 1970; Chcrka­
sova and Danilko, 1972; and K arl berg, 
1979). Repo.rts on genital abnormalities 
in indigenous pigs arc very limited in 
the available Ii tcrature (Xath, 1976 and 
Viswanath et al., 1979). The study 
reported herein, therefore, has been undCJ·­
taken to record the prevalence and detajls 
o[ gi·oss and microscopic appearance of 
the geni ta! abnormalities in indigenous 
and exotic pigs of Assam. 

Materials and Methods 

A total of 120 female gcni tal organ of 

• Department of Pathology 
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pigs collected from the local slaughter 
houses and the All India Co-ordinate 
Research Project on pigs, College of 
Veterinary Science, Khanapara consti­
tuted the matcxial for the study. A total 
of 82 genital organ from indigenous and 
38 from exotic could be obtained. 
Immediately after slaughter the genital 
organs ,vue removed from the carcass 
and carried in sterile polythene bags to 
the laboratory for examination. All parts 
of ('ach organ were thoroughly examined 
for gross pathological lesions within one 
hour of collection and were recorded. 

R epresentative pieces of tissue from the 
vagina, cervix, uterus, Fallopian tubes 
and ovaries of each of the genital organs 
were collected and preserved in JO per 
cent formal-saline solution. After 48 to 
72 hours of fixation the tissue samples 
were processed by commonly used proce­
dure and finally embedded in paraffin. 
Tissue sections of 4 to 6 microns in thick­
ness were prepared and stained with 
haemotoxytin and eosin as per routine 
procedure. The tissue sections were then 
examined and microscopic changes were 
recorded in detail. The incidence of 
ovarian and tubular abnormalities was 
found out separately for indigenous and 
exotic pigs. 



TARt,F. L PREVALENCEOF OVARJAr-; AND TUBULAR 
ABNORMALITIES IN THE FEMALE PIG. 

Prevalence (0;,) 

Abnormality I ndigenous Exotic 
(82) (38) 

O varian 8.54 (7) 13.IG (5) 
Tubular 7.3.! (6) 10.53 (4} 
Mixed ovarian & tubular 18.:l9( l .'l) 23.G8 (9) 

T or.ii 34. 15(28) 47.37( 18) 

Figures iu th<· paremhes.:s indic,uc number of obscr\"alion. 

Re~ults and Discuss ion 

Out of 82 genital organs from indigen­
ous and 38 from exotic pigs 34.15 and 
47.37 per cent respectively revealed gross 
pa thological lesions. The incidence of 
ovarian, tubal and mixed ovarian and 
tubal abnormali tics recorded as 8.54, 
7.32 and 18.29 per cent respectively in 
indigenous was sl ightly lower than the 
respective figures of 13. I 6 , 10.53 and 23 .68 
per ccn t recorded in exotic pigs (Table I). 

Ovarian abnormalities: 

Prevalence of different types of ovru·ian 
abnormali ties has been shown in table 2. 
Existance of these ovarian abnormalities 

in the pig has been well documented in 
the literature- (Wiggins et al., 1950; 
R eed , 1970; Einarsson . 1970; Silobad, 
1971; Nath, 1976 and Viswanath et al., 
1979) except the condition diagnosed as 
haemosiderosis of the o,·ary which occurred 
in the frequencies of 3.66 and 2.63 per 
cent in indigenous and exotic pigs respect­
ively. Amongst all types cystic o,·ary, 
paraovarian cyst and oophoritis were 
found to be commonly occuring ovarian 
abnormalitie in both indigenous and 
exotic pigs. Earlier r eports indicated that 
the incidence of cystic ovary varied in a 
wider range. N albandov. ( l.952), Thain 
(1965) and Vandcplassche et al .. (1971) 
recorded the incidence of cystic ovary 

TABLE 2. NATURE OF TNVOLVEr-lE NT AND PREVALE:'.'JCE OF DIFFERE!\/'T TYPES OF OVARIAN 
ABNOR MALIT IE S IN l ~DIGENOUS AND EXOTIC PIGS 

- -
Abnormalities Number involved Total No Prevalence (%) 

Bilatera l U nilatcx-al ob11erved 
I E E I E E 

- --

Single cyst I I 2 1.22 5.26 
Mulliple small 3 4 3 4 3.G6 10.53 
cy:,I 

Multiple large cyst 0.00 2.63 
Cystic corpus luteum 3 I 3 3.66 2.63 
Paraovarian cyst 13 12 13 12 15.85 31.58 
Ovaro-bu,-sal adhesion 4 2 4 2 4.88 5.26 
Oophoriris 12 4 12 4 14.63 10.53 
Intra-ovarian 2 2 3 2 ... 3.66 5.26 
haemorrhage 
H aemosiderosis 2 3 3.66 2.63 

I: Indigenous, E : Exotic 

J4 
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yarying from IO to 39 per cent. Einarsson 
and Gustafsson ( 1970), Silobad ( 1971 ) 
and Viswanath et al., (1979) observed 
parao\·arian cyst in 3 to 23 per ccn t of the 
genital organs. The incidence of oophoritis 
recorded in the present study, ( 10.53 to 
14.63%) however, was similar to that 
reported by Silobad (1971 ). 

Details of gross and microscopic appear­
ance of different ovarian abnormalities 
have been shown in table 3. It was observed 
that small cyst in the ovaries did not reveal 
appreciable pathological changes except 
in that both cystic follicle and cystic 

corpora lutea were larger than the normal 
structures in size. However, atrophy of 
the ovarian stroma was the important 
pathological change observed in the single 
case of multiple large cysts in exotic 
pigs. Oophoritis, intra-ova1·ian haemorr­
hage and hacmosiderosis wt·re apparent 
on microscopic examination only . 

• 
Tubular abnormalities: 

Prevalence of diffcrcn t tubular abnor­
malities in pig geni tal organs is shown in 
table 4. Endomcu·itis, papillary hyper­
plasia, cervicitis and vagini tis were the 

TAnu: 3. GROSS AND l'IH CROSCOPIC APPEARANCE OF OVARIAN ABNORMALITIES lN 
FEMALE Pl GS 

1\.b,tormalities 

Single cyst 

Multiple small cyu 

Multiple large cxst 

Cystic CL 

Paraova.-ian c-yst 

Ovaro-bursal adhesion 

Oophoritis 

Intra-ovarian haemorrhage 

n 

Hacmosiderosis 

Gross appcara,1ce 

1-2.2 cm in diameter, some cysts 
lutcinizcd fluid amber coloured. 

1-1.5 cm in diameter, fluid clear 
watery 

Cy,ts 3-4.5 cm in diameter, 

Large irregular central cavity 
filled with amber coloured fluid 

0.3-3.5 cm in diameter. appears 
greyish and translucent 

Ovaries encapsulated by fibrous 
strands in severe cases 

Not apparent 

Not apparent 

Not apparent 
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Microscopic appearance 

Non luteinized resembles follicle, 
luteinizcd resembles corpus luteum. 

Resemble., mature follicle 

Cystic wall of concctive tissue and 
lined by flat cells. ovarian stroma 
atrophied. 

Cavity lined by loose connective 
tissue, lutein cells vacuolated. 

Cystic wall lined by low cuboidal 
cells surrounded by thick fibrous 
tis.sue. eosinophilic substance 

Lymphocytic, eosinophilic and cry­
throcytic infiltration beneath tunica 
albuginea, fibrous proliferation in 
chronic cases. 

Congestion, crythrocytic infiltra­
tion with few oesinophils beneath 
the lunica alhuginea 

Presence of haemosiderin pig­
ments and free erythrocyte beneath 
tunica albuginca. 



• ... 

.. _ 

..... 

TAnL>. :.. GROSS ANO MI C ROSCOP IC APPEARANCE 01' Dli,'FERENT TUBULAR ABNORMALITJES 
IN FEMALE PIGS. 

1\bnonnalities 

H ydrosalpi n>< 

Fibro111a molle 
{infundibulum) 

Pyosalpinx 

Cy5tic endomctriu,n 

Segmental aplasia 

Granular vulvo-vaginiti, 

Persistent hymcu 

Subscrous cyst 
(body & tube) 

Salpingitis 

Endomctritis 

Gross appearance 

Tubular wall thinner and semi­
transparent containing fluid . 
adhesion present 

Pr~-scncc of nodules of 0.3-0.6 c111 
in diameter with illdefinro neck in 
inner infundibular region, en­
largement and adh<.'sion of 1h,, 

infundibulum 

Distended ampulla couta,ning 
semiliquid. greyish white mntcrial 

Horns elongated, soft and thick 
walled, mucosa glistening. prl'­
s<·nce of cystic e levations of about 
1 rm diameter in the muco~~ 

Le-ft h orn and fallopian Lu~ in 
one. part of left horn in the other 
and both infundibullac in the third 
were mtssmg. hydrosalpinx and 
adhesion W<'n· also present 

Congested nodules in 1hc mucosa 
of vulva and posterior part of 
the vagina 

A dorso-venlral band of tissue 
just anterior to the urinary meatus 

Cysts 0.4 10 0.5 cm in diameter 
cantaining watery Auid present 
benea 111 the sc rosa 

Not apparent except whitish 
serous Auid in the lumen 

Congestion of the mucosa, presence 
of blood stained mucus in the 
lumen, fibrous strands on Lhe body 
in few 
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Microscopic appearance 

Atrophied epithelium, mild mono­
nuclear cdlubr infiltration 

Nodules contain mucinous mate­
rial, i111erladng bundles of fibro­
blast and collagen fibres, fusiform 
neoplastic cells. large, oval or 
elongated nuclei, tumour cells 
demarcated by capsule. 

Polymorphonuclcar. cosinopbilic 
and less frequen tly plasma cell 
infiltration into mucosa a nd sub­
rnucos.., 

U tcrine glands near Lhe cysts 
atroph ied , prote inous exudate, 
occasionally lymphocytit· and 
.-osinophilic infiltration 

Nodules formed by the lyrnpho­
cytic aggregation in the submu­
cosal area, congestion 

Cystic wall made of connective 
tissue lined by Aat epithelial cell~ 

Infiltration of mononuclear cclb 
with erythrocytes and occasion­
ally cwinophils to mucosa and 
~ubmucosa. Denudation of mucosa 
and connective tissue prolifera­
tion in chronic cases . 

Congestion and cellular infiltra­
tion to mucosa & submucosa. 
Desquamation of the epithelium, 
connective tissue proliferation and 
plasma cell infiltration in chronic 
cues. 



Abnormalities 

Papillary hyperplasia 
(tube, hody. vagina) 

Haemosidcrc.sis (uterus/ 

Gross appearance 

Not apparent 

No1 apparl'nl 

Microscopic appearan.-c· 

Muhilaycrcd epithelium, marked 
increase in the papillary projec­
tions, lymphocytic and erythro­
cytic infiltration in the lamina 
propria. 

D<'position of hacmosiderin pig­
ment and presence of free ery­
throcytes within the cndometrium. 

Mclanosis (body) A small blark patch on the mucos.1- l)cposition of melanin pigment in 
the t-ndomctrium, surrounding 
blood ves!oels arc congt"stcd. 

!\lctaplastic changes (tubt-1 Not apparrnl Mctaplasia. of columnar to squa­
mous epithelium, inflammatory 
l'hangcs present. 

Oedema and c:ongcstio,1 of the· 

mucosa, cervix hard in sonw 
cases 

Congestion, infiltration of lym­
phOC)' lcs, erythrocytes and occa­
sionally eosinoph.ils in 1he mucosa 
and submucosa. Fibrous proli­
feration and plasma cc-II infiltra­
tion in chronic cases. 

Vaginitis 0<.-dema and congestion of mucoaa. 
presence of mucus io the lumen 

Mild epithelial hyperplasia, in­
filtration of lymphocytes and occa­
sionally polymorphonuclcar and 
pl:i~ma cells. 

------------------------------------- -- --- -

fallopian tube of indigenous pig was 
similar to that of fibroma of horse and 
other animals as described by Stannard 
and Pulley ( 1978) . In0ammatory condi­
tions such as salpingi tis, cervicitis, endo­
mctritis and vaginitis revealed typical 
inflammatory changes like cellular in­
filtration and congestion on microscopic 
examination. Connective tissue prolifera­
tion was the commonly occuring micro­
scopic change in salpingitis, cndometritis 
and cervicitis in chronic cases. Denuda­
tion of the epithelium was recorded m 
salpingitis and endomet! itis only. 

Summary 

Out of 82 indigenous and 38 exotic 
genital organs respectively 34.15 and 
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4 7 .3 7 per cent revealed abnormalities. 
The incidence of ovarian, tubular and 
mixed ovarian and tubula1 abnormali­
ties was 8.54, 7.32 and 18.29 per cenl 
respectively in indigenous and 13.16, 
I 0.53 and 23.68 per cent respectively in 
exotic pigs. Ovarian abnormalities were 
single cyst, multiple small cyst, multiple 
large cyst, cystic corpora lutea, para­
ovarian cyst, ovaro-bursal adhesion, 
oophoritis, intr,a-ovarian haemorrhage and 
haemosiderosis in the frequencies of 1.22, 
3.66, 0.00, 3.66, 15.85, 4.88, 14.63, 3.66 
and 3.66 per cent respectively in indigen­
ous and 5.26, 10.£-3, 2.63, 2.63, 31.58, 
5.26, I 0.53, 5.26 and 2.63 per cent 
respectively in the exotic. Small ovarian 
cysts did not reveal pathological change 



on microscopic examination while atrophy, 
of the ovarian stroma was the important 
pathological change observed in multiple 
large cysts. Oophori tis, inl .. a-ovairan 
haemorrhage and hacmosiderosis were 
apparent on microscopic examination 
only. Abnormalities involving the tubular 
part were hydrosalpinx, fibroma mollc, 
pyosalpinx, cystic cndomctriurn, segmen­
tal aplasia,granular vulvo-vaginitis, persis­
tcn t h ymcn, su bscrous cyst, sa I pi ngi tis. 
cndomctritis, papillar y hyperplasia,haemo­
siderosis, melanosis, mctaplastic changes, 
ccrvicitis and vaginitis in the respective 
frequencies of 2.44. 1.22. 0.00. 6.10, 

2.44, 4.88, 2.44, 2.44, 12.20, 20.73, 13.41, 
2.44, 0.00. 6.10, 14.63, and 18.29 per 
ct·nt in indigenous and 0.00, 0.00, 2.63, 
7.89, 2.63, 5.26, 13.16, 0.00, 7.89, J5.79, 
10.52, 0.00, 2.63, 7.89, 13.IG and 23.68 
per cent in exotic. Papi llary h yperplasia, 
hacmosiderosis and mctaplastic changes 
of the epithelium were apparent on micro­
scopic examination only and were associa­
ted with in flam ma tory changes. InAam­
ma tory changes were typical in salpingitis, 
cerv1c1t1s, cndometritis and vaginitis. 
Denudation of the mucous membrane 
was observed in salpingitis and endo­
mctritis. 
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Oestrus and its Relation to Conception in Rural Cattle 
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ABSTRACT 

A study was undertaken on the time of 
commencement and stage of oestrus in 
115 rural cattle and their relationship 
with conception. In more than 80.00% of 
the rural ca ttlc, oestrus commenced 
during the cool hours (i.e. morning and 
evening hours) and it was also found 
that cool hours favoured the occurrence 
of conception. The stages of oestrus in 
the animals that came for inseminations 
could be grouped into early, mid and late 
heat and these were 11.30% , 57 .39~0 and 
31.30% respectively. The highest percC'nt­
age of animals (54.00%) became pregnant 
when inseminated in mid-heal. Further, 
maximum cc,nccption (51.61 %) resulted 
in animals showing typical fern-pa tt<."rn 
in cervical mucus. 

• • • 
A study was made on oestrous behaviour 

and its relation to conception in rural 
cattle. The findings are reported here. 

Materials and M ethods 

The presen t study was conducted on 
the Cattle belonging to the adopted 
village-s of ope:-ational Rese~u·ch Project 
Rithou:·a (LV.R.L faatnagar). Obser­
vations were recorded on the time of 
commencement of oestr us and stage of 
oestrus in 115 animal,, and their relation­
ship with the pregnancy was assessed by 
p:-cgnancy check-up after inseminating 
these animals. The classification of the 
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time of commencement of oestrus was 
done as follows: 

I. 4.00 A.M. to I 0.00 A.M. (Morning 
hours). 

fl. 10.00 A.M. to 4.00 P.M. (Early 
noon to afternoon hours) . 

rn. 4.00 P.M. to l0.00 P .M. (Early 
evening to late evening hours). 

IV. l0.00 P.M. to 4-.00 A.M. (Night 
hours) . 

The stage of oestrus was classified as 
early, mid and late heat on the basis of 
the history regarding the time of commencc­
men t of heat as spelled out by the farmers 
and assessed on the findings after per 
rectum examination of the genital organs 
and vaginal inspection. 

The fern-pattern was categorised as 
typical, atypical and no-pattern (Luktuke 
and Roy, 1967) . The fern-pattern of 
cervical mucus during oestrus was tested 
in relation to pregnancy in 50 animals. 

Results and Discussion 

A. Time of commencement of oestrus: 

In the present study it was noted that 
56.67% of the heifers and 34.12% of the 
cows were observed in heat by the farmers 
during morning hours while 26.67% of 
heifers and 51.16 % cows in early to late 
evening hours and only 16.67% of the 
heifers and 14.12% of the cows were 
noticed in heat by the farmers during 
early noon to afternoon hours. However 



T,uux I. STAGE 01' OESTRUS IN RELATION TO PREGNANCY. 

Animal No. Animau diagnOIICd in No. followed for pr,egnancy Pregnant diagnostd 

type r•xarn. Early Mid Late A 
heat heat heat 
(A) (B) (C) 

~ ------
Heifer 28 6 10 12 

(21.43) (35.71 ) (42.86) 
Cow 87 7 56 24 

(8.04) (64.37) (27.59) 

Total 115 13 66 36 
( 11.30) (57.39) (31.30) 

Figures in parcnlhcsis indicalc perccmagc. 

none of the animal was reported by the 
farmers in heat during night hours (i.e. 
between I0.00 P.M. to 4.00 A.:M.) 
indicating that the farmers did not observe 
oestrus symptoms during night hours. 
Thus it is apparent that in about 80 to 
85% of the rural cattle. the oestrus 
symptoms commenced during cool hours 
(i.e. morning and evening hours) . Maxi­
mum percentage of oestrus occur during 
cool hours (Ahuja et al., 1961; Chau­
dhary et al., 1965; Sharma et al., 1968 
and Purbey and Sane 1978) in the cattle 
maintained at organised farms. This 
indicated that the ambient temperature 
played some role in the commencement or 
oestrus. 31.43% and 52.08% of the ani­
mals that were in heat during morning 
and early to late evening hours respectively. 
when inseminated_, became pregnant 
indicating that cool hours favoured 
conception. 

4 

~, 

9 

B C Early Mid Late 

heal hca1 heal 
(A) (B) (C) 

--- --- --
ID 8 6 2 

(25.00) (60.00) (25.00) 

·l-0 20 2 21 4 
(40.00) (52.50) (20.00} 

- - - -
50 28 3 27 6 

(33.33) (54.00) (21.43) 

a large percentage of cattle (42.60%) 
arc brought for artificial insemination 
cithr too early or too late. Under the 
study. the pcrccn tage or animals found 
pregnant was the highest (54.00%) when 
inseminated in mid-heat whereas the 
pc-tccntagc was lowest (21.43%) for late 
inseminations. However, 33.33% of the 
animals conceived when inseminated in 
the ea~ly stage of oestrus. The above 
findings show that better pregnancy 
results could be obtained b_y inseminat­
ing the animals in mid-heat. Similar 
findings have also been reported by Trim­
berger and Davis (1943), Son et al .. 
( 1963) and Tomar (1964). Therefore, 
recording the time of commencement of 
oestrus in rural cattle for getting them 
scrYcd at proper time to obtain optimum 
fer tility needs to be explained to thc­
farmcrs. 

C. Fem-pattern of cervical mucus during .. 
8. Stage of oestrus: 

The analysis of data recorded on heifers 
and cows attending the centre for insemi­
nation revealed that out of 115 animals, 
reported in heat by farmers, 11.30% 
were in early heat while 57.39% and 
31.30% were in mid and late heat, 
respectively (Table I). This showed that 
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oestrus: 

Observations on cervical mucus fern­
pattern du::ing oestrus made in 50 rural 
cattle in the present study revealed the 
percentage of typii al, atypical and no 
pattern as 62.00%, 20.00% and 18.00% 
respectively (Table II). Ftom the table 
it can further be observed that maximum 

... 
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T"ur.£ 2. FERN-PATrERN OF C.:ERVICAL MUCUS IN RELATION TO PREGN 
ANCY IN RURAL CATTLE. 

No. of 

animals 
observed 

50 

Types of fern-pattern 

Typical Atypical No pattern 

31 
(62.00) 

10 
(20.00) 

9 
( 18.00) 

1-"igurcs in pattn lhcsis indicate percentage. 

percentage i.e. 51.61 % of the animals 
conceived which had evinced typical fern­
pattern while only 10.00% of the animals 
evincing a typical fern-patt("rn convceived. 
However none of the animals conceived 
from the group showing " no-pattern". 
The presrnt study, indicated that the 
chance of conception lies more in the 
animals showing typical fern-pattern of 
cervical mucus as compared to those 
showing atypical pattern. Examination of 
fern-pattern of cervical mucus in the 
cattle during oestrus should be adopted 

Number pregnant 

Typical Atypical No pattern 

16 
(51.61) 

I 
( 10.00) (-) 

as a routine practice. This will economhc 
the usage of semen and enhance concep­
tion. 
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ABSTRACT 

The amino acid analysis was carried out 
on pooled samples of cervico-vaginal 
mucus of fertile cows in ocstrum using an 
automatic amino add analyser. A total 
of 17 amino acids were identified with 
glutamic acid being largest in its concen­
tration and praline being least in its 
concentration. 

• • 
The cervical mucus has been described 

as a complex mixture of organic and 
inorganic substances and enzymes bearing 
a similari ty to a dual gel phase system 
with hydration in proliferative phase and 
dehydration in secretory phase (Weed 
and Carrera, 1970) . It has been recog­
nised as a medium whose chemical struc­
ture has a profound influence on the 
survival of spermatozoa in the female 
genital tract and the fertility of female 
animals. 

The presence of proteins in ccrvico­
vaginal mucus h as been confirmed by 
cytochcmical techniques (Campean el al. 
1972). The estimation of proteins in 
luminal fluids has been postulated as a 
sensitive indicator of hormonal and 
rcproductivr status of the uterus (Kulan­
gara, 1972). However, little is known 
about the a mino acids comprising these 
proteins. In the present investigation, 
the bovine oestrous flow has been subjected 
to amino acid analysis using an amino 
acid analyser. 
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Materials and Methods 

Mucus samples we.re aspirated from 
tht' vaginal floor of cigh t cows in their 
first or second heat following no.~mal 
parturition. Equal quanti ty from eight 
samples were pooled togcthe.r and mixed. 
One ml of the pooled cervico-vaginal 
mucus ,vas hydrolysed by acid hydrolysis. 
viz., the material suspended in 61 H CI 
in a scaled test tube and heated at 110°C 
for 22-24 hx. The acid was removed by 
repea ted washings with distilled water 
and evaporation. The volume was then 
made' upto 2 ml with ci tra te buffer having 
a pH of 2.2. Standard amino acid 
mixture con taining aspar tic acid, th.':'eoninc, 
se.rinr, glutamic acid, pr2 ine, glycine, 
alanine, cystine, valinc, methionine, iso­
lcucinc, leucinc, tyrosine, phenylalanine, 
lysine, histidine and arginine was first 
run on the analyser. From the chromato­
grams the quantity of each amino acid 
in microgrammes per unit volume of tbc 
sample was calculated. 

Results and Discussion 

The results of separation of the proteins 
of the cervico-vaginal mucus yielding 
different amino acids arc prcsen ted m 
Table I. 

In the present investigation, it was 
found that the i.:ervico-vagina l mucus 
obtained from cows dttring oestrum 
contained three basic and 14 acidic and 
neutral amino acids. Thus, in all, 17 
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TABLE I. TOTAL AMINO AC.:11>S OF BOVINE 
OESTROUS Fl.0-W 

Amino acid mg/100 ml 

Lysine 11.11 
Histidine 4.35 
Arginjnc 9 .06 
Aspartic acid 13.84 
Threonine 10.-IB 
Serine 5.88 
Glutamic acid 18.82 
Prolinc 0.44 
Glycine 6.30 
Alaninc- 8 .19 
Cystinc- 1.94 
Valine 10.30 
Methioninr 5,96 
h olcucint- 3.14 
Leucine 9.59 
Tyrosine 3.6:.! 
Phenylalanine 5,94 
:\mmonia 5.67 

amino acids and ammonia were identi­
fied and estimated. G!utamic acid was 
found in largest concentration and was 
followed by aspartic acid, lysine, threo­
nine, valine, ~ueine, arginine and alanine. 
Trytpphane was not identified in the 
present study due to two reasons: (I) 
standard used did not contain tryptophane 
and (2) even if tryptophane was present 
in the sample, it might have been des-

troycd by the process of preparation 
of the sample. 

The available literature on the amino 
acids of the oestrous flow is extremely 
scanty and fur ther there seems to be 
considerable difference of opinion among 
them with respect to the distribution of 
amino acids in the proteins of the cervical 
mucus. With reference to the above, 
Bergman and Werner (1950) and Gibbons 
t l al. (1955) who have identified 13 
amino acids in bovine cervical mucus 
employing partition paper chromato­
graphy technique and Pederson and 
Pommerenkc ( I 950) who have .repo.':-ted 
as many as 17 amino acids in human 
cervical mucus using the same technique 
may be cited. The considerable difference 
in theix results might be due to diffexence 
in the methods of approach to the problem 
and the technique followed; besides 
possible other reasons. The r esults of the 
present investigation, however, differ 
from those of Bergman and Werner (1950) 
and Gibbons et al. ( 1953) in that they 
have reported threonine, serine and 
praline were quantitatively of a higher 
order in bovine cervical mucus. But, it is 
to be noted that they identified only 13 
amino acids as against I 7 of them recor ded 
in the present study. 
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Studies on some Seminal A ttrihutes in Relation to Fertility in 
Crossbred Bulls 

U.K. GARG and R.K. PANDIT 

College of Veterinary Science & Animal Husbandry, l-.•lhow-453 446 (M.P.) 

Cross breeding programme in cattle 
is in progress throughout the country 
extensively. In the process of evolving 
new b.reeds or strains of cattle with dif­
ferent levels of exotic germ plasm, the 
use of crossbred bulls has become immi­
nent. Exhaustive studies have been under­
taken on different reproductive traits 
in pu.,..ebred cattk. However, the work on 
various aspects of reproduction in cross­
bred bulls is in its initial stages only 
(Rao and Rao, 1979) . . The present 
investigation was scheduled to evaluate 
the crossbred bulls of 3 different genetic 
groups on the basis of various seminal 
attributes and fertility. 

Materials and Methods 

Six healthy crossbred bulls maintained 
at the All India Co-ordinated Research 
Project on Cattle, Jabalpur were included 
in the study. The bulls belonged to 3 
different genetic groups i.e. ½ Jersey 
(J) X ¼ Holstein Friesian (HF) x ¼ Gir 
(G), !HF x !J x ¼G and ½ Brown Swiss 
(BS) x ¼HF x !G, with 2 bulls in each 
group. The managemental practices were 
idential for all the bulls. Twelve semen 
samples were collected asceptically from 
each bull through artificial vagina in 
identical manner. Volume and pH of 
the semen sample was recorded immedi­
ately after collection Spermatozoa! moti­
lity, concentration, live per cent, cold 
shock resistance and methylene blue 
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reducing capacity (MBRT) were studied 
as detailed by Perry (1969) . The concep­
tion rate of the bulls among different 
genetic groups was calculated on the 
basis of 42 pregnancies confirmed in 
½J x lHF x !G(l6), ½HF x ¼J x ¼G(17) 
and ½BS X ¼HF x !G(9) cows met in terse 
with liquid semen. Statistical analysis 
was done (Snedecor and Cochran, 1968) 
to ascertain difference between various 
genetic groups with regard to differen I 
seminal attributes. Correlation was studied 
between sperm concentration and semen 
volume-sperm motility- per cent live 
sperms-MBR T. 

Results and Discu"ssion 

The various seminal attributes and 
fertility of the bulls in differcn t genetic 
groups are presented in Table I. The 
mean semen volume was significantly 
more (P<0.01) in ½BS x !HF x ¼GGenetic 
group (6.49±0.27 ml) than the other 
groups. Spermatozoa! motility (Mass 
and individual) was significantly better 
(P<0.01) in lJ x ¼HFx¼G and½HFx¼J 
x ¼G groups as compared to ½BS X !HF 
x G group. The mean semen pH ranged 
between a narrow limit of 6.76±0,02 to 
6. 79±0,02 in all the groups. Sperm 
concentration and live sperm percentage 
also did not vary· significantly among 
different genetic groups. The MBR T test 
significantly varied (P<0.01 ) between 
!HFx¼J x ¼G (3.89±0.14 mts) and 
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TABLE I. VARIOUS SEMINAL ATTRIBUTES AND FERTILITY OF CROSSBRED BULLS (MEAN± SE) 

Genctk Semen Spermato7.ola motility Semen Sperm Live MBRT Sperm Conception 
group volume Mass I ;,_dividual pH conccn- sperm cold shock rate 

tration resistance 
(ml) (0-4) (%) (XIO"/ml) (%) (Mu) (%) (%) 

t.J X ¼HF X ¼G 5.12± 3.21 ± 73.33± 6.76± 1092.50± 87.38± 4.16 ± 58.22± 53.33± 
0.24 0.06 1.07 0.02 55.69 0.63 0.17 1.01 0.91 

: HF X U X }G 4.09 ::L 3.24 -l- 73.52 -1: 6.79:! 1228.33± 86.42+ 3.89.!- 61.56:!: 48.57 :!-
0.19 0.07 1.51 0.02 60.87 0.85 0.14 0.38 0.39 

}BS x !•Hf , ¼ G 6.49± 2.63T 62.64-i.. 6.79:±_ 1077.22± 79.SO ,: 7.08:f 50.72::r: 37.50::l 
0.27 0. 13 2.59 0.01 

All groups pooled 5.23 ::!;: 3.02 ± 70.49 :1 6.78± 
0.23 0.08 1.72 O.Q2 

½J x ¼HF x !G (4.16±0.17 mts) groups 
when compared to ½BS X ¼HF X !G(7.08 
±0.93 mts) . Similarly, the spermatozoa 
showed significantly better resistance to 
cold shock (P<0.01 ) in ½HF x lJ x ¼G 
(61 .56±0.38%) and kJ x ¼HF X ½G (58.22 
± 1.01 %) groups than ½BS x ¼HF x ¼G 
(50. 72±1.51 %) group. Best conception 
rate was evinced by ½J X ¼HF x ¼G (55.33 
±0.91 %) group followed by in½HF X lJ X 

¼G (48.57±0.39%) and ½BS x fHF X ¼G 
(37.50± 0.842/0 ) groups. 

Comparable results to various seminal 
attxibutes and fertility in the different 
genetic groups studied in the present 
investigation were not available. Mann 
( I 964) described that the difference in 
ejaculate may vary from bull to bull as 
it is dependent on the functioning of 
accessory sex glands which are androgen 
dependent for their physiological activity. 
As found in the present study, variation 
in spermatozoal motility was recorded by 
Rao and Rao ( 1978) also in crossbred 
bulls. The semen pH was almost same in 
all the 3 groups, indicating apparently 
normal condition of the sexual appaiatus 
of the bulls under stt."tly. More than 7.00 
pH is reported to be associated with inferti­
lity in the breeding bulls, while below 
6.50 pH with diseased male reproductive 

27 

3L29 1.71 0.93 p.51 0.84 
1132.68± 84.36 , 5.04::! 56.83:t 46.46 :.1.. 
49.28 1.06 0.41 0.97 0.71 

tract (Juneja et al., 1965). Less dchydro­
genase activity present in the semen of 
}BS x !HF x ¼G group may be attri­
buted to less concentration of active 
sperms recorded in this group. 

The variation in semen volume during 
different seasons and interaction be­
tween various genetic groups and seasons 
was found to be insignificant. The effect 
of season on spermatozoa! mass/individual 
motility was significant (P<0.05) during 
winter (2.83/65.97±1.34%) than swnmer 
(3.07 /72± 1.33%) and rainy (3.16/71.3 I 
± I .42%) seasons in the pooled samples 
of all the groups. The pH during summer 
(6.73±0.01) was significantly diffe-rent 
(P < 0.05) than the other two seasons. 
The spermatozoa! concentration was signi­
ficantly less (P<0.01) during winter 
(888.83 million/ml) when compared to 
rainy (1209.72 million/ml) and summer 
( 1300 million/ml) seasons. Interaction 
between breed and season was found to 
be nonsignificant in relation to sperm 
live percentage, MBRT and cold shock 
resistance. 

Variation in spermatozoa! motility was 
in agreement with the previous findings 
of Andreev ( 1971 ) in various breeds of 
bulls during different seasons. Significant 
variati,on in pH value betwec.-n different 



seasons obtained in the present study is 
in agreement with the findings ofKodagali 
( 1962) . The values of spe.rm concentra­
tion in the present investigation are signi­
ficantly mo:e in summer and rainy seasons. 
This may be due to increasing day length 
during summer as suspected by various 
workers. fn agreement to present study, 
Shrivastava ( 1978) also did not notice 
significant variation between breeds and 
season with respect to MBR T test. Long 
back, Swanson and Herman {I 941) 
desc~ibcd that initial spermatozoa! moti­
lity and useful viability were lower in 
winte? weather than in spring and summer 
conditions. He believed it to be due to the 
effect of adverse winter climate on the 
health and sexual activity of the bulls. 

The correlation studies 1·evealed posi­
tively significant relationship (r = 0· 792) 
between spermatozoa! motility and con­
ceno~ation. Individual motility was found 
to be significantly (P<0.05) correlated 
with per cent live sperms positively (r= 
0.865). Correlation values between sperm 
concentration and semen volume (r=0.01 l ) 
- MBRT (r = 0.28) were positive but 
nonsignifican t. Shrivastava ( 1978) report­
ed positive but nonsignificant correla­
tion between sperm concentration and 
mass motility - MBRT. 

Poor conception rate in ½BS x !HF x ¼G 
may be attributed to poor semen quality 
in this genetic group. Rao and Rao 
(1979) reported 47.1 conception rate 
using BS x Ongole and 29.5% with HF x 
Ongole bulls. They observed a signi­
ficant posi tive correlation (P<0.01 ) of 
0. 734 between initial motility and ferti­
lity. It is concluded on the basis of various 
seminal attributes and conception rate 
obtained in the present study that the 
genetic groups lJ X ¼HF X ¼G and ½HF X 
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tJ x fG were significantly better over 
½BS x HF x G group. 

Summary 

Six crossbred bulls belonging to½J x 
}HF x ¼G, ½HF x ¼J x tG and ½BS X 
!HF x G genetic groups (2 bulls per 
group) were evaluated on the basis of 
various seminal attributes and fertility. 
The semen pH, sperm concentration and 
Jive sper m percentage did not vary signi­
ficantly among diffe1:cnt genetic groups. 
Though, semen volume was significantly 
more in ½BS x ! HF x ¼G group, the 
spermatozoal motility, dehydrogcnase 
ac tivity, resistance to cold shock and 
fertility were significantly better in !J X 
}HF x ¼G and ½HF X ¼J X ¼G genetic­
groups. The variation in semen volume 
during different seasons and interaction 
between various genetic groups and 
seasons was found to be insignificant. 
The effect of season on spermatozoa! 
motility, concentration and seminal pH 
was significant. There w .... s positively 
significant correlation between sperma to­
zoal motility and concentration. T ndivid ual 
motili ty was found to be significantly 
correlated with per cent live sperms 
positively. Correlation values between 
sperm concentration and semen volume 
& MBRT were positive but nonsignificant. 
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Release of Transaminases from Buffalo Spermatozoa During 
Deep-Freezing• 

V R J GA P z HJ D a MM PATEL4 and S.B. KoOAGALl5 . . • ANl1, • • RABHU , • • ERASHRI , . . 

Gujarat College of Veterinary Scienc<· and Animal Husbandry-Anand 

ABSTRACT 
The levels of Glutamic Oxaloacetic Tran­
saminase (GOT) before freezing (in 
diluted semen samples containing approx. 
50 million spermatozoa) averaged 8.02 
and 9.42 i.u. in Tris Fructose yolk 
Glycerol (TFYG) and Lactose Fructose 
yolk Glycerol (LFYG) diluted semen 
samples, which significantly (P < 0.0I ) 
increased to 12.82 and 16.23 i.u. in freeze­
thawed semen samples respectively. The 
difference in GOT release was significant 
(P<0.01 ) between d.ilutors, being lesser 
in TFYG diluent, thereby protecting 
spermatozoa more efficiently during freez­
ing as compared to LFYG diluent. Glutamic 
Pyruvic Transminase (GPT) levels average 
cd 2.67 and 3.04 in buffalo semi nal plasma 
before freezing, which significantly 
(P<0.01) increased to 3.65 and 4.03 i.u . 
in TFYG and LFYG diluen ts after freez­
ing respectively, the difference being non­
signiflcan t between dilu tors,. fo_r GP! 
release. I t is evident that Tns d1lutor 1s 
superior in protecting the spermatozoa 
dui·ing freezing . 

,t • * 
For evaluating semen quality andjudg­

ing the efficiency of semen dilutors, the 
enzymatic tests have been of much value. 

Effect of deep freezing on release of 
enzymes transaminas.es was studied on 
semen samples from five Surti buffalo 
bulls. 

Materials and Methods 

Seventeen cjacula tes from five buffalo 
bulls of Surti breed were used for pre­
freeze and post freeze study of release of 
cnzymes-Glutamic Oxaloacetic Transa­
minase (GOT) and G lutamic Py.ruvatc 
T ransaminase (GPT). From the diluted 
samples, 1 ml. of semen ( containing 
approx. .50 million spermatozoa~ was 
centrifuged at 1500 r.p.m. for 15 mmutcs. 
The separated seminal plasma was main­
tained at 5°C in sterilized ..,,,ials till the 
estimation of the enzymes was made. 
The activity of the enzymes was estimated 
in the seminal plasma separated from the 
frozt>n-thawed samples after one week 
uf storage in the liquid nitrogen. The 
transaminases (GOT and GPT) deter­
mined by the colorimetric method accord­
ing to R eitm~n and Frank~! (1957). 
Analysis of vanance was earned out as 
described by Snedecor and cochran ( 197 l). 

Results 
The levels of GOT in seminal plasma 

before freezing averaged 8.02 i.u. for 

• A Part of the M . v. Sc. Thesis submitted by the first author to Guj. Agri. Univ. Dantiwada in 1982. 
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,. Asst. Prof. Dept. of Gynaecology and obstetrics, Vety. Colleg;, A;nd. 
4. Assoc. Prof. Dept. of Genetics and Breeding, Vcty. College, nan · 
S. Prof. and Head, Dept. of Gynaecology and obstetria, Vcty. College, Anand. 
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TABLE I. AVERAGE LEVELS OF TRANSA:-..llNASES (GOT AND GPT) BEFORE AND AFTER 
FREEZING IN DIFFERENT DILUTORS FOR BUFFALO SEMINAL PLASMA. 

Buff. Bulla GOT i.u./litre GPT i.u./lic.re 
( in 50 x 10" spermatozoa) (m ~ x lCI' spermatozoa) 

-
Pre Frec:e Post freeze Pre freeze Poet freeze 

Tl-'YG LF'r'G TFYG LFYG TFYG LFYG TFYG LFYG 

SBAs 8.66 8.16 12.00 16.33 3.00 3.50 3.50 3.83 
SBsH 6.50 8.50 12.00 14.00 3.00 3.66 4.00 4.83 
SBAJ 5.83 7.33 9.33 13.33 3.00 2.83 3.50 3.50 
CB, 8.25 12.00 14.50 19.00 2.00 2.50 4.00 4.50 
CB1 10.87 11.12 16.25 18.50 2.37 2.75 3.25 3.5 

-- -
Over all 8.02 9.42 12.82 16.23 2.67 3.04 3.65 4.03 
Average _____ ---·- --- ·--

Tris fructose yolk glycerol (TFYG) diluted 
semen samples, which increased to 12.82 
and 16.23 i.u. respectively in freeze­
thawed samples. (Table-I ) 

The levels of GPT in seminal plasma 
averaged 2.67 i.u. and 3.04 i.u. before 
freezing, which increased to 3.65 and 
4.03 i.u. respectively after freezing in 
TFYG and LFYG diluents (Table I) 
Analysis of variance revealed that the 
difference in GOT levels was found to be 
significant b~tween temperatures as well 
as between dilutors, where as the differ­
ince in levels of GPT was found to be 
significant between temperatures but it 
was non-significant between the dilutors. 
(Table 2) 

Discussion 

The loss of GOT enzyme activity from 
the spermatozoa and the release of the 
same extracellularly in seminal plasma is 
suggestive of sperm membrane injury 
( cr·abo et al. 1971) 

So the decrease in sperm levels of GOT 
concentration after freezing as observed. 
by Buruiana ct al (1975) and Jain (1979) 
and a lso the decreased levels of GPT 
in spermatozoa post freezing as observed 
by Zaharicv et al (1974) are very well 
comparable with the results of the present 
experiment. The significantly more semi• 
nal plasma levels of GOT and GPT 
enzymes in freeze- thawed samples as 

TAe1.ll 2. ANALYSIS OF VARIANCE OF PRE-FREEZE 

- ·- -
Source of 

Varia1ion 

Between 

AND POST THAW SEMINAL PLASMA LEVELS 
OF GOT AND GPT ENZYME IN DIFFERENT 
DILUTORS AND AT VARIOUS TEMPERATURES 

D.F. GOT '•' GPT 
M.S.--F:-v;.1;;;-M-:-s-. - - F:-v;i~-
168.31 31.28 .. 4.81 21.86 .. 

1empcra.ture 
lletwcen 29.00 x 5.39 .. 0.72 3.271u. 

dilutors 
Error - 17 5.38 0.22 
Total 19 

•• = P<0.01 
N,S. = Non Significant 
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compared to pre freeze levels can be 
compared with the observation of Roy­
chaudhury et al (1974) ; who found the 
significant release of GOT and GPT 
enzymes from bull spermatozoa on cold 
shock. 

The results of the present experiment 
revealed that the extracellular release of 
GOT in TFYG diluted semen samples 
was significantly lower as compared to 
LFYG diluted semen. (Table l ) These 
findings can very well be compared with 
those of Roychaudhury et al (1974) 
who did not find GOT release signi­
ficantly high in Tris diluted bull semen on 

cold shock. However Chinnaiya et aJ 
(1979) reported that extra cellular releast' 
of transaminases from buffalo spermato­
zoa on freezing was significantly lower in 
c1tr1c acid whey (CAW) dilutor as 
compared to EYCG and Tris. 
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ABSTRACT 

Osmotic fragility of Red blood cells in 
periparturient dairy cows has been 
studied. The resistance of RBC to osmotic 
stress decreased with advancing parturi­
tion and fell maximally on the day of 
parturition. However, osmotic fragility 
of Red blood cells seemed to improve 
post-partum. Possible mechanisms which 
might cont!'ibute to altered susceptibility 
of RBC to osmotic strf'ss nea:· parturition 
have been discussed. 

• • • 
Pregnancy and parturition are charac­

terized by significant al te!"ations in steroid 
and protein qormone profiles and certain 
other biochemical constituents of blood. 
Fluctuations in the ho.:-mone profile influ­
ence, among other things, the physiology 
and mo:·phology of erythrocytes (Allen 
and Rasmussen, 1971) . Certain steroids 
are known to interact with and stabilize 
the RBC memb::-ane. Progesterone stabi­
lization, for example, is believed to occur 
because of its interaction with membrane 
structural proteins (Devenuto et al. 1969). 
Addition of progesterone to stored RBC 
increases their osmotic resistance and 
minimizes haemolysis during storage 
(Devenuto et al. 1971). Diethylstilbesterol 
-a non-steroidal estrogen is known to 
cause haemolysis (Tateno and Kilbourne 
1954). Oxytocin reduces the osmotic 
resistance of red blood cells (Singhi and 
Singh, 1979). Erythrocytic osmofragility 
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test is a measure of the resistance of 
erythrocytes to osmotic stress. The aim of 
the present investigation is to ascertain 
whether the eryLhrocytes of dairy cows 
show a predictable alteration in osmotic 
behaviour near partu.~ition . 

Materials and Methods 

Ten clinically healthy multiparous 
pregnant cows near parturition, f,·om the 
University Dairy Farm comprised the 
experimental animals. Five ml of venous 
blood was collected into hepa.rinized vials 
f,om each cow on three consecutive days 
before parturition (-D3, -D2, - D1 ) , 

on the day of parturition (D0) and on 
three consecutive days post-partum (D1,D~, 
0 3) . The blood samples collected at 
ambient temperature were carried to the 
laboratory as soon as possible, sedi­
mented for 10 minutes at room tempera­
ture and centrifuged for 10 minutes at 
2000 rpm. After the separation of plasma 
the packed red cells were stored over­
night in a reC:igerator at 4°C (Jain, 
1973). The osmotic fragility was deter­
mined as per the method described by 
Jain (loc. cit). Exactly 0.02 ml of un­
washed blood cells was added to 5.0 ml 
of buffered NaCl solution in concentra­
tions ranging from 0.40% to 0.90% and 
to 5.0 ml of double distilled water. The 
contents were gently mixed and allowed 
to stand for 30 minutes at room tempera­
ture before centirfuging at 2000 rpm for 
5 minutes. The haemoglobin content of 



'I'Au1.r. RESULTS Of ERYTH.ROCYTIC OSMOTIC FRAGILITY TEST IN PERIPARTURIENT 
DAIRY COWS. 

------ ·-· -
-Da -D, 

Beginning hacmolysis (% NaCl) 0.80-0.85 0.80-0.85 

Complete haemolysis (% NaCl) 0.40 0.40 

Mean corpuscular fragility 0.53 0.54 
(% NaCl) 

- -- - . 

the supernatent was determined spcctro­
photometrically at 540 fL m. The percent­
age of hacmolysis in each tube was calcu­
lated assuming cent pe;· cent haemolysis 
in distilled water. The 'beginning haemolysis', 
'complete haemorysis' and the 'mean corpus­
cular fragility' (i.e. 50% haemolysis) were 
determined as per Suess et al. (1948). 

Results 

Presented in the Table is summary of 
the results. The 'beginning haemolysis' on 
- D3, - D1 and - D1 of partur ition 
occurred at relatively hypotonic saline 
concentration. However, erythrocytes 
showed increased osmotic fragility on D0 

(day of parturition) and D1 of parturition 
with 'beginning haemolysis' occurring in 
physiological saline concentration. 
'Complete haemolysis' on - D3 and - D2 

occurred at 0·40% NaCl. However, on 
the day of calving (D0) the erythrocytes 
became less resistant to osmotic stress and 
'complete haemolysis' occurred at relative!} 
highc:· saline concentrations (0.50 -
0.55%) . This trend persisted on the 
subsequent day (D1) . 

The resistance of RBC to osmotic 
stress increased on D2 and D3 post-partum 
with 'beginning haemolysis' occurring be­
tween 0 .75 and 0.78% NaCl and 
'complete haemolysis' between 0.40% and 
0.45% NaCl. The 'mean corpuscular ftagili~' 
(MCF) on D0 was observed at 0.60% 
NaCl as compared to that on - D8, 

- D, o. o, o, Da 

0.85 0.90 0.90 0.75-0.78 0.75-0.78 

0.45-0.50 0.50-0.55 0.50-0.55 0.4-0-0.45 0.40-0.45 

0.54 0.60 0 .58 0.55 0.55 

- D8 and - D1 when the mean corpus­
cular fragility occurred at 0.53%, 0.54% 
and 0.54% NaCl respectively. The MCF 
on Di, D2 and D3 post-partum occurred at 
the saline strength of 0.58%, 0.55% and 
0.55% respectively. 

The shape of the f.,agility curve tended 
to be monophasic on - D1 and D0 as 
against its biphasic O!" multiphasic shape 
on - D3 o:· D3 a:-ound parturition. 

Discussion 

The data in the presen t study provide 
evidence that the erythrocytes are under 
considerable stress near parturition in 
cows. Osmotic resistance of red blood 
cells in the present study decreased slowly 
towards parturition and fell maximally 
on the day of partw-i tion. Since the 
pcriparturient per iod is characterised by 
enor mous fluctuations in steroid and 
protein hormone levels, the changes in 
the RBC membrane physiology are likely 
to occur and these changes might be 
reflected through altered susceptibility of 
RBC membrane to osmotic stress. The 
slow withdrawal of the progesterone 
coupled with enormous release of estrogens 
and oxytocin might decrease the resist­
ance of RBC to osmotic stress. Oxytocin 
by virtue of its antidiuretic and saluretic 
action may increase osmotic fragility of 
erythrocytes (Karim and Assali, 196 l ). 
The precise nature of the chemical 
lesion inflicted on RBC membrane leading 
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to reduced osmotic resistance of RBC is 
unknown. In certain forms of haemolytic 
anaemias (e.g. "Xcrocytosis") the.~e is 
a decrease in RBC 2, 3, diphosphoglyceryl­
dehyde (2, 3 DPG) (Fairbanks et al. 
1978). The levels of 2, 3, DPG in the ery­
throcytes are increased upon androgen 
treatment (Parker et al. 1972) and also 
during later stages of pregnancy (Rorth 
and Bille Brahe, 1972). Both androgens 
and progesterone are known to stabilize 
RBC membrane. It may, the.refor e, be 
construed that the withdrawal of proges­
terone and release of estrogens and oxyto­
cin near partu:·ition may interfere with 
2, 3, DPG metabolism of RBC and make 
them osmofragile. Alternatively, the 
changes in the calcium metabolism during 
pregnancy might also affect RBC calcium. 
It is not known whether estrogens and/or 
oxytocin bring about any structural and 
physiological changes by altering Ca2+ 
metabolism in red cell mcm brane. 

l, 

The monophasic shape of the fragility 
curve before partur ition may be indica­
tive of hemosuppressive effect of estrogen 
(Siegal, 1970), which prevents the flow 
of immature red cells (!"eticulocytes) 
from the bone marrow into blood stream, 
thus leaving into circulation only the 
matw·c RBC of uniform thickness and age. 
Rcticulocytes tend to be more osmorcsis­
tant (Suess et al. loc. cit ). The withdrawal 
of inhibitory effect on haemopocisis may 
account for multiphasic fragility curve 
post-partum. 
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Freezeability, GOT Release and Fertility of Crossbred Bulls Semen 

R.K. PANDIT1 and U.K. GARG2 

Colleg•· of Veterinary Sci<-nc,· & Animal Husbandry. :\lho" !\I.P 

Differences in semen characte!'istics 
due to various levels of exotic blood under 
Indian conditions needs thorough investi­
gation before starting freezing of thci ... 
semen on large scale. Exhaustive studies 
have been undertaken on reproductive 
capability of pu.reb.--eed bulls, though in 
c.rossb.red bulls it is in initial stages only. 
Razdan and Gupta ( 1980) recommend­
ed that the seminological studies includ­
ing semen freezing are needed among the 
various breeds of bulls with 75% exotic 
blood. Biochemical nature of semen be­
tween different genetic group of bulls 
can give valuable info:-mation on semen 
quality and its fertilizing capacity. Th<' 
leakage of cellular components in to extra­
cellular medium provides a possible test 
of cell damage for spermatozoa, the 
glutamic oxalacetic transaminase (GOT) 
release being the best indicator of cell 
damage (Brown et al., 1971 ). The present 
investigation was aimed to evaluate the 
crossbred bulls of 3 different genetic 
groups (75% exotic blood) on the basis of 
spermatozoa! motility, semen freezeability 
and fertility. The extent of withstanding 
the cell damage caused by semen dilution, 
glycc-:·olization and [~ezing- thawing of 
the bulls of different genetic groups 
was m easured by estimating the GOT 
release by the sperms. 

Materials and Methods 

The study was conducted on 6 healthy 

I. Care of 2nd author. 

bulls maintained at the All India Co­
ordinated Research Project on Cattle. 
Jabalpur. The bulls belonged to 3 differ­
ent genetic g:-oups i.e. ·! Jersey (J) X ¼ 
Holstein Fricsian (HF) ✓ lGir (G), ½HF 
}xJ x ¼G and ½ Brown Swiss (BS) X 
}HF x ¼G, with 2 bulls in each group. 
The managemental practices \,·c.·r iden­
tical throughout the study. Twelve semen 
samples were collected asceptically from 
each bull throughartificial rngina. Routinl" 
semen examination was done for sperma­
tozoa! motili ty, concentration, live and 
abno.-mal pc:-ccn tage. Thc semen samples 
with optimum qualities were diluted 
(1 :JO) in conventional egg yolk citrate 
diluter, which was then glycerolized 
(7% glycerol) , cquilib.ratd (5 hours) 
and frozen in liquid nitrogen as described 
earlier (Pandit et al. , 1980) . 

The individual motility of the sperma­
tozoa was estimated before glyceroliza­
tion. and after glyeerolization, equili­
b::-ation and thawing of frozen semen. 
The GOT was estimated in fresh. glycero­
lized and post thaw samples in seminal 
plasma after Yatzidis (1960' . The concep­
tion rate of the bulls or different genetic 
groups were wo:kcd out on the basis of 
42 pregnancies confirmed in U X ¼HF X ¼G 
(16), tHFx±J x ¼G (17) and ½BSx¼HF 
x ¼G (9) cows mec interse with Jiquid 
semen . Statistical analysis was employed 
(Snedecor and Co~h.,m, 1968) to know 
the difference in the various genetic 

2' Associate Professor, Cattle Sterility. Vety. College, Mhow (M.P.) 453446. 
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TABu. I. SPER:\IATOZOAL MOTILITY (''oJ .\ND GOT RELEASE {Ul'.ITS/ 10- SPERMATOZOA) 
AFTER COLLECTION". GLYCEROLIZATIO!II AND FREEZING-THAWING OF SEMEN WITH FERTI• 
LITY PERCEl'\TAGE (:V[EAN -i_ S.E.). 

~netic itroup After collection 
-----

Motility GOT 

U • tm· jG 73.33 - 371.91 .J_ 
1.07 12.39 

iHFl · J ' ¼C: 73.53~ .06.32 + 
151 lj.0J 

lBSI x HF · !G 62.64 , 377_49 ... 
2.59 8.39 

All groups pookd 69,83-, 385.25 
1.08 7 .29 

groups in re lation to fertility , sperm 
motility and GOT release, and effect of 
glyccrolization and semen freezing­
thawing on sperm motility and GOT 
rclease. The co:·i·dation was studied hr­
tween GOT release and sperm motility 
- sperm concent.~,tion abnormal sperms. 

Results and Discussion 

The mean spermatozoa! motility ~ %) 
and GOT rillcase (Unjts/ 109 spermatozoa 
in supernatent) after collection, glycero­
lization and freezing- thawing of the 
semen with fertility percentage of the 
bulls of different genetic groups arr 
presented in Table l. 

The mean indi\'idual sperm motility 
pooled for all the bulls in fresh semen 
(69.83-f: 1.08) deteriorated significantly 
(P <::0.01 ) after glyccolization (59.86± 
1.73) and f:eci.ing (35.28± 2.13). Howe­
evee, the GOT in the supc:·natent showed 
an increasing t ·end in the fresh (385.25± 
7.29), glycc-olatcd (575.24±21.31 ) and 
f.·ozen (999.8+± 30.15) samples. There 
was n3t much diffe-cncc in the fresh 
semen spc··matozoal 1notility of ½J x fHF 
x }G (73.33 ' 1.07) and !HFx J x G 
(73.53 + I.51 ) genetic group of bulls, but 
it was significantly low (P<0.05) in 

Aftu glycerolization After freezing-thawing Conception 

Motility GOT Motility GOT rat.c:. 

62.08 -t 498.64 l 38.75 • 976.6I ~ 53.33 
2.98 24.82 2.31 54.03 
61.25- 619.12 f 38.75 ..1 979.07 ' 48.57 
1.25 35.07 1.95 53.42 
56·25, 007.97+ 28.33- 1043.84- 37.50 
3.26 41.02 3.55 51.35 

59.86 I 575.24 ' 35.28 t 999.84 ~7.19 
1.73 21.31 2.13 30.15 

!BS x ¼H F x fG (62.6-1-±2.59) genetic 
group. Similarly, the motility in the 
later group was less than other groups 
after glycerolization (56.25± 3.26) and 
freezing (28.33 ± 3.55) with maximum 
GOT release following freezing ( 1043.84 
±51.35). This indicated breed difference 
in the f:cezcability of the spermatozoa. 
The sperms of the ½BS x !HF X ¼G group 
of bulls were found to be more susceptible 
to damage by freezing as indicated by 
poor post-thaw spermatozoal motility 
with maximum GOT release when com­
pared to other 2 groups. The correlation 
established between GOT release and 
sperm mass motility (0.19)-individual 
motility (0.362) was pos;ti,·cly non-signi­
ficant. Similarly, the correlation between 
GOT release and sperm concentration 
( - 0.265)-abnormal sperms ( - 0.0(6) 
was negatively nonsignificant. 
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Comparable results on the genetic 
groups studied in the present investiga­
tion were not available. However, several 
workers have indicated that the freeze­
ability of the spermatozoa obtained f.·om 
the different breed of bulls varies. Pre­
encc of GOT in the bull seminal plasma 
was observed earlier also (Flipse, 1960). 
the GOT activity was reported to increase 



~when semen was diluted with extenders, 
equilibrated and frozen. Graham and 
Pace ( 1967) repo:-ted that plunging 
spermatozoa in liquid nitrogen destroyed 
the cell motility and apparently damaged 
cell membrane to cause an increase in 
the concentration of seminal plasma GOT. 

The percent conception rate in the 
present study by in tersc mating was best 
in ½J X ¼ HF X ¼G group (53.33) followed 
by in ½HF x ¼J x ¼G group (48.57) . It 
was poorest in ½BS x ¼HF x ¼G (37.50) 
group. R ao and Rao ( 1979) repor ted 
47.I % conception rate using BS x Ongolc 
and 29.5% with HF x Ongole bulls. They 
observed a significant positive correla­
tion (P<0.01 ) of 7.734 between initial 
motili ty and fer tility. It is concluded from 
the present investigation that ½J x ¼HF X 
¼G and ¼HF x ¼J X ¼G genetic groups 
were superior over ½BS X ¼HF x ¼G group, 
as indicated by poor sperm motility, low 
freezeability and more cellular damage 
in the later group. 

Summary 
The study was con.ducted on 6 cross­

bred bulls belonging to 3 different genetic 
groups with equal number of bull in each 
group. The mean individual sperm 
motility (%) in fresh semen (69.83± 1.08) 

deteriorated significan tly (P < 0.01 ) after 
glycr-rolization (59·85±1.73) and freezing 
(35.28+ 2.13). However, the GOT in 
the supcrnatent (Units 109 spermatozoa) 
showed an increasing trend in the fresh 
(385.25± 7.29), glycerolated (575.24+ 
21.31 ) and frozen (999.84)±30.15 samples. 
The sperm motility in ½BS x t HF x ¼G 
genetic group was less with maximum 
GOT release following glycerolization 
and freezing when compared to ½J X ¾.HF 
x iG and ½ HF x ¼J x ¼G groups T he· 
co:-relation between GOT and sperm 
mass motility (0.19)-individual motility 
(0.362) was positively nonsignificant, 
while it was negatively nonsignificant 
bctw<'cn GOT release and sperm concen­
tration (- 0.265) -abnormal sperms 
(-- 0.006). The percent conception rate 
was best in ½J X ¼HF X ¼G (53.53) followed 
by in ½HF X J X G ( 48.5 7) group and 
was poorest in ½BS x t HF x ¼G (37.50) 
genetic group. 

Acknowledgemert 

Thanks to Dr. H.K.B. Parekh, Senior 
Scientist of the project and Dr. B.S. 
Malik, Dean, College of Veterinary 
Science & A.H., Jabalpur, for providing 
facilities to undertake the study. 

REFERENCES 

er-o-.i, K.1., Crabo, B.C. , Graham, E.E. and Pace, M.M. (1971 ), Some factors affecting loss of i111raccllular 
enzymes from spermatozoa. Criobiol. 8: 220. 

•iii-, R.J. (1960). Metabolism of bovine semen, IX Glutamic oxalacetic traasmimuc and glutamic pyruvic 
ttansamin.uc activitia. J . Dairy Sci. 43: 773. 

Graham, E.F. and Pace, M.M . {1967). Some biochemical changa in spermatozoa due 10 freezing. Criobiol. 4: 75. 

Pandit, R.K., Sriva.stava, R.K. , Mittal, V.P. and Agrawal, R.G. (1980). Effect of polyols and lipids on buffalo 
1pcrma1ozoal survival at s•c and - 196°C. Ann. Rech. Vet. 11 : 225. 

:Rao, N.T.L. and Rao, A,R, (1979) . Fertility and it• relationship with semen cbaractc:ristics of croubrro bulls. 
Indian vet, J. 56: 33. f 

Razdan, M.N. and Gupta, S.K. (1980). Report on recommendations of panel on animal reproduction and physio­
logy. Proceed. Vth worbhop, AJCR Project on Cattle, I.V.R.I., liatnagat. 

Snedccor, G.W. and Cochran, W.G. (1968). Statutical Meth~. 6ch edn., Oxford & IBH Pub!. Co., Bombay. 

Yattidis, H. { 1960). Measurement of transaminase in serum. Nature (Lond). 186: 79. 

38 

• 

" 

.. 



I.J.A.R. 4 : I : 39-40 

Parturition in Goats 

K.K. KuRIAKosE, C.P. NEEi. A.KANTA IYER and F.. MADHAVAN 

Department of Animal Reproduction, College of Veterinary and Animal Sciences. 
Mannuthy. Trichur, Kerala. 

ABSTRACT 
The process of partll'."ition was observe-cl 
in 27 Malabari, 35 Alpine x Malabari 
and 23 Saancn x Malabari docs. The 
prominent signs of approaching partw-i­
tion we-re tumc-faction of Vulva, udder 
cngo::gemcn t and relaxation of pelvic 
Iigamen ts. These symptoms were observed 
for the- firsttime at 7th day pxior to kidding. 
Initially, the signs were moderate but 
there was gradual and conspicuous increas<· 
in the in tensity of these signs on approach­
ing parturition. Colostrum was present in 
the udder two days befo.:-c pa~·tu: i tion. 
Visible flow of cervical mucus was cvi­
den t 24 to 48 hours befo!c kidding. 
The duration of 1st, 2nd and 3rd stage of 
parturition ~d the total duration was 
201.46±28.02, 21.34±2.03, 145.79± 
15.25 and 364.84±27.20 minutes respect­
ively in single birth and 199.09±22.39, 
30.94±2.22, 131.84±9.98 and 361.68± 
27 .45 minutes respectively in multiple 
births. The total duration and the dura­
tion of different stages of partu:·i tion was 
not at va:-iance betwcrn genetic groups. 
Thr weight of th<' kid was positively 
co:·:·clated with placental weight both 
in single and mu! tiplr births. 

• • • 
Materials and Methoh 

Eightyfi\'c does, comp:·ising 27 Mala­
bari, 35 Alpine X Malabari and 23 
Saanen x Malaba~ i, of the All India Co­
o:-dinated Rcsea.,.ch P:-oject on Goats, 
Mannuthy, formed the materials for the 
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study. One month before the expected 
day of kidding, the does were watched 
thrice fo:· prepartum changes. The dura­
tion of parturition was arbitrarily divided 
into three stages. The period from the 
beginning of labour pains to the rupture 
of the first water bag was taken as th.! 
first Stage of labour. The period from the 
rupture of fi.;·st water bag to the expulsion 
of the foetus was taken as the Second stage 
in single birth and in multiple births that 
from the ruptu.re of the first water bag 
to the expulsion of the last foetus. The 
duration of the second stage in single 
birth was, in sequence, from the rupture 
of the first watci- bag to the appearance 
of the amniotic sac ( phase I) from the 
appearance of the amniotic sac to the 
appearance of the hooves and muzzle in 
the intact amnion (phase 2), from the 
appearance of the hooves and muzzle to 

the rupture of the amniotic sac (phase 3), 
and from the rupture of the amniotic 
sac to the expulsion of the foetus (phase 4). 
The intf."rval between the expulsion of the 
foetus and the expulsion of the foetal 
membranes in single birth and that be­
tween the expulsion of the last foetus and 
the complete expulsion of the foetal 
membranes in m ultiple births formed 
the 3rd stage. The data were subjected 
to statistical analysis (Senedecor and 
Cochran, 1967). 

Results and Discussion 

Tumefaction of the Vulva, engorge­
ment of the udder and relaxation of the 



pelvic ligaments were the prominent pre­
partum changes. The visible symptoms 
were noticed fo:- the first time about a 
week before kidding. The intensity of 
these changes, slight to moderate in the 
beginning, increased gradually with thr 
advancement of the: kidding date. On the 
d ay before kidding, most of the does 
exhibited marked vulval tumefaction, 
udder engorgement and relaxation of 
pelvic ligaments. Colostrum was present 
four days b :-fore kidding in 30 (35.29% ) 
does, and in the rest two days before kid­
ding. Visible flow of cervical mucus was 
detected 48 hours before kidding in 75 
does, and 24 hours before kidding in the 
rest. These observations arc in gcneal 
agreement with those reported in dif­
ferent breeds of docs by earlier workers 
(Roberts, 1971: Arthur. 1975). 

The first stage of parturition found to 
last from 55 to 335 minutes with a mean 
of 201.46± 28.02 minutes in single birth 
and from 65 to 345 minutes with a mean 
of 199.09± 22.39 minutes in multiple 
births. The second stage averaged 21.34 
±2.03 minutes in single birth and 30.04 
±2,22 minutes in multiple births. The 
duration of the third stage ranged from 

50-290 minutes with a mean of 145. 79 
± 15.25 minutes in single birth and from 
80 to 280 min u tcs with a mean of 131.84 
± 9.98 minutes in multiple births. The 
total duration of pa1·tur ition was 364.84 
± 27.20 minutes in single birth and 
361.68± 27.45 minutes in multiple births. 
The d1.1:.ations of the stages and the~ total 
duration wer e not at variance between 
the three genetic groups. The interval 
between the births of two consecutive 
foetuses was 12. 12± 0,88, 12.90± 0.95 
and 11.82± 0.90 minutes in Malabari, 
Alpine x Malabari and Saancn x Malaba!·i 
goats, respectively. The mean weight of 
the foetal membranes and weight of the 
kid was 233.26± 12.63 (180 - 365) g 
and 2.16± 0, l 8 (0.6 - 3.50) kg in single 
birth and 357.57± 13.52 (280 - 440) g 
and 3.51 ±0.36 (1.4- 7.0) kg in multi­
ple births respectively. The weights of 
the foetal membranes and the kid ¼·ere 
both positively correlated in single and 
multiple births in all the genetic groups. 
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Biometrics of Pelvis in Bannur Ewes and Sarti Does 1 

S.R. CHINCHKAR1 and D.P. VELHANKAR3 

Bombay Veterinary College_, Pru-cl. Bombay 400 012. 

ABSTRACT 

The pelvic norms were worked out in 5 
Bannur ewes and 9 Surti does belonging 
to Unit No. 22 of Bombay Veterinary 
College. All these animals were adult 
and normally eutocic. 

The external pelvic measurements wer e 
recorded, so also various diameters of 
outlet including weight of pelvis. For 
inlet, conjugate, suprrior bis-iliac, infer­
ior bis•iliac, vertical and oblique dia­
meters and for outlet, vertical and 
transverse diameters were recorded. The 
area of inlet, shape of inlet and pelvic 
index were also worked out. 

Regression~equation Y = a - bX has 
been worked out indicating the correla­
tion between the external and internal 
measurements in Bannur ewes and Surti 
does. 

The formulae derived for cattle to 
carry out internal pelvimetry from exter­
nal measuremcn ts can not be applied in 
Bannur ewes and Sur ti does but required a 
slight modification since the actual diameters 
of pelvis were significantly greater than the 
estimated diameters. The studies clearly 
indicated the variations in the diameters 
due to species. Modified formulae have 
been suggested to estimate diameter» 

from the external measurements in Bannur 
ewes and Surti does. 

• • 
Selection of proper type of sheep and 

goats for breeding purpose based on size 
of pelvic opening reduces the risk of 
dystocia to a certain extent. Crossbreed­
ing between large mutton type breeds 
with small sized breeds of sheep and goats 
leads to increase in birth weigh ts of 
lambs and kids with consequent dystocia. 
ft has been well established that, there 
is a positive correlation between lambs 
birth weight and the occurrence of 
dystocia (Gunn, 1968; Hight and J ury, 
1970). 

Differences in pelvic diameters be­
tween eutocic and dystocic sheep have 
been reported by Naaktgeboren et al. 
(1971). Quinlivan (1971) and Fogarty 
(1974). 

The study of pclvimetry has achieved 
great importance in medical field (William ; 
1939; Herbert, 1940 and Baird, 1952). 
Lot of efforts are being made to study the 
same in equines (Mia, l 973) in bovines, 
(Hadi, 1963) and in crossbred Cattle 
(Reddy, 1972). The work of similar 
nature in ovines and caprines is too scarce. 
The presen t paper deals with the bio-

I. Part of the thcsi• submiued by the senior author for M.V.Sc. degree of the Konkan Agricultwal Univcnity, 
Dapoli, Dist: Ratnagiri (Maharashtra). 

2. Gynaecologist, Veterinary Polyclinic, l!Qmbay Veterinary College, Parcl, l!Qmbay 400 012. 

9. Officer I/c, Veterinary Polyclinic, Bombay Veterinary- College, Parel, l!Qmbay 400 012. 

41 



metrics of pelvis m Bannur ewes and 
Surti does. 

Materials and Method 

Five Bannur ewes and 9 Surti docs 
belonging to Livestock Farm, Aarey 
Milk Colony (Unit No. 22) of the 
Bombay Veter inary College were includ­
ed for the study. All these animals wer<' 
heal thy. adult and normally eutoeic. 

The animals were weighed and the 
external measurements were recorded 
with the help of " Pelvimetcr" devised by 
Hadi and Sane ( 1963) with the little 
modifications (Plate I ) and vernier calli­
pers while internal measurements wen· 
recorded by using measuring scale and 
non elastic thread. 

The distance between th.c two external 
angles of ilia (A), the distance between 
the two lateral ischial tuberosities (B) 
and the perpendicular distance between 
the coxo-fcmoral joint and the highest 
point of croup (C) were recorded. 

The animals were slaughtered and the 
entire bony pelves along with sacrum and 
first two coccygral vertebrae were dis­
sected out. Soft tissues were separated 
from the points to be measured and actual 
measurements were recorded. Pelves were 
boiled in 20% NaOH solution for 20 to 
25 minutes to digest the remaining tissues. 
Pelvcs along with sacrum and first two 
coccygeal vertebrae were weighed and 
preserved for further study. 

For pelvic outlet (Plate II), the distance 
between summit of ischial arch and the 
point of articulation between first and 
second coccygeal vertebra (Vertical/ 
Supcrio--inferior diameterL the distance 
between the lateral tuberosities of tuber 
ischia (Transverse diameter), were recorded 
with the help of measuring scale and thread. 
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Similarly for pelvic inlet (Plate III) 
the distance from the centre of promon­
tory to the anterior margin of pubic 
symphysis ('C'-Conjugate/Sacropubic 
diameter) was recorded. The transverse 
diameter (Superio.: transverse 'T1' ) was 
measured at upper third of pelvic inlet 
whereas transverse diameter (Inferior 
transverse 'T2') was measured at it's 
greatest width just above psoas tubercles. 
The vertical diameter was measured 
between antcrio:: part of pubic symphysis 
and the point of articulation of the third 
and fourth sacral vertebra. Distance from 
sac.::o iliac joint of one side through the 
centre of pelvic cavity to the psoas tubercle 
of opposite side constituted the oblique 
diameter . The value of the product of 
conjugate and the transverse diameter 
(C X T 2 ) was recorded as an area of 
pelvic inlet whereas the value of the 
ratio of conjugate diameter to the trans-

verse diameter ( ~
1

) constituted shape of 

inlet. Pelvic index was derived by using 
C x 100 ,,. 

the formula ~ (Sh .. rma, 1964) . 
2 

To estimate the dimensions of outle1 
and inlet of pelvis, the formulae adopted 
by Arloing (1968) and Chauveau (1891 ) 
for cattle were used. 

All the data were subjected to statistical 
analysis as p<':- Snedcco... and Coch.ran 
(1967) . 

Results and Discussion 

[. Pelvic Norms: 

The norms of pelvic diameters as 
observed in Bannur ewes and Surti does 

I, 

are presented in Table 1. -..._~ 

The table reveals that the average 
transverse and vertical diameters of outlet 
in Bannur ewes were 4.98±0.42 and 
6.48±0.54 cm respectively. The average 
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TABLE I. NORMS OF PELVIMETRY IN BANNUR EW'.ES AND SURTI DOES 

(All measurements aJ\c given in cm.) 

'Pelvic Bannur ewes (n = 5) 

Measurements Mean S.D. S.E. Range c.v. % Mean S.D. 

Diameltrs of Outlet 
Transverse 4.98 093 0.42 4.0-6.2 18.M 4.53 0.41 

Vertical 6.48 1.20 0.54 4.8-8.0 1,8.4'9 7.12 0.65 
Diamdus of Inlet 

Superior bis-iliac T1 6.18 0.61 0.27 5.5-7.1 9.93 5.52 0.32 
~ 
I,; Inferior bis-iliac T, 6.96 1.01 0.15 5.6- 7.7 14.44 6.65 0.62 

Cojugate C I0.18 1.19 0.53 8.5-11.5 '.15.14 11.03 1.49 

Vertical 6.96 1.27 0.57 5.0-8.2 l8.l,8 7.13 0.45 

Oblique 8.18 0.59 0.26 7.2-8.7 7.20 8.42 0.94 

Arra or Inlet C x T 1 cm• 65.96 17.26 7.72 47.l~l.4 26. 17 14.09 15.73 

Shape of Inlet C 1.46 0.16 0,07 1.23- 11:67 I0.85 1.65 0.11 
f, 

Pelvic Index C x 100 146.0 16.00 7.00 123.0- 167 .0 IIU15 :165.00 11.00 

T, 
Weight of Pelvis in g. 92.00 30.54 13.63 55.0--125.0 3.3.4'9 80.56 17.75 

• I 

Surti does (n = 9) 

S.E. Range 

0.14 3.9-5.1 

0 22 6.6-8.5 

0.11 5.1- 5.9 

0.21 6.0- 7.5 

0.50 95- 13.3 

0.15 6.7-8.0 

0.31 7.2-9.7 

5.24 57.00-99.00 

0.04 1.48-1.84 

4.00 148.00-184.00 

5.92 70.00- 120.00 

c.v. % 

9.07 

9.15 

5.70 

9.37 

13.54 

6.00 

11.18 

21.23 

6.36 

6.36 

22.03 



TABLII 2. EXTERNAL BODY MEASUREMENTS AND 
.'\CI'UAL DIAMETERS OF PELVIS (cm). 

Jtenu 

I . Distance between Lhc two 
external angles of ilia 

2. Distance between the two 
lateral ischial tuber06itic• 

3. Distance between the 
hip-joim to croup 

4. Vertical diameter of inlet 
5. Transverse diameter of inlc, 
6. Conjugate diameter of inlet 
7. Vertical diameter of outlet 
8. Transverse diameter of outlcc 

superior bis-iliac, inferio:· bis-iliac, conju­
gate, vertical and oblique diameters of 
inlet were 6,18± 0.27, 6.96± 0,45J 10.18 
± 0,53, 6.96±0,57 and 8. 18±0,26 cm 
respectively. The area of inlet was 65.96 
± 7. 72 emir. The shape of inlet and pelvic 
index were 1.46± 0,07 and 146.0± 7 .0 
cm respectively. The pelvis weighed 
92.0±13.63 g. 

Similarly in Surti does, the mean 
values of transverse and w.rtical diameters 
of outlet were 4.53±0,14 and 7.12±0.22 
cm respectively. The superior bis-iliac, 
inferior bis-iliac, conjugate vertical and 
oblique diameters of inlet were 5.52±0, I l, 
6.65:f-:0.21, 11.03± 0,50, 7.13 ± 0.15 and 
8.42±0.31 cm respectively. The area of 
inlet was 74.09±5,24 cm2• The shape of 
inlet and pelvic index was l.65+ 0.04 and 
165.0±4.0 respectively. The weight of 
pelvis was found to be 80.56±5.92 g. 

The biological data of the type of the 
present study consists of a sample of non 
homogenous nature. ft is subjected to 
variations due to various factors compris• 
ing effect of nu uition, age, climate, 
heredity, gestation and breeding perform­
ance. T he present study aimed · at esti-
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Symbol Bannur Surti 
ewes does 
(Mean) (Mean) 

X1 10.64 9.41 

x. 4.28 3.55 

x. 7.66 7.69 
YI 6.96 7.13 
Y, 6.98 6.65 
v, 10.18 11.03 
v. G 48 7.12 
v. 4.98 4.53 

mating various external and internal 
diameters of pelvis in Bannur ewes and 
Surti does. The measurements as observed 
in present study are lesser than those 
reported by Rainard ( 1845), Roberts 
(1971), Fogarty ( 1974), Sisson and Gross­
man (1975) and McSporran (1979) in 
sheep and Rainard (1845) in goats. This 
is most probably on account of breed 
differences. The Bannur ewe.; and Surti 
does are of smaller size having lower body 
weights as compared to that of exotic 
breeds like Merino. 

II. Correlation between e:rternal body 
measurements and actual dia­
meters of pelvis: 

For this purpose items presented in 
Table 2 were selected. 

Correlation coefficients: 

Table 3 shows the correlation coeffi­
cients between all the possible combina­
tions. Out of 22 combinations in Bannur 
ewes, 6 combinations (X2Y1 , X2Y8 , 

X2Y4, X3 Y3, X4Y3~ and X2Y3 ) were 
significantly correlated while one combi­
nation (Y 1Y4 ) vertical diameter of inlet 
and vertical diameter of outlet was highly 
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TABLE 3. VALUES OF CORRELATION 
COEFFICIENTS (cm) 

Sr. Items Bannur ewes Suni does 
No. {n = 5) (n = 9) 

I. x, Y, - 0.5385 NS 0.6521 NS 
2. x, v. --0.0024 NS 0.7664 • 
3. x, v. --0.6864 NS 0.7600 • 
4. X1 y• -0.5422 NS 0.7897 • 
5. x, Y, --0. 1391 NS 0.2783 NS 
6. x. Y, 0.8914 • 0.4411 NS 
7. x, v. 0.8345 NS 0.9258 •• 
8. x. Y, 09049 • 0.2117 NS 
9. x. v. 0.8868 • 0.1096 NS 

10. x. Y, 04390 NS 0.0001 NS 
11. x. \'t 0.7531 NS 0.7555 • 
12. x. Y, 0.6343 NS 0.8227 •• 
13. X. Y, 0 9189 • 0 9610 •• 
H. x, y• 0.7824 NS 0.6232 NS 
15. x. v. 0.1431 NS 0.3761 NS 
16. Y1 v. 0.9761 •• 0.5332 NS 
17. Ya Y, 0.7275 NS 0.4194 NS 
18. y• Y, 0.9192 • 0.6489 NS 
19. x,+x. X. --0.0934 NS 0.7487 • 
20. X, x, 0.7281 NS 0.1740 NS 
21. x, x, --0.4279 NS 0.8284 •• 
22. x. x. 0.9487 • 0.0020 NS 

T•Me 1JtJillr : 

n = Number of bivariate ohlcrvations (X,Y) 
n D.F. 0.05 0.01 

n- 2 
s 3 0.8783 0 9587 
9 7 0.6664 0.7977 

correlated. The ante::ior width or distance 
between the two external angles of ilia 
(X1) was negatively co::related to all 
combinations. Rest of the combinations 
were non significant. 

Out of 22 combinations in Surti does, 
5 combinations (X1Y2, X 1Y3, X 1Y4 , 

X. y I and X1 + x.x,) were significantly 
correlated while 4- combinations (X1Yu 
X,Y1, .X 3Y1 and X1Y3) X 1Y3 were highly 
correlated. Rest of the combinations 
were non significant. 

The present data indicated that pelves 
are tending to increase in every direction 
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and that various diameters are complexly 
rcla ted to each other. 

Regression Equations: 

Table 4 shows regression equations 
fo:: all combinations of external body " 
measurements a.nd actual diameters of 
pelvis. 

I II. Regression equations: 

Table 4 shows regression equations for 
all combinations of external body measure­
men ts and actual diameters of pelvis 
assuming the linear relationship between 
these measurements. 

fn the present study the external 
measurements and internal diameters 
were correlated with each other. Assum­
ing the simple linear correlation it is 
possible to correlate the inner measure­
ments from the outer measurements with 
the help of regression equations. Although 
such regression equations were presented 
by Hadi ( 1963) in Murrah buffaloes, 
similar work was not availablc! for compar­
ison in sheep and goats. 

fV. Testing of formulae used for 
estimation of pelvic diameters 
outlet and inlet: 

The external measurements viz anterior 
width (A), posterior width (B) and height 
(C) were used to estimate the pelvic 
diameters. Actual diameters of pelvis 
we.re recorded after the animals were 
slaughtered. Comparison between esti­
mated and actual diameters was made by 
using Students 't' test and is presented in 
table 5. 

Table 5 reveals that the transverse 
diameter of outlet in Bannur ewes was 
significant while the veI"tical diameter 
was non significant. The transverse and 

I 
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TABLE 4. VALUF.S OF REf:RESSION EQUATIONS (cm) 

Sr. Items Bannur ewes: (n =5) Surti doe4 (n=9) 
No. h X + a b X + - a 

I. X1 Y, -0.4657 x, +. 11.9150 0.2387 x, + 4,8838 
•- 2. x, Yi - 0.0014 x, +. 6.9949 0.3922 X, + 2.9585 

3. x, Ya -0.5602 x, +· 16.1405 0 9328 X1 + 2.2524 

4. x, v. - 0.4440 x, + 11.2024 0.4181 X 1 + 3.1857 
5, x, Y,. - 0.0882 x. + 5 9184 0.0939 x, + 3.6464 
fi. X. Y, - 2. 1444 x. - 2.1980 0.5458 x, + 5.1924 

7. X. Ya 1.5939 x, + 0.1581 1.6016 x. + 0.9643 
8. X. v. 2.0542 x. -l 1.3880 0.8781 x. + 7 .9127 
9 . X. Y, 2.0198 x. + 3.5332 0,1985 x. + 6.4153 

10. X. v. 0.7744 x, + 1.6656 0.7480 x. + 1.8746 
II. X. Y1 0.6885 x. + 1.6861 0.1970 x. + 5.6151 

12. x. Y. 0.4604 x, + 3.4533 0.2999 x. + 4.3438 
13. X. v. 0.7928 x, +. 4. 1072 0.84-06 x. + 4.5658 
14 . x. v. 0.6773 x. + 1.2919 0.2378 x. + 5.291!! 

15. x. Y, 0.0959 X1 + 4.1554 0.0905 x. + 3.8341 
16. Y, v. 0 9242 Y1 + 0.0476 0.7801 Y, + 1.5579 
17. Y, YG 0.6719 v. + 3.6339 0.2766 Y0 + 2.6906 
18. Y, Yi 0.9164 v. + 4.2417 1.4871 Y, + 0.4418 
19. x,+x. x. 0.0948 x,x.+ 9.0744 0 .9633 X1X 1-4.804-0 
20. x, x, 0.2618 x, + 1.4944 0.0515 X, + 3.0654 
21. X' x, -0.4048 x, + 11 .9760 1.1461 X,- 3.1748 
22. x, x, 2.4964 x, - 6.4046 0.0008 x. + 7 .6872 

. 
'~ conjugate diameters of inlet were highly 

significant. .. 
modify the given formulae in a such way 
that the differences between the estimated 
and actual diameters became non signi­
ficant. The modified formulae arc pre­
sented in Table 6. 

The transverse and vertical diameters 
of outlet as well as the transverse and 
conjugate diameters of inlet in Surti 
does were found to be highly significant. 

Modicfiation of formulae: 
The actual diameters of pelvis were 

significantly more than the estimated 
diameters the,:efo:-c. it was necessary to 

The formulae of pelvimetry recommend­
ed by Arloing (1868) and Chauveau 
( I 89 I ) for cattle do not appear to be 
applicable to the sheep and goats since 
the actual diameters of pelvis were signi­
ficantly greater than the estimated dia-

TA11t.1·. 6. ~1OD!FJED FORMULAE OF PELVIC DIAMETERS (cm) 

mameten of outlet Diarncten of inlet 

Tran,venc Vrrtical Tta111Vcnc Vc:rtical 

Bannur ewes } (A + B) + 1.25 i (C) + 0.0. 12j~ (D)+ 2.43 
13 
IO(E)+2.70 

" ~ o "' E 

Suni docs l (".' + B) + t .29 1 (C) + 1.35 1
~0

2 
(D) + 2.51 

13 
I0 (E) + 3.51 

= I) =E 
- - ---
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TABLE 5. TESTING OF FORMULAE USED FOR ESTIMATION OF PELVIC DIAMETERS OF OUTLET AND INLET 
(All measurcmcnt.s arc given in cm.) 

Sr. Pdvic Bannur cwca (n - 5) Surti dOCI (n -= 9) 

Nq, Meuu.remcnll Mean S.D. S.E. Range c.v. % T. Mean S.D. S.E. ~ C.V.% .. 
I. Anterior width 'A' 10.64 H6 0.65 8.3--12.0 13.75 9.41 1.22 0.41 8.1- 11.3 12.93 
2. Posterior width 'B' 4.28 0.53 0.24 3.4-4.8 12.29 3.55 0.36 0.12 29-3.8 10.14 
3. Height 'C' 7.66 1.38 0.62 5.6-9.0 18.07 7.69 1.71 0.57 6.2- 10.5 23.03 

Estimated Diameter■ 
Outl:tl 

4. Transvenel(A + 8)- 'D' 3.73 0.34 0.15 3.17-4.07 9.14 3.24 0.32 0. 11 2_7.,_3_75 10.12 
5. Vcrticalf(C) = 'E' 5.74 1.04 0.46 4.2-6.75 18.06 5.76 1.30 0.43 4.6-,_7.87 22.61 

/nut 

6. Transverse I~/ (D) 4.55 0.42 0.19 3.86-1.96 9.18 395 0.21 0.03 3.35- 1.51 6.00 

.... 7. Conjugate H (E) 7.45 1.37 0.61 5.40-3.77 34.24 7.50 1.67 0.55 6.01-10.23 22.30 
0) 

Actual Diameter■ 
O .. 11,t 

8. Transverse 4.98 093 0.42 4.0-6.2 18.64 4.53 0.41 0.14 3.9-5.1 9.07 
9. Vertical 6.48 1.20 0.54 4.8-8.0 18.49 7. 12 0.65 0.22 6.6-8.5 9.15 

Inlet 
10. Transverse 696 1.01 0.45 5.6-7.7 14.44 6.65 0.62 0.21 6.0- 7.5 9.37 
11. Conjugate 10.18 1.19 0.53 9_.,_11.5 15.14 11 .03 1.49 0.50 9.5-13.3 13.54 
Diffettnces between Actual 
and Estimated Diameters 

Outlet 
12. T ransvc& (8-4) 1.25 0.99 0.44 1.18-2.23 79.31 2.84• 1.29 0.40 0.13 0.7-2.05 31.24 9.60•• 
13. Vertical (9-5) 0.74 0.75 0.34 - 0.52- 1.25 102.05 2. l8NS 1.35 1.10 0.33 -0.37-2.35 75.54 3.97•• 

Inlet 
14. Transvcnc (10-6) 2.43 0.91 0.41 1.03- 3.54 37.27 5.93 .. 2.51 0.62 0.20 1.30- 3.30 24.68 12.55 .. 

15. Conj113a1e (I 1- 7) 2. 70 0.53 0.24 _. 83--3.20 19.65 11.25 : 3.51 0.91 0.30 2.97-4.18 25.87 11.59 .. 

Table Values: t., 0.05 = 2.776 le, 0.05 = 2.306 

'•· 0.01 = 4.604 t,, 0.01 -= 3.355 



meters and therefore, the formulae needed 
modifications. These formulae suggest the 
addition of a factor to the formulae indi­
cated by Arloing ( 1868) and Chauveau 
( !891). Similar work was not available for 
comparison. From the present study it 
is evident that the modified formulae may 
give fairly accurate measurements of 
internal diameters of pelvis from those of 
external ones. 
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Thyroid Status of Early Neonatal Buffalo Calves 

V.M. MEHTA1 and P.N. VARMAN2 

ABSTRACT 

The cronological thyroid status of neonatal 
buffalo calves from birth to fifteen days 
of age was studied through the estimation 
ofblo~ levels of Thyroxine (T 4 ), Triiodo­
thyronm~ (! 3 ) and Tt : T 3 ratio employing 
the Radio 1mmuno assay technique. The 
results revealed that the new born buffalo 
calves maintain the peak levels ofT and T 
. s ' m blood serum during first two davs of 
their neonatal life. The levels of both these 
hormones declined g.radually upto fifteen 
days of age, however, the decline ofT 3 level 
was much more faster than T4 level. The 
T,:T3 ratio remained extremely narrow 
on the first two days of neonatal life and 
gradually got widened upto fifteen days 
of age. The observed peculiarity of thyroid 
hormone secretion in the early neonatal 
phase of buffalo calves can be attributed 
to the metabolic needs and adaptation 
to the extra uterine life. 

• • • 
The influence of foetal thyroid gland 

on the morphogenesis and functional 
development of foetus is well established 
(] ost, 1966). The functional status of 
foetal and neonatal endocrine glands of 
lambs and calves has been established in 
recent years, (Bassett and Mud til 1974· 
Nathanielsz, 1976). These glands r:ot onl; 
modulate the metabolism of new born 
animal but also play a decisive role in 
adaptation to the hostile extra-uterine 

e~vironment as well. The yoW1g-ones 
with lower thyroid activi ties may find 
difficulties in adapting to newer nutritional 
and climatic factors and succumb to 
death. A recent survey in the incidence 
of calf mor tality from birth to eight 
~ays varied between 0.6 to 3.5 per cent 
m Zebu cattle and 0.8 per cent in Murrah 
buffaloes, (Narsimha Rao, 1982). A chro­
nological study on the thyroid status in 
the ear_ly neonatal life, therefore, may be 
useful m calf management and provide 
some explanation towards the metabolic 
and functional disorders of new born 
buffalo calves. Since no information is 
available on these lines, it was proposed 
to study the thyroid status of early 
neonatal buffalo calves through the 
dete.r,inination of blood serum level of 
T hyroxine (T , ), Triiodoth,.ronine (T 3) 

and T , :T3 ratio right from birth to fifteen 
days of age. 

Materials and Methods 

To study the levels of thyroid hormones, 
the blood samples were collected from 
j ugular vein of healthy Murrah buffalo 
calves from birth to fifteen days of age. 
The aliquot of serum samples were stored 
in deep freeze (- 10°C) until analysed 
further. 

These serum samples were analysed 
for the concentration of Triiodothyronine 
(T3) and T hyroxine (T,) using R adio-

1 A~iat_c Profetsor of Physiology, College of Veterinary Science and Animal Husbandry, Gujarat Agricultural 
Umven ity, Anand Campus, Anand-388 001. 

2 Prof~r of Physiology, College of_ Veterinary Science, Punjab Agricultural Univenity, Ludhiana 141 001. 
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T.-.eu,; I. THE MEAN BLOOD SERUM LEVELS OF THYROXINE 
(T.), TRIIODOTHYRONINE (T 1) AND RATIO OF T, 
AND T• IN NEONATAL BUFFALO CALVES 
FROM BIRTH TO FIFTEEN DAYS OF AGE. 

-- Age Scrum Scrum Scn1m 

I .. 

(Daya) Triiodothyronine (T 1) Thyroxine (T.) T,:T1 

(ng/m.l,) {..,.g/100 ml.) RaLio 

Birth 4.51 ± 0.25 (6)• 12.81 ± 0.06 (6) 28.43 
I 5.72 ± 0.18 (6) 15.06 ± 0.86 (6) 26.32 
2 3.62 ± 0.25 (6) 12.25 ± 0.73 (6) 33.84 
3 2.97 ± 0.12 (4) 10.12 ± 0.50 (4) 34.07 
4 2.88 ± 0.30 (6) 10.70 ± 0.39 (5) 37.15 
5 2.24 ± 0.00 (I) 10.50 ± 0.31 (2) 46.35 
6 n.d. 9.30 ± 0.00 (I) 
7 1.80 ± 0.30 (6) 9.35 ± 0.10 (5) 5 1.94 
8 1.07 ± 0.55 (5) . 9.46 ± 0.70 (4) 88.41 

11 1.36 ± 0.70 (6) 9.50 ± 0.90 (4) 70.44 
13 0.96 ± 0.20 (8) 9.57 ± 0.51 (8) 99.68 
15 0.72 ± 0.40 (6) 7.50 ± 0.72 (6) 64.66 

n.d . not determined. 
• Figures in paranthcsis indicate number of calves . 

1mmuno assay technique. The kits for T 3 

and T4 determination were made avail-
'-. able from M/s. Radio Chemical Centre, 

Amersham, ~ngland w;1ere the antigen 
was tagged with 1261. he radio activity 
of the samples and standards was esti­
mated through medical spectrometer 
(Electronic Corporation of India). The 
standard curve and the estimates for T 3 

and T4 were obtained according to the 
instructions supplied with kits. The mean 
and the S.D. for the levels estimated were 
calculated following standard statistical 
method as described by Steel and Torri 
(1960). 

Results and Discussion 

The mean serum levels of T,, T 8 and 
T, :T3 ratio with their standard deviations 
observed for the buffalo calves from birth 
to fifteen days of age are shown in 
Table- I. 

The blood serum level of both Ta and 
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T, tended to reach at peak level from the 
day of birth to second day of age 
(P< 0.05). Therefor e, the levels of these 
hormones gradually but significantly 
declined upto fifteenth day of age except 
for showing an apparant (P>-0.05) up­
ward fluctuation in T 8 level on eleventh 
day of age. A negative but highly signi­
ficant (P<0.01) correlation (r = -0.8419) 
between the age of buffalo calf and T4 
level in blood serum was established. 

The ratio between the T, and T 3 level 
in serum was observed to be minimum 
on the second day of neonatal life. 
Thereafter, the ratio tended to become 
wider upto fifteenth day of age. 

The high levels of T3 and T, in the 
serum of two days old buffalo calf have 
been observed in the cow calves of similar 
age, (Hernandez, et al. 1972 ; Mujib and 
Siddiqui, 1973). These observations indi­
cate that the fust two days of neonatal 
life of buffalo calves are crucial with 



regards to metabolic and functional 
adaptation. Further, studies with cow 
calves have shown that these animals 
exhibit peak metabolic rate during first 
two days of their neonatal life (Roy, et al. 
1957) . It seems probable that to establish 
metabolism for nonshivering type of 
ther mogenesis and to meet with sudden 
increase in the input of complex nutri­
ents through colostrum, the thyroid gland 
activity is required to be maintained at 
peak and once this active phase passes 
off the secretary activity decline. In 
the in-Vitro studies on (U - C1' ) Glucose 
and (2 - C14) Acetate metabolism in the 
hepatic tissue of these calves, it was observ­
ed that the catabolism of both these 

metabolites shoot up on the second day 
after birth, (Mehta and Varman, 1981) . 
Since the changes observed in T3 levels 
are more rapid than T, levels, the changes 
observed in T, and T 3 ratio seem to be 
influenced by T 9 more than T, levels. 
At present there is no explanation avail­
able for such behaviour of T3 levels but 
it seems probable that as the age advances, 
the conversion of T3 to T, in the thyroid 
gland become more efficient. 

The present studies have shown to 
believe that the peak activity of thyroid 
glands in the early neonatal per iod is 
essential in the physiological adaptation 
to the extra-uterine life. 
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St udies on Post Partum Anoestrous Condition in Surti 
Buffaloes with R elation to Season and Body Weight 

and Trial with ''Prajana" 1 

I.M. SHAH, F.S. KAVANI and S.B. KoDAGALI 

Dept. of Gynaecology & Obstetrics, Veterinary College, Anand. 

Anoestrous condition influences the 
economics of milk production. Rao and 
Murthy (1971 ) and KodagaJi (1978) 
studied the effect of season and body 
weight on reproductive performance. 
Prajana helps in inducing oestrus and 
ovulation (Porwal et al., 1976, Kodagali 
et al., 1980). 

The present work was undertaken to 
study the effect of season and body weight 
and to assess the efficacy of "Prajana" 
in induction of oestrus and fertile oestrus. 

Materials and Method 
,r, 

Clinical trials: 

A total of 64 buffaloes of Surti breed 
with true anoestrous condition were 
selected for the study. Out of which 56 
buffaloes were included in the treatment 
trials with Prajana capsules (oraJly) and 
Prajana injections (I/m) and 8 buffaloes 
were kept in control ,«roup. 

Season: 

The work was ca-:·ied out dw·ing the 
pe:·iod of one full yea:·. The year was 
divided into two seasons for expe::imen tal 
purpose viz., Low b:·eeding season (March 
to August) and high breeding season 
(September to Februa. ... y). 

Body weight: 

To study the influence of body weight, 
the length and gir th measurements of 
all the animals were measured and the 
body weights were calculated using 
Shaeffer's formula as cited by Sastry and 
T homas (1976). 

L x G2 

Live wt. (in lbs) = 300 
where, 

L = Length in inches shoulder to pin 
bone, 

G = Girth circumference in inches. 

Results and Discussion 

The ovt:rall results in treatment group 
(with Prajana capsules and injections} 
vs Control group have been presented in 
Table-I. 

Statistically the treatments have been 
proved to have significant effect on 
oestrus induction. The r esults on oestrus 
induction and fer6le oestrus induction 
percentage nearly agree with the results 
repor ted by Galhotra tt al. (1970), 
Kodagali et al. (1973), Porwal el al. 
{f 976) and Deshpande and Sane (1977). 

The comparison of results with Prajana 
injection, and capsule group have been 
presen ted in Table-2. 

• An indigenous drug of Indian Herbs Research and Supply Co., Saharanpur, (U.P.). 

Part of M.V .Sc. studies. 
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TABLE I. RESULTS OF PRAJANA TRIALS IN TREATMENT VS 
CONTROL GROUP 

Sr. 

No. 

Item 

l No. of buffaloes in trial 
2 No. of oatrus induced/occurred 
3 No. conceived 
4 Oestru, induction/occurrence 

interval in dayw 
5 Fertile oestrua interval (days) 

T reatment 
group 

No. % 

56 
46 82. 14 
27 48.21 

15.48± 3,35 
31.95± 9.14 

Control 
group 

No. % 

8 
4 50.00 

31.25 i 2.90 

TABLE 2. RESULTS OF PRAJANA INJECTION VS CAPSULE GROUP 

Sr. 
No. 

Item Prajana 
No. 

inj. 

% 
Pr.Jana cap. 

No. % ---------------- - --- --- -----
I No. of buffaloes 
2 No. oestrus induced 
3 No. conceived 
◄ Oettrus induction interval (day,) 
5 Fertile OC!ltrus interval {day1) -~ 

37 
30 81.()() 

19 51 30 
15.22± 2.70 
30.00± 10.55 

19 
16 84.20 
8 42.10 

15.75± 4.48 
38.91 ± 7,68 

TABLE 3. RESULTS OF PRAJANA TRIALS IN LOW BREEDING SEASON 
VS HIGH BREEDING SEASON. 

Sr. 
No. 

I 
2 
3 
4 

5 

Item 
No. 

No. of buffaloes 25 

L . B. S. 

% 

No. oestrus induced 20 80.00 
No. conceived 10 4-0.00 
Oestrus induction in1.erv~I 15.64± 3,51 
(days) 
Fertile oestrus interval 
(days) 

30.16± 11.36 

H .B. S. 
No. t % 

31 
26 63.80 
17 54,80 
15.33± 3.43 

33.37± 6,42 

Statistically there was no significant was no significant difference between the 
difference in the results between Prajana results of low breeding season and high 
injection and capsule group for the breeding season. Similar observations 
number of oestrus and fertile oestruli we!e made by Rao ( 1976) and El foulty 
inductions. et al. ( 19 77). 

The results obtained in Low breeding The relation of body weigh ts with 
sea.son (L.B.S.) vs High breeding season oestrus induction Aand fertile oestrus 
(H.B.S.) have been illustrated in Table-3. induction in buffaloes have been present-

Apparently the results in high bree'ding· ;·' ed in Table-4. 
season were better but statistically there Statistically, the body weight had signi-
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TABU! 4. BODY WEIGHTS AND OESTRUS & FERTILE OESTRUS INDUCTION IN BUFFALOES. 

Body weights 250- 300 300- 350 350-400 400 & above 

(kg) No. % No. 

Oestrus Yes 3 37.50 16 
induction No 5 62.50 5 

Total 8 100.00 23 

Fertile Ye, I 12.50 12 
oestrus No 7 87.50 II 

Total 8 I 00.00 23 

fican t effect on oestrus & fertile oestrus 
induction. As the body weight increased, 
the pt-..rcentages of ot-strus and fertile 
oestrus were in increasing order. King 
(1968), Patil (1976) & Kodagali (1978) 
have reported higher C. R. with increase 
in body weight. Thus the results under 
present study agree with the resul ts 
already reported and compared. 

Summary 

The present study reported on the 
'- trials of Prajana injections & capsules for 

treatment ol' anoestrous buffaloes is on 
the effect of season and body weight in 

% No. % No. % 

78.26 21 91.30 8 80.00 
21.74 2 8 .70 2 20.00 

100.00 23 100.00 10 100.00 

52.1 7 9 39.13 5 50.00 
47.83 14 60.87 5 50.00 

100.00 23 100.00 10 100.00 

induction of oestrus and fertile oestrus. 

With Prajana treatment oestrus was 
induced in 82.14 per cent animals with 
the mean oestrus induction interval of 
15.48 days and 48.21 per cent animals 
conceived within thC' average period of 
31.25 days. 

There is no significant difference be­
tween low breeding and high breeding 
season for oestrus and fertile oestrus 
induction. 

Body weight has been found to be 
related with oestrus and fertile oestrus 
inductions. 
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Retention of Fetal Membranes in Buffaloes-Serum Proteins 
and Blood Glucose Levels 

J.C. DUTTA and Y.G. DuowEXAR 

Department of Obstetrics & Gynaecology 
Punjab Agricultural Univenity, Ludhiana-141004 

ABSTRACT 

The serum total proteins, albumin, 
globulin A/G ratio and blood glucose 
were estimated in 8 buffaloes retaining 
fetal membranes (FM) and 25 buffaloes 
without FM retention. The mean levels 
of serum total proteins, albumin, globulin 
and the A/G ratio on 285th day of gesta­
tion were 7.55±0,51; 3.30±0.20; 4.25± 
0.33 gm per cent and 0.83±0.23, respect­
ively in buffaloes not retaining FM. 
T hese values we.re higher than those in 
buffaloes retaining FM on correspond­
ing days, but the differences were not 
statistically sigr.ificant. In both, the 
animals retaining or not retaining FM, 
the levels of serum total proteins, albumin 
and globulin continued to fall f,·om 
285th day of gestation to 12 hours post­
partum and then again started r ising till 
they reached the pre-partum levels by 
day 10th post-partum. 

The blood glucose levels were found to 
be 52.66± 1.84 and 50.67± 0.93 mg per 
cent on 295th day of gestation in buffaloes 
not retaining and retaining FM, respect­
ively. In both the groups of animals the 
blood glucose levels increased at 12 
hours post-partum and then fell down 
from 12 hours after parturition till 10th 
day post-partum. 

• • • 
The data available in literature ·On , 

serum proteins and blood glucose levels 
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during various physiological and disease 
conditions in buffaloes is very sea n ty. 
Nawaz and Siddiqui (1974) did not find 
any significant variation in the protein 
levels in buffaloes during various physio­
logical conditions, whereas, Pandit ( 1978) 
and Seshagiri et al. ( 1979) have reported 
physiological variations in serum p:-otcin 
levels in buffaloes in relation to preg­
nancy and puer -perium. The blood glucose 
levels have been reported lower in post­
partum anestrus buff aloes than in normal 
cycling buffaloes (Dhoble, 1978). The 
present study was undertaken to find out 
the serum proteins and blood glucose 
levels in buff aloes retainin• FM. 

Materials and Methods 

The studies were conducted on 33 
buff aloes of Murr ah and Nili Ravi 
breeds. Blood samples were collected 
[,om 8 buffaloes retaining FM and 25 
buffaloes without FM retention on 285th, 
295th and 300th day of gestation and 
12th hour, 1st, 2nd, 3rd, 5th and 10th 
days post-partum. The buffaloes not 
dropping their FM within 12 hours post­
partum were considered to have retained 
FM. T he animals were in their 1st to 6th 
lactation during the study. All the animals 
were maintained under standard mana­
gerial conditions. • 

The blood (3-4 ml) was collected in 
sodium fluoride bulbs and kept at 4°C 

.. 
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TABLE I. SERUM TOTAL PROTEINS, ALBUMIN (A). GLOBULIN (G) AN D A{G RATIO IN 
BUFFALOES NOT RETAINING AND RETAINING FM. 

Constituents Group• ~ tation days 

285 th 300th 

- Scrum tota l N ot reiaining 7.55± 0.51 7.06-'-0.35 
pro1cin (gm0 

0 ) FM 
Rclaining FM 6 .71 ± 0.61 6.25±0.6i 

Scrum albumin Not retaining 3.30± 0.20 2.96 j-0. 15 
(gm %) FM 

R etaining FM 3.11 -t:0.28 2.70:::0.41 
Serum globulin Not retaining 4.25 ± 0.33 4.I0 _:: 0.23 
(gm 0~) FM 

Retaining FM 3.60.;::0 .34 3.55 ± 0.48 
A/G ratio Not reta ining 0.83 ± 0.23 0.74J:.0.19 

FM 
Retaining FM 0.87± 0.08 0.75:c0,OII 

temperature for the estimation of glucose. 
The glucose was estimated in whole 
blood using the method of Folin and 
Wu (1920). For the estimation of total 
p:oteins, albumin and globulin, the blood 
was allowed to clot and serum was sepa­
rated by centrifugation. The serum 
samples were stored at - 20°C tempera-

' ture, until used for estimations. Scrum 
total p:oteii',, albumin and globulins 
we e estimated by the biuret method 
(Varley, 1967). 

Results 

The scrum total proteins, albumin and 
globulin levels and A/G ratio on 285th 
and 300th days of gestation, and 12th 
hour, 3:d, 5th and l 0th days post­
partum in buffaloes with and without 
retention of FM is shown in Table I. In 
buffaloes not retaining the FM, the 
serum total proteins, albumin and 
globulin levels were higher during late 
gestation. These Levels continued to 
decline as the parturii,ion approached and 
again retll!'ned to the pre-partum levels 
by 10th day post-par tum. In buffaloes 
retaining FM beyond 12 hours of parturi-

57 

12th hour Days post-partum 

po,, ll)artum 3 5 10 

6 .25 -±::0,33 6 .48± 0.35 6.91 _:!-0 .37 fi.98 t:0.43 

5.03± 0.75 5.13± 0.55 6.00± 0.62 6.70J:0.69 
3. 16-i::0. I 7 3.29+ 0. I ~) 3. 70:f-0.22 3.79 !-:0 ,30 

2.25 t_ 0.37 2 .62± 0,26 3,09 ± 0.30 3.54 l. 0.3:1 
3.09 ;:!- 0.23 3.19:!:0,21 3.21 ::1-0.21 3.19 :1 0. 18 

2.78 ± 0.39 2.51±0,32 2.91 ± 0,33 3.16± 0 ,37 
1.10.:i• 0.40 1.79± 0.3.5 1.21 c!:;0 ,40 1.20± 0.42 

0.BO J::0.18 1.10± 0,27 1.09 ± 0.rn 1.18 _i:0.29 

tion, the levels of scrum total proteins, 
albumin and globulin followed similar 
pattern as that of buffaloes not retaining 
FM. However, the levels of all the tluet' 
constituents wci·e lower in the later group. 
The A/G ratio was found to be inconsist­
ent during the period of study. 

The blood glucose levels on 295th day 
of gestation, and 12th hour, 1st, 2nd, 
3rd and 10th days post-partum in buffaloes 
with and without retention of FM are 
shown in Table 2. The blood glucose in 
buffaloes was high dtl!ing late gestation 
and fell from 1st day through 10th day 

TARJ.E 2. BLOOD GLUCOSE (mg %) IN 
BUFFALOES NOT RETAINING AND 
RETAINING FM. 

Days Not retaining Retaining 
FM FM 

---- - -
295th day of 52.66::: 1.84 50.67± 0,93 
gestation 
12th hour 61.4.5 ± 1.68 56.13± 3,49 
post-parlum 

I day post-parlum 59.60± 1.56 55.24± 3,23 
2 day pou-partum 56.85± 1.74 53.02± 2.59 
3 day post-partum 55.79 ± 1.87 53.62± 3.32 

JO day post-partum 53.74 ± 1.35 48.59 ± 2.25 



post-panum. The glucose levels were 
higher in buff aloes not retaining FM 
than in buffaloes retaining FM on all the 
days of observation. Howev<'r, the 
difference was significant only on 10th 
day post-partum (P<0.05) . 

Discussion 

The values of scrum total proteins were 
lower in post-partum buff aloes than in 
buffaloes dl.l.!·ing advance pregnancy. 
Nawaz and Siddiqui (1974) did not find 
any significant variation in scrum total 
proteins in buffaloes under various physio­
logical conditions. Similar trend was also 
observed in the levels of serum albumin 
and globulin. The levels of all the three 
serum constituents were lower in buffaloes 
retaining FM. Although the differences 
were not statistically significant, a consist­
ent low levels of all the three constituents 
throughout the study period is worth 
attention. 

The blood glucose levels were highel' 
in buffaloes not retaining FM on all 
the days of sampling. However, only on 
l 0th day post-partum the differences 

were statistically significan t (P< 0.05). 
The lower magnitude of difference in the 
blood glucose levels of buffaloes retaining 
and not retaining FM as compared to 
that in the cows (Dutta and Dugwckar. 
1983) may be due to species differences. 
Boitor et al. ( 1972) reported that in 
addition to glucose, serum caclium, 
phosphrous and magnesium levels were 
also low in cows with retained FM. It is 
possible that in buffaloes also glucose 
levels estimated along with other para­
meters du::ing late gestation might help 
in predicting post-partum complications 
like retained FM. 
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Freemartinism in a Crossbred Heifer 
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A frcemartin is a sexually imperfect, 
usually sterile, female partner of a pair 
of heterosexual bovine twins, in which 
the development of the gonads has been 
controlled by the inter-circulatory system 
of the male and female twins (Hafez and 
Jainudeen, 1966). About 92 per cent of 
such females are sterile. 

The present report, describes the ana­
tomical, histological findings and the 
chromosomal pattern and plasma estradiol 
concentration in aJerscy-Holstcin-Friesian 
cross freemartin. 

Mate;als and Methods 

A two and a half year old Jersey-Hols­
tein-Friesian heifer of the HAU, animal 
farm was reported to be anoestrus. The 
animal was a heterosexual twin, with a 
birth weight of 22 kg. 

Clinical findings: 

dissected out for examination : 
Histopa thology : 

The seminal vesicles, vas deferens, 
ute:.ine horns and the rudimentary gonads 
were processed routinely for histopathology. 

Karyotyping : 

Chromosome preparations were made 
from whole blood cultures using TC 
l 99 medium (Difeo), supplemented with 
amino acids and calf scrum (Halnan, 
1977). The air dried preparations were 
stained with carbol fuchsin. One hundred, 
well spread, mctaphases were observed 
to study the chromosome number and 
morphology and the Karyotype prepared. 

Estradiol assay: 

Plasma estradiol concentration was 
assayed following the method of Abraham 
( 1975) using a kit from Hypolab (Switzer­
land). 

Results 

Phenotypically the animal had the 
The external genitalia were apparently general appearance of a female (Fig. I ). 

normaly, except a small vulva. Rectal However, the udder was poo:rly develop-
palpation revealed a short vagina, the ed. A small tuft of hair was present at the 
cervix was not palpable and chord like lower vulva! commissure. The distance 
uterine horns. At the base of the uterus, from the vulvar lips to the blind vaginal 
on either side, two glandular structures pouch was 10.7 cm (Fig. 2). The two 
resembling seminal ve~icles were palpable. seminal vesicles were present at a distance 
The gonads could not be palpated on of 14 and 16 ems. from the vulvar opening. 
clinical examination. The vagina was The distance between the vulva and the 
non-patent ending in a blind pouch. uterine horns was 17 ems. The gonads 
The animal was sacrificed and the genitalia ·-" were very small. 
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Jersey•holstein-friesian frecmartin heifer 

.... 

Karyotype showing Xx chromosomes 

60 

Internal Genitalia of the freemartin heifer 
showing a Tuft of hair on the lower vulval 
commissure and seminal vesicles (1 + 2) uterine 
horns, unseparated (3), ureters (4) and urinary 
bladder (5) 

KaryotyPe showin,r X Y chromosomes 



...... 

The ch:-:-omosomal numbc.r was observ­
~~d to be sixty. From the one hundred 
metaph ases studied, two thi!·ds showed 
XX and the remaining XY sex chromo­
somes. Thus the animal had a 60 XX/XY 
chromosomal complement. (Fig. 3 and 4). 

Histologically the gonads resembled 
completely hypoplastic ovaries, with the 
ova7·ian stroma comp.dsing of thick con­
ncctiYc tissue layer of tunica albuginea. 
Some anovula.tory co::-ds and follicles 
were obsen·cd. No structures resembling 
scmincfcrous tubules we.~e observed. The 
lobulated st:uctu.res on either side of the 
uterine horns resembled the seminal 
vesicles. 

The peripheral p lasma est·adiol-17 beta 
concentration was below the detccrnblc 
limits of the assay. which was about 4 
pg. /ml. 

Discuss io~ 

An oestrous is the major symptom of 
freema . ..-tinism (Arthur, 1964, R oberts. 
1971). Althehgh the animal under report 
was also anoestrous, the possibility of 
normal fertility in such animals cannot be 
excluded (Miyake et al; 1980). 

The length of the vulvo-vagina in thl' 
case under repor t was I 0. 7 cm. K astli 
(1974) observed the vaginal length in 
bovine frccmartins to vary between 4.5 
ard 7.5 cm. The non patency of the 
vagina obse;·ved in this animal h as also 
been rcp0.r ted by Ficher ( 1946) and 
Kangawa et al; ( 1965). Tl1c white tuft 
of hair on the lower vulvar commissu.re 
has also been desaibed by Swett et al 
( 1940) . Possibly hype.--t·ophy of the 
cli to. is (Ka ngawa et, al (1965), M oo::-e, 
1966) may be observed in animals with 
gonads r esembling ovo-testes, whe1seas 
failLl.!"e of the di to: is to hype.rtrophy, 
seen in the p:-esent case, is obser ved m 
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animals with gonads resembling hyp~ 
plastic ovaries. 

Considrable variations, from complete 
supp:-ession of the uterine development to 
the presence of rudimentary horns (Goss, 
1950) is observed in f,eemar tins. In the 
prese-nt case the rudimentary h orns were 
thread like and lacked patency. The 
presence of the seminal vesicles corres­
ponds with the findings of Short et. al; 
( 1969) and Laster et al ( 1971). The hyp~ 
plastic condition of the ovaries has 
also been repo::-tcd by Roberts (1971). 

The 60 XX/XY chromosomal comple­
rnen t is in agreement with the findings 
of Dunn at al; ( I 968) and Wilkes et al; 
( 1981 ). Sex chromosomal chimerism has 
been rcpo1·ted both in male and female 
cotwins (Ohno et al; 1962). The excess of 
one cell type in both members of a set of 
heterosexual twins has been reported by 
Basru_r and Stolz (1966). 

The anastomosis of the chorionic vessels 
preceeds the migration of the p: imordiaJ 
sex cells from the yolk sac to the genital 
ridge in the freemartins. Thus the 
mig!·ator.y p::imo::-dial germ cells pass 
from the male foetus to the female foetus 
in early pregnancy leading to arrest or 
defective development of the female 
genital system (Ohno et al; 1963). How­
ever, the first signs of C:eemartinism may 
be independent of the XX/XY chimerism. 
Consequently, al though chromosomal a~ 
no.~malities alone m ay not be respons­
ible, yet cytogenetie studies can be usefuJ 
fo..- diagnostic purposes. 

The undetectable levels of plasma cstra­
diol-17 be.ta concentrations observed in 
the present animal a.re more or less expect­
ed in view of the completely hypoplastic 
ovaries. Similar observations have been 
reported by Short et al; (1969). 



Sununary 
The clinical findings, anatomical and 

histological features of the genital t!·act 
of a 2½ year old Jersey-Holstein-Friesian 
cross heterosexual cotwin heifer which 
failed to exhibit oestrous are described. 
The vagina was small and ended in a 
blind sac, the cervix was absent and ute­
rine horns small and rudimentary. The 

gonads resembled hypoplastic ova.des 
and two lobulated structures, histologi­
cally similar to seminal vesicles were 
present on either side of the rudimentary 
ut<'rine ho: ns. The animal had a 60 XX/XY 
chromosomal complement, with about two­
third cells showing XX and the rest XY. 
The plasma estradiol concentration was 
below the detectable limit of 4 pg/ml. 
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Genital Infections and Treatment in Surti Buffaloes 
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ABSTRACT 

The present study was undertaken with 
the objectives of knowing the micro­
organisms (·om the cervicovaginal mucus 
and their antibiotic sensitivity in-vitro 
and to find out the effect of treatment in­
vivo for better conception. For the study, 
87 Suxti buffaloes were chosen randomly. 
The cervico-vaginal mucus samples were 
collected and subjected to cultural isola­
tion and identification of genital micro­
flora as well as antibiotic sensitivity test. 
26.44% animals had no genital infection. 
The isolates found were: 29.83% g.ram 
negative bacilli organisms, 3 l.5 7% g:·am 
positive bacilli organisms without spore, 
7 .91 % gran"i positive bacilli organisms 
with spore and 30.69% gram positive 
cocci organisms. The sensitivity of anti­
biotics to the isolates were: Penicillin 
- 73.85%, Streptomycin-70. 77%, Tetra­
cycline -75·38%, Ampicillin -58.46%, 
Neomycin -95.38%, Furadentin -69.23% 
and Gentamycin -87.69%, The animals 
were treated with the J antibiotics for 
which specific sensitivity was observed 
and on resuming no:·malcy they were 
inseminated and followed for pregnancy. 
At the close of study, out of 87 buffaloes, 
66 (75.86%) conceived. 

• • • 
Infection plays a mj!.jo: role as a single 

cause in repeating the oestrous cycle. 
This is b.-ought out by early death of 
zygote or embryo (Roberts, I 9 71) . 
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Each repeated oestrous cycle is reflected 
in the fo:im of decreased calf crop and 
reduced milk production during the 
life-time of the animal resulting into 
economical loss to the farmers ( Hafez, 
1968). Narsinh Rao and Keshav Murthy 
(1971) have r eported that32.28% buffaloes 
had reproductive fai lure due to non­
specific infections. Narsinh Rao and 
Keshav Murthy ( 1972) reported 19.41 % 
of the infertility cases due to endometritis. 
Chauhan and Mehc::- Singh ( 1979) rcpo;-t­
cd that 26.60% cases of anoestrus buff aloes 
had infection of genital tract. In the cattle 
infer tility scheme repo:-t (1981-82) it is 
stated that 16.00% of infertility problems 
were due to endometritis. 

Treatment to combat genital infection 
with different antibiotics are under trials. 
In the present study attempts were made 
to study the genital microflora and to 
determine the therapeutic efficacy of 
different antibiotics. 

Materials & Methods 

For the study, 87 Surti buffaloes were 
chosen randomly. The genital discharges 
were utilised for bacteriological investiga­
tion and on culturing fo:: in-vitro sensiti­
vity tests. The samples were collected 
aseptically by aspiration using sterilized 
glass pipette (10 ml cap.), the pointed 
end of which was connected to a syringe 
with rubber junction by recto-vaginal 
technique (Pattabhiraman et al., 1967; 



TABt.E I. ISOLATION AND IDENTIFICATION 
OF ORGANJSMS FROM THE 
CERVICOVAGINAL J\:WCUS. 

Sr. Organisms 
No. 

I. Samples positive 
2. Samples negative 
3. Gram 11tgalive ba&illi 

Eschcrcchia coli 
EnLerobactcr hafnac 
Entcrobactcr claocac 
Profcus morganil 
Pasturdla hemolytica 
UnidenLified gram-ve bacilli 

4. Gram posilfrt bacilli witho11t sport 
Coryn. pyogeno 
Coryn. murium 
Coryn. ulceran• 
Coryn. egni 
Coryn. xerosis 
Coryn. ovis 
Kurthia 
Listeria monocyLogcno. 

5. Grom positive bacilli wit/1 spore 
Bacillus coagulans 
Bacillus polymyxa 
Bacillus murccrans 
Bacillus subtilis 
Bacillus circul:ms 
Gram positive cocci 
Stah aurcns 
Staph cpidermidis 
Micrococcus 
Strepto fecalis 
Strepto lactis 
S1repto mitis 

No. 
isolaLed 

65 
22 

11 
I 

2 
I 

18 

6 
II 
3 
6 
3 
3 

3 

5 

JO 
14 
6 
2 
2 

Pcrc,ent 

73.56 
26,44 

9.6.'i 
0.88 
0.88 
1.75 
0.88 

15.79 

5.26 
9.6.'> 
2.63 
5.26 
5.26 
2.63 
0.88 
2.63 

4.39 
0.88 
0.88 
0.88 
0.88 

8.77 
12.28 
5.26 
1.75 
1.75 
0.88 

T.uu; '.l.. DETAILS OF RESULTS OF ANTIDIOTIC 
SENSITIVITY TESTS 

Sr. Antibiotics No. of c111e1 Percentage of 
No. Sensitive Lo cues semitivc 

to antibiotic to anLibiotic 

I . Penicillin 48 73.85 
2. SLrcptomycin 46 70.77 
3. T c tracyclin 49 75.38 
4. Amplicillin 38 58.46 
5. Neomycin 62 95.38 
6. Furadcntin 45 69.23 
7. Gentamycin 57 87.69 
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Panangala et al., 1978). After collection , 
the samples we:-c sent to Bacteriology 
labo ... ato.ry and processed immediately. 

isolation work was done as per Cruick­
shank (1965). The pure isolates were 
subjected to in-vitro antibiotic sensitivity 
test as pc.":" the method recommended by 
Bauer et al. ( 1966) . Antibiotic discs 
supplied by Pasteur Biological Labo!·alories 
(India) were used. The results wrrc 
interpre ted as per the chart furnished by 
them. The isolates were tested for their 
sensitivity to seven commonly used anti­
biotics viz., Penicillin Streptomycin, 
Tetracycline, Ampicillin, Neomycin, Fura­
dentin and gentamycin. 

Depending upon the in-vit; o sensitivity 
,,esults, the animals were treated by effect­
ive antibiotics administered by intra­
uterine route. These animals were fw,ther 
prriodically examined . Those animals 
which came into normal oestrus were 
inseminated. These were further followed 
up for p.".'egnancy diagnosis after 6-8 
weeks of insemination by re9al palpation 
(Zemjanis, 1962). 

Results and Discussion 

In the cultural isolation work the orga­
nisms found were of single type, two 
types or three types from the same 
animal or the samples were negative 
fo:: any infection. In all, out of 87 ani­
mals under study, 22 (26.44%) animals 
had no genital infec tion. The frequency 
of occurrence of different species of bacte­
ria in various groups of animals have 
been shown in the Table-1. Prasad and 
Mallick (1966), Narsinh Rao and Keshav 
Murthy (1971, 72), Sarov and Dimitrov 
(1973), Krishna Mnrthy (1974), Verma 
and Tyagi (1974), Sinha et al. ( 1977), 
Chauhan and Meher Singh ( 1979), 
Kodagali et al. ( 1980), Derasahri et al. 
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( 1981) and Kharde and Patil-Kulkarni 
( 1981 ) have reported on the occurrence 
of micro-organisms from the cervico­
vaginal discharges of cows and buffaloes. 

The results of antibiotic sens1tJ.v1ty 
tests have been detailed in Table-2. 
Savov and Dimitrov {1973), Myui.rsepp 
et al. ( 1975), Daniels et al. {1976), Sinha 
et al. (1976), Kodagali et al. (1977), 
Sinha et al. (1977), Suryanarayan Murthy 
and Narsinh Rao (1979), Kodagali et al. 
( 1980) and Derashri et al. ( 1981) have 
reported on different antibiotics effective 
against various genital microflora and 
the results of their treatment. 

Under the present study the animals 
were treated with the antibiotics for 
which the sensitivity was observed. On 

resuming normalcy they were inseminated 
and were further followed up for preg­
nancy diagnosis. At the close of study, 
out of 87 Surti buffaloes 66 (75.86%) 
buffaloes conceived. 

It is suggested that for better conception 
rates in repeating animals it is necessary 
to have the cultural isolation of genital 
discharges and their antibiotic sensiti­
vity test and then only treatment with 
the effective antibiotic should be under­
taken. 
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ABSTRACT 

Incidence of infertility conditions were 
investigated in 1975 apparently healthy 
crossbred cattle in Hassan district of 
Karnataka State. Non infectious cause 
were about 67. 14% compared to 32.86% 
of infectious causes. The percentage of 
incidence of various reproductive dis­
orders were 24, 20, 18.18, 17 .97, 3.25, 
2.84 and 0.66 respectively for anoestrum, 
underdeveloped genitalia, repeat breeder, 
persistent corpus luteum and cystic ovaries 
among the functional disorders, while, the 
percentage of incidence of infectious dis­
orders were 27.39, 2.43, 2.38 and 0.66 
respectively for cer'vicitis, met:itis, granu­
lar vaginitis and oopharitis. In the above 
two groups anoestrum and cervicitis 
were more common. Season and month 
were found to have significant influence 
on the occurance of infertility. 

• • • 
The incidence of infertility in cross 

breed cattle is very high and wide spread, 
for reasons of clinical or non clinical 
pathological conditions of genitalia, or 
lack of timely insemination with quality 
semen, Roberts (1971). 

Present Address: 

Infertility in cross breeds may be due 
to ( I) Infectious diseases caused by the 
various agents, Like bacteria and viruses 
(2) Hormonal imbalance, (3) Nutritional 
causes and (4) Congenital and hereditary 
factors. Kodagali (1968, 1975) observed 
high percentage of anestrus and repeat 
breeding in Gir cows. Dessouky et al 
(1969) reported 23% and 17% inactive 
ovaries in indigenous and cross breed 
cows respectively. Published reports on 
the incidence, nature and magnitude of 
prevalence of these conditions however 
appeared to be scanty. The present study ./ .,; 
was taken up to asses,:, the n.?gnitude and 
nature of incidence of inferl'llity problems 
in cross breed cattle population of Hassan 
district of Karnataka. 

Materials and Methods 
One thousand nine hundred and seventy 

five healthy cross breed cattle, owned 
by the private cattle breeders in Alur, 
Bclur, Ar::i.kalgud, Channarayaptana, Hole­
narsipura and Sakleshpur taluks and in 
and around Hassan dist=icts of Karnataka 
state, formed the material for the study. 
Major ity of the cows in the taluks of 
Hassan district are of Jersey and Holstein 
Friesian. In general cows are looked after 
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T.a.eLE I. ANALYSIS OF V ARJANCE SHOWING TI-IE EFFECTS OF 
MONTHS, SEASONS AND DISORDERS OF INFERTILITY 

IN COWS 

Source of Variation d.f. 

Between Months II 
Between Seasons 2 
Between Disorder,, 9 
Error 87 
--- --

• Significant al 5% level 
•• Significant at 1 % level 
ns: Non significant. 

by women folk and managed and feed 
under the stalfed conditions. The cows 
arc housed in a locally constructed barns. 
The study was conducted from January 
1981 to December 1981. The animals 
were reportedly subjected to detail Gynae­
cological examination for various repro­
ductive disorders, during infertility camps 
conducted jointly by the Karnataka 
Dairy Development corpor ation, Hassan 
Unit and Diagnostic laboratory of Uni­
versity of Agricultural Sciences, Hassan. 
The several,. disorder s recognised were 
catego:ised lnto two main groups. 
I . Functional form of infertility which 
included disorders like Anestrum, repeat­
brecder, persistent corpus luteum (PCL) 
cystic · ovary and small genitalia, and 2. 
Infectious type whjch included cervicitis, 
metritis, pyQmetra, grannular vaginitis 
and oopharitis. · 
.')' .. 

The data were arranged monthwise, 
and the ·yea.r was divided into three 
seasons, Vii Winter (November-Febru­
ary), Summe/ (March-June) and Rainy 
(July-Octobe.r) to see the effec t of climatic 
conditions on the incidence of infertility. 
Monthwise average value was calculated 
for each disorder antl its percentage in 
terms of total cases was determined. 
Analysis of variance viz: Snedccor and 
Coch.ran (1968) was made to see the 

S.S. m.s. F. Value 

43811.09 3982.83 6.61• 
38185.04 16592.52 27.55** 
11140.32 1237.81 2.06 N.S. 
52389.34 602.18 
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effect of months seasons, and reproductive 
disorders on the incidence of infertility. 
Cases found significant in the analysis 
of variance put to critical difference test. 

Results and Discussion 

A total of one thousand nine hundred 
and seventy five ( 1975) cross breed cows 
under field conditions were studied in 
Hassan District of Karnataka. These 
cross breed cows were brought for detail 
gynaecological examination for various 
reproductiue disorders during infertility 
camps. Functional form of infertility 
included Anoestusum, Repeat breeding, 
persistent corprluteum (PCL), cystic 
ovary and atrophic or small genitalia, 
and fnfectious type namely cervicitcs, 
metritis, pyometra, grannular vaginitis 
and oopha.ritis were included. The average 
monthwise value for type of the disorder 
is presented. The incidence of cervicitis 
was the highest 27 .39% followed by 
an '.!strum 24.20% and small genitalia 
17.97%. Ca.ses of cystic ovary were far 
less frequent. 

Analysis of variance was made to see 
the variations due to months, seasons, 
and disorders were presented in Table I. 
From this table it was observed that the 
effect of months and seasons were signi­
ficant on the incidence of infertility. 



TA&LE 2. CRITICAL DIFFERENC E BE'IWEEN VARIOUS DISORDERS 

Particulars Cystic Oopha Pyomctra Mctri- PCL Repeal Small Fune Non Ccrvici-
ovary ritis Ira t is Breeder gcni- 1ional functional tis 

talia ovary ovary 

Disorders F .J H D C F A B G .,,,.,-~ 
means C.D. 
@ 0.05 + 19.94 1.08 1.08 3.92 4.00 4.67 5.42 29.58 29.92 39.83 45.08 

Disorders E,J,I,H,D and C are samc and they arc significantly different with any one of the F,A.B and G in anothc1· 
Gmup. 

This indicated that climatic conditions 
have significant influence on the level of 
infertility in cows. But the variations due 
to disorders was significant at 5% level. 
Critical difference were calcula ted to 
ascertain the roll of individual abnorma­
lity on the causation of infertility. From 
the table II it was seen that cervicitis 
was the major cause 45.08% under infec­
tious nature of infertility among cross 
breed cows, and its incidence was signi­
ficantly higher compared to non-func­
tional ovary 39.83%, Kodagali ( 1968) 
observed high percentage of anestrum in 
Gir cows and heifers. In another study 
Kodagali ( 197 5) reported 4 7.89% anestrum 
in Gir cows. From this study we observed 
that the relative high incidence of anoes­
trum may be due to lower nutritional 
value, genetic constitution of the animal 
and improper detection of heat particu­
larly among the silent heat breeders. 
These observations were compared with. ·· 
the results of Dessouky and Juma (1973) 
who found 10.75% cases of repeat breed­
ing in cows. The incidence of small geni­
talia 29.58% also differed significantly 
with other disorders. Dessouky and Juma 
( 1973) observed the possible causes of 
high incidences of the disorder might be 
due to low nutritional level, delayed 
ovulation non fertilization ovum due to 
untimely insemination, poor quality of 
semen and defect in the genital tract. 
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The incidence of small genitalia was 17 .97% 
and anestrum due to non functional ovaries 
was 18.18% which was mostly caused 
by the low nutritional level. Dessouky 
et al. (1989) reported 23.00% and 17.00% 
inactive ovaries in native and corss breed 
cows respectively. The cases of persistent 
corpusluteum and cystic overy were 
comparatively less 2.84 and 0.66% 
respectively. In the present study under 
report the infectious form of infertility 
included cases of cervicities, metritis, 
pyometra, and grannular vaginitis, Out 
of these cervicitis was nr,re common 
29.39% followed by melritis 2.43% ­
The cases of functional infertility were 
roughly double times more frequent 
67.14% than infectious ones 38.86% . It 
is evident from the Table I that the 
effect of month and seasons were signi­
ficant and highly significant on the inci­
dence of infertility. This clea:-ly indi­
cates that the climatic conditions have 
significant influence on the level of ferti­
lity in cows. However, that variations 
due to disorder s was non significant. 
C.ritical differences were calculated to 
ascertain the role of individual abnorma­
lity on the causation of infertility. From 
the table II the disorders viz. cystic ovary, 
pyometra, oopharitis, metritis, persistent 
corpusluteum (PCL) and repeat breeder 
are same and they are significantly dif­
ferent with any one of the small genitalia, 
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functional ovary, nonfunctional ovary, 
cervicitis in another group. 
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Early Pregnancy Diagnosis 1n Cattle 

F.S. KAVANI, P.K. DWARKANATH and K.K. VYAS 

Dcapruncnt of Obstetrics and Gynaecology, College of Vctcrinary Sciences. 
Bilcancr-33400 I 

ABSTRACT 

A s~udy was carried out to compare the "· 
efficiency of the barium chloJ·ide test 
and milk copper sulphate coagulation 
~est used for early pregnancy diagnosis 
m cattle. In all 215 cows and heifers were 
tested at different stages of pregnancy 
after breeding. The results of tests were 
confirmed by rectal examination arter 
60 days of breeding. 

Barium chloride test with Urine : 

Urine samples from 215 cows and heifers 
were subjected to barium chloride test. 
The test gave 64.84, 92 .18 and 83.59% 
accuracy at 15 to 25, 26 to 35 and 36 to 
45 days of pregnancy respectively. The 
test results from 87 non pregnant animals 
were 94.5¼ accurate. The test was found 
to be more accurate in the III parity 
G.roup and dUiing 26 to 35 days of 
pregnancy. 

Milk copper sulpho.te coagulation test: 

Milk samples (:om 163 cows were tested . 
The test gave 52.88, 64.42 and 75.96% 
accuracy at 15 to 35, 26 to 25 and 36 to 
45 days of pregnancy respectively. The 
test results from 59 non-pregnant cows 
were 62.55% accurate. 

Overall comparison of results of two 
tests, the barium chlor ide test was found 
to be more accurate, simple and easy to 
perform. 

• * * 
iO 

. A reliable method of early pregnancy 
diagnosis can be of great economic value 
.to t~e da_iry cattle breeders. The early 
1dcnt1ficat10n of non-pregnant animals 
would help in closely observing tliem for 
oestrous and were necessary they could be 
treated promptly for infertility. 15 to 25 
pel" cent of all cows and heifers failing to 
exhibit oesu·us after breeding arc actually 
nonpregnant (Zemjanis, 1970). When i t 
is recognised that every missed oestrus 
means a loss of approximately 3 weeks 
production, the significance of timely 
detection of the pregnant and particularly 
the non-pregnant, animals is extremely 
important. Therefore, an attempt was 
made to evaluate the !lliciency of 
Barium-chloride test and Milk copper Sul­
phate coagulation test for early pregnancy 
diagnosis in cattle. 

Material and Methods 

The present study was conducted at 
the dairy farm attached to the college of 
Veterinary and Animal Science, Bikaner 
possessing 56 Rathi and crossbred cows 
and at the Nagur cattle Breeding Farm, 
locate in Nagur Dist:·ict, possessing 101 
. -aguJ"i animals. Other animals brought 
to Artificial Insemination Centre of the 
college for insemination purpose were 
also included. Thus a total of 215 cows 
and heifers formed 'the material for pre­
sent study. The tests were performed by 
using urine and milk for detection of 
early pregnancy. 

.... 
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Barium chloride test with urine: 

The urine samples from 215 cows and 
heifers were tested with barium chloride 
solution between 15 to 25, 26 to 35 and 
36 to 1-5 days after breeding. Urine 
sample collected in a clean dry test tube 
was subjected to the barium chloride 
test. The method described by Temblador 
and Land (1971) was followed. l per cent 
solution of barium chloride (Analar) ·was 
prepared in distilled water. In a dry dean 
test tube approximately 2 to 3 ml urine 
was taken and equal volume of I per cent 
barium chloride solution was added. If 
the urine showed white precipitation of 
varying degrees the test was negative 
animal was diagnosed nonpregnant. ff 
the urini: sample remained clear. the 
animal was diagnosed pregnant. 

Milk Copper sulphate coagulation test: 

Milk samples were collected between 
15 to 25, 6 to 35 and 36 to 45 days after 
breeding f,om each animal 10 ml of 3% 
copper sulphate solution was placed 
in to a 20 m~ \est tube. Then l ml of milk 
was added into test tube and stirred for 
few minute If the milk coagulated, the 
test was positive for pregnancy. If the 
mixture remained homogenous the cows 
were considered nonpregnant (Abilay 
and Roussel, 1975) . 

All the cows and heifers included in 
p::esent study were tested for confirmation 
of p:-eguancy after 60 days of breeding by 
rectal exami.1ation as described by 
Zemjanis (1970). The results obtained 
through the rectal confirmation were 
compared with those obtained by afore 
said pregnancy diagnosis to know the 
efficiency of the two_. tests. 

Results and Discuss ion 

The urine samples from 215 cows and 
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heifers were tested with barium chloride 
solution. 

The percentage of accuracy of barium 
chloride test recorded by Maslov and 
Smirnow (1965) was 95 to 100% be­
tween 15 to 210 days of pregnancy. 
Temblador and Landa ( 1971) reported 
88.7 and 99.4 per cent accuracy of beef 
and dairy cows respectively after f 5 days 
of breeding. While in present study 79.98 
per cent of accuracy was recorded be­
tween 15 to 45 days of pregnancy in 
cattle. 

However, the barium chloride test 
with urine is an easiest chemical tets 
with fair accuracy for pregnancy detec­
tion. The progestational influence prob­
ably lowers sulphate excretion in the 
urine. When 2 to 3 ml w-ine is mixed 
with equal amount of I per cent barium 
chloride solution, the absence of any turbi­
dity is an index of pregnancy. The method 
being simple does not require sophisti­
cated equipments. 

Milk copper sulphate coagulation test: 

The test based upon the increase of 
gamma globulin in the milk of pregnant 
animals which reacts with copper sulphate 
and forms clots, while the milk of non 
pregnant animals remained as such. 

Stancev and Angelov ( 1966) reported 
90 to 92% accuracy at 30 to 40 days of 
pregnancy. T emblador and Acosta (1971) 
reported 86.36% reliability at 15 to 60 
days of gestation. Abiley and and 
Roussel (1975) recorded 50, 85, 67, 58 
and 40% accuracy at I to 29, 30 to 45, 
46 to 60, 61 to 90 and 91 and above days 
of pregnancy. In present study 52.88, 
64.42 and 75.96% accuracy was recorded 
at 15 to 25, 26 to 35 and 36 to 45 days of 
pregnancy respectively. 



The highest percentage of accuracy in 
the milk copper sulphate coagulation 
test was only 75.96% at 36 to 45 days of 
pregnancy with fairly high percentage 
of false negative reactions. The test is 
not much reliable for pregnancy diagnosis 
in cattle. 
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SHORT COMMUNICATIONS 

Epidermoid Cyst of the Ovary in a Gir Cow-A Clinical Report 

B.R. DESHPANDE, V.L. DEOPURKAR, C.R. SANE, P.D. SAR.DESHPANDE, K.S. 
DESHPANDE and D.P. VELHANKAR 

Department of Animal Reproduction, 
Bombay Veterinary College, Patel, Bombay-400012 . 

A Gir-cow-Vidula, which had last 
calved in May 1982, was offered for 
examination on 2.11.1982 as she had not 
exhibited oestrus even after 165 days of 
post-partum period. She was a regular 
calver and had seven calvings and was a 
moderate milker. 

On rectal palpation, the lefl ovary 
could be felt to be enlarged and having 
cysts of varying sizes and consistency. 
The right ovary was inactive. The uterus 
was having a normal feel. 

~ 
It was decided to remove the abnormal 

ovary expecting that normal reproduction 
will be established with the remaining 
ovary. Accordingly, the left ovary was 
removed on 20.11.1982 by resorting to 
laparotomy and the recovery of the animal 
was uneventful. 

The gross description of the left ovary 
was as follows: 

Length 
Height 
Breadth 
Circumference 
Weight of ovarian tissue 
Weight of waxy material -

5.0 cm . 
4.5 em. 
3.5 cm. 

13.0 cm. 
8.800 gm. 

27.550 gm. 

Eight cysts and cystic cavities could be 
seen. One of the largest cyst was having 
the circumference of l 1.0 cm. and con-
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tained reddish brown waxy mass. The 
cyst walls were smooth . 

A histological study of the left ovary 
showed the presence of lutcal tissue and 
corpus albicans. Majority of the cysts 
seemed to be lined by flattened epithelium 
or granulosa cells arranged in one or two 
layers, a picture characteristic of folli­
cular cysts. Some of the cysts were lined 
by stratified sqamous epithelium; how­
ever there were no dermal appendages 
to catagories such cysts as dermoid cysts. 

The tissue sections were sent to Royal 
Veterinary College, Sweden for confirma­
tion and they reported it to be as "Epi­
dermoid Ovarian Cysts". 

The only record about the cpidermoid 
cyst is by Hansen ( 1982), in buffaloes. 
He carried out patho-anatomical investi­
gations of reproductive organs of Egyp­
tian buffaloes and reported the incidence 
of epidermoid and dermoid cysts as 2 .1 7% 
There are reports regarding the dermoid 
cysts in buff aloes by Sane et al ( 1958) 
1.2% and Sharma et al ( 1968) as 0.4% 
indicating the existence of dermoid cysts 
in buffaloes. There is no Indian record 
mentioning the existence of epidcrmoid 
.cysts in either cows or buffaloes. 



Hansen (1982) reported that dermoid 
and t>pidcrmoid cysts were 'fou_nd ih llaf:'; •' · 
left ovary as often as in the right, some 
times in both ovaries and the size varied 
between that of a child' s head down to 
a pea size. The consistency was doughy r· 

and the con ten ts pasty or greasy. In the 
dermoid cysts hair could be found. He 
further stated that the presence of the 
cyst did not exclude tbe simultaneous 
presence of ripening follicles or luteal 
bodies or even pregnancy. 

The present study of the cyst agrees 
with observations of Hansen (1982). The 
epidermoid cysts were found in the left 
ovary. The contents were semisolid, 
waxy, reddish brown in colour and odour­
less and the presence of luteal bodies 
could be detected. 

Interestingly, similar epidermal inclu­
sion cysts have been described in the dog 
while their origin is not fully explained. 
They a.re thought to arise from occlu­
sions of hair follicles and subsequent 
isolation of the epithelium, so that the 
desquamating keratin accumulates in the 
cyst, causing it to enlarge. 

This may be an acquired condition or 
may follow isolation of cell rests of abortive 
hair follicles during embryonal develop­
ment and subsequent growth at a later 
stage (Mulligan, 1949; Smith et al, 1972). 

The origin of the ovarian cyst described 
above is purely speculative. 

The development of dermoid cysts of 
the ovary has been ascribed to partheno-

genetic spontaneous development of an 
unfJ;:ftilizea 'totipotential ovum (Robbins, 
1960; Boyd, 1961 ). 

After the removal of the left ovary, 
the right ovary has become activated and . 
the animal has exhibited first oestrus 
after ope-ration on I 0th December '82 
and subsequently she exhibited oestrus on 
10th January and lst Ft>b. 1983, She was 
inseminated on 10th J an. and on 1st 
Feb. She has remained pregnant to the 
last insemination. This implies that the 
earUC-!' anoestrous condition was most 
probably due to hormonal imbalance 
caused by the abnormality of the left 
ovary which might have caused the right 
ovary to remain non-functional. 

Such cysts are understandably devoid 
of any endocrine activity and therefore 
the anoestrous condition of the animal 
could be ascribed only to the hormonal 
effects of follicula1· cysts. This argument 
is sustained by the observation that the 
animal had already calved seven times 
before and further it again came into 
heat after removal of the af"ected ovary. 

The above findings indicate the possibi­
lity of the existence of other types of 
ovarian cysts. As such it is necessary to 
ascertain the type of the cyst before reme­
dia I measures are resorted to. 
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The Uterine Rupture in a Cow-A Case Report 

M. DEVARAJ 

A.I.C.R.P. on Buffaloes. Unive.rsily of Agricultural Scii,nces. 
Dharwar • 5B0 005 

Ruptw-e of the gravid uterus can occw· 
due to extreme violence and trauma in 
advanced pregnancy. In rare instances 
foetal emphysema may cause rupture of 
the u tcrus (Roberts 1956). Incidence of 
rupture of·uterus due to foetal emphysema 
consequent to trauma being rare in the 
p1·actice such case is recorded here for 
the benefit of the bovine practioners. 

A Sindhi cow belonging to the regional 
Research Station of UAS Dharwar was • 
presented with history of anorexia and 
tympany. The clinical examination reveal­
ed that the.re was acute tympany with 
hypcrmotility of the rumen. The body 
temp. was iormal (101.8°F), pulse and 
resph·ations' .ias rapid and shallow respect­
ively. The frank gas in the rumen caused 
respiratory distress. Therefore gases were 
removed immediately by needle punctw-e 
of the rumen and oil tul'Dpentine 30 ml 
was injected intraruminally. Oral anti­
zymotics were administered. The relief of 
tympany was short lived and again after 
3 hours it showed the same signs. At this 
stage, rectal examination showed the 
rumen occuping the space even in the 
pelvic cavity with gases. The body of the 
uterus enlarged but doughy in nature and 
no frimitus could be felt. History revealed 
that the cow was pregnant by 5-6 months, 
and had a severe fall and both hind limbs 
were abducted 24" hours before the 
appearance of the typmany. Vaginal 
examination showed abscence of cervical 
seal but there was no relaxation of cervical 
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walls. But after 24 hours after 1st exami­
nation, the cow was found to be recumbent 
and the cow appeared to be in agony 
with difficulty in breathing and rapid 
pulse rate. The tympany continued to 

Rupt ured portion of uterus and foetus in the 
abdoinincavity with intact wnbilical cord 

r:emain without any ruminal movements. 
The vaginal examination revealed slight 
relaxation of cervix. The cow was given 
fluids parenteraly and antibiotics were 
administered to combat infections. Vetoes­
trol 90 mgm 1/m was administered follow­
ed by carbochol l.5 ml 6 how-s after S/cut. 

After 44 hours, the fluid therapy was 
repeated and cervical relaxation was 
evident and fist could be passed without 
difficulty, but no fetal part could be 
palpated in the uterus. The foul smell 
emnated from the uterus and cotyledon 
came with the hand showed signs of 



putrifaction and completely discoloured. 
This was suggestive of a rupture of the 
uterus. 

As the condition of the cow was fast 
deteriorating with signs of toxinaemia 
which prevented any surgery because of 
poor risk. Therefore fluids and antibio­
tics were repeated. 

After 72 hours after the treatment, 
the cow showed no response but condi­
tion continue to deteriorate and the cow 
died by 80 hours. 

The post-mortem examination was 
conducted and following observations 
were made. 

The female foetus with umbelical cord 

intact was found free in the abdominal 
cavity (Figure-I ). The tunica was full 
of sero-Sanguinous fluid with offensive 
odour. The foetus showed emphysematous 
condition with advanced degree of putri­
fication. The uterus showed rupture. 

From the progress of the case and history 
of accidental injury it seems that foetus 
died due to seve.re trauma and subse­
quent emphysema resulted into the 
tear of the ute.rus resulted into general 
peritonities or toximia and death. 

It may be concluded that an early 
laparotomy might have saved the cow. 
Tympany however simple it might appear 
in a pregnant animal needs to be care­
fully evaluated. 

Robcf'ts, S.J . 1956. Veterinary Obltctrics and Genital Diseases. 

76 

... 



.. 

I 
~ 

' 

I.J.A.R. 4: 1 : 77-79 

Influence of Bulls and the Periods of Inseminations on 
Fertility in Surti Buffaloes 

S.B. KoDAGALI and N. MAOHU R AO 

Department of Gynaecology & Obstetrics 
Guja.rat Veterinary College, ANAND, 388 001 

Perusal of the scientific literatW"e did 
not reveal much information on influence 
of bulls and the periods of inseminations 
on ferti lity in buffaloes under field condi­
tions (H afez, 1953; Sambashiv Rao, 
1970 ; Gill, 1973; Abhi et al., 1973). 

The number of conceptions between 
bulls or periods could not be compared 
as such since the number of inseminations 
varied for different bulls. Hence the 'F' 
test using 'Analysis of Covariance' was 
employed (Zar, 1974). This method 
compared the number of conceptions 
after suitably adjusting for the correspond­
ing number of inseminations. After adj ust­
ing for the number of inseminations, the 
number of conceptions per bull was esti-

Materials and Methods 

The data available on 44 bulls and for 
six periods were utilised. A study was 
undertaken on the following information : 

Item PER I ODS 

i . in t.ervau in houn 0-6 6-12 12-18 
ii. lnsemination--_frcsh 6 15 101 
iii. Conceptions 

.. 
' I 5 51 

( in houn) 

18-24 24-30 30.36 36-42 +2-48 Total 
264 I JO 4 0 0 500 
160 57 1 0 0 275 

Per cent 16.66 33.33 50.49 60.60 51.81 25 0 0 AV :55 

(Madhu Rw, 1976} 

a. ANOVA X- Numbcr of in~minations 
Y- Number of conceptions 

SOURCE OF SS(X} SP(XY) SS(Y) 
Bulls 43 4%.0304 240.6667 167.7083 
Periods 5 1150.1667 700.6667 428.9280 
flTTOr 215 956.8'33 528.8334 405.9054 

Tot.al 283 2553.03M 1470. 1667 1002.~17 

b. ANOVA 
SOURCE Of SS(Y) MS F OF P 
Bulls (e) 43 37.9030 0.8815 1.660 43 ;2 l4 <0.05 
Periods (e) 5 3.7581 0.7516 1.416 5 ;214 (0.2- 0.5) 
Error (c) 214 113.6238 0.531 

Umur H.)lf,othesi, F valve Degrees of P value 
, freedom 

a. No difference between the bulls on the number of 1.660 43;2 14 <0.05 
conceptions effected 

b. No difference between the periods on the number 1.416 5 ;214 0.2--0.5 
or conceptiona 
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Sr. Bull Number of 

No. number conceptiollll 
(adjusted) 

I. 3 9.9 
2. 39 9.8 
3. 16 9'7 
4. 4 9.5 I 

s. 34 9.2 
6. 18 8.6 
7. 44 8.4 
8. 42 8.2 
9. 25 8. 1 

ii' JO. 36 7.8 
11. 17 7.6 
l2. 8 7.5 
13. 2 7.4 

14. 23 7.1 
15. 41 7.1 
16. 45 7.0 

17. 28 6.9 
18. 33 6.8 
19. 36 6.7 
20. 13 6.7 
21. 32 6.6 
22. 35 6.6 

mated from the formula : 

Y.i~e) = Yi - b (Xi - ~~-) 

' 
., 

., . 
r 

t ; ~ 1 

II 

1' 

: :r 

Sr. Bull Number of 
No. number conceptions 

(adjusted) 

23. I I 6.5 
24. 7 6.4 

25. 14 6.2 
26. 2 1 6.2 
27. 22 6. I 
28. I 5.9 
29. 19 5.8 
30. 6 5.6 
31. 40 5.6 
32. 46 5,5 

33. 31 5.5 
34. 29 5.2 
35. 20 4.9 
36. 30 4.8 
37. 38 4.4 
38. 26 4.3 
39. 10 4.0 
40. 43 

\ 

4.0 
41. 27 3.1 
-½2. 12 2.5 
43. 24 ,J: j t.8 
-¼4. 15 0.0 

1 

Analy~is details: . o:·• 
1'·· 

Conclusi~na], 
' 'I 

where Yi(e) = Adjusted value of number a. The difference between the BULLS 
of conceptions for ith bull IS SIGNIFICANT 

Yi = Observed value 0.f numqer 1 ,9.f:,: b. The difference between the PERIODS 
conceptions for ith bw.l ·, i • ,!I\ ·t IS NOT SIGNIFICANT 

b = Regression coefficient ·
1 

Xi = Number of inseminations for '. ith In the following', table, the bulls have 
been ranked acc.01'ding to the adjusted bull , 1 , ,. !!• 
number of conceptions_ ,effecte~: 

X .. = T otal number of inseminations., 
for all the 44 bulls From the above results it is evident 

Substituting for b & X . . , the above that most . of the f~rmcrs are bringing 
equation becomes: . u i\ 1 their buffaloes for inseminations. in all 

Yi(e) = Yi. - 0.5527Xi ,+ 6.2807 1, 1 r probabilities at the , opportune time. It 
can also be seen from the table in the 

' Results and Discussion 
.. 

The data was processed through IBM- materials that the. number of insemina-
1620 Computer by stalndard statistical tions carried out in~the very early or very 
methods (Sncdecor ana Cochran, l 967}i''·• .. 'late pa"r't· of the oestrus are limited. It 

,·,d ''"" .is further._,oqserved tha,t there is a great 
variation in the fertility, ability between 

. .. 
....... 

! 

.i::: 

.. 
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the bulls. The variation is too wide which 
is evident from the fore-going table. 
T:his points out the possibility for usage 
of the high ferti le bulls on a large scale 
and the removal of the economically 
infertile bulls . 

Summary 

Under the conditions prevailing where 
the study was undertaken on a data of 
500 fresh artificial inseminations with 44 
bulls, the difference in fertility between 
the bulls was significant where as the 

difference between the periods was not 
significant. This points out to the rearing 

' · intensities practised in buffaloes and the 
need to use high fertile bulls and removal 
of the economically low fertile bulls. 
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Conception and Calf Born Percentage in Cattle and Buffaloes 
for Artificial Insemination with frozen semen : 

T.G. RADHAKRISHNA, C.L. RAMANATHA GuPTA and N. CHANDRSAEKHARA REDDY 

Centralised Semen Collcctjon Centre. 
Hcbbal, Bangalore--560024 

The advent of Artificial Insemination 
by itself is a boon to dairy farmers and 
the latest introduction of Frozen Semen 
technology in the field of Artificial 
Insemination has further exalted the 
advantages particularly in the developing 
and under developed count:-ies. This 
technology is bound to create the much 
sought white revolution in our country 
in the near future; with the present empha­
sis on productivity, artificial insemination 
with deep frozen semen is sure to bring 
in fruitful results. 

The birth of first calf due to artificial 
insemination with frozen semen in cattle 
was reported from England by Stewart 
(1951). The addition of 10 per cent gly­
cerol to the semen prefeeze has improved 
the conception rate (Graham and Marion., 
1953). As reported by Kumaran ( 1965) 
and Bhosreka.r (1973), the results wi~h 
Deep Frozen Semen have not been en­
couraging. Qureshi ( 1979) has reported 
a higher conception rate with deep 
frozen semen of Brown-Swiss bulls. Dutta 
ti al ( 1980) reported that the months and 
seasons exercise an effect on the conception 
.ate. There was a significant effect of age 
of cattle on the conception rate (Dutta 
tt al Joe. cit.) . Sharma et al ( 1979) 
observed that the conception rate with 
Egg Yolk Citrate (frozen) was higher 
than that of Citric Acid Whey (frozen) 
in buffaloes. 

Materials and Methods 

The F.rozen Semen Bank, Hebbal. 
Bangalore, has been deep freezing semen 
from bulls and buffaloes successfully 
since 1977. The method of freezing of 
semen is as per Landhsut method. 

This Institution has been supplying 
frozen semen and Liquid Nitrogen to 
80 Artificial Insemination Centres operat­
ing in I.C.D.P. area of Bangalore and 
whose r esults are being monitored at this 
Centre. The data from these 80 Centres 
forms the basis for the present study. 

The conception and the 
are calculated as follows· 
( l ) % Conception = 

.1lf born rate 

No. of animals conceived 
- ---- ---c-...,...---,----,--,---- X 100 
No. of animals inseminated & 

80 

examined 

(2) % Calf born = 
No. of calves born 
No. of animals inseminated & 
examined 

X 100 ' 

Table shows the A.I. done and fertility 
results in Cattle and buffaloes due to 
A.I. with deep frozen semen from 1977-78 
to 1981-82. 

It is evident fro,n the table, that the 
conception rates in cattle varied from 
43.39 per cent to 62.84 per cent with a 
overall mean of 56.33 per cent. Simi-

.! 



TABLE SHOWING lriE NUMBER Of ARTIFICIAL INSEMINATION DONE AND ll'ERTJUTY RATE IN CATTLE AND BUFFALOES 

CATTLE BUFFALOES 

1977-78 1978-79 1979-80 1980-81 1981-82 WTAL :1977-78 1978-79 1979-80 1980-81 1981-82 TOTAL 

I. No. of Centres using 
Frozen Semen. 54 68 80 80 80 S4 68 80 80 80 

2. No. of cases Inseminated. 67430 70671 103465 125077 111575 478218 I0654 9078 17909 24033 13633 75307 

3. No. of casa followed up. 13122 34606 61156 73699 63468 24i!i05,I 2074 #16 8153 11093 9527 3529t] -4. No. of cases found pregnant. 6927 15014 33782 43014 39883 138620 830 1778 4283 S651 4614 17156 

5. Percentage of conception 52.79 43.39 55.24 58.36 62.84 56.33 40.02 40.00 52.53 50.95 48.43 48.61 

6. No. or calves born. 4724 12458 22109 28553 32336 11001180 746 1600 2944 4224 4154 13668 

7. Percentage of calf born. 36.00 36.00 36.15 38.74 50.94 40. :71 35.97 35.99 36.11 38.08 43.60 38.72 



larly the calf born percentage varied 
from 36.00 per cent to 50.94 per cent in 
cattle with an overall mean of 40.71 
per cent. 

The conception rate in buff aloes varied 
from 40.00 pe.r cmt to 52.53 per cent with 
an overall mean of 48.61 per cent and 
the calf born percentage varied from 
35.97 per cent to 43.60 per cent with an 
overall mean of 38. 72 per cent. 

Summary 

Conception rate in A.I. with deep 

frozen semen in cattle and buffaloes is 
reported and the results have been 
encouraging. 
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Effect of Experimental T. Evansi Infection on the Reproductive 
Organs of Albino Mice, Rats and Rabbits, A Preliminary Note. 

N.M. P ATEL1, B.L. AvsATTHl2, K.S. PRAJAPATr3 and D.D. HERANJAL1 

Studies on pathology of reproductive 
organs in trypanosomiasis have been 
reported by I soun and Anosa ( 1974) 
in sheep and goats infected with T. vivax. 
A similar study was undertaken by Losos 
and Ikede ( 1970) in sheep and goats, 
Ikede (1979) in sheep, Moulton and 
Sollod (1976) in calves, Ingh and Dijk 
(1975) in rabbits infected with T. 
hrucei. The present communication deals 
with such study in expei·imental trypano­
somiasis in albino mice, rats and rabbits. 

Fifteen albino mice were inoculated 
intrapcritonially each with 2.0 ml of 
blood of infected buffalo calves with 
T. evansi. (Wet blood film examination of 
buffalo calves however did not reveal 
T. evansi). T . o ml of infected mice blood 
containing I. 7 X 101 trypanosomes was 
inoculated intraperitonially into I 5 albino 
rats and 6 rabbits. Two mice and one rat 
were euthanized at 48 hours interval 
while one rabbit at 15 days interval. 
Control animals one £.-om each species 
were also euthanised simultaneously. The 
gross lesions were noted. Tissues from 
testes, ovru:y, Fallopian tube and uterus 
were collected in I 0% formalin, were 
processed by routine paraffin embedding 
method and stained with Harri's haemato­
xylcnc and eosin method. 

No gross lesions were noticed during 
the initial stage of di~ease. Congestion of 

I 

the superficial blood vessels of testes was 
noticed after 9th and 17th day post in­
oculation (P.I.) in mice and rats respect­
ively. In rabbits swelling of the scrotum 
was noticed on 32nd day P.1. which later 
on turned in to exudative dermatitis. 
In female swelling of vulva was observed 
after 38th day P.I. and severe inflamma­
tion of vulva was observed in the rabbit 
on 84th day P.I. Similar lesions have 
been described by Ingh and Dijk (1975) 
in rabbits infected with T. hrucei. Isoun 
and Anosa ( 1974) reported testicular 
atropy, scrotal alopecia, calcification and 
occasionally infarction of testicle in sheep 
and goats infected with T. vivax . 

Microscopically trypanosomes were foWld 
in the blood vessels on 7th and I I th day 
P.I. in testes of mice and rats respectively. 
On 11th and 13th day P .I in mice and 
rats respectively, they were also foW1d in 
haemorrhagic areas. Losos and lkede 
( 1970) in sheep and goats and Ikede 
( 1979) in sheep infected with T. brucei 
also observed similar lesions in testes. 
Lesions noticed in testes were testicular 
degeneration, focal haemorrhages, occa­
sionally oedema in the testicular stroma 
associated with infiltration of mono­
nuclear cells and eosinophils and absence 
of spermatozoa or spermatid. Similar 
lesions were noticed by Moul ton and 
Sollod ( 1976) in calves infected with 

1• Department of Pathology and 1 • Department of Parasitology 

Gujarat College of Veterinary Science and Animal Hwbandry, 
Anand - 388 001. 

83 



T. hrucei. On the 11th day P.J. in mice 
and 19th day P .I. in rats, necrosis of 
semini[erous tubules was evident. Such 
lesions were also reported in T. brucei 
infcctiou of rabbit (Ingh, 1977), .rams 
(Ikede, 1979) and TT. congelense infection 
of goats (Kayya and Odour-Okcde, 
1980). 

In female, trypanosomes were found 
to be present in the blood vessds and in 
the haemorrhagic an•as with degenera­
tive drnnges in the ovary, Fallopian tube 
and lltcrus. Dcsquamation of superficial 
epithelium and glandular epithelium was 
observed in uterus by the end of 9th. 
·15th and 45th clay P . I. in mice. rats and 
rabbits respectively. Infiltration of mono­
nuclear cells. cosinophils and orrasional 
plasma cells was obscred in ovary. 
Fallopian tube and uterus with conges­
tion and focal ha<'mo.rrhagc-s. Molton 
and Sollud ( 1976) notircd mononuclear 
and cosinophilic infiltration with oedema 
in tlw uterus of calves infected with T. 
brucei. 

l t can be emphatically said that there 
,u-c chances of transmission of trypanoso­
mcs to the e mbryo as trypanosomes 
were found in the reproductive organs. 
Vrijburg (1900) infected a ma.re by rubb­
ing urethral secretion of a surra a ffected 
stallion into vaginal mucosa. According 
lo Sergent el al. (1919) during the ,1cutC' 
stage of infrction, trypanosomes were 
transported via placenta to foetus ill 
camels. The possibility or transplancental 
transmission of surra in dogs and guinea­
pigs was established by Knncvelcd a nd 
Mansjocr (1954) by rxperimcntally infect­
ing pregnant bitches and guinea-pigs 
with T. ern11si. H owevtT, similar experi­
ments in rabbi ts and rats proved unsuc­
cessful (Gil! , 1977). Betancomt (1978) 
observed severe T. T. vi11ax. parasitemia 
in a day old calf rluring an outbreak of 
trypanosomiasis and ronsidered that the 
parasites m ust havr been transmitted 
through uterus. Hence further study on 
transplacental transmission of T. evatw 
is suggested. -• 
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Reproductive Performance of Infertile Cattle 
Induced to Lacta tion 

M.A. :\'ows llAIIRl and S.N. MAuRYA 

Deµartntt'.111 of G~·rmt'.rolugr & Obm,trics, College of Vc1erinary Sci.,nces. 
G . ll. Pant Uni\'crsity of Agricuhurr &. T echnology. Panlnagar. Uisll. Nainital 

.\BSTRACT 

Thirty fiw infertile cattle \\CH' induced 
to lac tation to evaluate the effect ofinducc:-d 
lactation on reproduction. T wcn ty on C' 
animals \\Tf(' allotted to t'xpn inwntal 
group and 1-l to the control group. 
Animals Wl'IT di ,·ided in 10 groups namely: 
G.r. I-Cystic Ovary. Gr. 2-Pcrsistant 
Corpus LuH·um, Gr.·3-Subacti,·e/ ln activc 
O varie!. and Gr. 4-Rcpeatbret'dcr . Lacta­
tion was ind11ccd in experimental animab 
by administration of dicthylstilboestrol 
(/o 7 mg/JOO kg body wt.) and progestcrom· 
(rrl 20 mg/lQ0 kg body wt. ) for 12 days 
followed b·. ~ prednisolonc @ 20 mg/ 
animul/day) ou day 13 to 15 and reser­
pine @ 3 mg/animal/day) on day 17 lo 19. 

Fourteen ou t of 21 a nimals (66.6 per 
cent) in experimen tal group conceived 
within 45 days after the last reserpine 
injection. In control ,group on ly one 
animal (7. f per cent) concPived till 
120th day of post- therapy. There was no 
physical injury in any animal due lo 
oest··ual activitit's. T he hormonal regime 
reported for induction of lactation could 
be o[ specia l impo-tancc in h a ndling the 
infertility p ,·ookms in cattle of high 
genetic value. 

High doses of ocs t•·adiol and progester­
one have been used by numerous investi­
gators to induce lactation in non-preg-

85 

nan t, non-lactating dairy cows (Erb et 
al .. 1973; Smith and Schanbach<'r, 1973; 
Gollier et al., 1975, 1977; C:hakriya t el al., 
1978). Exogenous hormones al tcr the 
indogenous hormonal balance favouring 
the growth and secretory activities in 
mammary glands. These also interac t 
with functioning of ovaries. pituitary and 
possibly o ther cndoc inc glands with 
var ia ble consequences. Field et al. , ( l 980) 
did not find any effect ofindu,cd lac ta tion 
on reproduction. Collier et al., (1975) 
using 7 <lay treatment schedule of induced 
lac tation observed that the treatmen t 
n :sulted into regression of ovaries in all 
animals with l st oestrus occ uring on an 
average of 43 days following the last 
oestrogen-progesterone injection. They 
bred 9 cows of which 5 conceived with 
no complicatio ns dming pregnan cy. 
Harness et al.. ( l 978) induced lactation 
in fiyc cyclic heifers of which four had no 
effect on ovarian cyclic activity while 
the fifth developed cystic condition. In 
his exper iment another heifer with cystic 
ovarian condition became static. 

Maurya (1980) reported conception in 
one of the twelve infrrtile cows induced 
to lactation with oestrogen-progesterone 
and prednisolonc given over a period of 
13 days. 

Materials and Methods 

Thirty five infertile cattle free from 



TABl, E I. CATTLE INDUCED INTO LACTATION 

Sr. No. of ar1imals 
:"l:o. Group Experimental C.:ontrol 

Heifer Cow Total Heier<'r Cow Total 

I. Gr. I: Cystic Ovary I I 2 Nil 2 2 
2. Gr. 2: Persistant Corpus 3 :l 5 2 2 4 

Lutcum (PCL) 
3. Gr. 3: Subaclive/ Inactiw Ii Nil ( j 4 Nil 4 

Ovaries 
4. Gr. 4: Repeat 13rccdt:r 7 II :{ 4 

- - - -
Total: 11 

pcrmancnl anatomical deformities were 
included in the prcsC'n t study. Animals 
were between 3 to 7 years of age and 
were kept in open barns at Livestock 
Research Centre (L.R.C.) of the Uni­
versity under the standard managerial 
conditions. Animals were divided into 
four groups on the basis of changes in 
their reproductive organs which were 
decided following three clinical examina­
tions held at an interval of 3 days along 
with the previous rcporduetive history. 
Animals in each group were allotted on 
at-random basis to either the experimental 
or control !,rroup (table 1) . All animals 
had been infer tile for atleast 6 months 
before being included in this study. 

Experimental animals were subjected 
to artificial induction of lactation by 
administration ofa combination ofdiethyl­
stilbocstrol (Vetosterol, May & Baker) 
and progesterone (Proluton depot, Ger­
man Remedies) @ 7 mg/ 100 kg body wt. 
and 20 mg/ 100 kg body wt., respect­
ively for 12 days, followed by prcdniso­
lone (Hostacortion 'H', Hoechst) @ 20 
mg/animal/day on day 13 to 15 and 
reserpine (R eserpine, Inverni & Della 
Beffa Sp A, Italy) @ 3 mg/ animal/day 
on day 17 to 19. Post-thearpy reproduc-

• tive status including ovarian changes 
were ascertained by weekly clinical 

10 
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21 7 7 14 

examinations. Animals were examined 
two times every day for signs of oestrus 
and were bred by artificial insemination 
if detected in oestrus. Animals with esta­
blished pregnancy were clinically exa­
mined at 15 day interYal and on day 
100 and day 120 post-therapy. 

Animals were hand milked. 
milk production would be 
separately. 

Data on 
reported 

Results and Discu$,!iions 

All experimental animals exhibited 
variable degrees of behavioural signs of 
ocsu·us between 2nd and 5th day of the 
hormonal therapy except the animals of 
cystic ovarian group in ,vhich these 
signs were intense and extended upto 
9th day post therapy. There was no phy­
sical injury in any animal due to oestral 
activities. 

Fourteen of the 21 animals induced 
lactation (66.6 per cent, 9 heifers and 
5 cows) conceived within 45 d ays after 
the last reserpine injection (Table 2). 
At day 100 post-therapy, pregnancy was 
recorded in none ou,t of 2 animals (0 per 
cent), 4 out of 5 an:mals (80.0 per cent) , 
5 out of 6 animals (83.5 per cent) and 5 
out of 8 animals (62.5 per cent) in group 
with the history of cystic ovaries, persist-

.. 
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TABLE 'l.. REPRODUCTIVE PERFORMANCE OF CATTLE 
lNDUCED TO LACTATION 

Sr. Animal Cow/heifer Post-therapy TCproductive/ovarian 
No. No. status 

at day 100 at day 120 

Gr. I: C.,•stic 011arits: 

I. 1073 Heifer N.P./subactivc N.P./sub ctivc 
2. 560 Cow N.P./subactivc N.P./cystic 

Gr. 2: Per.tista11I Cor(lus J_,,tmm (PCL): 

I. 650 Heifer Pregnant Pregnant 
2. 715 Cow Pregnant Pregnant 
3. 866 Cow N.P./Cyclic N.P./Cyclic 
4. 1326 Heifer Pregnant Pregnant 
5. 1537 Heifer Pregnant Pregnant 

Gr. 3: Sub-acti11t/inacliv, oL'ari,s: 

I. 649 Heifer N.P./no change N.P./no change 
2. E922C/ l160 Heifer Prcgnanr Pregnant 
3. E94.5 8/ Heifer Pregnant Pregnant 
4. 1324 Heifer Pregnant Pregnant .,. 1525 Heifer Pregnant Pregnant 
6. 1726 Heifer Pregnant P ri gnant 

Gr. 4: Reptal brudtr: 

I. 246 Cow N.P./no change N.P./no change 
2 . 267 Cow Pregnant Pregnant 
3. 511 Cow Pregnant Pregnant• 
4. 737 Cow N.P./no change N.P.fno change - $. 756 Cow Pregnant Pregnant•.-
6. 959 Cow N.P./no change N.P./no change 
7. 977 Cow Pregnant N.P./PCL••• 
8. 1114 Heifer Pregnant Pregnant 

N.P. = Non pregnant • aborted al 71• months of gcslation 
•• gav<' birth to female twins. ••• embryonic death. 

ant corpus luteum, subactive/in,1ctive 
ovaries and repeat breeding, respectively. 
One of the pregnant cows aborted at 7½ 
months and another had embryonic 
death during 4th month of gestation. 
One cow gave birth to female twins. 

was reoccurrcnce of follicular cyst. In 
the nonpregnant cow with the history of 
persistant corpus luteum, ovaries became 
cyclic although the animal did not 
conceive. fn cow No. 977 with history of 
repeat breeding the embryonic death was 
recorded to have occurred between day 
JOO and 120 post-therapy. In the 
remaining animals which did not conceive, 
there was no change in the ovarian acti­
vity. 

In animals with history of cystic ovarian 
condition, the follicula.!" cysts regressed 
within 15 days pos~-therapy resulting 
into small and smooth ovaries. At day 120 
post-therapy ovaries remain£d subactive 
in one animal while in the other there 
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In control animals only one animal 



(heifer, repeat breeder) conceived. In 
the remaining nonpregnant animals there 
was no change in the ovarian activity. 

Lembowicz et al. ( 1982) recorded preg­
nancy in 7 out o[ IO infrrtilc cows synchro­
nized with PG F2 analogue and induced 
to lactate with a short oestradiol and 
progesterone therapy (less than 5.5 days) 
followed by a long reserpine treatment 
(atlcast 7 days). In other groups of ani­
mals induced with long (7 clays) oestra­
diol -progesterone regime, seven of the 8 
cows developed cystic ovarian condi­
tion and none conceived. However, the 
basic causes of infertility in experimental 
cows had not been recorded by these 
workers. In the pJcscnt experiment an 

imporved fertility rate and absence of 
cystic ova!·ian condition during the post 
therapy period has been recorded in 
animals with previous history of PCL, 
°'ubactive/inactive ovaries and repeat 
breeding which can be attributed to low 
daily amow1l of oestrogen injected and 
is in agreement with findings of Lcmbo­
wicz et al. J (1982). 

The data presented hen· indicate that 
19 day regime of low doses o[ steroids 
and reserpine used for ai:tificial induction 
of lac tation has obvious advantage that 
in ~1dclition to milk production j t improves 
the fertility level in infertile animals and 
thus has special importance in handling 
the infertility problems in cows of high 
genetic value. 
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" Studies on Biometry of Testis and its Correlation to Sperm 
Producing Ability in Surti Buffalo Bulls." 

S.P. NEMA and S.B. KoDAGALJ 

Department of Gynaecology and Obstetrics, 
Gujarat Veterinary College Anand. 

ABSTRACT 

A study on biometry of testis, predicted 
testicular weigh l and their correlation 
to sperm producing ability in 32 Surti 
buffalo bulls was undertaken. The mean 
predicted testicular weight was 213.6637 
±9.2689 gms. Average weight of left 
testis was higher ( 113.86 gms) than 
the right testis (99.848 gms.). The mean 
t1·ansvcrsc scrotal circumfe1·cncc was 
36.281 ems. 

Statistical analysis revealed correla­
rions between body weigh t and testicula1· 
weight (0.983± 0,035), t:·ansversc scrotal 
cfrcumfcrcnc and testicular weight 
(0.997±0.015); and body weight and 
transverse scrotal circumference (0.986± 
0.0~ I). Testicular weight and scrotal 
circumference also revealed highly posi­
tive correlation (0.962±0.052) with the 
sperm concentration in semen. 

• • 
Information on the biometry of testis 

and their correlation to sprrm producing 
abilhy in buffalo bulls is scanty, (Yassen 
& Mahmoud 1972; Ansari et.al. 1972). 
An effort was made to study these correla­
tions in surti breed buffalo bulls. 

Materials and Methods 

A total of 32 Surti buffalo bulls were 
studied for drawing correlations of predic­
ted testicular weight and transverse 
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scrotal circumference with sperm concen­
tration in the semen. The age of these 
bulls studied ranged from 26.00 to 131.00 
months. These bulls were thoroughly 
screened for genei'al and special sexual 
health and were found healthy. To 
calculate body weight of the bulls; length 
and gfrth were measured with tape 
measure and calculation were done using 
Shacffcr's formula as cited by Sastry and 
Thomas (1976), although the formula is 
meant for cattle. Testicular biometry was 
done according to Rosenberger ( t 979) 
and calculated weigh ts were predicted 
using l·egression equation (Ansari et.al. 
1972): 

Y=-254259 + I .060435.log.X1 + 0.358399· 
log X 2 + l.180849.logX3 • 

where: 

y = predicted testicular weigh t, 
X 1 = length of the testis, 
X2 = Width of the testis, 
X3 = thickness (depth of the testis). 

Sperm concentration was estimated 
using improved Ncuber chamber haemo­
cytometcr. Eosin Y0.25 gm (water soluble) 
in 100 ml. of formal saline ( 1 ml. formalin 
+ 99 ml. of normal saline) was used for 
the purpose, (T amar 1970). 

All the statistical analysis was carried 
out according to Snedecor and Cochran 
(1971). 



Results and Discussion 

The calculated mean body wejgh t was 
388.703±69.83 Kg and these observa­
tions ranged from 256.227 to 514.510 Kgs. 
The means and range of length, width , 
depth and predicted weight of right testi­
cles were 12.219 ems, 10.00 to 16.00 
ems; 6.594 ems. 5.00 to 12.00 ems; 
4.828 ems, 4.00 to 6.00 ems and 99.848 
gms, 57.997 to 160.00 gms. Whereas the 
means and range for left testicles were 
13. 703 ems, J 0.00 to 17.00 ems; 6.078 ems. 
5.00 to 9.00 ons ; 5.141 ems, 4.00 to 
6.50 ems and l 13.816 grns 72.327 tu 
169.57 gms. 

The calculated mean testicular weight 
was 213.664±9.269 gms. The present 
findings compare well with the findings 
of Joshi et.al. (1967) and Maurya ct.al. 
( 1968). However the readings in the 
present study arc on live bulls while the 
readings compared arc from post-mortem 
study. 

Statistical analysis for correlation be­
tween body weight and total testicular 
weight revealed a highly positive correla­
tion. The coefficient of correlation was 
0.983 ±0.035. Transverse scrotal circum­
ference and testicular weight revealed 
highly significant correlation. The coeffi­
cient of correlation was 0.997±0.015. 
A highly significant positive correlation, 
0.986±0.031 was found between body 
weight and transverse scrotal circum­
ference. 

Vassen and Mahmoud ( 1972) and 
Ansari et.al. ( l 972) have drawn correla 
tions between body weight and testicular 
size in buffalo bulls. The observations in 
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the present study compare V<'ry well 
with their findings. Also in the present 
study a highly significant positive correla­
tion was observed between scrotal circum­
ference and testicular weight and body 
weight and scrotal circumference. Simi­
lar observations were made by Yassen 
and Mahmoud (1972) and Ansari et.al. 
(1972). 

Statistical analysis rc\"ealed a highly 
significant, positive correlation between 
lotal testicular weight and sperm concen­
tration. The cocfficicn t of correlation \vor k­
cd out to be 0.962± 0.052. This finding is 
in agreement with the trt>nd reported by 
Ansari rt.al. ( 1972). 

The correlation between transverse scrotal 
cir"cumferencc and sperm concentration 
was 0 .962± 0,052. Vassen and Mahmoud 
( 1972) and Ansari et.al. ( 1972) also 
found a similar trend and the present 
findings arc in close agreement with them. 

The results of the present study under t:- _ 
report indicated that tran~erse scrota l 
circumference measured tt' sperm pro-
ducing ability in the Surti buffalo bulls. 
With a normal health, transverse scrotal 
circumference (TSC) can be used as a.n 
important criteria for ~n?\~ng their 
sperm producing potent1aht1cs (SPP). 

Thanks arc due to Director, Animal 
husbandry, Gujarat state, Principal 
Gujarat Veterinary College, Anand, 
autho.::ities of various semen. banks for the 
help rendered and providing facilities ~ 
for the study. 

Thanks are also due to Dr. M.M. ../ 
Patel and Dr. S.K. Dalal for help in ~: 
analysing the data. 
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PrJven efficacy and safety make Liv.52® the ideal choice for 
The preventio11 or treatment of: 
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poisonous plants etc. 
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- ascites in dogs and 01her animals-if of hep;itic origin 
- yellow disease 
- post-operative recovery 
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TENTEX forte revives peak sexual performance in 
stud animals 

GER;::oRTE extends the stud service life of stalhons. 
bulls and other animals; maintains zoo 
animals in peak health round the year 
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Chemical Constituents of Normal and Frozen Buffalo Semen 

M.R. BHOSREKAR 

Nationa l Dairy Research Institute, Karnal 

Buffalo semen diluted in cit!"ic acid 
whey with glycerol (CAWG) (Ganguli 
et al 1973; Bhosrckar and Ganguli, I 976) 
was frozen by French Technique over 
liquid nitrogen vapour. The materials 
were as per Bhosrckar; ( 1980) . The buffalo 
semen was diluted in the ratio of I :10 
and samples of semen were taken just 
before freezing (i.e. after processing the 
semen through glyccr olisation and equi­
libration) and 24 hours after freezing and 
thawing. The extracellular fluid obtained 
after centrifugation for 30 minutes at 
10,000 RPM in refrigerated centrifuge 
was used for estimations. Calcium, in­
organic Phosphorus, magnesium were 
estimated by methods described by Hawk 
et al (1954). Sodium and Potassium was 
determined by flame photometer by using 
respective filters. Nitrogen and non protein 
nitrogen was estimated by micro kjeldhal 
method and citric acid and ascorbic 
acid was estimated by method described 
according to IDF 34 A (1967) and 
Gyorgy ( 19650) respectively. 

After freezing of semen the cxtraccllu-

lar fluid showed increase in sodium and 
potassium contents, while there were no 
differences in calcium, inorganic phos­
phorous and magnesium contents (Tablel ) . 

Graham and pace ( 1967) have shown 
slight release of potassium from cells after 
freezing and thawing. They did not record 
any change in calcium and inorganic 
phosphorous contents before and after 
freezing. Chaplin et al (1958) also had 
shown leakage of potassium from cells on 
freezing because of damage to cell waJl. 
Similar finding was on record by love­
lock (1967). 

The amount of total nit.rogcn and non 
protein nitrogen was not found to differ 
after freezing similarly there was no signi­
ficant difference in citric acid and ascorbic 
acid contents of cxtracellul~ fluid before 
and after freezing. However, there was 
decreasing trend seen as regards citric 
acid and ascorbic acid contents on freez­
ing semen. 

The author wises to thank Dr. N.C. 
Ganguli for his guidance in this work. 

TABt.E I. INORGANIC AND ORGANIC CONSTJTUENTS IN BUFFALO SEMEN BEFORE AND 
AFTER FREEZING . 

Mg per 100 ml 
Trcacmenu Pota.ssium Sodium Inorganic Calcium Magne- Toul Non-protein Cicric A11erobic 

sium Nitro~ Nim,gen Acid 

Before 73.00 246.46 24.67 99.66 7.83 973.10 66.10 635.00 0.350 9 
Freezing ± 18.50 ± 35.80 ± 1.73 ± 6.20 ± 0.29 ± 161.30 + 24.60 ± 78.40 ± 0.042 7 
After 82.30 263.46 23.24 99.66 8.04 1001.70 67.00 598.88 0 .330 8 
freezing ± 12'00 ± 45.90 ± 1.76 ± 5.20 ± 1,04 ± 143.10 + 13.90 ± 65.80 ± 0.031 0 
't' value 2.4009• 2. 1963* 1.64-85 NS O.OC'- NS 

n = 15 n = 15 n = 14 n = 14 

•: Significant al 5 pe.r cent level 
NS: Non Signi6cant. 

... 

. 
: 

_/ 

~ 
! 



.,. 

REFERENCES 

Bhosrckar, M.R. (1980). Indian Vet. J. 57, 806. 

Bhosrckar, M.R. and Ganguli N.C. (1976). J . .Rcprnd. f"r_rt. 48, 215. 

Chaplin, H. (Jr) Schmidt. P.J. and Steinfeld J.L. (1958). C lin Sci. 16 /615. 

Ganguli, N.C. Bosrckar, M. and Stephen J. (1973). J. Rcprod. fcrt. 35, 355. 

Graham E.F. and pace, M.M. (1967). Cyrobiology 4, 75. 

Gyorgy P. (1950). Vitamin methods vol I published by .icadcmic press N.Y. 

Hawk, P.B. , Oser, B. L. and Summerson V1'.H. (1954). Practical physiological chemi.~try 13th edition Mc Graw 
Hill Book Co. Inc. N.Y. 

lDF 34 A (1967). International Dairy Froeration Methods of estimation~. 

Lovelock, J .R. (1958). proc. Roy. Soc. (Biol) 147, 427 . 

93 



LJ.A.R. 4 : 1 : 94-95 

Effect of Glycerolisation Procedures on Post Thaw Motility of 
Buffalo Spermatozoa 

l\i. BHANDARI, R .A.S. CHAUIIAN and ABRAHAM MATHEW 

College of Vetcrinnry Science and Animal Hu~b:U1dq. 7'1how (M.P.) 

Glycerol plays an important role in 
the successful deep freezing of semen of 
different species of animals. 

There arc Lew xeports on the techniques 
of glycerolization vis-a-vis post thaw 
motili ty of buffalo spermatozoa. 

In the present investigation the effect 
of various ways of glycerolization on Lhe 
post thaw motility of buffalo spcl'matozoa 
has been studied . 

Materials and Methods 
Five Murrah buffalo bulls belonging to 

lndo-Swiss project Mattupatty were 

included in tlw study. The semen was 
collected in the artificial vagina and 
from each bull six collections were taken. 

The semen was diluted in Tris egg 
yolk dilutor to which glycerol was added in 
the following ways: 

(i ) The dilutor, Tris egg yolk was 
divided into two parts, A and B. The 
part A contained 6 per cent glycerol and 
pm·t B 6.8 per cent glycerol. The part B 
\vas mixed with pa:.t A in two steps in 
two equal volumes after the dilution of 
semen 111 part A, at an interval of lO 
minutes. 

TADtE I. PRE-FREEZING AND POST THAW MOTlLITY AFTER 
CLYCER OLISATfON. ,-

Sr. Method of glyecrolisation Pre-freezing 
No. ( treatment) rnolility 

(per ccnt± SE) 

I . 6% glycerol in part A of 68.91 ± 3,152 
diluter and 6.8% in part n. 

2. 12.8% glycerol in part B 66.85+ 2.045 
diluter, glycerolisation in 
single step, 

3. 12.8% glycerol in part B 6i.80:L2,436 
d iluter glyccroli&ation in 
two steps. 

4. 12,8% glycerol in part B 68.80± 2.028 
diluter, glycerolisation in 
(l)U:t step,. 

T11u1.E 2. ANALYSIS OF VARIANCE 

S.No. Source of variation 

I. Between bul~ 
2. Between collections 
3. Between treatme,nts 

•• P<0,01 

d .f. 

4 
5 

107 

94 

MS 

366.5742 .. 
489.5187 .. 

44. 1309 

1 
Post thaw 
motiliy (per 
cent± SE) 

37.40± 3,873 

32.228± 4.634 

31.998± 3.23 

36.50± 2.90 

F value 
----

8.30651!¼" 
11.092425 

..../ 
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(ii) Part A of the diluto1· was without 
glycerol whereas part B contained 12.8 
per cent glycerol. After the initial dilu­
tion of semen in part A the part B was 
added to part A in a single step. 

(iii) The part I\ and B of the dilutor 
were as in (ii) above but the part B of 
the dilutor was added to part A in two 
steps, each of cq ual volume at an interval 
of IO minutes. 

(iv) The composition of part A and B 
of the dilutor was as in (ii ) above . but 
par t B of the dilutor was added to part A 
in fom steps, each of equal volume at an 
interval of 10 minutes. 

The glyccrolated semen was equilibrat­
ed for hours and frozen in liquid nitrogen 
using medium french straws. The post 
thaw motility was observed under phast> 
contrast microscope. 

Results and Discus sion 

Table- I (-•resents the pre-freezing 
and post thaw motility of the spcrmato?:Oa 

in various trcatmen ts. It is st'cn from th.is 
table that in treatment l, maximum 
pre-freezing (68.91 ± 3.f 52 per cent) and 
post thaw motility (37.40 + 3.873) was 
observed. 

Analysis of vaJiancc (Tablc-2) revealed 
that there was no significant diff ercnces 
between treatmcn ts, though highly signi­
ficant (P< 0.01 ) difference was observed 
between bulls and between collections. 

Our results arc in agreement with the 
findings of Vasanth (1979), Flukigcr 
et al. ( 1976) and Singh Sall et al. ( 1980), 
though Bandopadbyaya (1975) and 
Pandit et al. (1977) reported slightly 
higher levels of glycerol for effective deep 
freezing of buffalo semen. Md. Shafi 
Ch. (1979) found that 5 per cent glycerol 
is suitable. 

The results of the present study do not 
support the findings of Sahani and Roy 
(1972) as they could not get satisfactory 
results by glycerolating the semen in 
various steps. 
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Blood Serum Profile in Calves and Postpartum Buffaloes 
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Reproduc1iv<- Biology Rc5earch Unit, Gujaral College of Vctcrinary Science and Animal Husbandry. 
Gujarat Agricultural University. Anand Campus. Anand. 

The study involved calves from birth to 
maturity and postpartum buffaloes. The 
expc1·iment on calves indicated the poten­
tiality of Surti buffalo calves- both sexes 
- to attain puberty and sexual maturity 
between 14 to 17 months of age, with 
sufficient body weight and growth of 
reproductive organs. In such calves 13 
biochemical ch aracteristics were studied 
from birth to maturity. The serum alkaline 
phosphatase (AKP), protein bound iodine 
(PBI), calcium and inorganic phosphorus 
showed decrease towards puberty and 
sexual maturity. Total cholesterol, ester 
cholesterol and total protein increased 
towards puberty and maturity. An in­
creasing trend around maturity was 
shown by serum copper and iron. Scrum 
ch loride tended to decrease towards 
puberal age. Magnesium in circulation 
tended to maintain at constant level. 
Significant sex difference in the serum 
levels of total protein, calcium and 
magnesium was recorded. Scrum testo­
sterone peaks were found to be important 
for the attainment of puberty. 

The need for the early feeding of 
colostrum afte.r birth for the essential 
biochemical adjustments for the survival 
and better growth was stressed. 

T he experiment on postpartum buffaloes 
was conducted to know the biochemical 
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and hormonal profile from calving to 
1st postpartum heat and utC! ine involu­
tion. Apart from the biochemical character­
teristies studied in calvt's, the serum 
oestrndiol- l 7B and progesterone were 
assayed to monitor postpartum even ts 
relevant to reproductive efficiency. The 
buffaloes under study showed 1st heat 
and uterine involution by about a month 
aflt>r calving. 

Among the biochemical characteristics 
studied the scrum AKP, PBlr-total protein, 
free cholesterol, calcium, in ganic phos­
phorus and iron were found to be asso­
cia tcd with the advenl of parturition. 
M agnesium showed an inci·ease around 
calv}ng. Towards 1st postpartum heat 
and completion of uterine involution the 
serum PBI, total and ester cholesterol, 
inorganic phosphorus, iron and copper 
tended to increase. The enzymes AKP 
and peroxidase showed tendency for low 
levels towaxds follicular development and 
1st heat. The scrum total protein remained 
constant. Scrum chloride showed low 
levels towards 1st postpartum heat. Higher 
level of magnesium in circulation might 
affect uterine involution. 

Significant parity"" difference was found 
in serum AKP, total cholesterol, inorganic 
phosphorus, magnesium, chloride and 
copper. 
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The scrum 1' ocstradiol- l 7B increased 
during the last stages of p..-egnancy and 
decrease was found a day after calving. 
The serum progesterone decreased before 
calving and further declined after calving. 
The higher level of oestradiol- I 7B 
and progesterone found during post­
partum period appears to facilitate early 
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postpartum heat and uterine involution. 
Reproductive efficiency with a calving 

interval of about 13 to 14 months is 
possible in Sw-ti buff aloes. Looking to the 
performance, the estimates on the charac­
teristics studied can be considered as 
good norms to judge the reproductive 
l'fficiency. 
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"Blood Serum Profile in Pregnant Buffalo (Surti Breed) During 
Different Stages of Pregnancy'' 
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Reproductive Biology Research Uuit, Gujarat College of Veterinary Scicnct and Animal Husbandry 
Gujarat Agricultural University, Anand Campus. Anand 

Twentyfour pregnancies, from fertile values of phosphorus in the circulation 
heat to partw-ition have been covered was higher than that of cattle and though 
for ll1is study using Sur ti (Dfced) buffaloes. calcium and phosphorus fluctuated in 
Eleven biochemfral characteristics and their absolute values, a fai.dy constan t 
two steriod hormones have been csti- ratio (P:Ca) was maintained (I :l.[5 
mated. Each characteristic was estimated to 1 :l.68 early to late 'pregnancy). 
using 672 samples and the hormones A preovulatory risl' in progesterone 
were estimated from the peripheral blood was noticed. It reached peak on Day 15 
scrum involving second pregnancy only. of breeding and then fell down to one 
while rest covered I to 3 pregnancies. third. Again it increased five days ante-
Blood sampling was done tapping thl' partum and decreased appreciably 2 hr. 
jugular vein. prior to parturition. Increment in ocst.ra-

Rcsults indicated an increase in protein, diol-17~ was noted on 3rd day and it 
protein bound iodine (PBI), alkaline decreased around Day IO, facilitating the 
phosphatase (AKP), peroxidase, cholcste- probable even ts of egg transport and 
rol, phosphorus, progesterone and ocstra- implantation. Serum oestradiol-17~ from 
diol-l 7B and decrease in calcium, iron, 25 days antcpartum increased steadily 
copper, chloride and magnesium in till partw-ition. Towards term protein 
pregnancy compared to non-pregnant in the dam's circulatioD"'\ declined, it 
cycling animals. further declined after p.u bri tion prob-

Most of the estimates showed changes ably due to its utilization in colostrum 
in the dam's circulation in the early stage syn thesis. 
(fertile heat to 50 days) and about a month A sequential estimate over stages of 
before parturition. AlkaHne phosphatase pregnancy and also for successive three 
showed a decreasing trend toward partw-i- pregnancies was done. This is to map out 
tion which is so glaring that it may be the entire profile of a characteristic from 
used to predict impending parturition. fertile heat to 2 hr. postpartum. These 
Serum protein started falling in the circu- data which are not hither to available, 
lation 15 days prior to parturition, the fix the norms fo.:- normal pregnancy 
fall in the PB[ was greater in buffaloes maintenance and partorition. This will 
towards partw-ition. also provide an index to examine devia-

As far as minerals are concerned cal~ tions in situations, wherein a normal 
cium, phosphorus, copper and iron pregnancy-maintenance is threatened or 
attracted our attention. Circulating level complications arise at the delivery of 
of iron was less in pregnancy. Copper foetus. The data will contribute a note-
maintained an elevated platue from 65 worthy addition i .. the field of buffalo 
to 95 days of gestation which is known to reproduction and will be handy for 
be involved in the development of researchers and clinicians. 
brain and nervous system. Estimated 
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"CHANDAN"-A Milk Fountain 

D.P. VELHANKAR 

Born bay Veterinary College, Parcl, llombay-400 012. 

Bombay Panjrnpolc is a leading insti­
tution engaged in maintaining the Gir 
germ plasm in the country. The Gir has 
proved to be the best milch animal under 
Bombay conditions and in Maharashtra 
as well. Very meticulous selection for 
better yielding strains coupled with 
adequate reeding and management prac­
tices has resulted in increase of average 
hcrcl production. The average milk pro­
duction per cow per day (n = l47) comes 
to 6.9 lit.res. Around 5 % cows yield 2300 
litcrs whereas many have rcachec:d a 
level of 3 700 liters in a lactation . This has 

has a red brown colour and very majestic 
in appearance . Her lactation-wise per­
formance is prcscn ted below: 

D uring the state level milk yield compe­
tition held on I .1. 1981 , Chandan recorded 
the maximum yield of 33.3 litres in 24 
hours. She ranked first and was therefore 
awayded the first cash prize of R s. 1000/­
She was also adjudged as the best Gir 
animal on All India basis and bagged the 
first cash prize of Rs. 2000/- This is 
cYeditable not only to the I nstitution but 
to the State and the Nation at large. 

r-,,/ been possible due to sticnuous efforts The efforts do not end here alone. The 
institution undertakes research wo1·ks in 
collaboration with recognised institutions. 
It also active! y participates in extension 
education ofAdivasis and marginal farmers 
in bi-ceding, and managcmcn t practices. 
The institution also distributes animals 
of various categories for improvement of 
local stock thus propagating the pure 
Gir germ plasm. The 'Bombay Panjra­
pole' has now become a nucleus centre 
for availability of pure Cir animals. 

~ for last several years . ....... 

/ 

The aim ~the present communication 
is to place c record an unique pei·form­
ance by one of th<', cows of the Bombay 
Panjrapole viz. The cow named Chandan, 
(Vide-Photograph). 

Chandan (Ear Tag No. 653/ 70, Brand 
No. 733) is a pure Cir animal born on 
3rd February 1970. Bo:n to sire 'Lalit' 
and dam 'Majethi' ( 5223 lg/305 days), 

Lacta- Date of 
tion No. Calving 

Sex of Total Milk lntercalving Remarks 
Calf Yield/Days Period-Days 

First 22. 12.1974 Female 3605/336 
Second 9.3.1976 Female 2666/253 442 
Third 28.1. 1977 Female 3680/364 325 
Fourth 19.7. 1978 Male 2892.285 527 
Fifth 5.8. 1979 Male 3455/270 382 
Sixth f' 17.8.1980 Female 3060/283 377 
Seventh 7.7.1981 Male 891/78 324 

The age at First Cal\'ing: 3 Yrs 11 rnonths. Av. l ntercalving period: 
397 .63 days. 
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ISSAR NEWS 

Rt--cunnnendatinns made at the plenary session of All lndi:1 Syr11posiu111 u11 R,·ccnt Research Trl'nds in Factors 
lnAucncing Fertility in Livestock held on 7th, 8th and 9th March, 1983 at the Collcg,, of Vcty. Science, H aryana 
Agricultural University, Hi.sar. 

The Indian Society for Lhc study of 
Animal Reproduction ( ISSAR ) in associa­
tion with the H aryana Agri. University, 
Hissa.r and the- Indian Council of Agri. 
Research, organised the All India Sympo­
sium at the Dept. of Gynaecology & 
Obstetrics, College of V cterinary Sciences, 
H.A.U. Hissar from 7th to 9th March, 
83. The symposium was attended by 123 
scientist delegates in thc- field of Animal 
Reproduction from various Agril. Uni­
versities, National Institutes, State Depart­
ment of Animal Husbandry, Milk Federa­
tions, Insurances companies, Pharmaceu­
ticals and Remount Veterinary Corps. 

The Chief Guest Dr. R .M. Acharya, 
Dy. Director General (Animal Sciences), 
I.C.A.R . New Delhi in his key note 
address emphasised the need to give 
importance mainly on the following 
research : Nutrition in relation to repro­
duction ; immunological aspects of fer ti­
lity, embryo transfer programme ; en­
hancing the ferti lity of male and female 
farm animals. 

The following topics were discussed at 
various sessions of the symposium. 

I. [mproving reproductive potential 
of farm animals. 

2. Reproductive failures and disorders-

3. Man management and fertility. 

In all, there were 106 papers on the 
above topics which were presented 10 

6 technical sessions. The abstracts of 

relevant papers haVl' been published in 
the Feb. 1983 issue of tht· Indian Journal 
of Animal Reproduction. 

fn addition to above thc1·c wen: :1 
Panel discussions on the following su bjects. 

1. Progress through year in reproduc­
tion of cattle and bLLITaloes as 
influenced by Artificia l Insemina­
tion. 

2. Problems of gynaecological and 
obstetrical importance in livestock. 

3. Problems concerning teaching and 
research in the subject of Veteri~ 
nary Gynaecology & Obstetrics. 

The symposium was a nd success. 
ISSAR. extends sincere l nks to the 
Organising Secretary, Dr. R.C. Gupta 
and his team for helping in organising this 
symposium at Hissar. 

Dr. T..N. Kha.ladkar Prizes: 

Two prizes (Rs. 251 /- each) have been 
instituted by Shri C. M . K etkar of Poona 
in memory of late Dr. T.N. Khaladkar, 
Ex. Prof. of Veterinary Science, College 
of Agri. Poona. 

The articles entitled "Cytogenetic studies 
of Murrah buffs. bulls" by A.K. Sharma, 
N.K. Vijay kumar, S.K. V erma, S.K. 
Khar, R.C. Gupt' and N.K. Khurana 
and (2) "Compatibility between serum 
progesterone profile and clinical/rectal 
palpation findings in normal cycling and 
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suboestrous buffaloes" by F.S. Chauvan, 
R.D. Sharma, and G.B. Singh, were 
adjudged as winner s of the pi·izcs by the 
special committee. The pr izes were 
dist!_·ibuted by the chief guest Dr. R.M. 
Acharya, Dy Director General [CAR. 
at the inaugural function on 7.3.83. 

lSSAR Fellowship Awards: 

The Fellowship o[ the Indjan Society 
for the study of Animal Reproduction was 
bestowed upon the following dignitaries 
for tlwir meritorious contribution in thl· 
field of Animal Reproduction. 

Brig. Brij. Chandra, Dr. S.B. Kodagali. 
Dr. R.C. Gupta and Dr. B.R. Deshpande 
received the fSSAR. Fellowship Award at 

the hands of Dr. R.M. Acharya, Dy. 
Director General ICAR. at the inaugural 
function of the symposium on 7.3.1983· 

The Indian Journal of Animal Reproduction 

It is a ma ttcr of satisfaction that ISSAR, 
has been successful in b:-ining three 
issucs- Dece. 1981, August, 1982 and 
Feb. 83 issues of the Indian Journal of 
Animal Reproduction. We express our 
thanks to the ISSAR. members, adver­
tisers, ICAR. New Delhi and well 
wishCc'rs for their help and encouragement. 

DR. B.R. DESHPANDE 

Ho11. Serretar)', JSSAR. 

Notification ..... 

Nils Lagerlof Memorial Award-1982 

The Indian Socie ty for the study of 
Animal Reproduction is pleased to invite 
research/clinical articles on the subject 
of Animal Reproduction, published by 
Indian Authors in any of the journals 
during January to December, 1982, for 
consideration of the Nils Lagerlof Memo­
rial Award for the year 1982. 

Four copies of the rep.:-ints of the arti­
cles should be sent by the author to the 
Hon. Secretary, TSSAR. C/o Dept. of 

Animal Reproduction, Bombay veteri­
nary College, Parcl, Bombay-400 012. 
The articles should reach the Hon. 
Secretary, IS SAR. la test by 31st August, 
1983. The award is proposed to be pre­
sented at the inaugural function of the 
All India symposium on Animal Repro­
duction to be held in I 984. 

Dr. B.R. D ESHPANDE 

Hon. Secretary, ISSAR. 

! JOI 



Indian Society for the Study of Animal Reproduction 

Rcporl on the All India Symposium on " R esearch Trends iu Factors InAuenr ing in Livestock' " held a1 

Haryana Agri. University Hissar on 7th, 8 th and 9th l'\farch, 1983. 

Recommendations: 

1. Research may be initiated for early 
detection of pregnancy using immuno­
as..,;ay and enzyme assay procedures. 

2. Investigations on functional and 
managemcnta l causes of impaired re­
production should be taken-up simul­
taneous to the- treatment of reproductive 
disorders. 

3. With the increased scientific inves ti­
gations involving hormonal studies, stand­
ardization of assay procedUics in different 
laborato:·ics be initiated . 

4. To have better interpretative research 
for studies in the area of endocrinology 
and to compare the research results obtain­
ed in different laboratories, a few centres 
(Labs.) may be identified which will 
serve as nucleus quality control labs. 

5. Research in the immuno reproduction· 
aspec ts for a ugmenting fertility may be 
taken-up. 

6. Endocrine conditions leading to 
embryonic losses should be explored and 
investigated. 

7. As sufficien l data on profiles are 
available the possibility of extending it 
to explore the field situations and deve­
loping clinical and therapeutic applica­
tions based on data obtained be initiated. 
Where possible feed back from the 
field has to be made a routine. 

8. ICAR may support few selected 
centres to produce required quality of 
antiscra against specific hormones. Once 
such a facility is established, these pro­
ducts should be made available to the 

other laboratories free of cost for under­
taking hormonal assay work. 

9. ICAR /Govt may be a pproached 
with a request to esta blish Institute for 
Research in Arumal Reproduction . 

10. Where: facilities exist, a ntibiotic 
sensi tivity tests bt" canit:d out before­
treating genital infections. Facilities be­
created for such sensitivity tests at all 
levels. 

11. Wherever indigenous drug pepara­
tions a.re availa ble for reprodL1ctivc dis­
orders these may be given a fair tr ial. 
Laboratory investigations on the mech a­
nism of action of new compounds/form ula­
tions should be ta ken up simultaneously. 

I 2. State level laboratories be deve­
loped to undertake detailed ndr ological 
investigations including al )romosomal 
aberrations for each breeding· oull intend­
ed to be introduced for breeding purposes. 

13. Refresher Courses be organised for 
inservice veterinarians and Stockman. 
Training programmes for Fa.rm Managers 
and Farmrrs be also organised at frequent 
invervals in all the Sta tes. 

14. R esearch on Embryo Transfer in 
various species of farm animals be intensi­
fied . 

15. The ! CAR has prepared & recom­
mended a model syllabus in the subject 
of Animal Reproduction. Major ity of 
Agri. Universities have adopted this 
model. In those Ag'i. Universities where 
the model syllabus is not followed in 
to-to, should be requested to implement 
the same. 
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16. In order to intensify the practical 
training the ratio; between staff and 
students be 1 :8 as is recommended by 
FAO. 
I 7. ISSAR gratefully acknowledges the 
financial assistance of Rs. 5000/- received 

from The ICAR New Delhi for holding 
the 3rd Symposium at Bombay and 4th 
symposium at Hissar. 

(DR. B.R. DESHPANDE) 

Hon. Secretary, ISSAR 

Cap sules in Veterinary P r a ctice 

Insti lute for Research and Dcvelop­
mcn t of Dairy Cattle, B.G.M., in asso­
ciation with M .S.R. Foundation, Bombay 
and Bombay Veterinary College, havr 
taken up a project to ascertain possibili­
ties if capsules can be introduced in 
Veterinary practice- for accuracy and 

case of administration of medicaments 
specially life saving and costly drugs like 
anthclmen tics, antibiotics, feed suppli­
ments, minerals, trace elements etc. by 
oral and intrauterine routes. Experi­
menta l work is in progress with the aids 
extended by Associated Capsules Bombay. 

OTIFICATI ON 
,..,.-.. 

The .i, lian Society for the Study of Animal R eproduction is pleased to 
I 

announce that the V th All India Symposium on ~nima) R eproduction . is to be , 
held at G.B. Pant UniverSity of Agriculture and Technology, Pantnagar on 27th, 
28th & 29th February, 1984. All correspondence regarding Symposium should be 
addressed to Dr. S.N. Maurya, 1/c. _Q_em!_!'tmen! .9[ Gynac<:ology and Obstetrics, ii 
Coll~ of Veterinary Scienc~?,B-~ Pant _University of A~ic12It~r-e- and Technology, 
Pantnagar, ainiral)--U-:-P. Pin- code-263145, who is the Organising Secretary of 
the Symposium. -- - - -

Articles to be presented at the forthcoming Symposium should be sent to the 
Organising Secretary, so as to reach him before 15th NOV. 1983. 

r 
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Obituary 

Late- CoL. DR. S.M. l s HAQ.UE 

The membcn of the ISSAR. will be 
shocked to learn the sad demise: of Col. 
Dr. S.M. Ishaque, R etired Dean and Prof. 
of Gynaecology and Obstetrics at the 
Ranchi Vety. College on 3rd April, 83 
at Patna. 

He was a founder member of ISSAR. 

During the Second World War, he 
joined Netaji Subhas Chandra Bose's 
Indian National Army and as a patriot, 
he fought for the freedom of India. He 
was a prisoner of war and was released 
aft<.>r the termination of the war. He 
joined the Patna Veterinary College and 
was posted as Prof. of Surgery. Consi­
dering his merits he was selected for 
FAO/SIDA International Course in Ani­
mal Reproduction at the Royal Veterinary 
College, Sweden where he obtained 

F.R.V.C.S. in 1955. He tow·ed the conti­
nental counLries and acquired vast know­
ledge in education and research in the 
field of Reproduction in farm animals. 
He did substantial amow1t of research 
under the Cattle Sterility Scheme of 
I.C.A.R. and it is creditable for him to 
have placed on recrod the Trichomonas 
foetus infection for the first time in cattle. 
All credit goes to him for planning a 
Vety. College at Ranchi. In virtue of his 
meritorious services in the field of repro­
duction and education and research, the 
ISSAR. bestowed on him the Fellowship 
of the Society, in the year 1980. Even 
after his retirement, he was actively 
occupied in research in Ayurvedic Medi­
cine. 

Dr. l shaque was a friend to one and 
all. His friends and admi·a--s will ever 
remember him. May his sot!~~stin peace. 

........... 
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