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POWDER 

now! for the first time .... 
Large Animal Sized 
Gelatin Capsules 

Available in: 
Transparent and Opaque Shells Pre-printed 
per customer requirements 

FOR ORAL, RECTAL Ano lnTRA-UTERlnE USE 
Ideal for dosing cattle, horses and 
zoo animals with Antibiotics, Anthelmintics, 
feed supplements and experimental medicines, 
1n. ___ _ 

PASTE LIQUID TIME RELEASE 
PELLETS 

o& 
oioo 

Machines for high speed and 
accurate filling of veterinary 
capsules can be made available. 

Advice on proven medicinal 
formulas also available. 

WRITE IN OR TELEPHONE US FOR FURTHER DETAILS : 
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HOECHST PHARMACEUTICALS LIMITED 

I 

has now become 

HOECHST 
INDIA 

LIMITED 
The new name 1s in keeping with the 

Company's plans for future expansion. 
Although the name has changed, the 
quality of its products and services 

continue to be of the same high standard 
as before. 

Hoechst AG, Germany, the Company's 
technical and financial collaborators, will 

continue to share with Hoechst India 
Limited its expertise, experience and the 

fruits of its research . 
HOECHST . . .. spells confidence and is a 

pronounced success in the field of 
Agrochemicals 

Animal Health Products 
Diagnostics 

Pharmaceuticals 

HOECHST INDIA LIMITED 
Hoechst House, Nariman Point, 

193, Backbay Reclamation, Bombay 400 021 . 
Tel: 230607 

Hoechst thinks ahead Hoechstl3 
Sobhngya-aww1 
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IMPROVES 
BUTTER FAT 
MILK YIELD 
PALATABILITY-PROFITS 

tN~k.it#l;~ :: .,i•'~---, l(~~J,t;~ ·:.,lit'>~--':<·.-$,~, .. -.-.·:-,:,,; 

ARIES BOON-O-MILK fortified with 
• 6 Non-Hormonal Galactogogues to increase Milk Yield • Vo1Jt1le 

Fatty Acids • Butyrates & Acetates to increase Butter-Fat content 
• Booster Doses of Trace Minerals, Calcium. Phosphorus 8 V11am1n D 

• Plus a FLAVOUR which makes BOON-O-MILK delic1ouslv Palatabll: 
and most welcome to your cattle 

SCIENTISTS CONFIRM · 
• At Pantnagar University • Milk yield 

increased by 18.33% 
• At Aarey Milk Colony - Milk yield 

increased by 16% 
• At Iraq, Dr S.K Sharma. College of 

Vet. Medicine, Mosul. 
. . milk appeared thicker and 

fattier ... ... . thick fat layer on top of 
cold, boiled milk ......... . " 

0 ARIES AGRO-VET INDUSTRIES PVT. LTD. POST BAG No. 1,BOMBAY-400 043 
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ALARSIN-Ayurvedic Research Produc ts 
• Saf e • Simple drugs w itho ut drawbacks of Hormones. 

in Management of 

• Re'!~!~!~s: o~~!~~!!!tJ 
Normalises Uterine & Ovarian functions & Environmental factors for conception, Inhibits 
Prostaglandin F2ttbiosynthesis by uterine tissues.This helps nidation of Zygote & prevents early 
embryonic death. Dose: Afler A.I, o, N11ural Sorv,co 101able1S doi ly for 15 days, 

•i@hi=i=J•i■•N Non-pathogenic : Pathogenic: 

ALOES COMPOUND (VET) MYRON (VET) 
Brings the animal into pronounced ovu­
latory heat : Activates & regularises Uterine 
& Ovarian functions. No drawbacks of hyper­
stimulat ion of ovaries or cystic ovaries, es is 
usual with fertility promoting agents (hormo­
nes, clomiphene). 
Oo■t : 5 - 10 11ble1s bd 1111 an1m1I 1how1 PfOnoun,ed h1t1/ 
oestrus. M1iority of the 1nim1l1 1how pronounced o vula1ory 
h11t w1th1n on, or two ouuus cycles. 

Note : Treatment to be discontinued once 
animal comes in heat. 

Acts as an ant isept ic, antibacterial, anti­
inflammatory & Uterine t onic: In Cervici­
tis, chronic Endometritis, Parametritis, Pelvic 
inflammatory diseases and Atonic reproduc­
tive tract. 
OOH : 10 taba bd tor 15 d1v1. 

i n Severe & Resistant pathogenic cases 
with purulent discharge per vagina. 

BANGSHIL (Vet) + M YRON (Vet): 
5 11bs bd of .. ch for 1 O d•v• 

Note : 81ng1hil ( Vet) is 1n11-inflamm1to,y, ■n1tb1c:t1r i1I (Susce p11blt urop1thoge n1 : E Coll. Pseudomones. Proteu.s. Kleb-
1i1ll1, Streptococci. S taphylocoect), ast11ng1nt. d1ur11ic. he aling and coolu,g. 11 R1ises general body resist•n~e end induc,11 
muscular • nd nervine relaxation. R11tores normat ph ys1ol0Qtc; al • ~tion1 of G. U . S ystem. 

FORTE GE (V et): IN ALL BREEDS OF BULLS - STALLIONS - BREEDING MALES IN zoo 
for disturbed spermat ogenesis & semen defect s. @, 

hast y coverers. sluggish sex behaviour: reduces reac tion t i me . 
SEMEN : Improves motility, density, quality and quantity of semen. ~ ~j 

Activates Neuroglandular system and stimulates M etabolism. 
D01e : 10 11b, . bd for 15 daya 1nd t hen 10 tabs. 1 d1y for one or two mont~•· 

•MtMIH1¥ii9¥MN·i:ijiS•1fiit•1MU•UW·I@• 
-Paper at: Annual Convention of Indian Society for Vet. Surgeons at Madras, 17-18 Dec. 1979. 

Use of A LOES COMPOUND (Vet ) in Infe rt ile Brood Meres. 
by Dr. M . L. Kudale, MVSc., Reader, Dept. of Surg .. Veterinary College, Bombay.; 

Col. Amarnath (Retd), Sewania Stud Farm, Bhopal, M.P. 

C-h,i41:ii1¥ii4d•M6 
in Management o f Repeaters & Infertility 

1) A pou ible Mechanitm of LEPTAOEN action by 
Inhibiting Proatag landln F1. synthe1 i1 (0,. S C. Sft•,m• . 
Ph.O .. Dapt. ol Ph•rm•cology, Trinity Coll•g~. Oublm, li•land) 

2) Cllnlcel effect ol FORTEGE (Vet) on Futlllty of 
M urrah Bulla: (Dr, P , V. N•tk, MVS~ .. o,. VB. H uA:tu', M VSc .• 
Ph .d .. 01: S $ , Ml.h•nd•le. MVS~ .• FRVAC. (O,nm, ,A) V,r•rt· 
n• ry Coll•~. BombwyJ. 

3) ALOES COMPOUND at an Ovarian activator In 

A noe1tru1 Buff1lot1 : (O,. A D. 0,111,,and, . BSc ( Vr1J. 
I C.D.P. Ahmed•lnd/ 

4 ) Effect of MYRON on Metrlt lt In Cow• & eufla• 
loea : (Or. GutmHt Singh, BVSc, t, AH. D,. Sushd R1rt1n. 
PVS • AOVS •. Am,i111, . Pun1•b. J 

5) Clinical triol with ALOES COMPOUND & MYRON 
in ca••• of Bovine Infer tility : (O, 8 N D~n91. MVSc . 
An;m•f R1p1oduct,on. l(olh1pu1. M•ha,uhlfl ) 

SUPPLY Therapeutic Index : u reference for prucrip, 
to, Prescriptions : available . , all chomista. tion,. 

Purchases : Bulk PACKS of 1000 tablet• for Govt. Research Index : Details about .. , .. ,ch papen 
Semi-Govt. ln1tlt ution1, Hospit1t1. Farm, . Suoplied publl.1h1d on Alarain p rod·ucts In M • dic11, Dental • 
f rom factory onl y . Vet er inary fi t ld1. 

Special VET-SETS : for Ve t . Coll ege• a, Institution, . for pa.sing out 1tudent1, Available on request 

,01 ~ , ,1.,, ALARSIN Marketing Pvt. Ltd . 
F c.,e.CW:e 11.Jrlte ~-------- 12. K Dubhash Marg. Fort. BOMBAY -400 023 



Preserving 
the prime of life 

During the past 25 years, controlled 
propagation of livestock by means of 
artificial insemination (Al) has 
progressed from being a subject of 
pure~y academic interest to an extremely 
rel1dble, highly effective method of 
la r!-}e•scale breeding of healthy cattle. 

In t his advance, cryogenic storage 
o r spermatozoa has helped considerably. 
l 'iis technique exploits the sub-zero 
f,eezing properties of liquid nitrogen 
to preserve prime bull semen at tem­
peratures down to -196' Centigrade. · 
for virtually indefinite periods. 

In fact. perfectly healthy calves have 
been produced from semen that has 

been frozen for ten years or more. And 
considering the fac t that as many as 
10.000 calves pe r bull can be produced 
annua lly, art ificial insemination has 
become one of the most important 
methods of meeting increasing world 
demands for livestock products, 

Philips liquid nitrogen plan ts are in 
use in arti f icial insemina tion statir,ns the 
w orlcl over; in highly industria lised 
countries as well as in remote regions. 

For further details con tact : · 
Philips India 
Product Division, Science & Industry 
Shivsagar Estate, Block 'A' Worli 
Bombay-400 018. Telephone: 391431 

PHILIPS 

. . 
JJ/rilip:s - the L'1Js!cd Indian /io11scl10l<l :i.ime for orcr fifty }1'ars • 

-......... 

-

... 



I I 
L.___N_Y_M_P_H;::=-O=M==A_N __ ,_A===I 

ABORTION I 
I 

ANOESTRus l 
- -----1 I 

LACTATION FAILURE I 
I 

I --------------------------.. ! .. .1 I Furnish me w ith detailed in fo1mation 011 

~!!~ ' ;:~:;~_;;:~:.:F:ltlG:: :: 
l HOLLAND 

I CHORULON I ( lut einising hormon e) 

\ FOLLIGON 
erum gonadotrophin 

~ : with f .s .h . activity} ,,,., .. , . ...-

.... ,, '"'"'' 
M r t d~b'~¢'~ anu,ac ure y : 

lntervct International B V., Holland. 

. . . ... .. . ................. -~ . . ... ·• ..... . .... . ........ ······ ...... . 

Co, Address ................................ ........................ . 

......................... ................................ ....... , , . ······ .. ·-
·•· ........ ·- .......... ••- •· ··•" '' ' 

Imported fl M11keted by 

ie 
l CHEFARO PHARMAC EUTICALS LT D . 
: Prag a t i Bhawa n.Jai Singh Road . 
l New Delhi -110 001 



SIL EAR TAGS 
Help answer simple 

Identification problems z,,. . -- -,~. 
~< 

SIL lc..entificat,c.. i Tag:. - J 1,cw, t.asy way to identify animals Just 
fix them on the e.irs or any convenien t body part. A concept in use 
world over. They facilita te classification, grouping, output capacities. 
enumer.?tion and a host of other uses. 
The applicat1lJnS ere extensive. Animal husbandry farms. poultry 
farms. vetern:iry instit:i lio:1s, dairies. abbatoirs. zoos. research 
institution5 .... 
Made from specially developed plastic material, SIL Identification 
Tags are totally hygenic and ensure that they do not harm animals. 
More. Environmentally resis tant. Excellent dimensional f lexibility. 
Printable. Available in a range of colours and sizes. No special skills 
are necd-::d to f ix them 

Markc,cd b\: 

~SAMARPAN 
~ IDENTIFICATION SYSTEMS 
Plot A -182/A -183, Road .z. off Road, No. 16, 
Wagle Industr ia l Estate, Thane-400 604 
Cable: PREPAC-THANE 
Phones: 595040, 505373, 594842 
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I UNIQUE I 
. iC ~ 

~ ~ ANCYLOL. 20 {c 
~ {c 
~ SHIELDS le l YOUR CATTLE, SHEEP I 
i AND GOATS le 
~ le I AGAINST I. 
~ F ASCIOLIASIS & !C 
~ HAEMONCHOSIS !C 

. i le 
! ~ 3 !; 
~ !C 
~ le 
I MONTHS I 
I RESIDUAL PROTECTION I 
~ PER INJECTION {c 
i {c 

~ I Cynamid India Ltd. I 
i NYLOC HOUSE ii · I 254-DZ, DR. A. B. ROAD I 
~ BOMBAY 400 025 ~ 
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AGRICULTURAL BY-PRODUCTS AND LIVE-STOCK FEED 

The cost of conventional cattle feeds is increasing day by day and at the same-time 
there is overall shortage of cattle feeds. The major issue is of finding out of new and 
cheaper feed resources which are traditionally not used by the cattle owners and thereby 
minimise the cost of feeding,. · Such unconventional feeds and by-products can be 
incorporated in compounded feeds for cattle, buffalo, poultry, swine etc. by compounded 
feed industry thus replacing the costly conventional feed ingredients such as cereal 
grains which can be spared for the ever increasing human population. Collection, 
processing, transportation etc. of new unconventional feeds will also provide employ­
ment to the rural and tribal people. 

XI th Workshop on I.C.A.R., sponsored All India Coordinated Research Project on Utiliza­
tion of Agricultural By-products and Industrial Waste Materials for Evolving Economic Rations 
for livestock was held at Gujarat Agricultural University, Anand Campus, Anand-
388 001, from 6 to 9 February, 1984. Seventy delegates from I.C.A.R., Head quarters 
and Institutes, Union Ministry of Agriculture, Project Centres, Agricultural Universities, 
Compounded Feed Factories and Dairy Cooperatives, participated in the deliberations 
of the works~op. There are ten Research centres viz. Anand, Bhubaneswar, Gauhati, 
Hyderabad, J abalpur, Ludhiana, Pantnagar, Ranchi, Trichur and Urulikanchan. 
The co-ordinating Rese~rch centre is at Jabalpur. 

In the key-note address delivered at the workshop by Dr. R. M. Acharya, Deputy 
Director General (Ani. Science) , I.C.A.R., New Delhi, lauded the efforts of animal 
nutritionists in unearthing newer areas of inve5tigation for the benefit of farming 
community. He mentioned about very large live-stock population in the country and 
pointed out that one of the most important impediments in the improvement of their 
productivity was nutrition. He stressed the need for creating cheaper and balanced 
rations from the agricultural by-products and waste materials for livestock not only for 
maintenance purpose, but also to support the ultimate productive functions like growth, 
reproduction and lactation. 

At the inaugural address, Dr. C. B. Shah, Vice-Chancellor, G.A.U. stressed for 
intensifying research on newer agro-industrial and forest materials for their utilization 
as livestock feed and emphasized the need for increasing Co-ordinate R esearch Projects 



on Animal Science Subjects. He further gave a brief account of work done at Animal 
Nutrition Department of Gujarat Agricultural University. The department is engaged 

in Animal Nutrition Research work since 1942. At Anand, various agro-industnal 
by-products and forest products were evaluated as animal feeds e.g. Mango seed kernel, 
Cassia tora seeds, Sal seed meal, tomato waste, seaweed, isahgul byproducts (Lali & Gola), 
Prosopis juliflora pods, habul seed chuni etc. The compounded feed industry is utilizing 
some of these materials like mango seed kernel, Cassia tora seeds, Sal seed meal, isahgul 
byproducts and hahul seed chuni. T he work carried out at these different centres will 

be useful to farmers and industry. 

"'• . At present, mango seed kernel, deoiled sal seed meal, Cassia tora seeds, guar meal etc. 
are being used by compounded feed industry. The workshop emphasized the need 
for carrying out detailed animal nutrition survey in different regions. 

Editorial Board 

• Source : Proceeding of the XI workshop on [.C.A.R., sponsored A. I.C.R.P. on utilization of Agricultural 
By-products and Industrial Waste Materials for Evolving Economic rations for live-stock. 

..,_,..... 
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The Lethal Effect of Superovulation on The Embryos 

H ENRIET, B. 

Department of Veterinary Sciences, 
Laboratory of animal anatomy and embryology, 

Catholic University of Louvain, Place de la Croix du Sud, 3. 
1348. Louvain-la-Neuve. Belgium. 

After Dowling's first essay on super­
ovulation with PMSG, Rowson and 
Lamming established that the eggs 
obtained were unviable. Experiments 
with the human species produce similar 
dissapointing results which are confirmed 
by Newcomb, Rowson., T rounson, Allen 
and Stewart. Natufally, the quality of 
the PMSG has been questioned. The 
strong individual variations in receptivity 
to the PMSG have also been blamed. 
Certainly it is no doubted that wme 
of the subjects in a state of hyposexuality 
remained refractory to the stimulation. 
However, their frequency, according to a 
statistic established over a course of 31 
years, is less than l %. T herefore it is 
difficult to attribute all of the PMSG 
failures solely to this ovarian infantilism. 

Fortunately, a different path in 
bringing tc,gether three very different 
types of hormonal studies has been 
followed. Th e first is the chemical and 
microscopic structure of the cervical 
glair during the oestral cycle. The 
second concerns ovarian cysts and the 
third deals with su.perovulation. A 
certain similarity between the super­
ovulated cow and the cow carrying 
ovarian cysts ha5 been found. 

Eight cows of the White-Blue R ace of 
middle Belgium were used, after a 
gynecological examination. Their ages 
varied from 2-4 years old. The cycles 
are induced by administration of prosta­
glandin Pg F 2o: (Dinolytic of Upjohn): 5 
ml to all subjects. On the niri th and 

~ ;;.. _ ·~llali.,,. .. 
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tenth day after consecutive estrus, an 
injection of PMSG was given (3000; 
4000 or 5000 I U of F olligon from Inter­
vet, or of Anteron from Schering). On 
the eleventh and twelfth day, another 
injection of prostaglandin Pg F 2oc was 
given. Artificial insemination was 
realised either the thirteenth, fourteenth 
or fifteenth day of consecutive heat. The 
embryol. were collected on the seventh 
and eighth day following artificial 
insemination. Blood was collected each 
day after the PMSG injection until the 
day of the collection. The hormonal 
dosage was made by the radioimmunolo­
gical method. (R.I.A.) 

R esults 

The eight cows gave a good follicular 
response to the PMSG. This assertion 
is brought forth by the 17 ~ oestradiol 
and progesterone curves and by the 
rectal examination of the ovaries. The 
day of the collection, the ovaries attained 
the size of a potato, carrying several 
corpora lutea and some unbursted folli­
clel.. So, the quality of the PMSG is 
not at all suspect. These observations 
on the ovaries and the dosage agree with 
the characteristics of the glair. The 
microscopic examination of the glairs 
constan tly shows a proe<;tral type, al. 
evidence the adjoining photographs. 

No cow showed the typical signs of 
heat, shch as overlapping by the con­
geners or repeated rhythmic movements 
of the base of the tail. At no moment, 
was a true phase of heat observed. We 
could qualify this period of pseudo-heat 
in the sense that it demonstrates thac 
there is strong folliculin secretion and 
that there occurs at· the same time, a 
period of luteal loss. There is thus simi­
larity between the cystic ovary and the 
superovulated ovary. The only difference 
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resides in the behavior: individuals with 
cystic ovaries show a nymphomaniac 
behavior, while our experimen ta! live­
stock ·rarely exteriorized their heats. 
This behaviour may appear to be curious 
because the hyperstimulation multiplies 
the rate of 17 ~ oestradiol by 20 or more, 
at the moment of heat. 

When considering the tops of curves, 
variations in the responses of each cow 
can be established. However, the hor­
monal levels are, in each case, very 
high, go far beyond the physiological 
levels, and can be qualified as abnormal. 
Better yet, if the injected doses are 
account for, the aspect of the curves 
cannot be connected to the administered 
dose. The unsimilar curves are the 
expression of disordered responses which 
can be paired with the unpredictable 
recovery rate. 

... 
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All of these facts make one believe 
that all of the follicles are stimulated. 
In effect, when the PMSG is administered 
Wlder the skin, it is reabsorbed by the 
blood and distributed to all of the cells. 
The follicles, at least those that will be 
ovulating, respond. Those that do not 
ovulate are chronologically and histolo­
gically too far from the maturation date. 
Undoubtedly, they will involute the next 
time so that superovulation is not followed 
by nymphomania. Those that ovulated 
had attained an advanced stage, but this 
does not suggest that they are all at the 
same stage, especially in a uniparous 
species. I t seems that they divide by 
level of maturity in a manner such that 
the more advanced will be the first to 
ovulate while the less advanced will 
ovulate last. Thus, the impossibility of 
finding one precise day for oestrus can be 
explained by the fact that some unbursted 
follicles can still be found 7 days after 
artificial insemination. 

In our experiment, the collections were 
poor and the quality of the eggs was 
weak. This agrees entirely with the 
observations of Schilling who finds that 

"only small n umbers of ova are produced 
in the majority of cases, that many 
embryos are not suitable for transfer and 
that 75% of the variability in the ovarian 
response remains W1explained". How­
ever, the goal of superovulation is to 
produce viable and numerous embryos. 

T hrough observation of the graphs, it 
can be said that this iu found in the 
presence of absolutely abnormal doses 
of hormones. T hese abnormally high 
holdings can be paralleled with the 
chemical studies that were made on 
tubular fluid during the course of a 
normal cycle. This fluid is the first way 
to su1'vey the' egg. I t follows fluctuations 
and expresses them by variations in 
composition, which cause a repercussion 
on the quality of the egg. 

If superovulation is no more than a 
multiplication of ovulation, only corpora 
lutea and healthy embryos in a propor­
tional number must be found at the time 
of harvest. 

Hypotheses on the superovulation-mechanism. 

First, the PMSG stimulates the folli­
cular growth which is accompanied by 
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a follicu.lin discharge. The folliculin 
stimulates the LH secretion. LH stimu­
lates the progesterone secretion and 
provokes the ovulation: corpora lutea 
form. The progesterone of the corpora 
lutea inhibits the LH secretion. T he LH 
inhibition again allows the action of the 
PMSG and the cycle starts over again. 

This succession of cycles goes on until 
the PMSG exhaustion and/or when the 
number of corpora lutea is 
sufficient to block the ovulation of the 
latest follicles. Neverthelees, it is to be 
added that PMSG possesses i tself a LH 
activity; there will therefore be an 
interference between the LH effect of the 
PMSG and the anti LH effect of pro­
gesterone. 

How can the enrollment of this an ta­
gonism be imagined? When the PMSG 
stimulates the growing of the first follicles, 
it induces a luteinizing secretion too. 
The progesterone rate still being too 
weak, the follicular increase ends at 
ovulation, under the combined effect of 
LH of PMSG and of LH of hypophysial 
response at the first oestrogen pick. Then, 
the first corpora lutea are formed; the 
progesteronaernia increases and inhibits 
the LH secretion; the PMSG, still present, 
and the LH diminution accelerate to­
gether a growth of a second series of 
follicles, the ones that could n ot ovulate 
follow the first ones. The progestero­
naemia still being too weak to block the 
follicles, these are going to ovulate, form 
new corpora lutea and have the proges­
teronaemia increased in this way. As 
the follicles are going to burst, the 
progesteronaemia increased in proportion 
with the number <»corpora lutea, but on 
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top of that it will be stimulated by the 
LH effect of the PMSG. 

At the same time, the PMSG ni.ns low 
and the number of follicles destined to 
ovulate reduces. These follicles burst by 
themselves since they continue to secrete 
folliculin which stimulates a LH discharge. 
When the last of the follicles are bursted 
the progesteronaemia is such that it 
blocki. the ovulation of all others, putting 
them in a similar state to the cystic 
follicles of nymphomaniac cowis. H ere 
again, we rejoin our hypothesi~ from the 
start. 

Conclusion 

.A. T he PMSG quality is not impli­
cated anymore. 

B. Our hypothesis verifies i tself since: 
we have observed similaritiel, between 
the superovulated cow and the cow ""ith 
an ovarian cyst; the cervical glair of one 
and the other shows a permanent pro­
oestral state. These states, however, 
differ from one another as proven by 
their hormonal rate. The c~llection 
deficiencies and the bad quality of the 
embryos can be attributed to the consecu­
tive hormonal rate in superovulation 
which is very high. The rates of both 
hormones responds to toxical and 
teratological doses. This indicates that 
superovulation is not a simple multiplica­
tion of normal ovulation. lf the fint 
stimulated oo.c.ytes -0vulate normally, the 
last ones are blocked or disturbed by the 
corpora lutea of the first. The embryos 
or oocytes of the first are normal, but 
their quality is compromised in the 
tromp by the oestrogens of the last 
follicles which did not burst. 

J 
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A Heart-Lung-Kidney Like System For the Maturation, Fecund­
ation of Oocytes and Culture of Embryos 

HENRIET, L. H uLHOVEN, D., SEYNAVE, V. and MAISON, J .H. 

Department of Veterinary Sciences, 
Laboratory of animal anatomy and embryology, 

Catholic U niversity of Louvain, Place de la Croix du 
Sud, 3. 1348. Louvain-la-Neuve. Belgium. 

In vitro fertilization has been studied 
for a long time but it doesn't succeed in 
all species. In fact, it only succeeds in 
sheep, rat, mouse, hamster and human 
species. In 1982 however, Brackett 
announced the birth of a calf resulting 
of an in vitro fertilization. In 1983, the 
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second birth was announced in USSR . 
T hose results are too weak to be con­
sidered as a successful technique of 
reproduction. We expose here under the 
results of some limited experiments. 

The engine here presented is built in 
harmony with the natural conditions of 

Culture bottle containin~ blood 
Rollerpump (heart) 
Bubbling air (lung) 
Dialyzing apparatus (Kidney) 
Periton~al pouches 
Link fo r bloodaample s 
Airfil ter 
Warming bath at 38.5° 
Access'chimney to the 
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I 

I 
I 
I 
I 
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c. 
pouch 
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survey and maturation of the oocytes. 
F.irst, the embryotron furnishes nutri­
ments, hormones and oxygen to the 
oocytes. In a second time, it removes the 
waste products of metabolism. The 
scheme shows that it is composed of 4 
parts: a blood circuit, a dialyzing cham­
ber, an air injection system and a con­
tainer for the cultured cells. A pump 
furnishing a pulsion movement like the 
heart does, moves the blood in the circuit. 
The blood is defibrinated by churning, 
oxygenated by bubbling air and depurated 
by the dialyzing apparatus. T he entire 
system is thermostatized in a warming 
bath at 38·5"C corresponding to cow's 
body temperature. 

The bovine oocytes are taken by 
puncture of ovarian follicles from ovaries 
recovered at the slaughterhouse. In the 
course of the latest year, an average of 
thirty oocytes were cultivated each week 
in a peritoneal pouch containing 2 cc of 
a chemical defined medium Ham-F-10 
selected for his appoint of nutriment. 
This pouch is fixed to a glass tube and 
plunged in the blood of the culture phial. 
The glass tube arises above the blood 
level, so that it can be used as an access 
chimney for inserting the sperm and for 
addition of culture medium or other 
substances. 

For rat embryos, ~ne situate precisely 
by vaginal smears in what stadium of 
cycle rat is. In pro-oestrus stadium, 
female and male rats are put in presence 
during night. The presence of sperma­
tozoa in smears next morning is a mean 
to control whether there was pairing or 
not. Female rats are sacrified on the 
third day. The first uterine horn, filled 
up with the Ham-F-10 substance is put 
in culture just as it is, with the embryos 
it contains. The second one is washed 
with a physiological saline solution and 
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the collected embryos (at the morula 
stadium) are set down in peritoneal 
pouches of bovines which contain the 
Ham-F-10 solution. So they are culti­
vated in the same conditions as bovine 
oocytes. 

Blood and dialyzing solution are 
controlled in each experiment: pH, 
osmotic pressure and hematocrit are 
measured. Antibiotics and antifungics 
are added every day to the blood and 
dialyzing solution . Every day, one tries 
to reproduce the hormonal climate sur­
rounding the bovine oocytes' maturation, 
and that is attempted by addition of 
steroid hormones to the blood and the 
dialyzing solution. The first day of cul­
cure is considered as the £econd day of 
cycle and qirrespondr. to an oestrogen 
ration of 12 Pgr/ml and a progesterone 
ratio of- 2 Ngr/ml. The third day of 
culture corresponds to theoretical ovula­
tion and 2 inseminations are realised with 
fresh sperm. The spermatozoa are washed 
by 2 successive centrifugations at 1500 
rpm during 10 minutes. The sperm is 
then capacitated in a capacitating phial 
at 38·5°C during 2 hours. Afterwards, 
one or two drops of this sperm are 
injected through the access chimney m 
the peritoneal puch. 

The survey of bovine oocytes is 
controlled by a viability test based on a 
fluorometric method using £1.uorescein 
diacetate. The survey of rat embryos is 
controlled by comparing their :.tadium 
before and after culture. 

The recovery rate of the bovine oocytes 
reaches the average level of 71 % and the 
maximum raises 94%. The viability rate 
oscillates between 36 and 85%. The 

--maturation figures represent 38% of the 
recovered female gametes and the 
fertilization figures 7%. For rat embryos, 
an average of 67% are found at the end 
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M easurem en ts at the beginning o f the culture 

Nr of oocytes in culture Viabili ty pH osmotic pres- hema 
wirh co- (nr of flu- sure(mosm/1) tocri t 

denuded rona radi- total orescent blood dialysis blood !dialysis (%) 
ata oocytes) 

20 3 23 4/5 7.84 7.30 327 325 18• 
II 3 14 4/5 7.77 7.49 323 336 12* 
40 7 47 7/9 7.82 7.40 333 332 35 
22 7 29 4/6 7.82 7.39 322 329 32 
27 5 32 5/6 7.85 7.39 321 336 29 
14 2 16 3/4 7.83 7.34 321 322 29 
26 8 34 4/8 7.94 7.32 322 324 35 
20 4 24 4/5 7.92 7.4 1 332 324 35 
45 5 48 6/9 7.94 7.48 333 326 38 
9 9 18 4/5 7.94 7.48 338 326 34 

25 2 27 4/8 7.78 7.39 328 331 29 
19 5 24 - 7.77 7.40 327 322 28 
3 1 8 39 2/8 7.88 7.47 333 325 35 
53 2 55 5/7 7.92 7.35 337 328 35 
46 7 53 4/5 - - - - -
39 6 45 8/ 10 7.97 7.38 338 327 34 
25 3 28 4/6 7.94 7A3 328 329 36 
36 2 38 13/27 7.93 7.43 336 336 36 
50 5 55 7/7 7.89 7.3 1 336 335 38 
50 0 50 4/ 7 7.79 7.30 338 335 38 
53 2 55 - 7.78 7.33 333 323 34 
35 4 39 5/ 7 7.76 7.35 333 335 32 

Meas ures at the end of the culture 

Nr of pH osmotic pressure 

experi- blood dialysis blood dialysis hematocri t 
ment 

---
I 7.51 7.32 324 324 17 
2 7.49 7.31 33.3 329 9 
3 7.46 7.36 .321 330 35 
4 7.43 7.30 322 330 27 
5 7.58 7.22 330 336 29 
6 7.41 7.22 321 321 28 
7 7.50 7.25 321 322 28 
8 7.42 7.27 334 321 r · :> , 
9 - - - - - , . 

JO 7.55 7.30 333 326 34 
II 7.44 - 1:2'1 3i3 320 28. 
12 7.46 7.24, 321 321 25 .. 
13 7.41 7.34 33~ -328. 40 · a 
14 7.40 7.'l.J 334 328 40 

' I 

15 - - - - - - -.. 16 7.53 7,37 334 , 326 33 
17 7.50 7.31 326 . 329 36 
18 7.48 7.28 330 332 36 
19 7.45 7.30 335 333 38 
20 7.46 ·7.25 332 333 38 
21 7.41 7.27 333 323 33 
22 7.5 1 7.28 329 331 32 -

9 



Nr of rcfound oocytes I viability 

I 
ma~ra- , fecundation 

I 
oocytcs' 

total with corona uon figures recovery% 
radiata figures 

22 3 14/21 7 2 94.6 
8 2 5/7 3 I 56.8 

35 7 12/32 11 2 73.5 
16 5 7/15 5 I 52.4 
21 5 7/19 8 I 65.1 
11 2 6/10 3 I 68.2 
27 8 18/25 11 2 75.6 
12 3 9/12 4' 2 50 
42 5 18/39 19 I 84 

9 6 6/7 3 I 50 
17 2 5/8 8 I 63 
10 3 6/8 5 0 41.7 
20 5 14/20 9 2 51.2 
42 2 19/36 18 3 76.4 
44 6 35/44 20 3 83 
40 4 27/39 18 5 89 
26 3 13/26 II I 93 
32 l 10/17 11 2 84.2 
46 4 29/46 18 3 83/6 
35 0 18/31 13 0 70 
44 I 25/39 15 2 80 
31 2 19/31 12 2 79.5 

71% Viability % I % of matura- 1 % of fe-
at the end tion figures cundation 

figures 
65.8 31.8 9 
71 37.5 12.5 
37.2 31.4 5.6 
46.2 31.25 6.25 
36.4 38 4.7 
60 27.25 9 
72 40.75 7.4 
75 33.33 16.5 
45 45.25 2.3 
85.2 33.33 11.1 
62.5 47 5.9 
75 50 0 
70 45 10 
52.8 42.9 6. 14 
79.5 45.5 6.8 
69.2 45 12.5 
50 42.3 3.8 
58.8 34.4 6.25 
63 39.1 6.5 
58 37.1 0 
64 34 4.5 
61.3 38 6.5 

- - ----
RAT EKBRYOI 61.7 38.6 7 

numoer ol cm- J.Jcvclopmcnt Number of ucvc1opment 
bryos after wa- stadium embryos at stadium at the 

ahing the uterus before culture the end end of culture 
.. 

of culture 

5 morulas 3 blastocysts 
7 morulas 3 blastocysts 
2 morulas 2 blastocyst.1 

10 
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of the culture and that all those 67% 
h~ve continued their development in 
vitro. Concerning rat embryos cultivated 
in isolated uterus, they are all implanted. 

Several conclusions can be drawed. 
The fertilization in vitro failed. The 7% 
of fertilization figures can't be considered 
as a success. They are strictly limited to 
the earliest stages of penetration. Until 
today we can't affirm that this system 
could possibly take the place of an in vivo 
fertilization. 

The system u5ed for culture seems to 
be good. Several years were necessary 
to work out the apparatus but also to 
put the final touch to the movements 
of experimentalists, to the aseptic cares 
applied to the gathering of oocytes, to 
the built-up of a peritoneal pouch and 
the assembling of apparatus. The choking 
of tubes by clots, for example, thwarted 
the tests during several weeks. Those 
failures vanished after the moment two 
ascertainments were made: first the 
presence of E. Coli resisting to the 
combination of penicilline-streptomycine, 
but sensible at chloramphenicol, and 
secondly, the lashing of blood which 
eliminates coagulating substances and 
makes it possible to dispense with Na­
citrate or other anti-coagulating substan­
ces. The parameters that were measured 
in the course of experience, pH, osmotic 
pressure and hematocrit, allow to veri­
ficate the maintain of the initial conditions 
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during each experiment. The measures 
show a noteworthy invariability from day 
to day in such a way that the daily samples 
during the first tests were spread and 
finally restricted at one sample at the 
l]eginning and one at the end of culture. 

The first tests only la~ted 4 days. 
Actually, however, the length of the 
experiences reaches 10 days. 

Conclusion 

Our principal objectif which was the 
in vitro fertilization has not been attemp­
ted and we attribute this failure to a lack 
of precision in hormonal balance. On 
the other hand, maturation of bovine 
oocytes was easily realised. What's more, 
embryos survived during several days. 
The quality of life is that good thaL 
embryos cultivated in an isolated uterus 
took root in it although che blood u.,ed 
in the circuit" proceeds from bovines and 
constitutes an heterologous environment 
containing substances that thwart trans­
plantations of organs between different 
species. 

So the system could rnit as a means 
of conservation for embryos on short 
term, if only to make agree hormonal 
states between donor and receiver. 
Finally, after been utilised since three 
years, the artificial heart-lung-kidney like 
system has proved that ii may be con­
sidered as a means for culture of all cells. 
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Complement Ajoute Au Texte De La Conference:Resultats De 
Recherches Achevees Entre L' envoi D es Textes Pour Publication 

Et Le Jour De L'expose Oral (y compris les commentaires) 

Why? 

Well, one col'.ld answer that we were 
unable to reproduce the exact Fallopian 
medium: this one varies at each moment, 
and it is a fonny thi ng to find and to 
reproduce a medium who is so inconstant 
wi thin the p(;riod of a full ocstral cycle. 
I t is the first cause of failure . Second 
cause of failure : the oocytes inserted in 
the pouch are all comers, picked up a t 
the slaughterhouse, a t an indefinite stage. 
A third cauBe is the quality of the cultured 
cells, and, here, it may be said that an 
accurate test should be wellcome. 
Indeed, the quality of life, the survival 
capacity of our oocytes was not deter­
mined, evaluated, no more this of the 
embryos. 

Well, the superovulation induced by 
PMSG is well known for the erratic and 
unforeseeable harvests. An explanation 
was searched in the hormones levels, in 
the bovine. I t was observed that the 17[, 
Oestradiol and the progesterone levels 
surpasse the normality and tend to the 
teratological amounts area, the area of 
the pharmacologists in their determina­
tion of toxicity. Those levels create an 
abnormal hormonal climate, about which 
the knowledge is still poor. Think to the 
morning after pill? What happens with 
the egg? What happens, the ever.ing 
after? Well, i t could be showed that 
PMSG doesn't ir..duce a true oestrus. 
T he cow stays in a permanent pro-oestral 
phase, reminding nymphomania. In 
fact, I repeat that arr accurate, rapid 
and harmless test should be appreciated. 
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T hat was established for the sperm, his 
fertilizing power can be predicted with 
exactness. But those tests, of which the 
most are derived from the metabolism, 
are applied to a mass, to a large number, 
what should be a non-sense for the egg. 
Moreover, the compounds and his organels 
change unceasingly, since the ovogony 
first cleavage until before and after 
fertilization. 

A particular case is th is one of the 
nucleic acids. Baltus and Brachet showed 
that the Batracian egg accumulates about 
5000 thousands more nucleic acids as 
those wanted for the diploidic amounts. 
This uncredible reserve is accumulated 
in view of the nuclei building in the 
morula, because this morula is unable 
to synthetise so much DNA. So, one 
oocyte, egg or young embryo, short of 
such re£erves, has poor survey chances. 
It is possible to evaluate those amounts 
of DNA. Well, i t was made by mean of 
UV rnicrospectrophotometry using a 
Zeiss microscope, Zeiss applying the first 
results of Ca:ip ersson after those of Lison . 
I have not time enough to explain all 
the steps of thii; research. In short, the 
oocyte was cut in twenty slices, each 
one was scanned, giving 120 maps of 
normality. After that, all the di5turbances 
were discarded. The DNA and RNA 
could so be located an.d evaluated. 

That is applicable to all su bstances 
interfering with the microscopic light. 

I t remains, and that is not a light 
venture to mea~ure the liviP.g eg6, before 
transfer or fertilization a1:.d to compare 
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the results with those -maps of normality. 
But, the maps restitute the picture of a 
plan e, of a section through the egg, a 
killed egg, what is unadmissible, what is 
forbotten strictly, before transfer. 

Well, i t is possible to handle the egg 
under the UV microscope and to pick 
up him, undamaged out the culture, 
with the roasting, rotating kitchen-J ack. 
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We did not find the just word for the 
"T ourne-broche". T he rotation of the 
egg allows the scanning of several planes, 
giving several maps. Each map must be 
cleaned out of all the other interfering 
substances and by successive substractions, 
the localization and the measurement 
arise from itself and can be compared 
to the maps of normality. 
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Oestrogen s, Progesterone, LH and Corticost eroids in Goats. 
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ABSTRACT 

Goats were made vit. B12 deficient by 
feeding them cobalt deficient rhodes 
grass hay for 23 weeks in order to study 
the effects of the deficiency on plasma 
sex hormones profiles. Maximal reduc­
tion in plasma vi t.B12 occurred after 8 
weeks in parallel with reduction in bo~y 
weight, Hb and onset of macrocync 
normochromic anaemia. Peak plasma 
progesterone and oestrogens remained 
comparable to controls for the first cycle, 
but progesterone rose in the second cycle, 
before declining sharply. Oestrous LH 
surge showed an increase tu peak values 
during the third oestrous cycle before 
d eclining. Plasma corticosteroids Wa!. 
elevated during the 23 week!. of study. 
At the end of 23 weeks pituitary LH was 
less than one third of control values. 
We conclude that cobalt deficiency 
causes malnutrition stress which, in tum, 
leads to elevated LH, Oestrogens, Proges­
terone and Corticosteroids. The initial 
elevation of plasma LH causes down­
regulation cf ovarian LH receptors 
eventually leading to the atrophy of the 
gland. 

* * * 
Ruminants are capable of deriving 

their "total" vitamin B12 from the 
endogenous synthesis of the vitamin by 
the ruminal microorganisms (Marston, 
1952 ; Underwood, 1977). T hey, however, 
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require regular and adequate rum.inal 
cobalt con centrations in order to effect 
this synthesis (Smith and Marston, 1970; 
Gombe and Verjee, 1976). A deficiency 
of either cobalt and/or vitamin B12 
impairs the conversion of propionate to 
succinate in carbohydrate metabolism 
(Cannata et al., 1965; M arston et al., 
1972); a form of energy metabolism 
inefficiency develops. Vitamin B12 defi­
ciency is reported to impair reproductive 
functions leading to cessation of cyclic 
activity (Marston, 1952; Underwood, 
1977). During cobalt/vi t.B12 deficiency 
there are various forms of gonadal 
dysfunctions which are possibly accom­
panied by impaired secretion of sex 
hormones. Reduced feed intake has also 
been associated with increase or decrease 
in the secretion of 5ex hormones and 
gonadal dysfunctions which are p~:>Ssibly 
accompanied by impaired secret10n of 
sex hormones. Reduced feed intake has 
also been associated with increase or 
decrease in the secretion of sex hormones 
and gonadotropins (Setchell et al., 1965; 
Donaldson et al., 1970; Hill et al., 1970; 
Gombe and H ansel, 1973; Beal et al., 
1978; Imakawa et al., 1983) . 

Research on the role of the pituitary 
gland in malnutrition has pr~uced 
inconsistent results. Atrophy as indicated 
by both degran ula tion and decrease in 
cell size has been reported in humans, 
dogs, pigs, cattle, sheep and goats 
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(Lamming, 1966; Jubb and Kennedy, 
1970; Heard and Sterwart, 1971; Pim­
stone, 1976). Contrary results have been 
reported in guinea pigs (Heard and 
Sterwart, 1971) rats (Srebnik and Nelson, 
1962; Srebnik, 1970); that compensatory 
increase in size occurs as response to 
malnutri tion . Allin all, the above changes 
are attributed to altered gonadotropin 
output by the pituitary gland (Gupta 
and Anand, 1973). The aim of the 
presen t study was to correlate the influ­
ence of cobalt and vitamin B12 deficiency 
with the dysfunction of the reproductive 
organs, and to show the relationships 
between reduced feed utilization a.nd 
the plasma profiles of sex hormone~ 
corticosteroids and gonadotropins. 

Materials and Methods 

Animals: Ten female East African Short 
horned goats, 14 to 18 months old, with 
a weight of 16 to 28 kg were divided 
randomly into two groups: control 
(group A) and experimental (group B). 
Before the experiment all goats were 
observed through four oestrus cyclel> in 
order to ensure that they were cycling 
normally. All were trained to handling 
and bleeding for 2·5 months to minimise 
subsequent inexperiment variability 
which could be attributed to stress of 
handling. 

Feeding: T he experiment lasted 23 weeks. 
During this period all animals were fed 
the cobalt deficient diet (less than 0.01 
mg per kg/dry matter) containing mainly 
rhodes grass (Chloris gayana) hay. This 
diet provided 885g total digestible 
nutrients and 54g digestible protein per 
goat per day. To prevent cobaltdeficiency 
in control animals (5 goats), this group 
r eceived lg ' cobalt oxide bullets every 
three weeks. 

Sampling: All animals were weighed 
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weekly. Oestrous activity was observed 
daily and teaser bucks were used to aid 
oestrus detection. Blood samples were 
collected at 9.00 a.m. every 2 days during 
the first month and thereafter at 3-day 
intervab except during oestrus when 
bleeding was at 3 hourly intervals. About 
6 ml blood was collected from the external 
jugular vein by veniptu1cture in to univer­
sal bottles containing EDTA (2mg) . 
The blood samples were chilled in an 
ice bath until they were centrifuged at 
2500g for IO min. Plasma was aspirated 
under sterile conditions and stored a t 
- 20"C for future hormonal analysis. 
At the end of 23 weeks all the goats were 
killed. Their pituitary glands were 
weighed and kept at -20°C for LH 
determination later on. 

Ana(ytical Procedures: R ed blood cells, 
packed cell volume, and haemoglobin 
were determined by the "coul ter" coun ter 
haemoglobinometer. Vitamin B12 was 
measured by the radioisotopic competitive 
inhibition kit marketed by New England 
Nuclear (Massachusetts, USA. Batch 
NEN 06,5). All samples were determined 
in triplicates. The performance characte­
ristic of the kit were 96% recovery, 4% 
intra-assay variation, and 7.3% inter­
assay variation. 

Hormone Determination: 

The concentrations of progesterone, 
corticosteroids, total unconj ugated oestro­
gens and LH were evaluated by specific 
radioimmunoassays as described by 
Mgongo et al., (1983). T ritiated steroids 
(6, 73 H oestradiol 58 Ci/mmol Batch 43 
TRK 125 and 6, 7,S H progesterone 49 
Ci/mmol Ba tch 14 TRK 341) were 
obtained from New England Nuclear; 
unlabelled steroid from Steraloids Inc., 
(oestradiol SH52H5 and progesterone 
SH25H 2) from Guy E. Abrahams, Cali-
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TABLE 1: Characterization of normal and cobalt deficient goats. Changes in RBC, HB, PCV, Body weight, Vit B11 and Pituitary 
gland values in normal (A:n= 5) and cobalt deficient goats (B:n= 5) 

Duration of 
Experiment RBC Hb PCV 
in weeks A B A B A B 

11.49 12.38 8.58 8.50 26.40 30.80 
± 0,66 ± 0,09 ± 0.52 ± 0.41 ± 2.20 ± 1.72 

8 11.25 I J.65 8.56 7.72 26.40 29.80 
± 0.77 ± 0.45 ± 0.37 ± 0.56 ± 2.38 ±0.97 

15 11.09a 8.71 8.56a 6.55 24.88 19.IOa 

± 0.63 ± 0.17 ± 0.46 ± 0,46 ± 2,79 ± 2.05 

23 11.72a 8.12 8.94a 6.00 25.80 23.38 
± 0,52 ± 0,10 ± o.68 ± 0,48 ± 2,56 ± 1.57 

NB A. All values given as means (±scm). A = Control group (5 goats) 

B. Cobalt deficient goats (5 animal) . Superscript "a" signifies P( 0.05 
Pituitary gland values arc thos at 23 weeks. 
Measurements in RBC ( 1011/litre) ; H b (g/dl) and PCV (litres/litre) 

" 

Body weight Vit. B11 

(kg) (pg/ml) Pituitary gland•• 
A B A B 

18.80 20.06 'l62 675 Weight (mg) 
± 0.78 ± 1.38 ± 35 ± 94 295.50a 402.00 

±25.05 ±54.71 

18.20 18.60 422a 184 
± 0.58 ± 1.44 ± 68 ± 39 LR co11cenlratio11 (ug/g ) 

19.102 14.40 574 155 5.77a 144 
± 0,84 ± 0.51 ± 49 ± 14 ± 1.44 ±0.26 

LH concentration (ugfg ) 

19.40a 13.60 480a 128 101.ISa 46.71 
± 1.25 ± 0,51 ± 90 ± 10 ± 11.40 ± 4,22 
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fomia, USA. In the assay~ for oestrogens 
the an tisera showed cross reaction with 
oestradiol 17« (40%) oestrone (35%) 
and oestrial (8%), so all values were, 
therefore, given as total unconjugated 
oestrogens per ml. plasma. T he pituitary 
gland were homogenized in distilled 
water and LH extracted by the method 
of Gombe and H ansel {1973). Pituitary 
LH was determined as for pla::.ma LH. 

Statistical Ana(ysis: All the data were 
analysed by one way analysis of variance 
of a completely randomized design. T he 
t-test and the least significant difference 
tests were performed on. all set:. of values 
showing significance on analysis of variance 
according to Snedecor and Cochran 
(1975) . 

Results and Discussion 

The results for red blood celli:, haemo­
globin, packed cell volume, body weight 
and vitamin B12 values are recorded in 
table I. All the· parameters did not 
change durmg the first two months. 
T hereafter, goats on a cobalt deficien t 

diet showed significant decreases in body 
weight. The individual loss in weigh t 
varied greatly between the deficient 
goats and was correlated to the rate of 
decrease in RBC and vit.B12 concentra­
tion (r = 0·9; P <0·05). 

T he plasma vit.B12 values obtained in 
control and cobalt deficient goats of this 
study were comparable to those reported 
by Underwood (1977) and Macpherwn 
etal., ( 1976) . The rapid establishmeP..tof 
avitaminosis B12 in this study is probably 
due to poor storage of vi t. B12 in the 
ruminant liver (M arston, 1970) and the 
rapid decline in the rumen of vit.B12 

syn thesizin!?, microorganisms in the 
ab1.ence of cobalt (Somers an d Gaw­
thome, 1969; M arston., 1970). Low plasma 
vi t.B12 values were associated with loss 
in body weight and a macrocytic and 
normochromic anaemia. Similar findings 
have been reported in goats, and confirm 
the role of vi t.B12 in red blood cell 
production (Gombe and Verjee, 1976) . 

Hormone values are recorded in fig. I 

TABLE 2: Mean Plasm a oestrogens, and LH in normal (A) and cobalt 
deficient (B) East African short horned goats. 

D uration of Experiment 
in oestrous cycles 

Plasma Oestrogens (pg/ml 
Day - I to Day + I) 

A B 

Cycle one 64.18 
± 6,79 
75.86 

Cycle two ± 2,34 
66.77 

Cycle three ± 10,84 
78.69 

Cycle four ± 4.38 

All values given as MEAN ± SEM 
A = Control group (5 goats) 
B = Cobalt deficient group (5 goats) 

Values significant a t P(0.05 

7'1.07 
±5,68 
70.94 

± 8,46 
58.33 

±7,68 
44.65 

± 2,21 

20 

Plasma LH (ng/ml on Day 0) 

A B 

10.00 
± 0,44 

9.14 

± 0,66 
8.45 

± 0,63 
9.06 

± 0,29 

14.65 
± 1.36 
14.51 

± 1.68 
17.60 

+3.96 
11. 13 

± 2,15 

r-

.. 
• 



& T able 2. Plasma progesterone in 
control goats was 0·6 ±0·09ng/ml during 
oestrus and reached maximal values 
between Day+9 and Day- 4 of the 
oestrous cycle. Plasma oestrogens followed 
a :.imilar pattern with maximal values 
on Day - 1 to Day + l of the oestrous 
cycle. 

In cobalt deficient goats, plasma 
oestrogens and progesterone values were 
similar to those for control animals in 
the first cycle. In the second cycle, how­
ever, peak plasma progesterone (9.83± 
0.87 ng/ml) were higher than controls 
(6. 74±0.59 ng/m.1 <0.05) . Peak plasma 
oestrogens were unchanged in this cycle. 
In the third cycle, peak plasma progester­
one were significantly lower than controls. 
Similarly, peak pla~ma oestrogens (58.33 
± 7 .68 pg/ml) were below those of controls 
(63. 77± 10.84 pg/ml). These observations 
were accentuated in the fou rth cycle. 

Peak plasma LH values of deficient 
goats were higher in cycles 2 and 3, and 
by the fourth cycle the LH values of 
deficient goats had fallen to control 
levels. At the end of 23 weeks the r,itui­
tary glands of deficient goa1:s (402±52 
mg) were significantly heavier than those 
of controls 295±25 P<0.01). But thir. 
increase in weight was concomitant with 
a decline of total LH (46.71±4.22<ug Vs . 
101.18±11.40 ug_ for controls, P <0.01) 
and pituitary LH concentration (2.34 
± 0.65 ug/g protein Vs 5.77±1.44 ug/g 
protein for controls, P <0.01). Th e 
decline in pituitary LH was not dependent 
on body w .•• -1ght changes nor on pituitary 
gland weight (r2 = 0.05 and 0.01, respec­
tively) . I t should be emphasized tha t 
even though the pituitary content and 
concentration of LH was reduced at the 
end of 23 weeks, the pituitary weights of 
deficient goats were significantly increased 
a bove those of controls, all indicating 
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increase m pituitary gland activity. 

Work in sheep and cows (Cumming 
et al., 1971 ; Beal et al., 1978) and in rats 
(Findlay and Cumming, 1976; Nakanishi 
et al., 1976) showed that initial increases 
in LH were found in both the pituitary 
gland and plasma, and plasma LH 
declined with the duration of the malnu­
trition. Char.ges in hypothalamic- LR 
- releasing hormone corresponded with 
but preceeded changes in pituitary LH. 
Lamming (1966) and Lamond (1970) 
suggested that the decrease in pituitary 
LH was not caused by the type of food 
res tric tior .. 

The present results of this study are 
consistent with the above reports. Other 
workers, however, have reported of no 
change in pituitary gland activity (H eard 
and Sterwart, 1971). I brahim and 
Howland (1972), Howland (1972) 
obtained higher pituitary LR' concentra­
tions in starved ovariectomized r ats than 
in those ovariectomized but on normal 
diets indicating that the effe.cts of 
malnutrition are independent of ovarian 
feedback effects. 

O ur results show that cobalt deficiency 
increases plasma LH, progesterone and 
oestrogens during the early stages with 
subsequent decline in all the hormones 
as deficiency continues. Little or no 
change was noted in basal values. Similar 
hormonal profiles have been reported 
following energy or protein restriction in 
various species (Donaldson et al., I 970; 
Cumming et al., 1971; Gombe and Hansel, 
1973; Folman et al., 1983) . I t will thm 
be seen that there is remakable similarity 
in hormone profiles following cobalt/vit. 
B12 deficiency and restricted food intake. 
T he concomitant increase and sustained 
levels of corticosteroids during the 23 
weeks in cobalt deficient goats, suggested 



an increased adrenal cortex activity and 
ACTH output, even though this was not 
measured directly. I t would seem, there­
fore, from the hormonal profiles, that 
there was a generalized stress effect 
(Matteri and Moberg, 1982; Chesworth 
and Easdon, 1983). Stress has been shown 
to stimulate and then inhibit release of 
trophic hormones· from the pituitary 
gland (Ganong, 1977) . 

In conclusion we postulate that cobalt/ 
yit.B12 deficiency, by impairing carbo-

hydrate digestion and metabolism in the 
ruminant, leads to chronic malnutrition . 
The malnutrition stress, in turn, cau5es 
an initial over-secretion of LH ( and other 
trophic hormones including ACTH). 
T he ovaries respond to the increased 
plasma LH by increa~ed steroid output 
before down-regulation of LH receptors 
lead to ovarian atrophy. 
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ABSTRACT 
The study was conducted in 43 animals. 

Epidural anaesthesia was found to be 
more effective as compared to the pudic 
nerve block for prevention of straining. 
Out of the three methods used for the 
retention of the prolapsed mass namely 
Buhner's technique, Flessa sutures tech­
nique and AG-Tek profix button, the 
first method was found to be quite effec­
tive in retaining the prolapsed mass. The 
problems associated with the second 
method were that of inadequate retention 
of the prolapi.ed mass and subsequently 
the vulvar tearing in those animals in 
which straining was not checked. The 
major problem associated with the last 
method was that of formation of fistulous 
tract in the croup region which served 
as a source of infection. 

As far the use of various medicines in 
treating antepartum vaginal prolapse is 
concerned, it was observed that the drugs 
containing calcium were effective in mild 
degree of vaginal prolap::;e cases, but in 
severe c~ es of vaginal prolapse, calcium 
therapy muc;t be supplemen ted with either 
of the retention techniques. Calcium and 
progesterone therapy _has no better effects 
as compared to the treatment with 
calcium alone. 

* * * 
Prolapse of vagina is common in 

bttffaloes. Various medicinal and surgical 
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treatments have been adopted. The most 
common are the use of calcium (Simkiss, 
1968, Mannari 1971, Misra 1976, Pandit 
1978) and progesterone (Gibbons 1962, 
Rober ts 1971, Pandit 1978) either alone 
or in combination. In those cases which 
do not show any response to those drugs, 
medicinal treatment is coupled with 
surgical · procedures such as either the 
use of Buhner sutures (Buhner 1958 and 
Bierschwal 1971 ) or the prolapse mass is 
retained by Flessa suture technique 
(Roberts 1971 ) and lately the methods 
involving internal fixation of vaginal 
wall has been tried (Hentschel 1961, 
Johanson 1968 and Norton 1969) . 
Although efficacy of various individual 
treatments had been reported by indivi­
dual authors (Buhner 1958, Hentschel 
1961, Gibbons 1962 and Simkiss 1968) 
but we have not come across any report 
giving wme conclusive results regarding 
the efficacy of various treatments. So 
in the present study both medicinal as 
well as surgical approach was followed co 
find out the most effective treatment for 
vaginal prolapse. 

I H 
Materials and Methods 

T he present study was conducted in 
43 buffaloes which were brought to the 
veterinary clinics HAU, Hissar for the 
treatment of vaginal prolapse. 

In order to study the response of 
anaesthesia in straining reflex the animals 



were divided into two groups. Group I 
consis.ted of 28 buffaloes and in these 
animals epidural anaesthesia was tried 
where as group II comprised of the 
buffaloes in which pudic nerve block was 
tried as a measure to prevent straining. 
The efficacy of various retention sutures 
was studied by dividing the animah 
randomly into three groups. These groups 
consisted of nine, six and eight animals; 
and Buhner, Flessa and AG-TEK profix 
button were tried respectively in these 
animals (Fig 1,2 and 3). In order to study 
the response of calcium therapy alone 

and calcium alongwith progesterone the 
animals were divided into two groups 
I and II consi!lted of 16 and 6 animals 
respectively (Table III) . 

The schedule of injecting Mifex* wai. 
150 ml. intravenously on firstdayfollowed 
by 100 ml. Subsequently 150 ml. was 
repeated on alternate d ays for 15 day~. 
Thereafter 150 ml. was given at three day 
interval. Progesteron e treatment wa. 
given as 250 mg. Uniprogestin** 
repeated at five day intervals till appro­
ximately ten days before parturi tion. 

TABLE 1 Comparative efficiency of the pudic nerve block and 
epidural anaesthesia in antepartum prolapse of vagina. 

Sr. Number of animals Pudic Nerve Epidural 
No. Block Anaesthesia 

I. Number of animals 15 28 
Average quantity used 76.3 5.6 
(ml) (70.86) 

2. Average time required 
for cutaneous desenstiza- 11.6 5.6 
tion (Minute) (8. 15) (3.7) 

3. Effect of Anaesthesia 
a) Complete II Animals 28 Animals 

Partial 4 animals 
4. Average duration 149.5 68.3 

of anessthesia (Minute) (105-185) (45.65) 

Figures in parenthesis indicate the range. 

TABLE 2 Relative efficacy of the differen t types of re tention 
sutures employed in buffaloes with antepartum prolap·se of 
vagina. 

Number of animals Buhner's Flessa AG-TEK 
Profix Button 

Number of animals 9 8 6 
Duration for which remained i 
in situ (Days) a . Minimum 2 1 8 

b. Maximum 60 14 30 
Effective retention of the 
prolapse mass (% animals) 88.9 87.5 66.67 
Infection (% animals) II.I 12.5 33.3 
Foetal Delivery 

a. Normal 77.6 87.5 100 

b. Assisted 22.2 12.5 

• May and Baker (India) Ltd. Bombay •• Unichem Laboratories Ltd. Bombay 
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TABLE 3 Comparative efficacy of progesterone and Mifex therapy in antepartuni prolapse of 
vagina in buffaloes. 

Sr. No . Number of 
Group animals 

I. Progeste.rone and Mifex 6 
2. Mifex 16 

Fig. 2. F lessa sutures m situ m a buffalo. 
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Duration of treatment Efficacy 
M.inimum :v£1xi::1u '.:1 No. % 
Days D ays 

12 40 3 50.00 
30 13 81.25 

Fig. I. Line diagram of the Buhner's Technique. 

A. Site of skin incisions 
I) Midway between the anus and 

the dorsal vulvar commissurc. 
2) Below the ventral vuJvar 

cornmisure. 

B. r nser1ion of Buhner's needle through 
the lower incision. ' 

C. Threading of the needle with the 
synthetic tape. 
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Fig. 3A. Line diagram showing the technique of AG-TEK profix 
button. 

I. Plastic Trocar 4. Plastic Washer 
2. Plastic Button 5. Hitch Pin Cotter 
3. Stainless Steel Pin 

(3) Animal under epidural anesthesia. 
(4) Clean up, reduce and replace vagina. 
(5) Plastic trocar through 3• plastic button so that the head of the 

trocar seats in cO'Untersunk hole in button. 
(6) Stainless steel pin (blunt end first) into centre hole of plastic 

trocar. 
(7) Entering the vagina, insert tip of stainless steel pin through the 

replaced vaginal wall (right of left), sacro- sciatic ligament, 
biceps femoris and skin coming out at a point about G• 
posterior to the tuber coxae and within 3 to 4 inches of the 
midline. (An out skin incision will assist penetration of the 
pin and trocar through the skin. ) 

(8) Remove stainless steel pin from plastic trocar. 
(9) Holding the plastic button a finger's width from the inner 

vaginal wall, place the plastic washer over the end of the 
trocar and push down until vaginal wall is held firmly against 

the sacroscia tic ligament. 
(10] Insert hitch pin cotter through the hole in the plastic trocar 

closest to the top of the washer. 
(I l] Cut off the plastic trocar(s) at a point one hole above the hitch 

pin cotter. 
(12] Seven to ten days after c;alving remove the hitch pin cotter 

and 2'plastic washer and withdraw the torcar and button 
from the vagina . 

Fig. 3B. Photograph showing the AG-TEK prolix buttons 
in situe in a buffalo. 
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Results 

The efficacy of pudic nerve block and 
epidural anaesthesia in antepar tum 
prolapse of vagina is shown in table 1. 

The comparative efficacy of the diffe­
rent treatments employed are presented 
in table II and III. 

Buhner' s technique 

The minimum and maximum duration 
for which the~e sutures remained in situ 
Wa!> two and sixty days respectively. Out 
of nine animals treated by this method 
the prolapsed mass was retained success­
fully in eight animals. In one animal 
the sutures gave way and simultaneously 
developed infection of the suture line. 
The suture were removed in all the 
animals before partunbon and the 
parturition in seven animals was normal 
where as in the remaining two animals 
the delivery of the calf had to be assisted 
because of the lateral deviation of the 
head and the neck-resulting into dystocia. 

Flessa technique 

The sutures remained in !.i tu for a 
minimum of one day and maximum of 
14 days. Of the eight animals the prolap­
sed mass was effectively retained in seven 
animals. In one animal, in which sutures 
were not effective, there was tearing of 
the vulva and a mucopurulent discharge 
from the vagina. The foetal delivery wa~ 
n ormal in seven animals, whereas in the 
other animal a dead foetus was removed 
by caesarean ~ection. 

AG-TEK pro.fix button technique 

The buttons remained in situ for a 
minimum of eight and a maximum of 
thirty days. Effective retention was 
achieved in four animals and in the 
remaining two animals the vaginal mass 
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could be observed gaping at vulvar orifice 
as and when the animal strained. In 
two animals which had exccessive straining 
during the period of study fistulous 
tracts were formed by the plastic trocar, 
which turned septic ½ith purulent foul 
discharge. The foeta l delivery, however, 
was normal in all the cows. In one animal 
the plastic trocar, at the time of removal 
was found to be broken. 

Mifex theri .. py 
Out of the sixteen animals in this group 

the trea_tment was effective in thirteen 
animals. The remaining three animals, 
which did not respond to this treatment 
subsequently developed prolapse of more 
severe nature. These anima ls were 
treated with other methods of retention 
su tures. T he treatment was continued 
in the affected animals for a minimum 
of one and a maximum of thirty days. 

Mifex and progesteron£ tlzerapy 

The treatment with progesterone and 
Mifex was successful only in three of the 
six animals in which it was tried. In 
other three animals which did not 
respond to this treatment, retention 
sutures were applied. The minimum and 
the maximum number of days for which 
the treatment was contin ued was twelve 
and forty days respectively. 

Discussion 

In the present studies, the anaesthetic 
effect as judged by cutaneou.. desensi tiza­
tion was noticed after an average of 4.6 
minutes with epidural anaesthesia. The 
an aesthetic effect was effect in completely 
a bolishing straining, thereby facilitating 
the replacement of the vaginal mass. 
Similar observations were also made by 
Singh and Johari 1973 and Narasimhan 
et. al. 1975, in buffaloes. The dose 



required for the epidural anaesthesia 
was less as compared to pudendal block. 
However, the anae~thestic effect lasted 
longer with pudendal block, although 
the induction was delayed and complete 
desensitization was achieved in only 11 
of the 15 animals. It i~ possible that the 
failure of adequate desensitization in fou r 
animals may be because of incomplete 
blockage of the middle haemorrhoidal 
n erve. 

A comparison of the two method 
suggest that epidural anaesthesia has an 
edge over the pudendal nerve block. In 
that the onset of desensitization is faster, 
the anaesthestic effect is longer and the 
dose required is smaller. I t is particularly 
advantageous in field conditions as the 
method is simple and easy to perform 
with little untoward effect. 

Retention sutures 

Among the three methods employed, 
namely Buhner's sutures, Flessa technique 
and AG-TEK button technique, the 
first two seem to have an advantage over 
the third. The Buhner's sutures were 
effective in _eight of the nine animals in 
retaining the prolapsed mass. T he foetal 
delivery was normal in seven out of the 
n ine animals and in the remaining two 
animals al though the delivery had to be 
assisted, it had nothing to do with the 
suture~ as the foetus were in abnormal 
posture . . The use of Buhn er's retention 
technique has also been successfully 
employed by Roberts 1971 and Now1zzi 
1971. 

Similarly, the Flessa technique was 
effective in seven of the eight animals in 
retaining the vaginal mass. T he use of 
Flessa technique as a line of treatment 
for vaginal prolapse has been recommen­
ded by Pearson 1975 and Walker and 
Vaughen 1980. H~wever, the Buhner's 
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technique seems to be preferable over the 
Flessa technique because of it's easiness, 
simplicity and the sutures can remain in 
situ over long period without any unto­
ward effects and can be easily removed 
or released at parturition. 

The AG-TEK -profix button technique 
was effective in four of the six animals 
employed for the retention of vagin al 
mass. Two animals developed fistulous 
tracts along the plastic trocar with the 
vaginal mass being periodically seen at 
the vu.Ivar lips when the animals strained. 
The fistulous tracts turned septic with 
foul odour. The development of these 
fistulous tracts seems to be a definite 
disadvantage with the use of this method 
for the control of vaginal prolapse. 

FJfect of calcium alone and in combinatior, 
with progesterone 

In the present study the use of Mifex: 
calcium borogluconate found to be effec­
tive in 13 of the 16 animals for the control 
of vaginal prolapse. T he remaining three 
animals which failed to respond were 
subsequently treated with one of the 
retention suture techniques. It was 
further observed that the treatment with 
calcium was particularly effective in 
mild or initial stages of vaginal prolapse. 
The use of calcium as a line of treatment 
for the control of vaginal prolpa~e has 
also been reported by Chavance, l 944, 
Ryedell 1954 and Mannari 1971. It is 
also stated that colloidal calcium prepara­
tions act as a general tonic in cases with 
vaginal prolapse, where there is neuro­
muscular debility (Mannari, 1971). I t 
also increases the muscular tone of the 
smooth muscles of the genitalia, (SimKiss, 
1968). I t also acts by sensitizing the tissue 
to the action of various hormones 
(Mod die I 965). Thus the use of calcium 



particularly in mild cases of vaginal 
prolapse seems to be of advantage. 
· Burch, 1953 and Gibbons 1962 were of 

the opinion that the progesterone could 
be used as a preventive or therapeutic 
agent in cases of an tepartum vaginal 
prolapse in cattle. The findings in the 
presen t study do not support their conten­
tion. Similar observations have also been 
made by Roberts, (197 1). In contrast, 
Pandit, (1978) stated that progesterone 
therapy was effective in animals with 

antepartum vaginal prolapse. 
A compari.&on of the different techniques 

indicate that no single method is com­
pletely effective, as each method has 
its own advantage and disadvantage. 
However, the results of the present study 
indicate that the parental administration 
of Mifex ( calcium borogluconate) along 
with the use ofBuhner's or Flessa retention 
sutures were considerably effective m 
the treatment of vaginal prolapse. 
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ABSTRACT 

Post-partum reproductive disorders 
were studied in 119 buffaloes. The 
incidence of retention of afterbirth was 
high (58.82 per cent); followed by post­
partum metritis (25.22 per cent); Cervico­
vaginal prolapse (7.56 percent) ; Prolapse 
of vagina (5.88 percent) and eversion of 
uterus (2.52 rer cent, . lntra-nteri.n.e 
therapy with broad spectrum a,, ti biotic 
preparations (Mar,talone-U; Steclin and 
T erramycin) was found to be superior 
followed by recovery in 8-10 days and a 
very high post-recovery conception rate 
in these cases. The age old practice of 
manual removal of retained placenta be 
eliminated and replaced by intra-uterine 
antibiotic treatment alone for such cases 
in neo-veterinary gynaec therapy. 

* * * 
Buffaloes play a very vital role in dairy 

economy. Buffalo is still a formidable 
competitor for the Cross-bred cow due to 
milk richer in fat content and its 
organoleptic preference of consumers. 

One of the major factors affecting the 
milk yield in recently calved buffaloes 
is the post-parturien t uterine disorders. 
Sudden post-partum reduction in milk 
yield is the cardinal indicator suggestive 
of the onset of insidious low grade endo­
metri tis. T he present studies were there­
fore undertaken to ascertain the types 
of post-partum uterine disorders, their 

incidence and effective therapy for 
recovery. 
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Materials and Methods 

T he material comprised of gynaeco­
clinical car,es of post-parturien t buffaloes 
presented at University Gynaecologic 
Clinic, local dairies and Govt. Veterinary 
Poly. Clinic, Akola. 119 cases extending 
over a cwo-year period (1972-74) were 
studied. Each buffalo was subjected to 
detailed gynaeco-clinical examination on 
the diagnosis of which the car.es were 
classified into groups of Retention of 
afterbirth, Post-partum metritis, Prolapse 
of vagina, Eversion of uterus and Cervico­
vaginal prolapse. The cases were divided 
in to groups of ten buffaloes each except 
the last group which had nine cases. 
Varying chemo-therapy was tried sequen­
tially group-wise as the cases were presen­
ted in the clinics, to ensure a fairly even 
frequency distribution of the cases per 
trea tment therapy. Cases of prolapse and 
eversion were applied rope trusse5 follow­
ing treatment to help in the intra-pelvic 
retention of genitalia and avoid possible 
recurrence. 

Intra-uterine therapy was carried out 
using one of the standard antibiotic 
proprietory preparations group-wise. T he 
therapy is detailed category-wise under 
Result.,. 

Gynaeco-clinical examination of each 
case was carried out daily for four days 



d uring and after treatmen t and a t periodic 
intervals of 3 to 5 days thereafter till a 
clinical cure was effected. T he d iagnosis 
and also the stage of clinical cure were 
based on clinical findings and palpable 
characteristics of tubular genitalia and 
gonads prior to and following creatmen t. 
Patho-bacteriological aspects therefore 
did not fall in the perview of these studies. 
T he time taken for clinical cure was 
recorded in days. Fertility results were 
con firmed by Pregnancy Diagnosis 
examination conducted two months after 
natural service or A.I . following the 
clinical cure of the case. 

The utero-vaginal ~tatus was catego­
rised into Tonic, Atonic and Flabbly 
(Kaikini, 1972). Cases of retetntion 
of afterbirth were classified on the basis 
of placental <;tatus into: Normal, Foetid 
Necrotic. 

T he data was subjected to standard 
staci~tical analysis as per Snedecor and 
Cochran (1967) . 

Results and Discussion 

Of the 119 buffaloes studied, the break­
up and incidence of post-partum repro­
d uctine disorders was : Retention of 
afterbirth 70 cases (58.82 per cent) ; Post­
partum metritis 30 case:. (25.22 per cent) ; 
Prolapse of vagina 7 cases (5.88 per cent); 
Eversion of u terus 3 cases (2.52 per cent 
and Cervico-vaginal prolapse 9 cases 
(7.56 per cent) . 

1) Rete1dion of Afterbirth 

Of the 70 cases of retention of afterbirth 
studied in 39 (55.50 per cent) cases, the 
placenta was normal; in 9 (13.00 per 
cent) cases it was foetid and in 22 cases 
(31.50 per cent) i t was necrotic. 

(i) Compron Therapy: 30 cases in 
three groups of 10 each, were treated 
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each with intrauterine therapy of twc 
Compron (M. & B) pessaries inserted 
daily for three to four days, depending 
on the response of each case. The mean 
value for recovery was 8.6 days with 
conception rate of 90 percen t. 

(ii) Steclin Therapy: 30 cases in three 
groups of ten each were treated each 
with intrauterine therapy of two Steclin 
(Squibb) boluses inserted daily for three 
to four days depending on the response 
of each case. The mean value for recovery 
was 7. 70 days followed by conception in 
each (100 per cent) . 

(iii) Terramycin (Pessary) Therapy: 10 
cases (one group) were treated each with 
intrauterine therapy of two T erramycinn 
(Pfizer) pessarie}. inserted daily for three 
to four dayr, depending on the response 
of the case. T he meari value for recovery 
was 8.10 d ays and all the ten cases 
conceived thereafter. 

Broad spectrum antibiotic intrauterine 
therapy wa~ found to be superior in 
retention of placenta ca~es without 
manual removal. 

2. Post-partum Metritis 

Of the 30 cases of post-partum metri tis, 
20 were treated with M astalone U and 
10 with T erramycin liquid (Pfizer) 10 ml. 
each dissolved in 20 ml. dii.tilled water 
and given intra-uterin e daily for three 
to four days depending on the response 
of the case. M ean value for recovery was 
8.25 days and 8.90 days respectively with 
all the recovered buffaloes conceiving to 
service or A.l. thereafter. 

Fin dings of the present studies are in 
fu ll agreement with that of Schlottauer 
(19267, Madhavrao (1945), J ohn (1953) . 
Lautebach (1961), Banerj ee (19631, 
Hammerman (1963), Mulling and 
Benthien (1964) and Kaikini (1967) . 



3. P_rolapse of Vagina 

Seven cases (5.88 per cent) of vaginal 
prolapse were treated with T erramycin 
after reducing the ffOlap~e. T wo T erra­
mycin pessaries (Pfizer) were inserted in 
the cervix for a period c,f three to four 
days depending on the response of each 
case. T he mean value for recovery was 
4.86 days, subsequently followed bv 
conception. 

4. Eversion ~f Uterus 

Three cases (2 .52 per cent) of eversion 
of uterus were treated v. ith two Steclin 
boluses inserted in tra-u.terine and Dicry­
sticin (Squibb) 20 lac I.U. injected 
intra-muscular daily for a period cf three 
days after reducing the eversion. Mean 
value for recovery was 8.30 days. These 
buffaloes conceived thereafter. 

5. Cervico-Vaginal prolapse 

Nine cases (7 .55 oer cent) of cervico­
vaginal prolapse were treated with two 
Terramycin pessaries intra-uterine and 
intramuscular injection of Combiotic-V 
20 lac. I.U. (Pfizer) daily for a period 
of three days after reducing the prolapse. 
Mean value for recovery was 8.88 days. 
Post-recovery conception of the cases 
was normal and uneventful. 

These findings are in partial agreemen, 
with those of Narasimhan (1965) and 
Narasimhan et al (1 967) but differ from 
that of Sane (1967). 
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ABSTRACT 

Fifty four cross bred cows beyond 70 
days postpartum which had active corpus 
luteum of 7-14 days of age were given 
500 microgram of 'Estrumate', a prrn,ta­
glandin F2 alpha analogue and results 
were compared with the untreated cows 
of the herd. In all, 98.5 percent cow~ 
exhibited oestrus at an average intrval 
of 53.2075± 1.038 hours after the adminis­
tration of the drug. Among these 92.45 
percent ovulated at an average interval 
of 82.6122±2.0015 hours after drug 
administration. The mean post partum 
oestrous interval of the experimen ta] 
animals was 76.0283±1.9296 days com­
pared to 88.303±3.9818 days among the 
untreated animal!: of the herd. 43.4 
percent of treated animals conceived at 
the induced heat. The number of 
inseminations required for conception of 
the experimental animals did not. vary 
significantly from the rest of the herd. 
The service period of the treated animals 
was significantly shorter (92.4583 + 3.5394 
days) than rest of the herd (135.11± 
6.9742 days). Thus it could be inferred 
that 'Estrumate' was effective in the 
induction of oestrum with satisfactory 
fertility. 

* * * 
Prostaglandin F 2 alpha is thought to be 

the natural luteolysin in Cattle and a 
number of synthetic analogues have been 
found to be potent Iuteolytic agents. 
Based on this, several investigations have 
been made in to the use of prostaglandin 
F2 alpha or its analogues for treatment 
of suboestrum in cattle. (Cooper and 
Furr (1974); Kruif and Brand, 1976; 
Eddy, 1977). The present investigation 
was undertaken to find out the efficacy 
of 'Estrumate' a prostaglandin F 2 alpha 
analogue in the treatment of suboestrum 
m cross bred cows. 

Materials and Methods 

Fifty four cross bred cows beyond 70 
days postpartum belonging to the Univer­
sity Farm, and having Corpm lureum of 
7-14 days of age as revealed by repeated 
rectal examination were administered a 
single dose each of 500 microgram of 
*Estrumate intra muscularly. T he treated 
cows were closely observed for signs of 
heat. Intensity of oestrum, duration of 
Oestrum and time of ovulation were 
observed. All the cows in heat were 
inseminated with good quality chilled 
semen and pregnancy rate was observed. 
Th05e failed to settle to first insemination 
were reinseminated on subsequent heat 
and pregnancy diagnosed. The service 
period and the number of inseminations 

* Cloprostenol, 500 microgram in 2 ml. ICI pharma Luzern-6002. 
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needed for conception in experimental 
animals were compared with rest of the 
herd. 

Results 
Out of 54 suboestrous cows treated, 53 

(98.15%) showed visible signs of heat 
within a mean period of 53.2075± 1.038 
hours ( range 48-72 hours) after the 
administration of the drug. Among, this, 
43 .40 percent showed pronounced heat, 
32.68 J?ercent medium and 24.53 percent 
weak signs of heat. The average duration 
of oestfom was 17.8133± 0.2964 hours . 
Forty nine cows (92.54%) ovulated and 
the interval from the administration of 
the drug to ovulation wa£ 76 to 92 hours 
with a mean of 82.6122±2.0015 hours. 
Twen_ty three (43.40 percent) cows 
conce1ved at the induced oestrus while 
another 22 cows conceived at the sub­
sequent insemination giving an overall 
conception rate of 80.33 percent. The 
post partum oestrous interval was 
considerably shorter (76.0283± 1.9296 
days) in the experimental animals than 
that of rest of the herd (88.303±3,9818 
days). The number of inseminations 
~equired for conception (l.56:f-:0.1453) 
m the treated animal did not significantly 
vary from the rest of the herd (2.4156± 
0.0867). The service period of the 
experimental animals was significantly 
shorter (92.458± 3·5394 days) than the 
herd average (135.1 1±6.9742 day~). 

Discussion 
In the present investigation 500 micro­

gram of Estrumate was used for induction 
of oestrus which is based on the earlier 
reports of Peters et al. (1 977); Barnabe 
et al. (1978) and Seguin and Gustaffason, 
(1978). The dose was found to be very 
effective in the ind uction of oestrum since 
98.15% of treated cows evinced oestrum. 

· It was further observed that on an 
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average 53.2075± 1.638 hours were 
required to induce oestrus after the 
administration of the drug which agrees 
with earlier reports of Cooper and Furr 
(1974); Leaver et al. (1975) and Gupta 
et al. (1978). T he poor oestrous i·esponse 
to ~GF2 alpha treatment reported by 
earlier workers (Eddy, 1977; Leidl et al. 
1978; Khurana, 1979) might due to 
selection of cows in the non responsive 
stage of oestrous cycle. I t is quite evident 
from the study that only 23 cows exhibited 
pronounced oestrum while 30 cows 
showed medium to weak signs of heat. 
The failure of expression of pronounced 
heat in a large population of experimental 
animals might be due to subclinical 
infection of uterus resulting in partial 
luteolysis. (Ginther, 1968) . The duration 
of oestrum of the induced heat (I 7.8133± 
0.2964 hours) agrees with the average 
value reported for cows of similar genetic 
groups (Mathai & Raja, 1978; Iyer and 
Madhavan, 1981) . Thus it could be 
assumed that the duration of induced 
oestrum did not show marked variation 
from natural oestrus in cross bred cows. 
In all, 92.54 percent cows ovulated within 
a period of 82.6122+2.0015 hours. 
Lauderdale et al. (1974); Peters et al. 
(1977); Kaneda et al. (1978) and Nakama 
et al. ( 1978) also obtained similar results. 
The conception rate at the induced 
oestrus (43.40 percent) observed in the 
present study are consistent with Grunert 
et al. ( 1978) and Kupfer Schimied et al. 
( I 979). T he mean cycle length of those 
which failed to conceive for the first heat 
was 17.46 days and the overall conception 
rate was 83.33 percent. As reported by 
Esslemont et al. (1977), the post partum 
oestrous interval could be considerably 
reduced (76.0283± 1.92 96 days) by 
treatment with Estrumate compared to 
that of the herd (88.303±3.9818 days) . 
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The number of inseminations required for 
conception in the treated cows (1.56+ 
0.1433) is comparable to that reported 
by Anderson ( 1979) and also did not 
differ significantly from the rest of the 
herd. This indicates that fertility m 
terms of number of insemination per 
conception is not adversely affected by 
chemical induction of oestrum. Similar 
observations were also made by Inskeep 
(1973) and Roche (1974) . The significan t 
reduction of service period of the experi-

ental animals compared to that of the 
herd is akin to that of Esslemont el al. 
(1977). Thus it could be inferred that 
administration of Estrwna te to su boestrous 
cows in the early post partum period 
would be beneficial in improving the 
breeding efficiency of the herd. 
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ABSTRACT 

Fertility trials were conducted at field 
and farm levels involving eight selected 
bulls-five Surti and three H .F. Required 
numbers of semen ejaculates were collec­
ted, evaluated and frozen on LN2 vapour 
in 0.5 ml. capacity medium straws, using 
T ris Fructose Yolk Glycerol (TFYG) 
dilutor. Totally 342 buffaloes and buffalo 
heifers were inseminated using 426 frozen 
semen doses. Overall fertility percentage 
achieved was 57.24%, requiring 2.69 
inseminations per conception on an 
average. The fertility amongst the buffalo 
bulls under study was 62.02 %, 52.17%, 
61.43%, 53.33% and 50.00% respectively 
for five Surti buffalo bulls viz-SB ASJ 

SBAJ, SBRM, SBPR, and SBAT• Number of 
inseminations required per conception 
were 2.57, 2.83, 2.27, 3.37 and 3.20 for 
buffalo bulls respectively. In the villages 
of two advanced districts of Gajarat 
State 285 doses of frozen H.F. bull semen 
were utilized to inseminate 251 kankrej 
cows and heifers. On an average 2.46 
inseminations were required per concep­
tion . The over all fertility achieved was 
46.21 % for the three bt.lls, HF 316, 
HF 317 a d HF 307, the fertility percen­
tages were 52.87, 48-75, and 36.90 The 
number of inseminations required per 
conception were 2.06 2.93 and 2.50 for 
the three bulls respectively. On a farm 
98 insemination dose:, of frozen H.F. bull 
semen were required to settle 28 repeating 
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Kankrej cows and heifers. Nine repeat 
breeders could not be conceived. On an 
average 3.5 inseminations were required 
per conception. The fertility percentages 
between eight bulls under ::.tudy, varied 
apparently. 

* * * 
Obviously, the most reliable and a 
practical measure of semen quality is to 
assess fertility by examining for pregnancy 
in the inseminated females. Not many 
scientific reports are available on large 
scale field fertility trials, particularly in 
buff aloes and cows using frozen semen. 

Materials and Methods 

Fertility trials were conducted at field 
and farm levels in normally cycling 
bovines and repeat breeder cows using 
frozen semen from the selected bulls. 
Out of 23 bulls under study; eight bulls 
\<Vere selec~ed for fertility trials. They 
were SBAs, SBAj, SBaM, SBPR, and SBAT 
of Surti breed and HF 316, HF 317 and 
HF 307, of Holstein Friesian breed. The 
required number of semen ejacdates 
were obtained in twice a ¼eek collection 
schedule, in sterilized collection tubes 
using artificial vagina. The semen was 
evaluated as per the standard techniques 
for vc,lume, colour, consistency, mass 
activity (Herman & Madden-1953), Live 
and abnormal spermatozoal percentages. 
(Hancock-1951) and individual progre­
ssive motility of spermatozoa. Semen 

..,... 
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TABLE l Fertility of frozen sem en for 
diff'erent bulls 

Si-. Bulls No. of No. of No. of Fertility 
No. Animals Animals Animals % 

inseminated followed Preg. 

I. SBAt 99 79 49 62.02 
2. SBAJ 85 69 36 52.17 
3. SBRM 78 70 43 61.43 
4. SBzR 45 30 16 53.33 
5. SBAT 35 28 14 50.00 

Total 342 276 158 

Overall mean Fertility 
57.24 

6. HF316 87 87 46 52.87 
7. HF317 80 80 39 48.75 
8. HF307 84 84 31 36.90 

Total 251 251 116 

Overall mean fertility 46.21% 

TABLE 2 Number of inseminations required 
p er conception for different bulls. 

Sr. Bulls No. of No. of No. of 
No. insemina- animals insem/ 

tions conceived concep. 

I. SBAS 126 49 2.57 

2. SBAJ 102 36 2.83 
3. SBRM 98 43 2.27 
4. SBPR 54 16 3.37 
5. SBAT 46 14 3.20 

Total 426 158 
Av. 2.69 

6. HF316 96 46 2.06 

7. HF317 98 39 2.93 

8. HF307 91 31 2.50 

Total 285 116 

Av. 2.45 

samples with optimum quality (Minimum 
+ + +Mas!> activity and 70% Motility) 
were processed further, diluting them in 
Tris Fructose yolk glycerol (TFYG) 
dilufor (FAO-1979), keeping about 50 
to. 60 million spermatozoa per ml. of 
semen before freezing. T he diluted semen 

was filled in 0.5 ml. medium straws 
and sealed dipping them in polyvinyl 
alcohol (PVA) powder. T he equilibration 
period pn,vided was 5 hrs. at 5°C. A 
"Thermocol freezing unit" using LN2 
vapour freezing method (Shetti etal-1981) 
was adopted for freezing of the semen. 
The Frozen semen was stored at least for 
10 days before it was used for insemina­
tions. T hawing of frozen semen was 
effected by immersing the straws in water 
at 102°- 104" F. in a thermos f0r 15 to 20 
seconds. 

T he frozen buffalo bull semen was utilized 
for inseminating Surti buffaloes and 
heifers at the college A. I: Centfe, where 
Veterinarians were involved in insemina­
tion and pregnancy diagnosis work. 
T otally 342 buffalo and buffalo heifers 
were inseminated using 426 frozen semen 
doses. T he frozen Holstein bulls' semen 
doses were dis.tributed fo r inseminations 
in Kankrej cows and heifers at field level 
in the selected villages of the two advanced 
districts of Gujarat state. The trained 
inseminators at village A. I. Centres were 
involved in the insemination and pre­
gnancy diagnosis work. T otally 251 cows 
and heifers were inseminated using 285 
frozen semen doses. About 98 frozen 
semen doses of two Holstein bulls were 
utilized to study the efficacy of Frozen 
semen to settle the repeating Kankrej 
cows and heifers of Livestock Research 
Station, Gujarat Agricultural University, 
Anand . The animals had repeated for 
7 to 18 times. A farm veterinarian per­
formed the inseminations and pregnancy 
diagnosis work. T he data were analyzed 
as per the standard method described by 
Snedecor and Cochran · (1971). 

Results and Discussion 
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In buffaloes and heifers, the overall 
fer tility perc~ntage achieved was 57.24%., 



reqwrmg on an overage 2.69 insemina­
tions per conception. The buffalo bulls 
unde.r study varied for their fertility. For 
five buffalo bulls- viz. SBAs, SBAJ, SBRM, 
SBPR, and SBAT, the fertility percentages 
were 62.02%, 52. 17%, 61.43%, 53.33% 
and 50.00% (T able: 1) and the number 
of inseminations required per conception 
were 2.57, 2.83, 2.27, 3 37 and 3.20 
respectively (Table-2). The overall 
fertility achieved in the present experiment 
is comparatively higher than fertility rates 
obtained byTakkar etal (1980) as36.12%, 
Vasanth (1979) as 45%, Chinnaiya et al 
(1979) as 46.22% Patil et al (1981) as 
55.55% and Reddy et al (1982) as 47% 
m buffaloes using Tris diluted frozen 
semen. The overall fertility percentages 
obtained by Heuer (1982) as 53.8% 
54.3%, 56. 7% and 53.80% for buffalo 
semen diluted and frozen in LFYG; 
T ris; Tris milk and skim milk diluents 
respectively are well in accordance with 
the results of present experiment. Ahmad 
et al ( 1982) reported in buffaloes, the 
average requirement of numbers of 
inseminations per conception to be 1. 77 
to 2.75, which is very well in agreement 
with the findings of the present study. 

The overall fertility achieved following 
285 inseminations performed m 251 
Kankrej cows and heifers was 46.21 %. 
On an average 2.46 insemintions were 
required per conception. For three bulls, 
HF- 316, H F 317 H .F. 307, the fertility 
percentages were 52.87, 48. 75 and 36.90 
respectively. The number of inseminations 
Tequired per· conception were 2.06, 2.93 
and 2.50 for the three bulls, respectively. 
T he centrewise fertility results are 
presented in T able 3. 

T hese fertility results obtained are well 
comparable with those reported by Guha 
(1972) as 46.00% Chinnaiya et al (1974) 
as 30 to 60% an d Maulick et al (1975) 
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TABLE 3 Fertility results for 
frozen semen 

Bulls 

HF 316 
HF 317 
H F 307 

Total 

Centre A 

No. No. 
Insem. Preg. 

14 5 
31 19 
28 14 

73 38 

Ferti. 

% 

35.71 
61.29 
50.00 

52.08 

Centre B 

No. No. 
Insem. Preg. 

20 9 
8 4 
6 4 

34 17 

Ferti. 
%-

45.00 
50.00 
60.66 

50.00 

Centre C 

No. No. 

Insem. Prcg. 
24 19 
32 I I 
42 8 

98 383 

Ferti. 

% 
79.16 
34.36 
19.08 

8.77 

Centre D 

No. No. 
Insem. Preg. 

29 13 
9 5 
8 5 

46 23 

Tottal 

No. No. 
Insem. Preg. 

87 46 
80 39 
84 31 

251 116 

Fer ti. 

% 
44.83 
55.55 
62.50 

50.00 

Feri. 

% 
52.87 
48.75 
36.90 

46.21 

as 42.2%, who used frozen semen from 
Friesian sires in indigenous cows. How­
ever, the present fertility resul ts in cows 
are quite low as compared to the results 
reported by I shii et al (1979) as 52.58% 

.. 
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and Tomar (1981) as 61.34% . 
The average number of inseminations 

per conception required in present study 
was 2.45 which is well comparable with 
the observations of Nair (1975), who 
reported that the Brown Swiss frozen 
semen required 2.49 inseminations per 
conception. However the fertility trials 
undertaken by Qure~hi (1979) and Tomar 
(1981) showed the requi_rement of 2.76 
and 3 to 4 insemination respectively, are 
higher than the present findings. 

TABLE 4 Fertility in repeat breeding kan.krej 
cows and heifers. 

Bulls No. of No. of No. of 
insemina- animals insem/ 
tions conceived concep. 

cows heifers 

HF 316 67 16 '~ 3.35 
HF 317 31 6 2 3.87 
Total 98 22 6 
Av. 3.50 

In the present study, the use of frozen 
semen in repeating Kankrej cows and 
heifers required on an average 3.5 insemi­
nations per conception (Table: 4), which 
is quite lower to settle a repeat breeder. 
T hese findings are much in contrast to 
the study of Bhosrekar (1973) who 
observed more cases of repeat breeders 
due to the inseminations with using frozen 
semen from Brown Swiss sires. 

It was possible to settle 28 repeat 
breeding Kankrej cows and heifers out 
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of 37, using frozen semen. The semen 
of H.F. 316 and H.F. 317 bulls required 
3.35 and 3.87 inseminations per concep­
tion (Table: 2) However, the exact role 
of frozen semen in settling the repeat 
breeders in the present study is not ver)' 
clear. 

I t was observed from the present fertility 
trials that there were significant differences 
in fertility rates amongst the bulls, studied 
for the purpose. This may be due to the 
bull difference in post thaw motility of 
the semen (Singh et al 1980, Reddy et al 
1982) or the efficacy of an inseminator 
(King-1973) . The lo er fertility results 
in some cases as reported, may be 
attributed to the various causes as suggested 
by Kumaran (1965) , Bhosrekar (1973) 
and Nair (1975) , which include lower 
Post-thaw motility of semen, fault}' 
insemination technique, delayed insemi­
nations after thawing and poor nutritional 
status and poor fertility of cows etc; the 
later being most important factors affect­
ing the breed improvement programmes 
m our country. 
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ABSTRACT 

Following the standard Radio-immuno 
assay technique, the blood plasma levels 
of Adreno-Corticotrophic hormone 
(ACTH) were estimated in early neo­
n atal buffalo calves of zero to fifteen days 
of age . Simultaneously, th levels of 
plasma corticosterone were lso deter­
mined by using fluorometric method. 
The levels of ACTH and corticosterone 
were observed to be at peak on the day 
of birth and continue to remain higher 
upto first two days of life (P<0.01) . 
Thereafter, the levels of these hormones 
declined abruptly in the beginning and 
gradually lateron between third to fifteen 
day of neonatal life. The interrelation­
ships between the levels of these hormones 
are d iscussed. I t is evident from these 
findings that the buffalo calves call for 
the active secretion of these hormones so 
that the stressful challenge of abrupt 
separation from the maternal environ­
ment can be met with successfully. 

* * * 
The in fluence of foetal hypothalamo­

hypophyseal-adrenocortical axis on the 
initiation of parturitian in farm animals 
has been fully established. (Liggins, et 
al. 1973) . The n ew born animal is not 
only facing metabolic stress at the time of 
parturition but is also threatened with 
cold and hostile environment immedi­
ately after birth, (Mehta and Varrn~, 

41 

1982, 1983). The response ofhypothalamo 
hypophyseal-adrenocortical axis during 
starvation, exposure to cold and trans­
portation has been studied in n ew born 
cow calves, (Hartmann and Weidner, 
1973). The incidence of calf mortality 
due to calf diarrhoea has been correlated 
with the high levels of corticosteroids, 
(Hudson, et al. 1976). The experimen tal 
adrenalactomy in early neonatal calves 
produce immediate detrimental effects 
on the health of these animals, (Ester­
green and VanDemark, 196_1 ). The pur­
pose of this study was to investigate the 
response of early neonatal buffalo-calves 
to extra-uterine environment through 
the blood plasma levels of ACTH and 
fOrticosterone hormone as a part of 
neonatal adaptation. 

Materials and Methods 

To study the blood plasma levels of 
Adreno-corticotrophic hormone and 
C~rticosterone, the blood samples were 
drawn from jugular vein of healthy 
buffalo calves from birth to fifteen days 
of age. T he aliquots of blood plasma 
sa1T1ples were stored in deep freeze until 
analysed further . 

tT he plasma levels of ACTH were ana­
ly;;ed through the use of ACTH R adio­
inµnuno assay ki ts supplied by M/S. 
Radio Chemical Centre, Amersham, 
England. Th~ human ACTH antigen 
was tagged with125 I. The standard curve 



and the analysis of ACTH were made 
according to the instructions supplied 
with the kit. The radio activity of these 
samples was determined through the 
use of Medical Spectrometer, (Electronic 
Corporation of India). 

The plasma levels of corticosterone 
were estimated through the fluorometric 
quontitation following the standard 
technique, (Greaf and Stundiger, 1970). 
The mean and standard deviation of 
ACTH and Corticosterone concen tra­
tion were calcula ted following standard 
stastistical methods, (Steel and Torrie, 
1960). 

Results and Discussion 

The mean plasma levels of ACTH and 
corticosterone hormones alongwi th their 
standard deviations observed for the 
buffalo-calves from birth •to fifteen days 
of life are shown in Table-I. . 

The plasma ACTH and corticosterone 
levels were observed to be highest on the 

TABLE 1 The mean blood plasma levels of 
Adrenocorticotrophic hormone 
(ACTH) and Corticosterone on the 
neonatal buffalo calves from birth to 
fifteen days of age. 

Age in Plasma ACTH Pluma Corticosteronc 
days (Pg/ml) µg/100 ml 

Mean ± S.D. Mean ± S.D. 

Birth 110.62± 2.82 (4) * 3.36± 0.17 (4) 
I 103.21 ± 2.52 (4) 2.421+-0.23 (4) 
2 91.93±0.90 (4) 1.81 ± 0.05 (4) 
3 38.15± 1.06 (6) 1.90± 0.20 (4) 
4 n.d. 1.13±0.08 (4) . . 
5 n.d. 0.85± 0.IO (4) 
6 11.60± 0.48 (4) 1.15± 0.30 (3) 
7 16.50± 1.80 (4) n.d·. 
8 20.92± 1.62 (5) 1.02± 0.80 (4) 

II 24.94± 1.91 (6) J.25± 0,06 (4) 
13 21.19± 0,08 (4) 1.45± 0,05 (4) 
15 18.46± 1.62 (8) 1.36± 0,ZI (3) . 

n.d. Not Determined. 
• Figures in the parenthesis indicate the numbc; 

· oC. observations. 

day of birth. Eventhough, the levels 
started falling thereafter, they were signi­
ficantly higher (P<0.05) on the first 
and second day of life. A pecipitous fall 
in levels of both hormones was observed 
on third day of neonatal age to eight 
days of ea·rly life, but subsequently the 
plasma levels had shown a slight rise. 
The correlation be tween the plasma 
levels of ACTH and corticosterone 
hormone was significan t (P<0.01) and 
positive, (r = + 0.704). However, the 
correlation between age of these calves 
and the plasma levels of these hormones 
was negative, (r=- 0.720). 

The present studies on plasma levels 
of ACTH and corticosterone hormones 
in the early neonatal buffalo calves have 
revealed that a close associationship be­
tween these two hormones secretions is 
established right from birth. The peak 
levels of these two hormones on the day 
of birth and a day after indicate that the 
calves have responded to parturition and 
extra-uterine stressors. T~e high levels 
of these hormones at birth also seem to 
indicate that they influence the onset of 
parturition in buffalo species as observed 
in sheep and cattle, (Liggins, et al. 1973). 
The peak levels of these hormones also 
seem to protect the newborn animals 
against infections and respiratory distress, 
(Villee, 1976). A drop in the levels of 
these hormones between three to eight 
days of age indicate that the animals 
have adapted to environmentaland nutri­
tional stre$sors. The blood plasma levels 
of corticosterone remain elevated far 
longer in the cow calves suffering from 
calf diarrhoea, (Hudson; et al. 1 976). 
The extremely high levels of corticoste­
rone in puppies adversely affec t the 
absorption of immunoglobulins from the 
gut wall, (Gillette and Filkins, 1966). 
Such studies in cow calves and lambs 
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have not shown similar correlationsrups 
and the behaviour of buffalo-calves in 
this regards is not known, (Deutsch and 
Smith, 1957). 

The present studies reveal the fact 
that the feedback relationship between 

ACTH and corticosterone arc established 
right from birth in buffalo calves and 
such regulatory mechanisms must be 
developing in foetal l ife as observed with 
foetal lambs, (LLanos, et al. l 979). 
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ABSTRACT 

Of the four minerals (Sodium, Potas­
sium, Calcium and in-organic phosphorus) 
studied, calcium and inorganic phos­
phorus levels could be used to predict 
placental retention in cows. 

* * * 

Etiology of placental retention in the 
bovine species remains elusive even 
today. T he role of certain minerals etc. 
in placen tal retention is not clear. 
Experimental evidence in favour of per­
turbed plasma sodium, potassium, calcium 
and inorganic phosphorus has not l;>een 
univocal (Boiter et al. 1972, Wilson et at: 
1977 and Dutta 1980). It is intriguing 
whether plasma profile of one or · more 
of these elemen ts can be used to predict 
with precision impending placental reten­
tion in the bovine. 

T he present in ves tiga tion was carried 
out with a view to determine the pl,;t~a 
levels of the minerals near parturi tion 
and to elevate their predictive value 
vis-a-vis placental reten tion. 

Materials and Methods 

Blood samples were collected 7-15 days 
prior to expected day of calving from a 
number of Brucella-free cows at the 
Punjab Agricultural University Dairy 
Farm. The cows which failed to expel 

their placentae within 12 hrs. of parturi­
tion (n = 21') were grouped as having 
'Retained Placenta'. Serum was separated 
by centrifugation at 2500 rpm and 
stored at - 20 °C pending analysis. 

Serum samples collected on days 
-.1 0, - 5, - 1, day zero (day of partus) 
and on days + 1 and + 3 of parturition 
were analysed for sodium and potassium 
levels by Flame Photometric method 
(Oser 1976). Calcium and inorganic 
phosphorus levels in the serum were 
determined as per Webster (1962} and 
Fiske and Subarow (1925), respectively. 
The data were : 

Serum samples obtained from norm­
ally cleansing cows were also subjected 
to same analyses. The da ta were subjected 
to Students' 't' test. 

R esults 

It follows from T able 1 that the average 
(±SD) sodium concentration 10 days 
before parturition in cows which retained 
foetal membranes (148.50±6.75 mEq/lit) 
was not significantly different from that 
in cows which cleansed spontaneously 
(145.25±5.08 mEq/lit). No significant 
drop in serum sodium levels occurred 
in either groups with approaching parturi­
tion. However, the mean sodium levels 
in both the groups touched minimum 
values on the day of parturition and this 
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TABLE 1 Mean +SD periparturient sodium and potassium concentration in cows retaining and 
non-retaining foetal membranes. 

Group Days around parturition 

Item - 10 -5 -1 0 +1 +3 

Retaining Sodium 148.50 142.00 140.37 139.25 136.75 137.25 
foetal (mEq/L) ± 6,75 ± 5,40 ± 4,30 ±4,05 ±8,70 ± 6,08 
membranes• 

Potassium 4.60 4.55 4.48 4.20 4.25 4.38 
(mEq/L) ±0,65 ± 0,08 ±0,38 ± 0.21 ± 0,22 ± 0.23 

Not retaining Sodium 145.25 136.00 137.50 136.00 132.23 131.00 
foetal (mEq/L) ± 6,80 ±6.80 ± 4.50 ±5.80 ± 9,08 ±7,05 
membranes• 

Potassium 4.35 4.25 4.15 4.00 4.08 4.28 
(mEq/L) ± 0,25 ± 0,10 ± 0,09 ± 0,09 ± 0,12 ± 0,15 

• The differences between two groups of cows are non-significant (P 0.01) 

TABLE 2. Mean ±SD periparturie.nt calcium and phosphorus concentration (mg%) in cows 
retaining and notretaining foetal membranes. 

Group I tem Days around parturition 

- 10 -5 -4 

Retaining foetal Calcium 9.50• 9.45 9.25 
membranes (mg%) ± 0,90 ±0,28 ± 0,90 

Phosphorus 5.38 5.00 5.10 
(mg%) ± 1.00 ± 0.SO ± 1.20 

Not retaining Calcium 10.50 9.82 9.50 
foetal membranes (mg%) ± 0,73 ± 0,78 ±0,94 

Phosphorus 6.00 5.90 6.00 
(mg%) ± 1.20 ± I.IO ± 0.90 

* (P;:>0.01) .. (P>0,05) 

·1ow concentration was maintained 
through days 3 postpartum. Despite 
somewh?-t higher serum sodium values 
in most of tlie cows with retained foetal 
membranes, the differences in the corres­
ponding mean values wipi cows without 
placental retention were non-significant. 

·The mean (±SD) potassium values in 
cows which retained placentae fluctuated 
between 4.20±0.21 and 4.60±0.65 mEq/ 
lit during th~ pei-iparturien t period. 

·.T~ese 'vii,lues, although marginally higher, 
,w~re i;i.ot different from the _correspond-
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-3 - 2 - 1 0 +1 +3 

9.0 8.89• 8.40•· 8.28• 8.92 .. 9.30• 
± 0,29 ±0,70 ± 0,56 ±0,60 ± 0,80 ± 0,86 

4.90 4.95 4.80 3.25 4.50 5.00 
± 0,75 ±0,90 ± 0,78 ± 1.00 ± 1.30 ± 1.20 

9.40 9.40* 9.30* 9.20* 9.38 .. 10.12* 
± 0,92 ± 0,98 ±0,93 ± 0,50 ± 0,65 ± 0,28 

5.75 5.00 5.25 4.90 5.50 5.90 
± 0,80 ± 0.70 ± 1.00 ± 0.70 ± 1.00 ± 1,30 

ing mean values in cows which expelled 
their' foetal membranes normally, On no 
periparturien t occasion did the mean 
values differ to any appreciable extent 
between the two groups of cows. How­
ever, the cows retaining foetal membranes 
maintained apparently constant values 
between day - 10 and day + 3, with 
marg:nally but non-significantly low 
values qn day O and day + I of parturi-­
tion. Majority of the cows (n= 17) i!l 
the ·control group showed considerable 
day-to-day fli.tc,tuation in the potassium 
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concentration during the period of study; 
however, the minimum values were 
obtamed on day O and day + I of 
partllrition . On day + 3 of parturition 
the potassium values revealed a marginal 
rise in almost all the cows in both the 
groups. 

The mean (±SD} calcium values in 
cows with and without retained placentae 
(Table 2) fluctuated between 8.28±0.60 
mg per cent to 9.50±0.90 mg per cent 
and 9.20+0.50 to 10.50±0.73 mg per 
cen t, respectively. The individual varia­
tions in serum calcium levels in both the 
groups of cows were negligible. With 
approaching parturition the calcium 
values tended to decrease. The lowest 
calcium values were observed on the day 
of parturition ( day 0) in both the groups. 
The cows which subsequen tly retained 
placentae had generally lower mean 
calcium concentration on all the occa­
sions before, during and after parturition. 
The differences between the correspond­
ing mean values were significant on almost 
all the days of analyses. 

With the advent of parturition a margi­
nal decrease in mean serum inorganic 
phosphorus concentrations was evident 
in both the groups. While the mean 
±SD inorganic phosphorus levels around 
parturition in cows without retained 
foetal membranes varied between 4.90± 
0.70 mg per cent to 6.0± l.2 mg per 
cent, the cows with placental re ten f on 
had the mean phosphorus values ranging 
from 3.25±1.0 to 5.38±1.00 mg per 
cent during the same period. The inorganic 
phosphorus values touched rnm1mum 
values on the day of calving in both the 
groups of cows (Table 2). It is, however, 
ev:den t from the data that cows which 
retained placentae had low prepartum 
mean phosphorus vah.ies on almost. all 
the days ·of sampling · and that the differ-
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ences in the corresponding prepartuin 
means between the cows with and without 
retention were statistically significan t. 

Discussion 

The results of the present study indi­
cate no major alterations in sodium or 
potassium values during immediate pre­
partum period in cows with or without 
placental retention. This is in consonance 
with the findings of Dutta ( 1980). There 
were no differences in the mean sodium 
or potassium values between cows retain­
ing foetal membranes. T his is in agree­
ment with Dutta (1980) but disagrees 
with the findings of Boiter et al. (1972) 
who reported higher Na+ and K+ in 
cows with and without placental reten­
tion. Similarly, the t esul ts in buffaloes 
which indicate no differences in mean 
sodium or potassium values, irrespective 
of whether placental retention occurred 
or not, are consisten t with those of 
Dutta (1980). This does not however, 
mean that there is no relationship be­
tween these blood parameters and placental 
retention in the bovine, for a drastic 
shift in the immediate intercellular fluid 
may reduce the sensitivity ofmyometrium 
by interfering in someway with the 
reaction of oxytocin with its receptors. 
The involvemen t of K+ and Call+ in the 
action of oxytocin on myometrium has 
been suggested (Berger and Marshall, 
1961). Moreover, estrogen may increase 
influx ofK+ in to cells without any substan­
tial alteration in peripheral plasma values 
(Cole, 1950). This implies that the 
circulating Na+ or K+ values may not 
necessarily reflect their altered meta,. 
bolism in the myometrium and as ~uch 
may not be of any help in understanding 
their role in normal or abnormal parturi­
t ion. "I:he mechanism by which _sodium 
and potassium concentration in . blocxl 
1s increased in cows with placental 

.,_ 
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retention (Boiter et al., 1972) has not 
been elucidated. However, it is possible 
tha t due probably to extensive histamine 
production in Boider's study, Na+ and K+ 
retention in the kindey tubules or release 
of K + from blood or muscle calls migh t 
have lead to hypernaturaemia or hyper­
kalaemia in cows.with placental retention . 

T he marginally higher Na+ and K+ 
concentration in cows with retained 
placentae, in the present study, may 
also be a ttributed to excessive histamine 
release from placental membranes even 
before parturition. Addit:onally, based 
on the repo~ts that oxytocin under 
physiological condi tions has a natriuretic 
effect (Michell and Noakes, 1980) it may 
well be the fact that the . deficiency of 
oxytocin in placental retention (Boiter 
et al., 1972) may result into Na+ JK+ 
retention in the kidney, thus leading to 
a moderate hike in serum Na+ and K+ 
levels. 

A decline in calcium concentration 
wi th the advancement of parturi tion in 
cows as evident in the present in vesti­
gation, has also been reported by other 
workers in cows (Allcroft and Gordon, 
1934 ; Lomba et al., 1972 and Dutta, 
1980). T his decline in calcium may be 
attributed to excessive mammary uptake 
and the subsequent release in to colostrum. 
T he indications of reduced serum calcium 
levels on almost all the days of analyses 
in cows with placental retention as 
compared to cows with normal placental 
delivery are in agreement with 
M artinov (1964). However, T solov (1962) 
observed no relationship between 
reduced blood calcium levels and retained 
placenta in cows. 

A disturbance in calcium homeo­
stasis in cows retaining foetal membranes 
has not been unambiguously established . 
Howevel', exces.sive mobilization of cal­
cium from tai l-bones in cows with retained 
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foetal membranes may be a poin rer 
towards this disturbance. Under physio­
logical condi tions estrogens and /or proges­
terone do not al ter calcium storage in 
the bone or muscle tissue (Duckworth 
and Ellinger, 1956) . I t is not known 
whether an iinbalance in estrogen/proges­
terone results in to low serum calcium, or 
interfere with calcium uptake by myome­
trium in the bovine. However, the results 
of an in vitro study in rats revealed 
that diethylstilbesterol- a synthetic non­
steroidal hormone, and progesterone are 
able to decrease calcium en try in to the 
uterine cells which accounts for their 
inhibitory effect on the contractile activity 
(Batra and B<;:ngtsson, 1978) .' Indispen­
sibili ty of calcium for activating contrac­
tile proteins of muscle cells is well known 
(Weber et al., 1963). 

T he reduction in inorganic phosphorus 
values with advancing parturition, has 
also been reported by Allcroft and 
Gordon (1974), Lomba et al. (1972) 
and Bostedt (1974) in cattle. A heavy 
demand for glucose and, therefore, i ts 
increased metabolism near parturition 
(Cornelius and Kaneko, 1963) and 
lactation may account for decrease in 
serum inorganic phosphorus values. The 
low serum inorganic phosphorus in cows 
with retained placentae may be explained 
on the basis of observation that re ten­
tion of placentae is accompanied by 
reduction in blood glucose (Boiter et al. 
1972; and Dutta, 1980). This reduction 
in blood glucose in cows with retained 
placentae may be due to its increased 
metabolism which involves inorganic 
phosphorus (Doxy, 1971) . 

I t is evident that none of the four 
minerals except calcium, and inorganic 
phosphorus analysed in the present study, 
can be used to predic t placental retention 
in cows. 
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ABSTRACT 

The serum protein bound iodine (PBI), 
alkaline phosphatase (AKP) and pero­
xidase, three indicators of thyroid acti­
vity, were estimated in farm born, weaned 
at birth, male and female Surti buffalo 
calves at different stages from birth to 
the average age of sexual maturity. PBI, 
AKP and peroxidase showed marked 
increase after colostrum feeding. The 
variation from birth to sexual maturity 
was significant for all three estimates. 
The PBI and AKP showed significant 
decrease towards puberty and sexual 
maturity but the peroxidase behaved 
in the opposite way. T he sex difference 
was non significant for all three estimates. 

* • * 
Measurement of serum protein bound 

iodine (PBf) is a reliable quantitative 
index of thyroid activity (Man, et al 
1951) . The enzyme thyroid peroxidase is 
a hemoprotein in nature and it is involved 
in the iodination of thyroxyl residues 
in thyroglobulin, to give rise to thyro­
xine (Taurog, 1970). Vadodaria et al 
(I 978) has estimated serum peroxidase 
as an indicator of thyroid activity. 

The present study was an attempt to 
know these estimates by following the 
same calves from birth to the average 
age of sexual maturity. 
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Materials and Method~ 

The study was conducted for three 
years at the Reproductive Biology Re­
search Unit, Gujarat Agricultural Univer­
sity, Anand, India. On 23 Surti buffalo 
calves (9 males and 14 females) weaned 
at birth· and fed colostrum 15-30 minutes 
after birth. The age at puberty in male 
calves (appearance of spermatozoa in 
penile discharge) was 452 days (15.07 
months). The average age of sexual 
maturity in male (first ejaculate with full 
protrusion of penis) and female (occur­
rence of first oestrus) calves respectively 
was by 520 (17.33 months) and 480 
(16.00 months) day~. The blood was 
sampled by tapping the jugular vein, 
serum was separated and stored at 
-:- 20°C until utilized. The schedule of 
blood sampling is as shown in Fig I a 
(birth to 520 days). 

The sampling stages from birth to 520 
days in male calves were grouped in to 
four consecutive periods namely; Pl­
neonate to prepuberal (birth to 100 days), 
P2-prepuberal (125 to 235 days), • Pa­
puberal (300 to 445 days-P' 3) and P •· 
postpuberal ( 460 to 520 days-P 4'). The 
situation in female calves remained the 
i;ame except that P3 ended at 415 days 
and P, ended at 480 days. The blood 
s<;,I_"\l~ was sampled to estimate PBI, 
AKP and peroxidase by the methods of 



TABLE 1 Analysis of Variance for stage, period and stage within period 
variation. 

Characteristic Source 

Stage Period Stage/period Error 

Protein Bound 
Iodine M 14.48• (32) 81.26• (3) 7.57 (29) 9.42 (153) 

, F: 22.760 (28) 108:05•! (3) 12.53 (2%>) 10.17 (163) 
Alkaline 
Phosphatase. M 1758.09H (32) 11536.77**(3) 746.50••29) 277.96(169) 

F 1600.25 .. (28) 5066.54 .. (3) 1184.29 .. (25) 285.19(215) 
Peroxidase · M 39.93• (32) 64.96(3) 37.35*(29) 19.87( 161) 

F 38.85**(28) 195.40••(3) 20.18 (25) 20.32(208) 
• P> 0.05 •• P> 0.01 

Note: Figures in the parenthesis indi~ate degrees of freedom. The error term for period 
· was stage/period. M-Male calves, F-Female calves. · 

. . 
Acla.nd (1957),.King & Armstrong (1934), 
George (1953) and Machly (1954) . 
S t,i.tistical analysis was done separately 
for male· and. female calves from birth 
to sexual maturi ty, to know variations 
due to stage or periods_· (Steel & T orrie, 
1 Q60). When the varia.tions were signi­
fo:an t then .the critical difference. was 
c~lculated . . Pooled data from rnal.e and 
female calves were analysed to know the 
differences ' between periods, between 
sexes, betw·een stages within period and 
1he -sex period interaction. The unequal 
pumber o( observations at · different 
·stage~ were either due tQ involvement of 
calves born during different phases of 
experimental period or·due to insufficien t 
ijuantity of serum. · 

Results and Discussion 

T he levels of serum PBI, AKP and 
peroxi~ase found at different stages 
from birth to maturity in both the sexes 
of c.alves are given in Figuer la,2a, and 
3a respectively. The means for different 
periods are · presented in Figure 1 b, 2b 
and 3b. T he results of the statistical ana­
lysis are ~ive~ in Table J and 2. 

T he serum P BI showed a clear- increase 
(Fig. la) from its level at birth before 
~olostrum feeding (AB) to 4 hr. after 
feeding colostrum (4 hr AFC). T his 
agrees with the findings of Lewis and 
R alston (1953b) .in calves . . This imme­
diate increase in thyroid activity might 
be essential for better thermoregulation 

TABLE · 2 Analysis of variance for the _pooled data 

Source 

Characteristic . Sex feriod Sex x Period Stage/ P.eriod Error 

Protein bound· iodine 2.61 (1) 143-.37 .. (3) 3.08(3) 18.16• (23) 10.02(308) 
Alkaline phosphatase 71 9.19(1) 12759.99••(3) 1436.i6**(3) 2077.76••(23) 293. I 6(370) 
~eroxidase. 8.53( l) 265.20~•(3) 34.47(3) 36.95(23) 21 .33(360) 

• P> 0.05_ •• P> 0.01 
Note: Figures in the'parenthes

0

is indicate degree's of freedom. The error term for period was stage/period and foi: 
others iC: is error. ·. 

. 
• 



,. 

required for the survival of the young 
(Ganong, 1967). T he PBI level showed 
significant change (T able 1) from bir th 
to sexual maturity (Fig. l a) in male 
(P <0.05) and female (P < 0.01) calves. 
It changed from 3.16 to 10.62 mcg% in 
male and 3.45 to 11 .35 mcg% in female 
calves. Though there was no significant 
difference between many of the consecu­
tive stages, as indicated by the cri tical 
d ifference test, the tendency towards 
reduction in the level with increasing 
age was there (Fig. 1 a). T he mean for 
P1 to P4 were 7.30, 6.10, 4.86 and 4 .52 
mcg¾ respectively in male .calves. In 
female calves the respective values were 
7.78, 5.81, 4.83 and 4.89 mcg% (Fig. 
l .b). So in both sexes the ·serum PBI 
decreased from early age towards puberty 
and tended to maintain or slightly in­
crease towards sexual maturity. The 
decreasing trend of PBI up to puberty, 
recorded in the present study, agrees 
with the studies of Lewis and R ais.ton 
(1953 a,b) and Gill, et a i (1966) on the 
effect of age on PBI level, but does not 
agree w~ th . the observation of · Omar 
et al (1973) in buff~!oes. 

· Th~ sex difference in PBI -(~or the 
data considering both c~ronology and 
periods) was non significant (Tal::i. 2). 
The mean recorded for male and female 
calves were 6.40 and 6.57 mcg% respett2 
ively. T his result agrees with that of 
thyroid activity in Zebu and crossbred 
cattle (Gill, e t al 1966) . 

T he serum AKI showed significant 
(P<0.0l) decline from birth to maturity 
in calves of both sexes (Tab. 1 and 2). 
I ts level in male calves at birth was 54.08 
K.A.U.% and increased to87.44 K.A.U% 
at 4hr. AFC. In female calves the AKP 
at these two stages was 38.61 and 80.31 
K.A.U .% respcetively. In both Sexes 
the AKP level declined subseq uent to 

4 hr _ after feeding colostrum. Th~ 
decrease in AKP level with age becomes 
more clear when the means for differen t 
periods are observed (Fig. 26}. In ma le 
calves ,the rr.ean AKP for Pi, P 2, P 3 anq. 
P 4 was 44.39, 19.77, 17.55 and 14.33 
K.A.U.% respectively. · For the same 
periods in females the levels Were 34.63; 
24.23, 16.33 and 16.16 -K.A.U.%. The 
reduction in serum AKP level recorded 
in the presen tstudy agrees wi th the reports 
in male and (R oussel & Stalicup, 1966), 
female calves ( Agergaai:d • & Larsen, 
1973). However, R oubicek & R ay (1974) 
and Pandiya et al (1977) have recorded 
increase in serum AKP level with age in 
cattle. T he higher AKP found in early 
age in our study might be due to higher 
osteoblast activity for bone formation 
and to higher metabolic rate . AKP 
ac ti vi ty is also· reflective of grow th hormone 
secretion (Freeland & Szepest, 1971), 
Concurrent with higher serum AKP 
activity, higher ' serum calcium and in­
organic phosphoru·s has also · recorded 
(in ano ther parallel study 1n the some 
calves (Devaraj, 1982)'. Further, the 
periods of higher -serum AKP activity 
sh0\ifed higher serum PBI also. 

l . . 

· ' T he overall aver.age serum AKP .for 
male (30.13- K.A.U:%) was slightly 
higher than for female (27.42 K.A.U:¾J 
calves and they grow · slightly faster 
compared with females. H owever, the 
sex difference· was non-significant -for 
AKP levels (Tab. 2). T his is in agreement 
with the findings of Kaker et al (1969} 
but not with Singh, et a l (1972) in buffalo 
calves. R oubicek and R ay (1974) have 
al!.o recorded sex difference in cattle. 

The serum peroxidase levels from bir th 
to maturity (Fig. 3a) changed signi­
ficantly in both the sex (T ab. 1). I ts 
level ranged from 1.43 to 13.28 O .D ./ml/ 
10 min./30°0 in male and 2.55 to 11 .46 



O.D./ml. In female calves. The increase 
in its level from values at birth to 4 hr. 
AFC was more clear in male calves (7 .42 
to 10.47 O.D./ml) than in female calves 
(4.79 to 5.43 O.D./ml Fig. 3a) . The 
peroxidase level from 3 days onwards 
up to the completion of P1 was almost 
constant and then showed an increase 
towards pu berty. Its means for Pi, P2, 

P1 and P, in male calves was 3.70, 4.57, 
6.49 and 4.20 OD/ml. The level for these 
periods in female calves were 3.50, 5 .18, 
6.84 and 7.53 O.D/ml (Fig 3b). So its 
increase up to maturity was clear in female 
calves but in males it was up to puberty 
only. The trend with regard to peroxidase 
activity was opposite to that of AKP 
and PBI which were decreasing. Though, 
there are no comparable studies on serum 
peroxidase, Gangawar and Untawala 
(1971) recorded low leucocytic peroxidase 
activity in children and young ones of 
rat, rabbit and pig, compared with 
their respective adults. The sex and ~ex 
period variation was nonsignifican t 
(Table 1). The overall means for male 
and female calves were 4.63 and 4.93 
O .D/ml. respec tively. These means are 
higher than those recorded in Surti 
buffalo heifers (Vadodaria e t al 1978). 

In the preren ts tud y feeding of colostrum 
about 15 minute5 after birth appears to 
have an imr,crtant biochemical bearing 
as shown by the increase in serum levels 
of PBI, AKP and peroxidase. The change 
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might help for better thermoregula tion 
and higher metabolic activity during 
early age. The overall trend of PBI and 
AKP paralleled together and their levels 
decreased with advancing age till sexual 
maturity. The levels of enzyme peroxidase 
followed a trend opposite to that of AKP 
and PBI. The data suggest that the AKP 
levels might be used as an index to predict 
the advancement of sexual maturit;. 

Sustained levels of PBI and AKP 
might be helpful for better growth of 
long bones and consequently better over­
all growth of the calves. This assump­
tion is supported by the fact that the 
average height of 3 to 3½ year old village 
based heifers (purchased for some other 
experiment) was only 112.4 ems at 
withers, with a mean body weight of 
195 kg.; whereas the female calves in­
cluded in the present study had an 
average height of 126.5 cm at withers, 
with a mean body weight of 205 kg, 
at 480 days of age (i.e. at sexual maturity), 
which is impressively better. The male 
calves in the present study averaged 
229 kg. at the time of sexual maturity 
(520 d ays of age). As these attained 
adequate body weight and sexual matu­
r ity by 15-17 months of age, the values 
estimated may be considered as norms 
and thus the said estimates are mapped 
out from birth to sexual maturity in 
this breed. 
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ABSTRACT 

The total protein concentration in the. 
uterine secretions of buffaloes was investi­
gated during pro-oestrus, oestrus, dioes­
trus and early pregnancy. The protein 
concentration was found to vary with 
the phase of the oestrous cycle. The 
concentration recorded was maximum 
during dioestrus. From the p ressen t study 
it •is suggested that progesterone favour 
protein release into uterine secretions. 
The higher concentration in dioestrus 
may be to nourish the embryo if fertile 
coitus has taken place. In early p regnancy 
the protein concentration was lower than 

'in dioestrus which may be due to the 
.probably lower levels of progesterone 
during early pregnancy and its absorp­
tion by the conceptus for the development. 

"' "' 
The importance of uterine secretion~ 

-in · female reproductive system is well 
recognised. In recent years, there has 
been an increasing interest in defining 
the biochemical nature of the uterine 
environment, though efforts to this end 
have been hindered by the small quan­
tities of the fluid available and the diffi­
culty in obtain ing the fluid. I t is believed 
that intrauterine environment exerts a 
pronounced effect on sperm capacita­
tion and embryonic development. There 
is evidence that uterine protein secretions 
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are essential for embryonic development 
beyond blastocyst stage in cows (Bazer 
1975). A knowledge on the concentration 
of total protein in uterine secretions during 
different phases of the physiology of 
reproduction would aid in the control 
of infertility problems. Hence, a study 
was made in buffaloes which are co;n tri­
buting 60 per cent of the country's milk 
production. 

Materials and Methods 

Genitalia from 45 non pregnant and 15 
early pregnant (25-30 days) buffalo cows 
were collected from the slaughter house 
and they .were .transported to the labo­
ratory in an ice box. The nonpregnant 
uteri were classified ·into pro-oestrus, 
oestrus and dioestrus based on the gross 
morphology of the ovaries as per .. the 
techniques of Choudary . et. 4l. (1968) 
for follicular size and' Abul Fadle et al. 
(1·9V4) for ·the corpus luteum ·sjze. T he 
pregnant uteri were grouped" as early 
pregnancy based on the biometry of the 
conceptus as per the technique of Arthur 
(1968). 

T he method of Olds and VanDemark 
(1957) was adopted for the collection of 
uterine secretions, with a slight modi­
fication i.e. a wooden roller pin was used 
in the collection technique. From the 
pregnant uterus uterine secretion was 
collected in the same manner after the 
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TABLE 1 Total protein concentration (g/100 ml) in 
uterine secretions of buffaloes during certain phases 
of reproduction 

Reproductive 
phases 

n Mean S.E. Range 

Pro-oestrus 15 8.04 0.29 5.90 to 10.00 
Oestrus 15 4.09 0.55 1.00 to 9.10 
Dioestrus 15 12.03 0.54 8.50 to 15.00 
Early Pregnancy 15 8.15 0.67 4.80 to 12.20 

'F' Observed 37.39•• (d.f. 56) 

Statistical comparison Difference LSDT Inference 
value value 

Pro-oestrus to oestrus 3.95 1.04 •• 
Pro-oestrus to Dioestrus 3.99 1.04 •• 
Oestrus to Dioestrus 7.94 1.04 •• 
Pro-oestrus to Early pregnancy 0.11 0.78 NS 
Oestrus to early pregnancy 4.16 1.04 •• 
Dioestrus to Early pregnancy 3.88 1.04 •• 

n = no. of samples 
S.E. = Standard error 
d.f. = Degree of freedom 
•• = Significant at P>0.01 
NS = Nonsignificant at P> 0.05 

LSDT = Least Square Difference Test 

removal of conceptus by making a trans­
verse incision dorsally just anterior to 
the osin tern us and lifting the u terine 
horns from the tubal end for the escape 
of the conceptus along with the fetal 
sacs and after a ligature was applied 
anterior to the incision. Those uteri 
which showed placental formation were 
discarded. The samples which contained 
cloudy flakes and or blood tinge were 
discarded. Immediately after collection 
the samples were stored at - 4°C until 
they were analyzed for total protein by 
Biuret method as described by Wooton 
(1974). Statistical analysis of the data 
was done as per the method of Steel and 
Torrie (1960). 

Results 

T here was a significant (P< 0.01) 
variation between the phases of oestrous 
cycle studied. I ts concentration was 

highes t in dioestrus and lowest in oestrus. ' 
In early pregnancy its concentration 
was significantly (P<0.01) lower than 
dioestrus and higher than oestrus. Mean ­
values are recorded in the Table I , and 
Fig. 1. 

Discus sion 

T he values recorded in this study 
during oestrus is in agreement with 
Schultz et al. (1971) and Lamothe et al. 
(1972) in cows. The values of the otlier 
phases varied marginally, perhaps it 
could be due to species variation . There 
was a signifi<:~n t increase in the protein 
concentration during lute.al phase than 
in follicular phase in ewe, cow, sow and 
mare (Heap 1962; Schultz et al. 1971; 
Chen et 'al. 1973; Zavy and Bazer 1978). 
A similar trend has been noticed in 
buffaloes by Pahwa et al. 1980, and also 
in the present study, higher protein 

~ 
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content during the dioestrus in the 
present study may be a ttri bu te4 to high 
blood progesterone level during this 
phase. Knight et al. (1973) has demons­
trated that progesterone con trols porcine 

' uterine secretions. 

In early pregnancy there was a signi­
ficant decrease (P<0.01) in the concen­
tration of total protein than in dioestrus. 

Progesterone therapy increases protein 
concentration in uterine secretions of 
sows (Kovalenko 1972}. Thorburn and 
Schneider (1972) are of the opinion that 
progesterone concentrat ion during first 
forty days of pregnancy decreases slightly 
from the level seen during dioestrus. T he 
conceptus 'Protects' the corpus luteum 
during pregnancy. T he period over which 
i t influences to establish the corpus 
luteum is short in pig and it takes 50 
days in sheep (Moor 1968), during 
which time sufficient Lu teotrophic hormone 

# to maintain corpus luteum is absent 
"""- (Heap et al. 1973). In cows it is suggested 

that Luteinizing hormone is the major 
component of Luteotrophic hormone 

complex, which stimulate progesterone 
synthesis by the corpus lutewn to opti­
mum level later a period after concep­
tion. Hence, the lower concentration 
noticed in the present study during early 
pregnancy may be due to the lower 
progesterone level. 

Proteins in uterine secretion is essential 
for nida tion in rats (Schinozuka 1980)', 
better survival of embryos in sow (Kova­
lenko 1972) and development of conceptus 
in buffaloes (Pahwa et al. 1980). Ayalon 
(1978) recoi-ded significantly lower levels 
of protein in early pregnancy than in 
dioestrus cows which were unbred. In 
sow, proteins serve in transporting water­
insoluble nutrients in to the conceptus 
from uterine millieu (Adams et al. 1981). 
These findings suggest that developing 
concep tus utilizes the protein present in 
the uterine secretions. This may also be 
a probable reason for the lower concen- . 
tration of total protein observed in the 
present study during early pregnancy 
than in dioestrus apart from the lower 
concentration of blood progesterone 
during early pregnancy. 
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ABSTRACT 

Blood serum PBI was estimated from 
pregnant buffaloes for successive three 
pregnancies. The average PBI in pregnant 
buffalo covering 672 samples was 5.97 
mcg/100 ml., which was higher compared 
to non-pregnant. The concentration of 
PBI was considerably high during early 
gestation compared to mid and late 
gestation. After Day 50 of gestation the 
trend was declining till parturition. 
Towards the term, last 15 days; a steap 
fall in the estimate was noticed, which 
again increased soon after calving. Post­
partum performance was not adequate 
in those animals which had lower PBI 
during pregnancy. 

* * * 
Measurement of serum PBI , as 90% 

of T4 is bound with protein, is a reliable 
quantitative index for evaluating thytoid 
activity (Man. et. al. 1951). Thyroid 
hormone also plays a role in the physio­
logy of reproduction. I t is linked with 
that part of adrenal cortex which has 
in fluence on the various reproductive 
processes (Maqsood, 1954). There is an 
interrelationship between thyroid, adrenal 
and gon ads. 

Materials and Methods 

T he experiment imiliided total of 24 
pregnancies (Surti buffaloes). These ani­
mals underwent 3 successive pregnancies. 
Each pregnancy had 27 . stages, from 
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TABLE 1 Details of pregnancy phases 

Phases 

One 
Two 

Three 

Four 

Five 

Six 

Seven 

Physiological stage 

Fertile heat 
Day 2 to Day IO 
(Ovulation, Fertilieztion and Shedding 
of Zona pelucida). 
Day 15 to Day 50 
(Placentation and Implantation). 
Day 65 to Day 125 
(F oetation and organogenesis). 
Day 155 to Day 275 
(Development of foetus). 
Last 15 days of to parturition 
(Development of udder, Teat engorgement, 
Uterine contraction, initiation of labour 
Pain and Parturition). 
2hr Post-partum. 

fertile heat to parturition· Blood collec­
tion was done from jugular vein, serum 
was separated and stored at - 20°0 
with merthiolate as preservative till 
analysed. Estimation of PBI was done 
by the standard alkaline ashing method 
of Acland (1957). T he data were ana­
lysed statistically by the model of Rando­
mised Block Design as stated by Panse 
and Sukhatrne (1978). For detail analysis 
these 27 stages were gi'ouped into 7 
phases (T able 1) according to physiolo­
gical significance. 

Results 

T he average concentration of PBI 
calculated from 672 samples covering 
three pregnancies was 5.97 mcg/100 ml. 



TABLE 2 Serum BBi (m cg/100 ml) Mean ± SE in pregnant buffalo 

Stage/day Heat 2nd 3rd 5th 10th 15th 20th 25th 30th 
Parity I 5.02 9.11 6.39 7.55 10.64 6.60 4.50 6.92 8.77 

± 0.45 0.70 0.77 0.61 0.64 0.36 0.49 0.89 0.73 
II 5.67 7.68 6.32 9.44 5.83 7.21 7.40 10.65 6.34 

± 0.72 0.58 0.83 0.90 0.86 1.41 0.88 1.47 0.95 
III 5.59 8.13 6.71 7.83 9.28 7.28 7.63 7.46 6.40 

-H0.73 0.81 0.12 0.50 0.60 0.36 0.48 0.72 0.51 

Stage 35th 50th 65th 80th 95th 125th 155th 185th 215th 

Parity I 6.48 5.69 5.74 6.88 5.78 5.49 7.73 7.33 6.55 
± 0.79 0.62 0.60 0.68 0.92 0.64 0.78 0.88 0.64 

II 7.37 8.22 6.92 7.22 7.16 5.72 4.03 4.84 5.89 
± 1.68 1.17 0.98 1.12 0.78 0.76 0.53 0.62 1.76 

III 8.19 8.58 7.28 7.67 8.32 6.55 7.45 6.93 7.75 
± 0.62 0.64 0.75 0.48 0.91 0.57 0.37 0.50 0.71 

Stage 245th 260th 270th 275th - 15 - IO -5 AP.• PP.•• 

Parity I 5.86 5.88 6.77 5.91 5.48 5.48 5.19 3.63 5.29 
± 0,78 0.83 1.20 0.60 0.61 0.69 0.83 0.39 e 0.40 

II 4.20 4.88 4.82 5.73 4.15 3.22 4.42 6.95 5,98 
± 0,47 0.75 0.74 0.82 0.75 0.49 0.80 1.86 1.85 

III 6.49 8.01 7.52 7.22 8.56 8. 17 6.76 5.34 5.66 
± 0.46 0.58 0.50 0.30 0.79 0.71 0.81 0.49 0.87 

• AP = 2hr Antepartum •• PP = 2hr. Post-'partum. 

The average for first, second and third 
pregnancies were 6.39, 5.99 and 6.98 
mcg/100 ml respectively. Estimated levels 
for all the 27 stages have been given 
in T able 2. 

Graphical presentation in the figure 
(Fig. 1 a) represents the mean for three 
pregnancies against 27 stages. I t is clear 
that oscillating higher levels were observecj. 
during early gestation compared to lat~ 
gesta~ion. Appreciable decrease in the 
estimate has been noticed after 80th 
Day of gestation. A considerable i~creas~ 
was recorded soon after calvjng. · 

' .I 
Phasewise analysis (Presented as Qar 

diagram figure 1 b) revealed tlia t i>BI 
estimate increased during period of 
ovulation, fertilization and release of 
blastocyst by shedding the zona pellucida 
(Phase-2). Then i t decreased till 6th 
phase (parturition). · ·· ' 

Discussion 

PBI got elevated during pregnancy 
compared to previous cycles of the same 
animals (5.46 mcg% Pathak, 1983). 
Work done by Kiesel and Bum (1960); 
Artner and Golob (1964); Kaneko and 
Comeleus ( 1970) and Huss an and Alakkan 
(1960) for selected stage of gestation 
also reveals higher PBI in pregnant cattle. 
T his increase may be attributed to in­
creased metabolic rate during pregnancy. 
Marine (1917), one of the pioneer worker 
on thyroid gland, named this as 
"Workhypertrophy". 

Undulating higher levels were present 
up to Day 50 of gestation, a period by 
which placental establis,hment completes 
in bovine; reflects its demand and syn the­
sis (Raizada and Pandey 1984). There 
after, the estimate declined. This may be 
due to Utilization by growing foetus by 
,getting-m.atemal PBI transferrsd through 
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placen ta as needed. Such possibility is 
reported by Warner (1962). 

The second phase of decrease starts 
from 270 th Day of gestation, which is 
about 22 % of the level for early gestation. 
This fall in maternal PBI may be due to 
its involvement and utilization for deve­
lopmen t of mammary gland and milk 
syn thesis. Similar type of trend in serum 
PBI for late gestation have also been 
reported in cattle by Lewis and Ralston 
(1953) and Robertson tt. al. ( 195 7). 
T heir explanation for the decrease was 
the u tilization of it for milk syn thesis. 
WorkofMaqsood, (1954) and Pipes et. al. 

l'NIISES OF PRE<JNANCY. 

( 1958) has proved the requirement and 
influence of thyroid hormone on milk 
secretion. 

A detailed look in to the individual 
animal in our study indicates that a delay 
in the occurrence of first heat and service 
period during postpartum was noticed 
in those animals which had lower PBI 
in the circulating blood during second 
half of gestation. This leads to an under­
standing that supplementation of iodine 
during late gestation as one among the 
managerial factor may help to improve 
the reproductive p erformance during 
postpartum period . 
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ABSTRACT 

A marked difference in the Prostag­
landin F 2 oc concentrations was observed 
in the suckling and non-suckling buffalo 
calves. The concentrations being higher 
in non -suckled calves. 

* * * 
T he development of a highly sensitive 

method of radioimmunoassay had made 
it possible to measure the circulatory 
levels of pros taglandin F 2« in animals 
and to monitor the changes in the circu­
latory levels during growth and reproduc­
tion. How these pharmacological agents 
interact with the genetic and nutrit~onal 
factors and control growth process was 
still unexplored area of research . Since 
no information was available in the 
literature regarding the circulatory levels 
of prostaglandin F 2« in the peripheral 
blood plasma during neonatal period, 
influenced by non suckling response in 
buffalo heifers, the present study was 
undertaken to measure the normal circu­
latory levels of prostaglandin F 2« during 
neonatal period in buffalo female heifers. 

Materials and Methods 

Murrah buffalo female calves of day 
I to day 3 of age were selected from the 
herd of National Dairy Research Insti tute 
for the study. The selected animals were 
kep t in a loose housing sys tern separately 
under the similar conditions · of feeding 
and management. Blo.od sampling was 
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done prior to feeding each day between 
0800 hr and 1000 hi. Blood samples 
were drawn daily in the heparinized 
chilled glass stoppered tubes from the 
jugular vein with least undue stress to 
the animals on days 1, 2 and 3. The 
blood samples were kept in ice imme­
diately after collection and the plasma 
was separated by cen trifuging at 3000 
rpm for 30 min. T he plasma was stored 
at - 15°C pending prostaglandin F2« 
analysis. 

Radioimmunoassay of prostaglandin F2oc 
in blood plasma. 

T he prostaglandin F 2« in the peripheral 
blood plasma was estimated by the proce­
dure of Hixon, et al. (1973) with some 
modifications (Table I). Blood plasma 
(0.3 ml) was taken in clean and steri­
lized glass tubes of 12 X 100 mm (comings) 
and assayed Without extraction in dupli­
cate. The samples were incubated at 
room temperature (30°C) with O· l ml 
of a specific prostaglandin F 2« antiserum 
dilution (1 :1000. T hirty min later, 0.1 
ml of the · labelled prostaglandin F2« 
abov t 4000 cpm) was added to each 
sample tube and incubated at room tem­
perature. The standard tubes contained 
0.4 ml PBS buffer (pH 7.00), 0.1 ml of 
2, 4, 8, 16, 32, 64, 128, 256, 512 and 1024 
pg/0.1 ml prostaglandin F2« standard 
0.1 ml specific antiserum and 0.1 ml 
labelled PGF 2.oc T he tubes were vortexed 
vigorously and then incubated at 4°C for 



TABLE 1 Experimental conditions and validity of radioimmunoaaaay for the estimation of 
prostaglandin Ft« in blood plasm a of buffaloes. 

Experimental conditions 

Plasma volume 
Antibody dilution 
Tracer added to each tube 
Incubation volume 
Incubation temp. 
Incubation time 
Seperating agent for bound 
and unbound hormone 
Volume of separating 
agent added 
Centrifugation temp. 
Centrifugation time/speed 
Counting portion 

Cocktail added 
Counter used 

0.3 ml 
I: 1000 (Initial) 
4000 cpm 
0.5 ml 
+4•C 
20 hr. 
Activated 
charcoal dextran 
0.5 ml at + 4•C 

+ 4•C 
15 min/3000 rpm 
Suppernatant 
(PPO) (POPOP) 

(Biosolv) 
5 ml 
Packard Tri carb 

20 hr. Dextran charcoal 0.5 ml suspension 
was added in each tube at 4°C and the 
mixture was vortexed for 15 seconds. 
The tubes were centrifuged for 15 min 
at 3000 rpm at 4°C. The supernatant 
was transferred to the liquid scin tillation 
in glass vials containing 5 ml. scinti­
llation fluid with 10 per cent Blosolv. 
Counting was performed in a Packard 
Prias Tri-Carb Automatic Liquid Scienti­
llation Counter, equipped with T ele Type 
Writer with a punch. T he sensitivity, 
In tra and Inter assay of variation and 
recovery are given in T able 1. The speci­
ficity of an ti body to pros tag Ian din F 2ix 

was rer,orted earlier (Shemesh et al; 
1978). 

Results and Discussion 

TABLE 2 Plasm a l evel s Prostaglandin F 2ot 

(ng/ml) in buffalo female neonates. 

Age 

Day I 
,Day 2 
Day 3 

Weaned 

2.64± 0.50( 18) 
2.20±0.41(17) 
2.74± 0,67(16) 

Suckling 

0.81± 0.62(4) 
0.58± 0,26(4) 
1.38± 0,71(2) 

Figures in parenthesis indicate number of animals. 

Validity 

Sensitivity 
Intra-assay C.V. 
Inter-assay C.V. 
Recovery (pg) 

2 pg 
8.50 
12.37 

No. of PGF1ot PGF1ot 

replicates added recovered 
4 50 57.72±2,43 
4 100 117,56± 4,35 
10 250 267.09± 19.58 
20 500 483.51 ± 34.12 

r = 0.9986 (P<0.01) 
b = 0.9375 

y = 21.4177 

± SEM = Standard error of mean 
C.V. = Coefficient of variation 

r = Coefficient of variation 
b = regression 
y = Dependent variable. 

c.v. 

6.01 
5.22 
16.43 
15.81 

The suckling and non suckling buffalo 
female calves had a marked difference 
in the prostaglandin F2« concentrations 
being higher in non suckled calves. 
However, there were slight decrease on 
day 2 of birth in both the groups. T he 
results of this study, seems quite interest­
ing as the levels in neonates were quite 
high to the levels of prepubertal and 
peripubertal heifers (J ain, 1983). The 
higher level of prostaglandin F 2« in 
neonates may be indicative of fe tal origin 
and a poor metabolic clearance rate in 
neonates. I t is difficult to substantiate 
these findings as no work on the estima­
tions of prostaglandin F2« has been 
reported in dairy animals. However, 
Mitchell et al. (1978) did measure the 
PGF2oc levels from birth onwards in 
children and reported a similar pa ttern. 
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ABSTRACT 

The data pertaining to the reproductive 
traits of 71 cross bred cows during the 
period 1982-'83 were collected and 
analysed to study the factors influencing 
the post-partum oestrus, number of 
Artificial insemination (Al) per concep­
tion, service period, inter-calving period 
and weight of calf at birth. The mean 
postpartum oestrus, Number of Al per 
conception, service period, intercalv.ing 
period and weight of calf at birth were 
75.37±5.21 days; 2.54±0.21; 126.08± 
9.34 days; 418.83±12.92 days and 24.46± 
0.65 kg. respectively. Milk yield of cows 
during 90 days ,after calving had signi­
ficant influence on the number of Al 
per conception. Post-partum oestrus in ter­
val did not vary significantly between 
seasons. Number of Al per conception 
and service period showed significant 
variation between seasons. Season of 
calving had no significant influence on 
the inter calving period and birth weight 
of calves. 

* * * 
In troduction of cross bereding of 

indigenous cattle with exotic breeds has 
resulted in the production of high yielding 
animals. But to explore the fu ll produc­
tion poten tial of these cross bred cows it 
is essential that they should possess a 
high reproductive efficiency. Substantial 
economic losses result from long inter­
calving period and early culling of cows 
due to reproductive failure. T he post-

partum phase is the most critical period 
in determining the efficient teproduction 
in cows. I t is known that certain fac tors 
like stress due to high production and 
variations in the climate may alter the 
already sensi tive . post-partum phase of 
the reproductive cycle and thereby upset 
the whole reproductive mechanisms. An 
attempt is, therefore, made to study 
reproductive trai ts of cross bred cows 
during the post-partum period and to 
find out the possible factors which would 
affect the reproductive behaviour during 
this period . 

Materials and Methods 
The data pertaining to 71 cross bred 

cows belong.:.ng to the Livestock farm 
attached to the Kerala Agricultural 
University formed the material for the 
study. All the cows were maintained 
under identical condi tions of feed and 
management. The data with regard to 
the post-partum oestrous interval, number 
of Al per conception, inter calving 
period and birth weight of calves were 
collected. To study the effect of production 
on these traits the milk production 
during the first 90 days were collected 
and grouped as those producing 750 kg. 
and below and those producing above 
750 kg. T o study the effect of season, 
the whole year was divided in to the 
following season as per Mathai and R aja 
(1976). 
Season I: Summer- February, March, 

April and May. 



TABLE 1 Showing the m eans and standard error oC post-partum oestrus interval, number of A.I. 
per conception, service period, calving interval o f cross b red cows and birth w eight of calves 
during season I, II and Ill. 

Post-partum ocstrum 
Number of A.I. per conception 
Service period 
Calving interval 
Birth weight of calves 

Season I 

66 ± 10.83 days 
2.42 ± 0.37 
106.82 ± 18.81 dasy 
398.47 ± 9.85 days 
23.29 ± 1.52 kg ------------

•• Significant at I% level 

Season JI Season I II 
- - - ----------

84.9 ± 10.52 days 75.03 ± 7.44 days 
3.61 .. ± 0.36 2.06 ± 0.26 
171.22 .. ± 18.28 days 115.39 ± 12.92 days 
451.17 .. ± 9.58 days 395.72 ± 6.77 days 
23.56 ± 1.48 kg. 25.43 ± 1.03 kg. 

TABLE 2 Showing the m eans of post-partUDl oestrus interval, number 
of A.I. per conception, service period, and calving interval in 
cross bred cows. · 

Milk yield 

Above 750 kg in Below 750 kg in 

Post-partum ocstrum 
Number of A.I. per conception 
Service period 

first 90 days 
79.07 ± 9.28 days 
3.32 ± 0.33 .. 
144.87 ± 15.8 days 

first 90 days 
72.66 ± 5.96 days 
2.74 ± 0.26 

114.78 ± 11.32 
407.15 ± 18.97 days Calving interval 434.8 ± 16.23 days 

•• Significant at I% level 

Season II: Rainy- June, July, August 
and September. 

Season III: Winter-October, November, 
December and January. 
The data were subjected to statistical 

analysis (Snedecor and Cochran, 1967). 
Results and Discussion 

The reproductive traits and factors 
influencing it are shown in Table I and II . 
The post-partum oestrum occurred at 
a mean interval of 75.37± 5.21 days in 
cross bred cows studied. It was observed 
that the pot-partum oestrus interval v.as 
shorter (72.66±5·96 days) in those 
having production less than 750 kg during 
the first ninety days then those produced 
more than 750 kg (79.07± 9.28) days. 
The variat'on was, however, not signi­
ficant. This is in agreement with that of 
Edmondson, (1949), and Olds and Seath 
( 1953) who reported that milk production 
had no influence on the timings of the 

67 

firs t oestrus after calving. Korner ( 1966) 
in contrast, pointed out that the onset 
of oestrus varies within physiological 
limits and can be blocked by high milk 
performance. This was supported by 
Blan (1958) who observed that a high 
frequency of silent heat in good milkers 
in which overt signs ofheatonly appeared 
after milk yield declined. Mares (1959j 
found correlations between . 90 days 
milk production an~ the calving to oestrus 
interval. It could also be observed that 

! .. ' • :1 
post-partum oestrus occurred in 66:±: 
l0.83 days; 84.9± 10.52 days; 75.03± 
7.44 days during summer, rainy and 
win ter seasons. Analysis of data did not 
reveal any significant influence of seasons 
of calving on the onset of post-partum 
oestrus. However, seasonal influence on 
the post-partum ovarian activity has 
been repor ted by Roberts, (1971) and 
H afez ( 1980). 



The number of Al per conception was 
3.32±0.33 and 2. 74±0.26 in cows which 
produced more than 750 kg. and below 
750 kg. respectively. The variation was 
statistically significant. This increase in 
number of A. l. in high yielding animals 
is in agreement with finding of Baier 
(.1965) and Sell (1965}. The number of 
A.I. per conception was 2.42± 0.37 
during summer, 3.6.1 ± 0.36 during rainy 
and 2.06±0.26 during winter. Analysis 
of data revealed that the number of 
A.I. per conception was significantly 
higher in rainy than summer or winter 
season. 

The mean service period of the cows 
was 126.08±9.34 days. Service period 
did not vary significantly between the 
high and low producers, the values being 
144.87± 15.8 days and 114.78± 11.32 
days respectively. The mean service 
period of cows calved during summer, 
rainy and winter season were 106.82± 
18.81 days; 171.22±18.28 days; and 
115.33±12.92 days respectively. On 
analysis it was found that the service 
period of cows calved during rainy season 
was significantly higher than those calved 
during summer and winter seasons. 

The mean in tercalving period of cows 
studied was 418.83±12.92 days. It was 
further revealed that the milk yield during 
first 90 days did not influence the inter­
calving period, the values being 434.8± 
16.23 days and 407.15± 18.97 days res­
pectively for those which. prod~ced more 
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than 750 kg. and less than 750 kg. of milk 
in first 90 days of lactation. This is consis­
tan t with the report of Carl (1967) 
who did not find any definite correlation 
be tween average calving interval and 
milk p roduction performance. On the 
contrary Carman (1955} and Damn 
( 1965) opined that high milk yield 
performance of cows was always accom­
panied by prolonged calving interval. 
The inter calving period in cows which 
had previous calving during summer, 
Rainy and Winter seasons was 398.47± 
9.85 days; 451.17± 9.58 days and 395.72± 
6.77 days respectively. The calvjng 
interval of cows calved during rainy 
season was significantly higher than 
other seasons. Singh et al. ( 1958), however, 
found that season of calving had no 
influence on the future inter calving 
period in Hariana cows. 

The mean birth weight of calves in 
the presen t study was 24.46+ 0.65 kg. 
The mean birth weight of calves born 
during summer, rainy and winter seasons 
were 23.29± 1.52 kg., 23.56± 1.48 kg. 
and 25.43±.1.03 kg. respectively. The 
variation in the birth weight of calves 
due to seasons was not significant. This is 
in agreement with that of Mathai and 
Raja (1976). 
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ABSTRACT 

In ter-cestrual lengths of the 1121 
oestrous cycles in 243 repeat breeding 
(R.B.) buffaloes were studied. The normal 
range ofoestrous cycle length (18-25 days) 
was observed to the extent of 36·75 
per cent. The short (<17 days), long 
(26-36 days) and double cycle lengths 
(37 to 48 days) were observed to the 
extent of 20·33, 19·89 and 23·05 per 
cent respec ti vel y. 

Occurrence of oestrouses in repeat 
breeding buffaloes during different months 
of the year were studied. Out of 1698 
oestrous periods studied, 1101 (64.8%) 
were exhibited during high breeding 
season (September-February) and 597 
(35.16%) during low breeding season 
(March-August). 

* * * 

Normal reproductive efficiency is the 
first basis for sound and economical 
animal production. The need to maintain 
regular calvings has been advocated 
frequently and the cost of delayed breed­
ing has been shown to be relatively high. 
The animal failing to conceive i.e. repeat­
ing adversely affects the economy of the 
cattle industry by loss of production, loss 
through the cost of maintaining non­
producing animals, loss due to decreased. 
no. of calves born and loss due to increased 
depriciaton cost. The reproductive cycle 
in the animal is chiefly governed by hormo-
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nes and affected by many factors like 
nutritive status of the animal, seasonal 
influence, day light hours, temperature, 
age, lactational stress, transportation, 
systemic diseases, endocrine disturbances 
and infection of genital tract. 

Materials and Methods 

For the present study the data were 
collected from the Veterinary College 
A.I. Clinic attached to the Department of 
Gynaecology and Obstetrics. Records of 
buffaloes which had completed four or 
more inseminations without pregnancy 
were studied. In all 1121 inter-oestrus 
intervals from 243 (36 Heifers and 207 
buffaloes) animals were analysed. These 
intervals were dividded in to various 
groups as< 17 days (short cycle), 18-25 
days (normal cycle), 26-36 days (long 
cycle) and 37-50 days (double cycle.) 

Occurrence of oestruses in R.B. Buffaloes 

The breeding records of 324 R.B. buffa­
loes and heifers were studied and analysed 
to find out the frequency of repeating 
cycles in them during different mon ths 
and during low (March to August) and 
high (September to February) breeding 
seasons of the year. A total of 1698 
oestrous cycles were analysed for the above 
purpose. 

Results and Discussion 
The in ter-oestrual period plays an im-: 

portan t role in the reproductive abili t}' of 
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an individual female and aberrations in 
this pattern can lead to various subfer­
tili ty con di tioni. In the present study 
on pattern of oestrous cycle in repea t:ng 
buffaloes ·a total of l 121 oestrous cycles 
in · 243 buffaloes were observed and 
studied. 

The study revealed that in r.¢pea ting 
buffaloes the number and peri;en t of short 
cycle, snormal cycle, long cycle and double 
·cycle (missed ·cycle) were 228 (20.3'3%), 
412 (36.75%); 223 (19.89%) atid 258 
(23.50%) respec tively. The trend of re­
peating -cycles has been presented in 
Figure 1 . 
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Hafez (1954) reported that symptoms 
of heat in buffaloes were of less intensity. 
As a r~sult, rthe interval ;between two 
successive insem:inations. l increases. 
Luktuke ( l 976) rep'orted on the aberrant 
patterns of oestrus and oes.trous. .cycles 
occuring in bu ffaloes ·. to , ibe due- <10 

weak oestrus; silent oeS,U-14:ll, early <ivula­
tion, dela)1'cd ovaluation; • anovulatory 
oestrus, short an_d lor..g oestrus and persi:s­
tant oestrus. His stu~y revealed t~t 
Jong oestrous cycles ( ,<26 : days) were 
of frequent ,oc~ure~ce·· in rep eatirg 
buffaloes.· , u 

R ao et al. (1973) reported thar 40 



~ 
1/) 1 0 
Ill 
J 
u 
>--u 
\!1 
z 
~ 5 
111 
ll. 
w 
Dt: 

S(P Ott ""' ore JNC S:H MAit APlt ~ u - AUli 

M ON TH S 

percent of the cycles in Surti buffaloes 
fell within the range of 15 to 29 days. 
Derashri (1982) reported that 45.07 
percent of oestrous cycles occurred within 
normal length (18 to 24 days) and 54.93 
percent cycles were with abnormal length. 
Under the present study the normal 
cyclicity was 36.75 percent. The normal 
pattern of cyclicity should be at least 70 
percent in regular breeding animals 
(Lamond, 1968). I t was apparent that 

jn repeat breeding buffaloes the normal 
pattern of oestrous cycle length was marke­
dly affected. 
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Ginther (1968) reported that exposure 
of the endometrium early in the oestrous 
cycle to experimental metri tis or foreign 
substances resulted in shortened oestrous 
cycles, whereas, exposure late in the cycle 
to metritis resulted in prolonged cycle!\. 

In repeat breeder buffaloes in present 
study, the percentage of short and long 
cycles were to the extent of 20.33 and 
19.89 percent, respectively. In assessing 
the repeat breeder syndromes the effect 
of death of conceptus on cycle length is 
an important consideration. It has been 
reported thatembryonal mortality occur-



red within 16-35 days in a considerably 
large percentage ofR.B. animals (Hansel, 
1959, Boyd et al. 1969) and this was usally 
associated with longer cycles. 

Occurrence of oestrus ire Repeat Breeders: 

Under the present study a total of 
1698 oestrous periods were studied in 324 
repeat breeder buffaloes and heifers. An 
average of 5.24 (3 .0 to 12.0) insemina­
tions were performed without conception. 
Out of 1698 oestrous periods 1101 (64.84%) 
were exhibited during breeding season 
(September to February) and 597 (35.16% 
during low breeding season (M arch to 
August). The details have been presented 
in figure 2. 

Narsimha R ao and Sambashiva R ao 
(1970) reported that oestrus in village 
herds of Indian water buffaloes has a 

definite breeding period. Seasonality of 
breeding in the Indian breeds of bu.fialoes 
has been reported by Roy et al. ( 1972) 
and Abhi et al. (1973). 

It can be seen that though the animals 
under study were repeat breeder buffaloes 
the ratio of frequencies of evinced oestrous 
periods per animal in breeding and low 
breeding seasons was differed significantly 
(3.39 vs 1.84). I t is evident that the 
problem of repeat breeding is being faced 
in the field more during the breeding 
season when animals evince more number 
of oestrous period. 
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ABSTRACT 

The study was conducted on 80 cross­
bred cows to observe the blood calcium and 
phosphorus level in anestrus cows. The 
mean calcium value (10.18 mg per cent) 
on the day of heat was significantly 
higher than the value (9.97 mg per cent) 
when the animals were in anestrus. The 
level of inorganic phosphorus at estrus 
averaged 7. 79 mg percent with average of 
3.8 to 12.19 mg per cent, while during 
anestrus, the value averaged 6.84 mg per 
cent with range of 3.2 to 11.88 mg per 
cent. The difference in the values was 
significant (P<0.05). 

* * * * 

There is a definite role of calcium and 
phosphorus in female reproduction. Lack 
of minerals especially calcium and phos­
phorus upset the proper functioning of 
reproductive organs. Moddie ( 1965 ). 
described the role of calcium in sensitizing 
the tubular genitalia for action of hor­
mones. 

Hence the study was planned to investi­
gate the biochemical constituents in 
anestrus crossbred cows. 

M aterials and Methods 

The study was done on crossbred cows 
belonging to Mi1itary Dairy Farm, 
J abalpur. The experimental animals 
comprised of 80 anestrus crossbred cows. 

Animals were divided into following 
groups :-

Group Number Type of 
of cows groups 
in the 
group 

I 20 Control 
Ila 10 Treatment 
Ilb 10 Trea trnen t 

III 20 Treatment 
IV 20 Treatment 

Name of 
groups 

Anestrus 
Fertivet 
Fertivet+ 
Copper 
sulphate 
Secrodyl 
Lugol's iodine 
with utero­
ovarian 
massage. 

Anestrus group Control: No treatment 
was given to the cows of his group. Blood 
samples were collected on the day 
of gynaeco-clinical examinaton. Each 
animals of this group was observed for 
signsofheatupto2 1 days. Blood samples 
were collected from the cows that came 
in heat within the above period on the 
day of induction of heat and also from 
the cows that failed to come in heat 
within the above period on day 21 of 
gynaeco-clinical examination. 

Treatment group: Blood samples from 
all the cows in these groups were collected 
just prior to treatment and after gynaeco­
clinical examination. Each animal was 
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observed for signs of heat upto 21 days. 
If they came in heat on any day post­
treatmen t, their blood was collected on 
the day of induced heat within the above 
period. The blood samples of the animals 
which failed to come in heat upto 21 
days were obtained on twenty first day 
of gynaeco-clinical examination. 

E!itrus group : Blood samples from the 
cows of this group were obtained on the 
day of induction of heat after gynaeco­
clinical examinaton. The concentration 
of different blood chemical constituents 
was compared with the corresponding 
values recorded during anestrurs. 

Results and Discussion 

In the present study the serum calcium 
value averag~d 9.98 mg per cent with 
the range of 7.7 to 13.0 mg per cent in 
anestrus cows. The corresponding value 
on day of induced heat ranged from 8.2 
to 12 .3 mg per cent with an average 
value of 10.18 mg per cent (Table I). 

TABLE 1 Serum calcium concentration (mg%) 
in different group of crossbred cows . 

Group Pre-treatment (mg%) Post-treatment (mg%) 

Mean± S.E. Range Mean± S,E. Range 

I 9.85±0,29 7.7-13.0 9.97± 0,33 7.2- 13.2 
Ila 9.98::J.0.34 8.8--11.8 10.11 ± 0,39 8.2- 11.8 
llb 9.82± 0.36 8.5-11.6 10.05 ± 0,39 8.4-11.9 
III 10.04± 0.20 8.5-11.2 10.29± 0.23 8.3-12.7 
IV 9.76± 0,27 7.8--12.2 9.84± 0.27 7.5-12.3 
0 9.97± 0,17 7.9-12.0 10.18± 0,18 8.2-12.3 

Present findings almost resemble with 
Setty and R azdan (1966) who repor ted 
the level as 9.33 mg per cent in T harpar­
kar and 9.59 mg per cent in Sahiwal. 
Average value of 10.75 mg per cent 
reported by Mi thuji et al. ( 1966) and 
10.42 to 10.75 mg per cent reported by 
Acharya et al ( 1968) , are nearer to the 
present findings. Crookshank and Frank 

( 1955) reported higher value of serum 
calcium (I 1.08 mg per cent with range 
of 9.4 to 12.4 mg per cent) in Hereford 

. cows. Bhosrekar et al (1967) and Pa tel 
et al ( 1966) opined that season influenced 
the blood level of calcium. T hey recorded 
highest value (10.40 mg per cent) in 
summer and lowest (9.3 mg per cent) 
in rainy season. T he average value (10.18 
mg per cent) recorded during the presen t 
study is in agreement with the reports 
of these workers. , The variation in the 
blood calcium level in the presen t investi­
gation may be attributed to difference 
in age of the experimental animals) as 
Payne and Leech ( 1968) have reported 
that calcium level tended of decrease 
with advancement in age of cows. 
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T here was no significant difference in 
the pre and post treatment calcium value 
in all the groups except the estrus group. 
In this, mean calcium value (10.18 mg 
per cent) on day of heat was significantly 
higher than the value (9.97 mg per cent) 
when the animals were in anestrus. 
T his is in agreement with the observa­
tions of Mokashi et al (1974) and Samad 
et al ( 1980) who also reported higher 
values of serum calcium on day of heat 
in cows as 8.63 and 9.6 mg per cent as 
compared to 8.44 mg per cent and 9.2 
mg per cent in anestrus cows. 

Inorganic Phosphorus: 

T he level of inorganic phosphorus at 
estrus averaged 7.79 mg per cent with 
average of 3.8 to 12. 19 mg per cent, 
while during anestrus, the value averaged 
6.84 mg per cent with range of 3.2 to 
11.88 mg per cent (T able 2). 

T he difference in the values was signi­
ficant (P<0.05). The normal value -of 
serum inorganic phosphorus was 5.56 
per cent (Crookshank and Frank 1955) 
and 5 mg per cent (Payne and Leech 



TABLE 2 Serum inorganic phosphorus concentration 
(m g%) in differe.nt groups of crossbred cows 

Group Pre-treatment (mg%) 

Mean± S.E. Range 
I 6.58± 0.34 4.12-9.82 
Ila 7.09± 0.53 4.42-9.32 
Ilb 7.33± 0.63 4.32- 10.82 
III 6.53± 0.55 3.2-9.72 
IV 6.66± 0.56 3.47- 11.88 
0 7.48± 0.35 3.98-11.88 

1964). In the present study the blood 
level of phosphorus was more at the 
time of estrus and thus finding is in 
agreement with the report of Mokashi 
et al (1974) Dindorkar and Kohli (1979) 
and Samad et al ( 1980) . T he low level 
of phosphorus may be one of the cause/s 
of anestrus in the present study. 

T he role of phosphorus in regulation 
of estrus rhythm has been established. 
Acharya ( 1960) observed that lack of 
phosphorus upsets the proper function 
of reproductive organs. Becze (1964) 
reported that deficiency of dietary phos­
phorus as a result of exhaustion of reserves 
during lactation may have caused anestrus. 
T he most prevalent mineral deficiency 
affecting rep roduction appeared to be 
the lack of p~o. phorus (Salisbury and 
VanDemark 1964). M ahadevan (1963)' 
observed delay in sexual maturity and 
irregularity in estrus due to direct or 
ind1rect deficiency of phosphorus. May­
nard and Loosly ( 1969) stated that 
reproductive problems are common in 
p horphorus deficient p astures. I t is indi­
cated (T able 2) that the averag (! pre­
treatment photphorus level in group III 
(secrodyl) increased from 6.53 to 7.04 
mg p er cent and in roup IV (Lugols 
iodine) from 6.66 rr.g per cent to 6.89 
mg per cent. T hese differences were 
statistically significant at 1 and 5 per 
cent level re!>pectively. Lack of phospho-
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Post treatment (mg%) 

Mean± S.E. Range 
6.44±0.36 4.21-9.98 
6.95± 0.54 4.17-9.42 
7.59± 0.61 4.82-11.13 
7.04± 0.49 3.27-10.7 
6.89±0.54 3.87-12.12 
7.79± 0.34 3.8-12.19 

rus as a result of exhaustation of reserves 
during lactation and pregnancy may be 
responsible for an estrus (Becze 1964) . 
Sane (1977) reported that high calcium 
concentration suppresses phosphorus and 
Manganese u tilization, and in phosphorus 
deficient ration, the symp toms of estrus 
were suppressed to such an extent that 
even with a vasectomi~ed bull the heat 
detection was d ifficult. 

Patel et al ( 1966) and Bhosrekar et al 
( 1967) concluded that slight discrepancy 
in values of serum inorganic phosphorus 
level at estrus and in anestrus animals 
may be due to differences in environ­
mental conditions prevailing during the 
study. 

In the present investigation, phosphorus 
to calcium ratio was higher (1 :1.33) in 
anestrus cows as compared to the value 
(1 :1.31) on the day of induced estrus. 
Decrease in the ratio was due to increase 
in the level of phosphorus in cows on the 
day of induced heat (T able 3) . 

TABLE 3 Serum phosphorus and Calcium ratio 
in d.ifferent groups of crossbred cows. 

Group Pre-treatment Post-treatment 

(P:Ca) (P :Ca) 
I 1: 1.50 1: 1.55 
Ha I :1.41 I : 1.45 
IIb I: 1.34 1: 1.32 
III I: 1.54 I :1.47 
IV I: 1.47 I: 1.43 
0 I : 1.33 I: 1.31 



Various workers have reported that 
there is an increase in bo th calcium and 
phosphorus level at the time of heat 
as comp ared to anestrus condition. 
Higher values of calcium at the time of 
heat were reported by M okashi et al 
(1974) and Samad et al (1980) . 

Similarly higher phosphorus values at 
the time of heat were reported by Dindor­
kar and Kohli ( 1979). According to these 
reports when values of both calcium and 
p hosphorus are higher at estrus it should 
not affect the calcium and phosphorus 
ratio because both are increasing at 

estrus. Little J ohn and Lewis (1960) 
could not show any significant relation­
ship between calcium-phosphorus ratio 
of diet and fertility in dairy heifers. T hey 
also concluded that high intake of phos­
phorus depressed serum calcium even 
when the intake of calcium was high. 
Lactation makes heavy demand for cal­
cium and phmphorus and is thus 
important for animals. An excess of cal­
cium supplement in diet may be respon­
sible for deficiency of phosphorus (Ford, 
1965). 
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ABSTRACT 

The present investigation reports bacte­
riological studies of semen collected from 
45 bulls belonging to three A. f. Centres 
of Gujarat State during 1982-83. 

The semen quality was found fairly 
good irrespective of bacterial load. 
Bacterial contamination of semen was 
higher in summer season followed by 
monsoon and winter seasons. The bact­
erial load of diluted semen was in propor­
tion to that of neat semen except in 
case where additional contamination had 
taken place. T he beneficial effect of 
dilution and antibiotics as well as freez­
ing was observed on bacterial load. 
The bulls above six years of age have 
shown higher bacterial load of neat 
semen than the younger bulls. T he 
managemental practices followed at res­
pective Centre have rightly reflected on 
bacterial load of semen. Isolation of 
bacterial organisms from 113 neat semen 
samples revealed no significant difference 
in frequency of occurrence of gram 
negative (50.81 %) and gram ?ositive 
(49.19%) isolates. A~ong al! the isolate~, 
Bacillus spp. was highest m predomi­
nance. 

• • • 
The collection of semen is generally 

done out doors and laboratory condi­
- · tions are not ideal everywhere. I t is, 

therefore, difficult to collect semen com­
. pletely free from microorganisms even 
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under strict hygenic conditions and some 
amount of microbial contamination is 
bound to be expected. Contamination of 
fresh and preserved semen with micro­
organisms poses a great threat to the 
successful Artificial Insemination pro­
gramme. Unfortunately, in our country, 
little emphasis is given to microbial 
load of semen and very limited work has 
been done on this aspect (Mahmoud, 
1953; Singh, 1963; Dholakia et al., 1970; 
Reddy et al., 1971; Khandekar, 1973 
and Naidu et al., 1982) . In view of this, 
the present investigation was undertaken 
to study bacteriological aspect of bovine 
semen to find out effect of species, breed, 
season, managemental practices, age of 
bull, dilution, addition of antibiotics and 
freezing on bacterial load of semen and 
to correlate bacterial load with other 
laboratory tests used to assess semen 
quality. I t was also aimed to determine 
the types of bacterial organisms present 
in neat semen. 

Materials and Methods 

Materials for present study were 
collected from 45 bulls stationed at three 
A. I. Centres belonging to Department 
of Animal Husbandry, Gujarat State 
during Summer (March-June), Monsoon 
(July-October) and Winter (November­
February) seasons of the year 1982-83. 
A questionaire was prepared to get 
information regarding managemental 
practices followed at respective centre . 

.. 
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TABLE 1 Spermogramme showing seasonwise m ean values ot sem en characteristics on different centres. 

Regional A.I. Centre, Rajkot Central Semen Collection Station, A.I. Centre, Goclhra 
Mehsana 

Sr. Parameters Summer Monsoon Winter Summer Monsoon Winter Summer Monsoon Winter 
No. Season Season Season Season Season Season Season Season Season 

Semen volume in ml. 8.45 7.56 7.00 8.48 7.12 7.33 4.00 4.88 4.63 
(5-16) (5-13) (3.5-11) (5-12) (3.5-11.5) (3-11.5) (3-5) (3-7.5) (3.5-6) 

2 Mass activity +++(+) ++++ +++(+) ++++ ++++ +++(+) ++++ ++++ ++++ 
3 Density DD(D) DD(D) DD(D) ODD NT DODD NT NT NT 

....:, 4 Motility in per cent 73.75 73.55 70.71 76.00 73.82 72.78 71.25 73.57 72.50 I.O 
(70-80) (70-80) (70.80) (70-08) (70-80) (65-80) (65-75) (65-80) (70-80) 

5 pH 6.45 6.33 6.56 6.81 6.81 6.79 6.53 6.55 6.48 
(6.2-6.8) (6.1-6.5) (6.4-6.9) (6.6-6.9) (6.7-6.9) (6.6-6.9) (6.3-6.7) (6.4-6.7) (6.3-6.6) 

6 Live sperm % 81.58 80.24 79.00 87.07 90.35 92.00 82.25 86.00 86.75 
(74-92) (75-83) (71-84) (75-92) (85-95) (85-95) (75-85) (80-90) (85-89) 

7 Abnormal sperm % NT NT NT 7.73 6.88 6.09 13.56 11.25 12.25 
(4-12) (4-1 I) (3- 11) (10-21) (6-16) (8-16) 

8 Bacterial count per ml 9,766 4,122 3,405 5,373 3,573 2,456 14,375 11,725 8,717 
of neat semen (3,850- (1,760- (520- (1,330. (2,150. ( 1,280- (10,300. (9,300. (3,600-

17,000) 9,600) 8,500) 9,700) 6,400) 4,000) 21,500) 16,500) 6,200) 

NT = Not tested. Parenthesis indicate the range. 



TABLE 2 Seasoowise average bacterial load from neat, diluted and froze.a semen of differ ent br·eed11. 

Summer season Monsoon season Winter season 

Breed No. of Bacterial load per ml of Bacterial load per ml of Bacterial load per ml of 

bulls Neat Diluted Frozen Neat Diluted Frozen Neat Diluted Frozen 
semen semen semen semen semen semen semen semen semen 

Gir• 7 11,471 35,757 14,500 4,860 2,091 1,073 4,980 2,505 1,183 
(7200- (18,00- (13,900- (3,00- (905- (460- (3,200- (1,2IO- (340-
15,500) 56,000) 15, 100) 8,100) 3,950) 1,550) 6,000) 3,200) 1,730) 

J affarabadi• 6 11,920 27,480 14,400 6,328 1,753 1,320 5,325 2,485 793 
(5,600- (9,100- (6,100- (2,860- ( 1,380- (910- (3,700- (1,980- (460-
17,000) (39,000) 20,100) 9,600) 1,980) 1,520) 8,500) 2.920) 1,410) 

:0 
J ersey• 7 6,940 15,740 10,500 2,8 18 1,575 955 1,990 1,225 591 

0 (3,850- (8,000- (9,300- (2,530- (1,300- (640- ( l , 110- (5IO- (280-
9,000) 20,600) 11,700) 3,150) 2,2 JO) 1,270) 4,100) 3,200) 1,530) 

H olstein Friesia.n• 2 6,300 13,600 4,600 1,800 1, 100 286 630 370 98 
(5,900-6,iOO) (1 1,300- (4,200-5,000) (1,500-2,100) (800-1,400) (270-302) (520-740) (320-420) 

15,900) 

Jersey• X Gir 4,600 14,200 7,800 1,760 1,110 660 750 290 115 . 

Murrah•• 18 5,373 2,835 1,687 3,575 1,701 979 2,456 1,358 286 
( 1,330-9, 700) (860-6,500) (360-5,500) (2,150-6,400) (790-2,720) (240-1 , 730) (1,280- (660- (260-

Surti + 4 14,375 10,700 NT 11,725 8,475 NT 4,000) 2,610) 1.220) 
( 10,300- (7,200- (9,300- (7,300- 4,675 3,265 NT 
(21,500) 16,200) 16,500) 12,300) (3,600-6,200) (2,300-4, 700) 

NT = Not tested • Regional A.I. Centre, Rajkot 

•• Central Semen Collection Station, Mehsana + A.I. Centre, God.bra 
Parenthesis indicate range of the bacterial load. 

,, 
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Approximately, 1.5 ml of each neat 
semen and diluted semen (with anti­
b:otics in usual proportion) were collect­
ed in sterilized vials and brought to 
laboratory on ice, while for frozen semen, 
three straws each with 0.5 ml of frozen 
semen preserved in liquid nitrogen were 
brought to the laboratory. Routine labo­
ratory tests viz. pH, den:.ity, mass activity, 
motili ty, live count and abnormal sperma­
tozoa were carried out on the spot. 

The bacterial count of samples was 
esfmated by Standard Plate Count 
(SPC) method (Cruick;hank et al., 1974). 
Primary isolation of orgmi:.mz was done 
on blood agar. On the basis of cultural 
characters and morphology of stained 
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smears, the organisms were groupc:d as 
gram poJitive and gram negative. Gram 
pos:tive iw lates W.':re further idendied 
as per Bergey's manual of d ! terminative 
bacterio!ogy (Buchanan and G1bbsons, 
1974) and Cowan and Steel (1970), 
while gram negative organisms were 
identified usir.g strips as well as criteria 
tables especially devised by the Depart­
ment of Bacteriology and Hyg:ene at 
Royal Veterinary College, Copenhagen. 

Results and Discussion 

A. Semen quality: 

T he seasonwise mean values of semen 
characteristics on each centre are pre­
sented in table-I. 



In all the cases, semen quality was 
found fairly good, irre~pective of bacterial 
load,· however in some cases, results of 
fertility were not satisfactory viz. nt 
Reg:onal A. I. Centre, R ajkot, Pseudo­
monas aeruginosa organisms were constantly 
isolated from neat semen of two bulls 
ar.d results of fertility were poor. T his 
may possible due to spermogramme 
carried out immediately after collection 
of semen and organisms might not have 
found sufficient time to cause detrimental 
effect on sperm. T his might alw be due 
to resistance of these organisms to com­
monly used antibiotics because of their 
festidious nature. 

B. Bacterial load: 

T he annual average of bacterial load 
from neat, diluted ar.d frozen semen at 
all the three centres is shown in fig. 1, 
while season wise aver2 ge bacterial load 
from neat, diluted and frozen semen is 
presented in table-2. 

Bacterial contamination was higher 
in summer seawn followed by monsoon 
and w:nter seawns. T he results were in 
accordance with that of Dholakia et al. 
(1970) where they found more contami­
nat:on in summer season than in winter 
season. 

Three A. I. Centres included in the 
present study have significant differences 
in the environmental conditions and the 
managemental practices. At all the 
Centres, environment provided for bulls 
and precautions taken during collecf on, 
proces~ing and preserva t:on of semen 
have rightly reflected on bacterial load 
of semen. 

T he bacterial count of diluted semen 
was in proportion to that ofneat semen 
except in case where additional conta­
rninat:o;n had taken place. This parti­
cularly, is true for R egional A. I. Centre, 
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Rajkot during summer season where 
count of diluted semen was found even 
higher than that of neat semen. T his 
might be due to either using contaminated 
diluter and/or resistance of the organisms 
to routinely used antibiotics. Lower 
count of diluted semen encountered at 
Central Semen Collection Station, Meh­
sana may probably because of addition 
of gentamycin along with Strepto-penici­
llin in diluter. 

fn the present study, bacterial load 
of frozen semen which varied from 98 
to 14,500 organisms per ml, is low as 
compared to that reported by Khandekar 
(1973) and Pospelov et al. (1973) where 
they encountered average bacterial count 
of frozen semen 30,000 and 75,000 per 
ml respectively. Count of frozen semen 
was lower than that of diluted semen 
in each case indicating effect of freezing 
on total bacterial load. 

Breedwise annual average of bacterial 
load from neat semen is shown in table-3. 

TABLE 3: Effect of breed on bacterial load of 
neat sem en. 

Breed Number of Average Bacterial 

Gir 
J affarabadi 
Jersey 
Murrah 
Surti 

bulls load per ml of 
neat semen 

6 7275 
4 8504 
6 4204 

18 3584 
4 10258 

Bacterial load from neat semen was 
highest in Surti breed and lowest in 
Murrah breed which were stationed at 
different centres. T hus the count was 
highly influenced by managemental prac­
tices followed at respective centre rather 
than the type of breeds. However, within 
the centre, for example, at Regional 
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A. I. Centre, Rajkot bacterial coun t of 
neat semen was higher in buffalo bulls 
than in cow bulls. The results were 
controversial at this poin t with that of 
R eddy el al. (1971) and Krishnamurthi, 
el al. ( I 981) where they reported that 
bacterial coun t of neat semen and prepu­
tial washings varied according to the 
type of sheath which is tucked up in 
buffalo bulls and pendulous in cow bulls. 

Agewise bacterial load of neat semen 
is presented i.n table-4. 

TABLE 4 Effect of age of bulls on bacterial 
load of neat semen. 

Age of bulls 

Young (c;;;6 yrs) 

Old (>6 yrs) 

No. of No. of Average bacterial 
bulls samples load per ml of 

neat semen 

14 

26 

35 

73 

3235 

6474 

I t can be see n from the table that the 
bulls above six years of age have shown 
two times more bacterial load of neat 
semen than the younger bulls. The find­
ings ofDholakia et al. ( 1970) and Khande­
kar (1973) alw support the present 
conclusion. R eddy et al. (1977) alw 
reported the lower bacterial count of 
neat semen in younger bulls than in 
older bulls. 

C. Bacteriolog;• of neat semen: 

Out of 11 3 n ea t semen samples sub­
jected to bacteriological examinaton, 86 
samples yielded sir..gle type of organisms, 
l 6 sam pies revealed two types of orga­
ni:;ms and two samples resulted in iso­
la t:on of three types of organ iims. T he 
res t nine samples were found bacteriolo­
gically nega tive. The frequency of occur­
rence of different isolates is shown in 
table-5 . 

Table 5 Isolation and Identification of 
organisms from neat semen. 

- ---
Sr. Organisms No. Per cent 
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'o. isolated 

G ram negative bacil li 
Pseudomonas auugi11osa 18 14.5:.! 
Esdimchia coli 6 4.84 
Proteus tulgaris 5 4.03 
Pro~us morgani I 0.8 1 
Entuobacter cloacau 5 4.03 
En~obacter liquifaritm 3 2.42 
Hafnia alt•ei I 0.81 
Al&aligenes faecalis 2 1.6 1 
Alcaligmes brondiosrpticus 2 1.61 
Aeronumas liquifacims 2 1.6 1 
Klebsiel/a aeroga11es 2 1.6 1 
Aci11etobacter anitralus 0.81 
Acinetobacter lu.:ojf i 0.81 
Ci trobacter Ballerup Bethesda 0.81 
Citrobacter freu11dii I 0 .8 1 
Flawbacterium mmillgostpticum I 0.8 1 
Unidentified gram negative bacilli 9 7.26 

:.! Oram positive cocci 
Staphylococcus aureus '~ 3.23 
Staphylococcus epidmnidis 15 12.10 
Micrococcus sp p . 6 4.84 
Streptococcus faecalis 3 2.42 
Streptococcus agalacliae 0.81 
Streptoc«cus d_1sgaladctiat 0.81 
Streptococcus durans 0.81 
Streptococcus lac/is 0.8 1 
Streptococcus hominis 0.81 
Streptococcus mitis 0.81 
Streptococcus uberis 0.8 1 

3 Gram positive bacill i withoul spore 
Cory11ebactnium tqui 2 1.61 
Cor;ynebacterium xerosis 0.8 1 .. Gram positive bacilli with spore 
Bacillus coagulans 9 7.26 
Bacillus polymixa 7 5.65 
Bacillus macera11s 4 3.23 
Bacillus sublilis 0.81 
Bacillus circulans 0.8 1 
Bacillus megaterium 0.8 1 

I t is evident from the table that 
there was no significant difference in the 
frequency of occurrence of gram nega tive 
(50.81 %) and gram positive (49. 19%) 
organisms. Bacillus spp., has shown high­
est percentage followed by Pseudomonas 



aeruginosa, Staph. epideridis, Streptococci and 
other organisms. Marinov et al. ( 1966) 
Reddy et al. (1971), Khandekar (1973), 
Brown et al. (1974) and Naidu et al. 
( 1981) have also reported occurrence of 
similar organisms from bovine ~emen 
except Citrobacter and Aeromonas which 
have only been reported in the present 
investigation. Edmor.dwn et al. (1949), 
True-Blood et al. (1956), Sorel (1961) 
and Naidu et al. ( I 982) have reported 
Bacillus spp. as predominant type of 
organism from semen. T hese findings 
also support the present invesf.gation. 

Isolation of Pseudomonas spp., E. coli, 
Staph. aureus, Klebsiella spp. and non 
haemolytic Streptococci in the study is 
significant as these organisms have been 

reported to be abnormal microflora of 
semen by Schwerd tner ( 1961), Roberts 
(1971), Sorel (1961) and Singleton and 
Simmons ( 1969). 
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Of Cows In Assam. 
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SUMMARY 

Four hundred and thirty genitalia of 
cows have been examined from the 
different slaughter houses of Assam of 
which 1 I 6 showed the abnormali f es in 
the uterus. The incidence was 26.0 per 
cent of the animal examined. Anatomical 
deformities were recorded in 3 animals 
and endometritis in 87 animals being 
the highest incidence. The gross and 
microscopic pathology of these conditions 
were recorded and discussed. 

* * * 
Abnormalities in the genital tract have 

been documented by Sharma et al. ( 1968); 
Dwivedi (1968) and Nair and Raja 
(1974) . The present communication is 
to place on the record abnormalities of 
uterus that are recorded in the slaughtered 
cows of Assam in a period of 15 months 
survey. 

Materials and Methods 

Four hundred and thirty genitalia ·or 
cows have been collected from the differ­
ent slaughter hou~es of A::;sam and out of 
it 116 showed gross abnormalities. T issues 
from these genitalia were collected in 
formol saline solution. Sections were cut 
in 4 to 6 micron thickness and stained 
with haematoxylin and eosin. MacCullum 
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TABLE: The incidence of abnormalities 
recorded in u terus. 

Condit.ion observed Number of Percentage 
organs sffected 

Anatomical Defects 
Uterus unicornis I 0.23 
Short uterine horn 2 0.46 
Miscellaneous Morbid 
ch(l11ges: 
Sub-serous cyst 2 0.46 
Pyometra 4 0.93 
U lerine abscess I 0.23 
Endometritis 87 20.23 
Mucometra 5 1.16 
Melanosis 3 0.69 
Haemosiderosis 5 1.16 
Lymphoid hyperplasia 
on the serosal surface I 0.23 
*Leiomyoma I 0.23 

• Described elsewhere. 

Good pasture stain, acid fast stain and 
other special procedures were employed 
whenever found necessary. 

Results and Discussion 

The results of the study on the abnor­
malities of uterus are being presented in 
the table. These abnormalities were 
grouped into anatomical defects and 
miscellaneous morbid changes resulting 
from pathological reactions. The uterus 
was affected in 26.9 per cent of animal 
examined. 



Altogether, 3 animals showed anato­
mical. abnormalities out of which in one 
case the left horn was completely absent, 
but the fallopian tubes were normal 
along with the ovaries. Short uterine 
horn was recorded in 2 animals and in 
both the cases the other parts of the 
genitalia were well developed. Micro­
scopical examinat:on of it however, did 
not reveal any appreciable change. 
Short uterine horn and uterine u r..icornis 
were recorded by several other workers 
(Perkin et al. 1954; Nongbri, 1977). 
Roberts (1971) suggested that these were 
of her.iditary orig n, although, some 
might be COP..geni tal. Two ar.imals showed 
the presence of subserou3 cyst where a 
large numbers of cysts were situated on 
the dorsal i:urface mearnring abou t 
0.5-2.0 cm (Fig. 1) in one case, while in 
the other a single cyst was situated at 
the external b 'furcation of the u terine 
horn. M :croscopical study revealed that 
the cysts were made up of connective 
tissue lined by flattened epithelial cells 
internally. The incidence of subserous 
cysts recorded in the pre~ent study was 
more or less similar to that recorded by 
Rao et al. ( 1965) and Nongbri (1977) 
although, Damodaran (1974) not;ced 
the incidence as h: gh as 3. 7 per cent. 
Rao et al. (1965) stated there cysts to be 
the remnants of the Wolffian ducts. 

Four cazes of pyometra were noticed 
of wh:ch two deve!oped in the pregnant 
animals. In these two ca~es l:o th the 
right horns carried the foetus where as 
the left horns developed pyometra. The 
other two cases were non-gravid and 
distended with accumulated pus. (Fig. 
2) . Histopathological examination of the 
affected horns sl:owed marked infiltra­
tion of polymorphomuclear cells along 
with few plasma cells. The placenta of 
the pregnant cases showed caseative 
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necrosis with polymorphonuclear and 
mononuclear cells infiltration but on 
Ziehl-Neelsen's stain no acidfast organisms 
could be detected. 

Uterine abscess was one of the other 
complications caused by infections agents. 
On the ferosal surface a small greyish 
white foecus was detected and on incis­
si on puru!ent materials could be seen. 
Microscopical examination, a large num­
bers neutrophils were noticed along 
with the eosinophils. (Fig. 3). Caseated 
cxu :late was also seen. Bacteriological 
examinat:on revealed streoptococcus spp. 
Few gram positive cocci were also observ­
ed in tiswe !lection when stained by 
McCullum Good pasture stain, Ziehl­
neel~on's stainir.g did not reveal any 
org:rnisms. 

The commonest and most important 
condition recorded was en dome tri tis 
which was observed in 87 cases and 
percentage of incidence was as high as 
20.23. The endometritis recorded in the 
study was either haemorrhagic, chronic 
or diffm;e form. Gross changes were 
noticed in 46 cases which included the 
presence of brown to black coloured 
debris in the uteru.s or large amount of 
blood tinged fluid or blood t: nged or 
watery mucus. Certain cases could not 
be classified due to overlappirg altera­
tions. Uteri:r..e tympany was alw noticed 
in two caf.es. I n addition to the! e few 
cases showed pre~,ence of few fibrirous 
strands 011 the rero$al surface of uterus, 
(Fig. 4), attachll'.'.ent of mu.scular flap 
with the carancles and in or:e car.es t\"-'"O 
carancles were found to be joined with 
each other (Fig. 5). 

Microscopic char. ges of t~ese cases 
showed haemor'rhagic endometrit:s which 
revealed the preser:.ce of large numbers 
red blood cells in the exudate yielded 
organisms such as Escherichia coli and 
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Pasturella multocida. Clu·onic form of 
endometritis were characterited by the 
infiltration of mononuclear cells and 
plasma cells m the endometritU11., 
proliferation of connective ti£sue, 
with the format:on of ~everal 
small blood vesr.els. Few cases showed 
cystic dilatation of the endometrial 
glands and hyperplasia of mucosa! epi­
thelium (Fig. 6) . Acute cndometri tis 
was evident by desquamat:on of the epi­
thelial cells (Fig. 7), engorged blood 
vcs!;els and aggregation of leucocytes 
around the uterine gland (Fig. 8) . Diffused 
metritis was also noticed by the infiltra­
tion of mononuclear cells in all the layers 
of the uterus. 

In this study endom.etri tis was the 
commonest lesion recorded and it sup­
ported the findings of other worker 
(Sharma et al., 1968; Bhattacharya et al. 
1970; Rao and Keshavamurty, 1972; 
Dwivedi and Singh, 1975 and Nongbri, 
1977). Hartigan et al. (1972) noticed 
the incidence as high as 50 per cent and 
Corynebactrium pyogenes was isolated from 
43 per cent of cases with significant 
pathological lesions in the endomentrium.. 
Cellular aggregation round the glands 
within the endom.etrium were recorded 
in few cases which were thought to be 
the important lesions of endomctritis in 
cows (Perkins et al. 1954; Kampelmacher, 
1954 and De Bois and Van Den Akker, 
1957) but S:mon and Menutt (1957) 
were of the opinion that such cellular 
aggregates may not be of any significance. 

Five cases of mucometra were noticed 
in the present study. The uterus was 
distended with thick mucus and in all 
the cases the noticeable char.ge was that 
the ovaries were having cystic Graffian 
follicle. Microscopically there was cystic 
dilatation of the e,ndometrial glands and 
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in few cases there was hyperplasia of the 
endometrial epithelium. The mucorr.etra 
was alzo reported by the different workers 
as Kodagali and Kerur (1968); Mukherjee 
(1972) and Nongbri (1977). Roberts 
(1971) stated that mucometra might 
develop following a long standing cystic 
ovaries asosciated with atrophy of the 
uterine wall and cystic dialation of the 
endometrial glands. In the present study 
alw all the cases showed cystic Graffian 
follicles and in few ca:::es cystic dilatation 
of the uterine glands which support the 
view of R oberts (loc cit). 

T hree cases of melanosis and five cases 
of haemosiderosis were recorded in the 
pre!:ent study. The deposition of black 
coloured melanin pigment were noticed 
in the endometrium (Fig. 9). In one case 
the depo:.i tion was so marked that in few 
places the cellular and archi tee tural 
details of the endometTium were obzerved 
because of the pigments. The section was 
bleached with 1 per cent potassium 
permanganate solution indicating the 
melanotic nature of the pigments. T he 
haemo$iderin pigment noticed in those 
cases in which four cases were accom­
panied with haemorrhagic endometritis. 

Only one case revealed lymphoid 
hyperplasia in the serosal surface of the 
uterus. The same nimals showed lymphoid 
hypernlasia in the ovarian bursa and 
broad ligament also. Grossly no apparent 
changes of the genetalia was noticed 
except that he normal glistening appear­
ance of the whole genitalia was lost. 
Microscopically focal collection oflympho­
cytes forming nodules were seen in the 
serosal surface (Fig. IO). Damodaran 
(1974) and Sharma et al. (1968) recorded 
this condit:on in the bursa as welJ as on 
the serosal surface of the uterus. T he 
histological picture of this condition was 



recorded by Damodaran (1974) who 
suspe~ted to be a parasitic granuloma 
and · was probably caused by migrat:on 
of immature forms of Setaria cervi.. In this 

study, though few cases of Setaria cerui 
were seen but attempts to find out such 
correlation did not yield fruitful results. 
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ABSTRACT 

Results of vaginal cytology of 44 ewes 
(30 cycling ar.d 14 anoestrus) have been 
discussed. Ewes with r.ormal oestrus 
cycle showed all types of cells durir.g 
different phaies of oestrus cycle while 
aner, trum ewes showed major percentage 
of basal cells only. 

* * * 

Ov:ne vag:nal cytology has been 
studied by various workers but there is 
great dfoagrecment on its cell content 
and variat:.on in normal ar.irr.als. Vagir al 
epithelium beirg reipor. :..ive to the horrr.o­
nal stimulation (Sarger et al., 1958), 
study was conducted to k: ow the re~po,·!.e 
or abi:ence of hormonal respome to vaginal 
epithelium. 

Murphy (1924) was first to use vagiral 
smear technique in cows ar.d reported 
that vagiral epithelit:m in cows was I ot 
uniform throughout the length of oestrus 
cycle. 

Cole and Miller (1931), Grant (1933-34), 
Dt.kes (1955), R adford and Wat:on 
(1955) examined vagir.al i.mears from 
sheep and found thick mucus, leukocytes 
and a few epithelial cells durirg pre­
e:.trus. During oestrus, mucus was thin 
and clear and wme corr ified cells were 
present and a few lev.kocytes codd be 
seen. During M et-oestrus and diestrus 
mucus was thick, and cheesy, masses of 

cornified desquamated cells were present 
and some leukocytes were seen. 

Sanger et al. ( 1958) while studying 
vagi1.al smears from ewe taken during a 
normal oestrus cycle repor ted that in 
pro-oestrus smear was thin, clear, and 
cells scarce. All cells were bawphilic in 
stai1 i1 g a1.d were disticn t ar.d i:eparated. 
In oestrus, smear contair.ed more mucus. 
Cells were scarce and of superficial type. 
Durir-g n:etcstrus ar:.d dioer. trus, smears 
were thick, s ticky white, cheesy ar.d both 
superficial aLd parabasal ce!Js were 
pre!.ent. Nearly all the cells were corr.i­
fied. Many had curled edges tor were 
folded. Some cells showed evidence of 
degererat on. In pro-oestrus and oestrus? 
no leukocyte was seen while in meto­
estrus and dioestrus, toth leucocyte and 
bacteria were m:.merous. 

Zourgus et al. ( 1977) conducted cyto­
logical vagir.al studies ar.d examir.ed 
arborizaton pher.omer_on of vagiI:.al 
mucus to ident fy cy ... tic oestrus act vity 
in ewe. The1.e authors ah:;o studied vaginal 
imears daily from 3 ewes through two 
oestrus cycles, ar:d reported that the 
proportion of basal cells re.marred low. 
10 per cent proportion of intermedia~c 
and superficial cells char.ged accordirgly 
to the stage of the cycle, higheu propor­
t" on of intermc diate cells were fow:~ at 
dioestrus and superficial cells during 
oestrus. 
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Table 1 Vaginal Cells during oestrous cycle and anestrus condition. 

Sr. Time of study 
No. of vaginal 

No. of 
ewes in 
this 
category 

Average percentage of various 
types of cells 

cytology Superficial Inter- Basal Para­
basal Squamous mediate 

I. A few hours 
before oestrus 4 84.0 

2. 1-5 days before 
oestrus 5 9.2 

3. 6-9 days before 
oestrus 7 60.2 

4. 10-12 days before 
oestrus 4 7.00 

5. I 3-15 days before 
oestrus 3 5.00 

6. I 6-1 7 days before 
oestrus 7 33.57 

7. Anestrus ewes 14 

Material and Methods 

44 ewes of Marwari breed from C.S. 
W.R.I. farm, Bikaner constituted the 
material for this study. The vaginal 
aspiratio,ns in sterilized physiological 
normal saline solution (0.85 per cent 
NaCl Sol.) were collected from the 
anterior part of vagina. The_se aspirations 
were centrifuged at 3000 rpm for 30 
minutes and wet smears were prepared 
from the sediment. The smears were 
fixed in methyl alcohol and stained by 
Giemsa's stain technique. 

The vaginal aspirations were collected 
only once from each ewe but on different 
days in lots of 10 except the last lot of 
14 ewes. 

In this study, modern terminology 
(Symposium on cytological Terminology, 
l 958) has been used. In all 100 cells were 
counted in each stained slide. T he four 
type of cells wer·e : 

1. Superficial squamous cells. 
2. Intermediate cells. 
3. Basal cells. 
4. Parabasal cells. 

0,07 
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15.25 0.5 0.25 

32.8 37.00 21.00 

28.00 4.7 7.1 

13.25 42.25 37.00 

20.33 51.00 23.67 

52.57 8.43 5.43 
0.0 99.00 0.93 

Results and Discussion 

Out of 44 ewes whose vaginal aspira­
tions were collected, only 30 ewes showed 
oesfrus while 14 ewes were in anoestrus. 

After the ewes were detected in oestrus, 
these were classified into various groups 
depending upon the number of days the 
samples were collected before oestrus 
(T able 1). 

As per table 1, group wise cytology of 
vaginal wall of the ewes was as under: 

( 1) A few hours before oestrus: 

These ewes came in oestrus a few hours 
after the vaginal aspirations were col­
lected. The ewes were bred in estrus by 
the use of a teaser ram. On an average, 
during this period, most of the ewes had 
increased percentage of superstitial 
squamous cells and a few nuclei showed 
pyknosis. All cells had rolled edges or 
irregular shape but nuclei remained 
distinct, centrally located and well stained. 
A few cells had undergone complete 
karatiniza tion. 

4 ewes fell under this category. 



(ii) 1-5 days before oestrus: 

. During this period, intermediate ceJls­
and basal cells predominated witil pre 
estrus while superstitial squamous cells 
got reduced in numbers. In all 5 ewes 
fell in this category. 

(iii) 6-9 days before oestrus: 

Vaginal smears revealed increased per­
centage of superstitial squamous cells 
in thick masses, large clumps and files . 
M ost of the cells were evenly stained with 
centrally located nuclei. Basal cells and 
parabasal cells decreated in number. 
There was prominence of folded edges 
and wrinkled cells and many cells showed 
evidence of degeneration. Smears revealed 
heavy infiltrat:on by neutrophils. 

7 ewes were recorded in this category. 

(iv) 1. -12 days before oestrus: 

On an average, most of the ewes were 
found to have low percentage of super­
ficial squamous cells and intermediate 
cells while the percentage of basal and 
parabasal cells was h_igh. 

4 ewes were recorded in this category. 

{v) 13-15 days before oestrus: 

On an average, mo:,tofthe ewes showed 
decreased percentage of superficial squa-

mous cells and cellular foldings. There 
was increased percentage of basal and 
parabasal cells. 

3 ewes were recorded in this category. 

(vi) 16-17 days before oestrus : 

On an average, most of the ewes showed 
increaied percentage of superficial sq ua­
mous cells and intermediate cells. 3 ewes 
had increar,ed percentage of superficial 
cells while other 4 ewes had increased 
percentage of intermediate ceUs. A few 
basal and parabasal cells were observed. 

7 ewes were recorded in this category. 

Anestrum ewes: 

Vag:nal smears of all the ewes number­
ing 14 in this group revealed major 
percentage of basal cells and very few 
parabacal and squamous cells. All cells 
were bawphilic in staining. Scattered 
neutrophils and abundant bacteria were 
observed . 

Th~ findings of cytological pattern in 
the pre:;ent study are in agreement with 
that reported by Co!e and Miller (1931), 
Grant (1933-34), Radford and Watson 
(1955) and Sanger et al. (1958). 

Findings in the anestrum ewes are in 
agreement with that of Sanger et al. 
(1958). 
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Oestrous Cyclicity In Nali Ewes 
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Variation in the length of oestrous 
cycle and duration of oestrus was reported 
by Hammond ( 1944), Sahni and R oy 
(1967) and Dhanda (1970). T he present 
investigaf on was undertaken to study 
the oestrous behaviour of Nali ewes. 

The study was based on 89 healthy 
Nali ewes of 2 to 4 years of age. The 
Occurrence of behav:oural oestrus was 
determined wi thin 40 to 50 min at 12 
hr interval both in the morning and 
evening by using apronised intact rams. 
For the accuracy of heat detect:on the 
ewes were divided into small groups and 
the rams were changed after IO min 
of teasing. The determinaf on of length 
of oe5trous cycle and the duraton of 
oestrus was made according to Hafez 
(1952) and Parson and Hunter (1967) 
respectively. Normal Deviate ter, t of pro­
port:ons was done to find out the dif­
ference between the incidence of oei trus 
in the morning and evening. The other 
stat:stical calculaf ons were carried out 
according to Snedecor and Cochran 
(1968) . 

Among the 4 months, September and 
October were the peak for the occurrence 
of oestrus covering acout 68% of the 
total oeztrous cycles (Talbe 1) . The 
inteme oestrus activity during the~e 2 
months can be udized for ensuring 
better breeding programme and manage­
mental control over lambing and lamb 
crops. 

The incidence of normal oestrous cycle 

(14-19 days) covered 83.7% of the total 
incidence, a;nd the cycles beyond the 
normal range were only 16.2%. The 
percentage of multiple cycles were, 
however, negligible which attributes to 
the breeding behaviour of Nali ewes. 

The average distribution of oestrous 
cycle per ewe during the breeding season 
was 5.82. It was interesting to obierve 
in a few cases the half cycle (8-9 days) 
with regular rhythmic cyclici ty which 
might be attributed to early regresi.ion 
of corpus luteum (H afez, 1975) . 

T he mean length of oestrous cycle 
and duration of oestrus were 17.31±3,3 
days and 33. 7 ± 0.91 hr respect: vely, 
which corroborated with the findings of 
Sahni and Roy ( 1967) and Dhanda 
(1970) in native breeds. T he durat:on 
of oe:;trus, however, had wide range of 
variation (14 to 64 hr) which is similar 
to thoze reported by Schindler and Amir 
(1972) and T aparia (1973). 
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Variation in the omet of c.estrus was 
observed between mornir.g and evening 
hours in all the months except in Novem­
ber which may be attributed to small no. 
of obrervatior.s during this month. About 
65% of the total oestrous cycles commenc­
ed in the early morning hours (4 a.m. to 
8 a.m.) as against nearly 35% in the 
evening (4 p.m . to 8. p.m .). T he pooled 
number of incidence of oestrus over all 
the four months was also significantly 
(P < 0.01 ) more in morning than that of 
evening hours (T able 1). 

.. 
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TABLE 1. Mean length of oestrous cycle, duration of oestrus, their m onthly and diurnal variation 

Incidence of oestrous cycles (days) Length of Dura tion of Varia tion in the incidence of oestrus 

Months Single cycle Multiple cycle oestrous cycle oestrus during morning and evening 

Short Normal Long Double Triple T otal Mean± S,E. Mcan ± S,E. Morning Evening Difference 

14 14-19 19-26 27-37 38-57 (days) (h rs) (%) (%) 

(,CJ August 2 54 57 17.3 1+ 3.3 33.7+ 0.9 20.36 11.60 8.76 .. 
(.,;) 

September 4 108 4 116 17.31 7.94 9.37 .. 

October 18 92 7 11 7 19.34 10. 18 9.16 .. 

[ November 9 35 9 55 7.12 6.10 l.02NS 

•• P<0.01 , NS = Non-Significant 
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ABSTRACT 

18 pregnant Bannur ewes and 7 Surti 
does were used for this study. The embryos 
and foetuses were procured after slaughter 
and various body measurements were 
recorded. The ageing was done by read­
ing the "Normograph" suggested by 
Cloete (1939). The weight of the foetus 
and the length of the vertibral column 
were used as parameters for determining 
age. The average final appropriate age 
determined in Bannur ewes from weight 
and vertibral column length of thei:e 
foetuses was 24.2±0.00, 46.67±2.05, 
67.57±2.54 and 99.53± 4.36 days at 1st, 
2nd, 3rd and 4th month of gestation 
period respectively. Similarly in Surti 
does age was recorded as 36.2±2.49 
and 75.13±3.99 days at 2nd and 3rd 
month of gestation period rer,pectively. 
Bannur foetuses of 5th month and Surti 
foetuses of 1st, 4th and 5th month of 
gestation period were not available for 
study. 

* * * 
I t has been well accepted that growth 

during foetal period does not differ quali­
tatively from that subi:equent to bir th 
(Cloete, 1939). I t is a continuous process 
starting with ferti)jzation of an ovum 
which occurs in all body components 
with the advancing age, prenatal as well 
as postnatal and ceases with death 
of the individual. Studies on prenetal 
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development of farm animals have receiv­
ed very little attention. The need for -
such studies become apparent when evalu­
ation of normal variations is desired in 
order to make comparative observations 
between species and to understand the 
specific effects of environmental factors 
in development of foetuses in utero. 
While understanding such type of studies 
it is necessary to estimate accurately the 
ages of embryos and foetm:es for clinical 
application in sound animal husbandry 
practices. 

Materials and Methods 

Clinically normal gravid uteri from 18 
Bannur ewes and 7 Surti does were 
procured after slaughter irrer,pective of 
thier age and parity. O n opening the 
uteri, the embryos and foestuses were 
removed from the foetal membranes 
weighed separately and biometrical obser~ 
vations were recorded by following the 
techruque of Harvey (1959) . The length 
of vertebral column from occipitoatlantic 
joint to the bate of the tail (VR) of all 
embryos and foetuses was also recorded 
separately. (Fig.-1). 

Technique of Age Determination 

In the absence of relevant literature in 
Indian breeds in respect of ageing of 
embryos and foetuses, the "Normograph" 
(Fig. 2) adopted by Cloete (1939) for' 



· 1. BCVRT : Total length. 
2. CR: Crown rump length in straight line. 
3. CVR : Curved crown rump length. 
4. VR : Vertebral column length 
5. VRT: Vertebral column length, including the tai l. 

Sheep embryo illustrating mcasuremcnu used for estimation of age and growth rate of mammalian foetuses. 
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Merino Sheep was used as a standard 
method for determining appropriate age 
of unknown embryos and foetuses both in 
Bannur ewes and Surti does. Assuming 
the birth weights similar in sheep and 
goats, the same "Normograph" was w:ed 
for determination of foetal age in both 
the species. 

The weight of the foetus (Coeff. Var. 
% 20.07, Maximum amongst all para­
meters) and the length of vertebral column 
(VR, Coeff. Var.% 3.81, Minimum of all 
parameters) were used as parameter for 
determining the age in days of individual 
foetuses separately by reading the normo­
graph. Other parameters such as total 
length of the foetus starting from middle 
of the nostrils to crown, vertibral 
column, rump and the tip of the tail 
(BCVRT), crown rump length in straight 
line (CR), Curved crown rump length 
(CVR) and vertebral column length 
including the tail (VR T ) showed the 
co-efficient of variations % between the 
limits of earlier two parameters. 

After determining the value of dimen­
sion the respective scale is marked off 
lightly by pensil and a thread is stretched 
on the normograph in such a way so as to 

lie parallel to the baseline. The inter­
section points by the thread of the verticle 
scales on both s:des reveal the age in 
days to be determined. 

If the age obtained by the use of weight 
of the foetus is higher than that obtained 
from the vertebral column, then the 
final age would be taken as the vertebral 
column length value plus one-fifth or the 
weight value less four-fifths of the differ­
ence between these two values e.g. 

If the age from weight = X 
and age from vertebral column(VR) = Y 
and if X > Y 

then true age X - 4 (x ~ y) 

(x - y) 
or y + 

5 

Results 
All embryos and foetuses were aged b) 

using standard normograph of Merino 
sheep adopted by Cloete ( 1939). 

The gestat:on period of ewe and does 
was divided into five main stages and the 
embryos and foetuses were . grouped 
according to their age in different stages 
of gestation period. Th~ 18 foetw:es of 
Bannur ewes were grouped in to only 

TABLE 1. Determination of Foetal age using normograpb. 

No. of 
Observations 

n = 3 
n=6 
n = 6 
n = 3 

n=3 
n=6 

Weight in 
g. 

1.07± 0.23 
39.58± 9.30 

279.17± 66.17 
2052.67 ± 398.85 

6.44±0.34 
471.25± 101.20 

Vertebral Age from 
column length weight 

Cm. 'X' days 

Age from 
vertebral 
column 
•y• days 

(A) BANNUR EWES 

1.50 (n= I) 29.00±1.16 23.00 (n= l ) 
7.67+0.07 52.67±2.68 45.17± 1.90 

16.13± 1.08 78.50± 3.64 64.83± 2.27 
32.43±2.24 l 19.00± 6.51 94.67± 4.06 

(B) SURTI DOES 

4.63±0.79 39.67± 0.33 35.33±0.37 
19.80±1.94 87.00± 4.19 70.50±7.94 
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Final Gestation 
Appropriate period in 
Age months 

(X-Y) 
Y+ -

5
- days 

24.20 (n= 1) 
46.67±2.05 
67.57± 2.54 
99.53± 4.36 

36.20±2.49 
75.13± 3.99 

First month 
Second month 
Third month 
Fourth month 

Second month 
Third month= 



f<;>ll.r stages 'Of gestation period as none of 
Jhem wa~ ageing above four months. 
put of seven Sur ti does two had twin 
pregnancy, hence the number of foe tuses 
~v.~s pine and none of them was ageing 
below one month and above three months. 
I • 

~nee these were divided into two group~ 
pnly. T he average observations on ageing 
pf. . embryos and foetuses at different 
~eriod of gestation arc presented in 
table 1. 

The perusal of above table reveals: 

(A) Bannur ewes: . 
T he average weight of foetus was l.07± 

0.23, 39.58±9.30_. 279.17±66.17 and 
2052.67±398.85 dutfog 1st, 2nd, 3rd 
and 4th month of gestation period 
respectively. The average vertebral 
column length was l.5±0.00, 7.67± 0.07, 
16.13± 1.08, and 32.43±2.24 cm. during 
~st! 2nd, 3rd and 4th month of gestation 
period respec tively. The average final 
approximate age determined from weight 
~nd vertebral column length of these 
foetuses was 24.2±0.00, 46.77±2.05, 
67.57±2.54 and 99.53±4.36 days at 
)st, 2nd, 3rd and 4th month of gestation 
period respectively. 

(B) Surti does: 
T he average weight of the foetus was 

6.44± 0.34, and 471.25±101.20 g. a~ , 
2nd and 3rd month of gestation period 
respectively. The average vertebral length 
of foetuses varied from 4.63±0. 79 to 19.80 
± 1.94 cm during 2nd and 3rd month of 
gestation period respectively. The average 
final appropriate age determined from 
weight and vertebral column length of 
ther,e foetus was 36.2±2.49 and 75.13:± 
3:99 days' of 2nd and 3rd month of 
g~statlon period respectively. 

Discussions . 
. Winter and Fueffel ( 193~) divided the 
-~{e~~taJ~,: period into ovum, emqryon~c . 
and foetal peciod in ewes apd linear and 
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circumferential measm ements were record­
ed to understand the prenetal growth. 
In the present study observatiofis on 
embryos and foetuses were recorded on 
similar lines and ageing was done by 
following a normograph designed by 
Cloete (1939). Weight and ver tebral 
column length were used as parameters 
to determine the age. According to their 
ages the embryos and foetuses were 
divided Jnonthwise in to five different 
groups. The average age being 24.20± 
0.00, 46.67±2.05, 67.57±2.54 and 99.53 
±4,36 days in Bannur ewes during 1st, 
2nd, 3rd and 4th month of gestation 
period respectively. Similarly average 
ages of foetuses of Surti does were 36.2± 
2.49 and 75.13±3.99 days during 2nd 
and 3rd month of gestation period respec­
tively. The weights and vertebral column 
lengths have shown continuous increase 
with progressing age and they were highly 
correlated. This is in confirmation with 
the observations made by Curson & 
Malan ( 1935) and M alan and Cursan 
(1936). H ammond (192 7) has also indi­
cated that weight is more variable than 
the vertebral column length and this 
has bee~ confirmed in the present study 
where the weight is more spectacular. 

Based on the pn:sent studies it is there­
fore concluded that it is essential to have 
a large num ber of pregnant ewes does 
with known fe rvice dates & foetu:;es of 
,;ame age group to standardize the no.cmo­
graph of Indian breeds of ~heep & goats. 
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The Effect Of Feeding The Silkworm-Fed Mulberry Leaf 
(Morns Indica Linn) On The Reproductive Status Of Ewes. 

K NARAYANA and T G H oNNAPPA 

Female Infertility Scheme, Dept. Gynaecology & Obstetrics 
Veterinary College, Banga.lorc-560 024. 

ABSTRACT 

Experiments were conducted to investi­
gate the effect of feeding the silkworm­
fed mulberry leaf on the reproductive 
status of cycling and pregnant ewes, 
and on the uterine weight of ovarit-cto­
mised rats. M ulbt-rry leaf-fed ewes exhi­
bited oestrus and a low plasma progester­
one concentration for a fcrtnight. Mul­
berry leaf feeding did not affect the gesta­
tion of p1egnant ewes. T he increased 
uterine weight of mulberry leaf-fed 
ovariectomised rate; suggest the pcesence 
of bio1ogically active phyto-oestrogen in 
this plant leaf. 

• • * 
In parts of Karnataka, where dairying 

and sericulture co-exist, the farmers 
feed the silkworm-fed mulberry leaf 
(ML) (Morus indica Linn) to their cattle 
and buffaloes. Although, the mulberry 
leaf appears to possess the nutritive pro­
perties, the concep tional failure and the 
repeat breeder syndrome appear to occur 
in mulberry leaffed animals. T his prompt­
ed us to investigate the effect of feeding 
the mulberry leaf to ewes. 

Materials and Methods 

Experiments in ewes. 
Synchronisation of oestrous cycle of 

ewes: At 12 day in tervals, 2 inject:ons of 
cloprostenol, a PGF2 alph a analogue 

(Estrumate, I CI, UK) 20 µg i.m. was 
given to cycling ewes. Subsequent to 
this synchronisat:on, on Day 10 of the 
oestrous cycle, the ewes were used for 
the experiment. 

Control group: Four cycling (Group I ) 
and 4 pregnant (abou t 4 months ge:,ta­
tion) ewes (Group II) were allowed the 
routine grazing of the hariyali grass. 

T reatment group : Four cycling (Group 
III) and 4 pregnan t ewes (Group IV) 
were fed the green ML ad lib for 15 days. 

Both the control and treatment groups 
were allowed with rams f,meared on its 
brisket with an acriflavine or picric acid 
ointment. 

Blood sampling: Every day, 5 ml blood 
(5 i.u. heparin/ml blood; Heparin, Bio­
log:cal Evans) samples were collected 
through the jugular vcnepuncture. T he 
blood sample was centrifuged at 700 g 
and the separated plasma was stored 
at - 15°C. 

The progesterone concentration in the 
blood plasma samples was estimated by 
a radioimmW1oassay procedure (Nara­
yana, 1978) at Professor Moudgal's Labo­
ra tory, Indian I nstitute Science, Banga­
lore. 
EXPERIMENTS IN RATS : 

Groups of ovariectomised wistar rats 
(six/Group) were used for the experiments, 
a week after the ovariectomy. 
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SOLVENT CoN'TROL GROUP .1: 
·To 100 g commercial rat feed (H indus­

tan Lever, Bombay), 100 ml ethanol was 
added, mixed, pelleted and dried at 
room temperature, and fed to ra ts for a day. 

CONTROL GROUP 1. 
T o 100 g powdered rat feed, 13 µg of 

oestradiol-17~ (Sigma, USA) in 100 ml 
ethanol was added, mixed, pelleted and 
dried at room temperature, and fed to 
rats for a day. 

Treatment Group 3: 

To 50 g of rat feed, 50 g of dried ML 
was added . and m:xed after adding 
water, pelleted and dried at room tempe­
rature, and fed to rats for a day. 

All the control and treatment rats 
were sacrjficed on the following day and 
their uterine weights recorded. The 
significance of difference of values be­
tween the treated and the controls was 
tested by the analysis of variance 
(Snedecor & Cochran, 1968), and the 
values are expressed as mean± standard 
error mean. 

Results 

Experiments in ewes 

All the 4 ewes in Group III exhibited 
oestrus 24 to 36 h after the inittation of 
feeding of ML. T hroughout the course of 
the experiment, 3 of 4 ewes in this group, 
exhibited occasional oestrus. Subsequent 
to this experiment, all the ewes conceived 
and gave birth to live lambs. In Group 
IV, despite the exhibition of the behavi­
oural oestrus, neither the gestation length, 
nor the lambing was affected. 

Compared to the control Group I , 
3 of 4 ewes in Group III showed a low 
progesterone concentration during the 
experimental period. (Fig. I ). In Group 
IV, despite the expression of oestrus, 

the progesterone concentration was un­
affected and was similar to control Group 
2 ewes. 
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Fig. I. J ugula.r blood plasma progesterone concentra• · 

tion in control (Group I) or silkworm-fed 
mulberry leaf-fed (Group III) ewes. One 
unresponsive ewe in Group III was not included 
in this graph. Zero day is the Day of oestrus. 

Experiments in rats : 

The uterine weight was 80.2± 8.9 mg 
in control Group I, 95.6±5.4 mg in 
oestradiol-treated control rats (Group 2) 
and 124.5::!:: ll.6 mg in ML fed rats 
(Group 3); the uterine weight values of 
ML-fed rats was s_ignificantly (P<0.05 
by means of analysis of variance; F calcu­
lated 4.27) higher compared to non­
oestradiol-treated control Group 1. 

Discussion 

In ewes, feeding ML produced aberra­
t ions in the oestrous cycle and a low 
plasma progesterone concentration. In 
confirmity with the report of Saksena 
(1977) , the rat bioassay revealed the 
presence of phyto-oestrogen in this plant 
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m~terial. The phyto-qestrogen-induced 
in vitro inhibi tion of progesterone synthesis 
in bov:ne granulosa cells (Kaplanski 
et al. 1981) and the luteal phase defects 
in ewes chronically treated with oestra­
diol-17~ (Robinson, 1982), suggests that 
the oestrogenic activity of the mulberry 
leaf accounts for the defect:ve funct:on­
ing of the corpus luteum of the oestrous 
cycle. 

The occurrence of luteolysis in heifers 
25.5 h after the administration of oestra­
diol-17~ and prostaglandin F 2 alpha 
(Rico et al, 1982) and a similar latency to 
oestrus in ML-fed ewes in the present 
study suggests that, in addit:on to phyto­
oestrogens, ML could possess prostag­
landin-like activity. Other than the report 
ofElzayat and Stylos (1975) on the exist­
ence of prostaglandins in alfalfa, there 

is no information on the existence of 
prostaglandins in pla~ts. However, the 
absence of abortion i,n ML-fed pregnant 
ewes reflects either the presence of negli­
gible amount of prostagla:ndin-like subst­
ance, or to the preie:nce of a:nti-inftamma­
tory principles (Barman et, al, J,981) 
m Moms indica. 
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A Study On Dystokia, Retained Placenta And Foetal 
Malformations In Muzaffarnagari SheC:lp 

AP SINGH and LN PuRBEY 

Indian Veterinary Research Institute, Izatnagar-243 122. 

ABSTRACT 

Incidences of qystocia, retention of 
placenta and foetal anomalies in Muza­
ffarnagari breed have been recorded in 
the order 2%, 4.06% and 4%. Details 
on foetal anomalies and dystocia have 
been presented and discussed. 

* * * 

T he present studies were made at the 
S\eep Farm of the Indian Veterinary 
Research Inst.: tute, lzatnagar. obr.erva­
tions on 200 parturitions were made in 
Muzaffarnagari breed of sheep which 
have been presented in this study. 

R esults and Discussion 

Durjng the period of the study 4 cases 
(2%) of difficult parturition were recorded. 
The difficulty in parturition was due to 
the posterior presentation of foetus in one 
animal. In two ewes their heads were 
retained beneath the chest resulting in 
dystocia. in one animal the came of 
dystocia was due to the lateral deviation 
of the head and retention of the both 
forelegs in the birth canal. (Table 1). 

The correction of the dystocia in the 
above mentioned 4 caf.es was done manu­
ally by mutation process and the lambs 
were delivered by gentle tracfron. In 
each case it was a single birth. 

1.n one case after the extraction of the 
foetus it was observed that the lamb had 
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TABLE I Incidence of dystocia, retention of 
foetal n1en1branes and foetal malformation 
in s h eep. 

Item No. Observed 

I . Dystocia 4 
Due to: 

(i) Posterior presentation I 
(ii) Retention of head beneath the chest 2 
(iii) Lateral deviation of head 

2. Retention of placenta 8 
(amongst 197 normal parturitions) 

3. Abnormal foetuses 8 

a curved vertebral spine having a deep 
·depression at the loin region. This was 
recognised as an anomaly of development. 

According to Roberts (1956) the inci­
dence of dystocia in cattle is 3.3,% and 
in horses 1.1 %- Naaktgebo~en and Steg­
man (1968) in their obtervation in 
Texas sheep observed 77.3% of the ewes 
lambing naturally. When the data on 
1237 births were analysed Aamdal ·and 
Lyngset (1970) found the incidence of 
dystocia as 24.3% in Dala, 26.5% in 
Rygja, 18:2% in Cheviot, 7.9% i~ $~eiger 
and 2.6% in Olcj Norwegian breeds· of 
sheep. From these reports it app~ars that 
the incidence of difficult parturition in 
the breed under present study is almosl: 
at par with Old Norwegian and i,t is very 
low as compared to the incidences in 
·other breeds. One · possib\e explanation 
of lower incidence of dystoda in the 
'pre·serlt study may be tnat 'the'· present 



TABLE 2. Details of foetal malformations 

Sr. Ewe Stage of Sex of Weight C.R Description of the Type Remarks 

No. No. gestation lamb of lamb length abnormalities 
(days) (kg) (cm) 

l. 677 F 0.38 20 Upper jaw was longer than Brachygnathia born Dead 
the lower jaw or parrot-mouth 

2. 598 M 3.5 44 Complete absence of lower Agnathia Born alive but 
jaw and tongue died after 20 

minutes 

3. 464 M 1.9 34 Lower jaw was shorter than Brachygna thia born Dead 
the upper jaw 

4. 476 M 1.2 29 Upper jaw was shorter than ,, 
the lower jaw 

5. 695 144 M 1.2 30 (i) - do- Pig-mouth 
(ii) Absence of both the eyes ,, 
(iii) Absence of nose 
(iv) H ydrocephalous 

6. 18 156 F 2.7 41 Curved vertebral spine Born alive 
( unable to stand) died after l day 

7 177 153 F 2.6 42.5 Curved vertebral spine Born alive died 
(unable to stand) after 3 days 

8. 454 M 2.85 44 Both the posterior legs are Deformed Born alive died 
much enlarged unable to stand limbs after 2 days 
at all 

study is exclusively on pluripara ewes 
where the incidence of dystocia is usually 
low (Roberts, 1956) and the twinning 
incidence in this breed is also very low 
(4.5%) , the condition which favours the 
occurrence of dystocia (Roberts, 1956; 
Arthur, 1964 and Verma et al., 1973). 
I t is also apparent from the repor ts of 
Roberts (1956) that the incidence of 
dystocia in large animals like cat tle and 
horses, is ]ow. The incidence of twinning 
in mare is about 0.5 to 1.5% and in· cattle 
it is 1.04% (Roberts, 1956). In this 
study no case of dystocia due to twinning 
was recorded rather the came of dys.tocia 
was due to abnormal presentation, posi­
tion, or posture of the foetus . 

In all, 11 cases of retention of placenta 
were recorded during the tenure of the 
study among 200 oocervations on parturi­
tion. Out of thete 11 cases, in 3 ewes the 
placenta were retaine,d after the delivery 

of the foetuses having anatomical deformi­
ties. Thus, the extent of the retention of 
placenta without any apparent reawns 
was observed in 8 animals out of 197 
normal lambings i.e. 4.06%. A total 
number of 8 cases were recorded on the 
anomalies of foetal develofment out of 
which in 3 cases the placenta were retain­
ed after the birth of the Iambs. 

Palmer ( 1932) observed 11. 7% ca.ses 
of retention of placenta in cattle while 
the extent has been r.oted to be upto 
8.3% (Kenedy, 1947), 6.4% (Boyed and 
Sellers, 1948), · 8% (Vandeplassche and 
Martens, 1961), 4 to 5% (Arthur, 1964) 
and 1.96% (Moller et al., 1967). The 
occurrence of retention of placenta as 
recorded in the pretent studies in ewes 
is higher than the report of Moller et al. 
(1967) but it is very close to the obi;erva­
f o:n in cattle. Other reports in cattle 
show much higher figures (Palmer, 1932; 
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Kenedy, 1947 and Vandeplassche and 
Martens, 1961). According to Craig 
( 1952) the retention of placenta is less 
frequent in ewes than in cows. 

During the course of the present study 
....., 8 lambs were observed to possess anato­

mical deformities showing some develop-

Photograph I 

Brachy-gnath ia 

mental anomalies, Photograph I. The 
details of the anomalies have been 
preseented in Table II. 

The reports to which extent the foetal 
anomalies in sheep occur are lacking; 
however, the conditions o~erved in this 
study have also been reported and 
described by Muir et al. (1937), Kelley 
{1942), R ae ( 1956) and Singh et al.(1970). 

Anomalies of foetal developments have 
been recognised to be a hereditary charac­
ter governed by reces!;ive gene (Kelley, 
1942 and Roberts, , 1956) . From the 
genetic and economic point of view 
thet,e conditions are important since 
they are recognir.ed of being inherited 
and result in lamb losses . Elaborate 
studies therefore, are needed to establhh 
the definite mode of inheritance of these 
characters. 
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MACRO CAPSULES 

An Efficient Oral Drug Delivery System For Veterinary Use 
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ABSTRACT 

A brief review of different oral drug 
delivery systems adopted by Veterinarians 
reveals the limitations encountered in 
d rug administration through Tablets, 
Bolli, Drenches and Paste. The oral drug 
delivery system using Hard Gelatin 
Capsules as drug containers affords 
distinct advantages in terms of accuracy 
and consistency of the drug dosage alor.g 
with minimal wastage and microbial 
contamination. 

* * * 
T he commonly practiced methods of 

drug administration for proprietory as 
well as compounded and dispensed 
drugs by pharmacies on veterinarian's 
prescriptions are in the forms of T ablets, 
Bolli Drench or Paste . T he tablets and 

J 

bolli are normally available in limited 
fixed dose formulations. Hence proper 
dosing necesr-iates break:ng the tablet 
in accordance with the prescription, with 
practically no assurance on uniform 
distribut:on of the drug within the er.tire 
tablet. Liquid drenching using drenchir.g 
bottles is commonly m:ed for administer­
ing syrups. However, this method is 
cumbersome in case of suspensions and 
is messy as well as time consuming. 
Also one is faced with the risk of the 

fluid entering the wind pipe which can 
lead to unwarranted pneumonic compli­
cafons. Sophisf .cated drenching guns are 
not easily available to farmers with a 
small number of animals. Paste formula­
t:ons necessiate w.e of special paste guns 
and a considerable quantity of drug is 
lost during the dosage preparation. 
One of the most commonly used methods 
of drug admini&tration is in the form of 
admixture with feed, but the major 
limitafon is inaccuracy of drug availabi• 
lity, wastage and inconsistent drug intake, 

Hard Gelatin Capsules as a preferred 
dosage form has been well received 
and accepted by the pharmacist for 
medicinal me covering both human as 
well as Veterinary T reatment. T his i~ 
becaiu:e the u:;e of H ard Gelatin Capsules 
ensures high accuracy of dosage without 
any wastage and ensures the prescribed 
drug dosage availability. However, the 
u:;e of Hard Gelatin Capsules for Veteri­
nary Medicat~on had r:ot been practice~ 
extemively on account of lack of avaiJ! 
ability of large capi;ules of different size~ 
having approved physical, chemical and 
microbial characteristics. ·' 1 

' i 
Materials and Methods 

Hard Gelatin Capsules: 

. H ard Gelatin Capsules with different 

107 



sizes and capacities were manufactured 
using pharmaceutical grade gelatin, edible 
colours and preservatives. T he individual 
ingredients as well as the finiihed p·roducts 
were tested for critical physical dimen­
sions, chemical and mi<;:robiological tests. 
The details of the conformance of the 
hard gelatin capsules with the required 
micro-biological standards are presented 
in T able 1. 

TABLE 1 Micro Biological specifications of 
Macro Capsules 

Size Total Bacterial Count E Coli S. Typhosa 

'7' 
' 10' 
'10.5' Less than 1000 Colonies 
' II ' per Gram 
'12' 
' 12.5' 
' 13' 
'12.5' 
' 13' 

Absent Absent 

The Hard Gelatin Capsules were filled 
with Lactose and the invitro disintegra­
tion time according to U.S.P. was found 
to be less than 15 minutes. 

Animal Experiments: 

For the purpose of experiment 30 dairy 
cows with weights between 200 and 350 
kgs. were taken as subjects. Hard Gelatin 
Capsules filled with 20 a,nd 10 gms. of 
lactose were administered using a stain­
Ies:; steel piston type balling gu,n (The 
administration of filled hard gelatin 
capsules into the mouth by hand was 
fou,nd to be not practical through for 
in tra-u tetinary therapyJ the hand can be 
conveniently used). The~e field trials 
were conducted in our Research Farm 
House. 

Results: 

The Hard Gelatin Capsules filled with 

20 and 10 gms of lactose slipped down 
the gullets of the animals without any 
discomfort on account of the cylindrical 
shape and slippery surface of the capsules. 
Blockage or choking of the respiratory 
as well as G.I. tract was not observed in 
any animal. T he extraneous microbial 
contamination of the drug was minimited 
on account of i ts easy filling procedure. 

A consistent accuracy of dosing was 
achieved on account of selecting the 
appropriate capsule size. 

Discussion 

The administration of drugs in the 
prescribed dosage form for animals can 
be easily achieved by use of capsules. The 
gastro-intestinal availability of the drug 
for the animals is assured on account of 
the low dissolution time of the hard 
gelatin capsules. 

The probability of extraneous micro­
biological contamination during the drug 
administration is minimised since the 
capsule forms an inert protective cover 
around the active drug substance. 

T he accuracy of the prescribed dosage 
is guaranteed on account of the inherent 
volumetric accuracy of the drug container 
i.e. the capsule. 

The administration of capsules to the 
technique except a simple stainless steel 
piston type balling gun. 

From the above observations, it is 
apparent that using Hard Gelatin Capsules 
for the administration of drugs to the 
animals offers distinct advantages over 
other methods of drug administration. 

I n Veterinary practice, especially in 
cattle, use of anthelmintics is made as 
a routine once in 6 months, to eradicate 
worms. 
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In big cattle herds, when medication is 
done eitl1er in the form of powder, bolus 
or in the form of adrench, great uncert­
ainty is always experienced as regards the 
accuracy of dosage, and if it would reach 
the stomach in proper quantities. More­
over, it is difficult to dose a number of 
animals by hand alone, either for drench­
ing, or introduction of bolus in the throat 
by bare hands in each and every animal. 

A trial was undertaken at the C. B. 
Farm, Kandivli, to ascertain use of 
capsules in which the very effective an tl1el­
mintic "THIABENDOL" was stuffed, 
the total quantity being 20 gms. This 
was administered by means of stainless 
steel guns. 

This method of administration was 
found very effective. There was ease af 
administration, no spoilage at all due to 

the capsule, no injuries to the hands of 
the attendents, and the guns were easy to 
sterilise. Moreover, there was a great 
satisfaction that adequate quantities 
reached the stomach to produce desirable 
effects. 

The use of capsules is therefore highly 
recommended, when mass-administration 
of medicaments in the powder form are 
to be dosed. 
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A Case Of Suppurative Orchitis In A Buffalo Bull 
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DESHPANDE 

Clinical andrological investigation of 
buffalo bulls to evaluate them for repro­
ductive soundness before they are put to 
service and then periodically as well, 
is very essential especially in commer­
cial dairy herds in order to keep the dairy 
industry as a profitable enterprise. Other­
wise many a times, attention of herdsman 
is diverted towards the bull at a very late 
stage when sufficient damage has already 
been caused resulting in lowering the 
over all conception rate in the herd 
following n atural service. One such bull 
was reported to us for investigation in 
September, 1983. 
His tory: 

A Murrah buffalo bull aged 3½ years 

Figure I. Buffalo bull showing pendulous orchitis 
testes. 

was used for natural service since six 
months at one of the Bombay stables 
(Fig. l ). The bull was farm bred, well 
built and was having strong sexual behav­
iour. T wenty buffaloes served by the 
bull during the period of three months 
prior to investigation were found non­
pregnant. 

Clinical Findings: 

I . Andrologii:al Investigations: 

The bull was having excellent serving 
ability and serving behaviour. T e£ticular 
size was a bnormally enlarged however, 
there was no pain on palpation. T he 
testicular t issue was felt soft, flabby with 
fluctuating fluid inside but the form and 
countur of testes was maintained (Fig. 2). 

Figure 2. Buffalo bull showing the flabby consistency 
of testes indicating fluid inside. 
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The testicular measurements (cm) were 
as follows: 

Left testis 

Righ t testis 

Length 

29.00 

27.5 

Breadth 

12.00 

13.00 

Circumference 

48.5 

The accessory sex apparatus i.e. ampu­
llae, prostate, seminal ve~icles and penis 
were found to be rather normal on 
examination. 

2. Semen Evaluation: 

Semen collections were obtained at 
weekly intervals for 3 times. Four 
successive ejaculates were taken a t each 
time. The average values were as follows: 

Volume-1.8 ml., Colour-Watery to 
cloudy, Consistency-Thin, Densi ty-0, 
pH -6.8 to 7.0, Mass activity, initial 
motility-flat, Live spermatozoa-0%, 
Total sperm count-Aspermia. 

3. Semen Culture : 

Semen samples were cultured for iso­
laf on of bacteria l organisms. I t was 
positive for infect:.ous organisms staphylo­
coccus Pyogenes (Var. aureus) and E. 
Coli. 

4. Blood serum e~amination : 

Blood serum of the bull was sent for 
the test of Brucellosis on two occai;ions. 
The laboratory test reveakd a po:;itive 
titre (1 :160) in serum agglutinat:on testing 
for brucellosis. 

T esticular pathology due to acquired 
causes is much more common than con­
genital or hereditary and these include 
testicular degeneraton, orchitis, fibros~ 
and calcification. Lagerlof and Co-workers 
estimated that 75 to 80% of testicular 
pathology is related to testicular degene­
ration including firbosis and orchitis. 

The epithelium of seminiferous tubule 
is highly senr.itive to any adverse influ­
ences with resulting marked effect on 
spermatogenesis. The testicular measure­
ments observed in the present case are 
nearly double as compared to the work 
of Jo~hi, et al ( 1967) who reported the 
normal length, breadth and circumstances 
for buffalo left testis as I 1.19, 4.62 & 12.00 
cm and for right testis as 11.21, 4.57 & 
12.00 cm respectively. The damage to 
the seminiferous tubules in the present 
case was very extensive which was noted 
by watery semen ejaculates with total 
aspermia. T he sexual behaviour of the 
bull was not disturbed. 

In bacterial diseases localizing in the 
testis, abscessafon may occur. Infectious 
agents resulting ju orchifs are Brucella 
abortus both field strains and strain 19 
in bulls (Lambert, et al, 1964). T he high 
blood serum titre positive for brucellosis 
in the present bull indicates the possible 
cause of orchitis. Whereas, isolation of 
pus forming suppurative organi5ms 
(Staph. Pyogenes) from the semen culture 
certainly revealed that these organisms 
might have been voided from the dis­
eased orchitis testes to the semen ejaculate. 
This infect:on might have set in the testes 
unknowingly 5imultaneously with orchitis 
due to Brucella organism for a long time 
as there wa• no acute pain or inflammation 
of the testes. Sporadic infection of the 
test:s with staphylococci, streptococci, 
E . Coli, Proteus and Pseudomouas organ­
isms have been reported as a cause of 
orchi tis in malt domestic animals(Roberts, 
1971) . T he possibility of scrotal hydrocele, 
haematocele in the present bull was 
ruled out as the fluid was not in between 
testes and scrotl•m. 

A rare case of suppurative orchitis in 
a buffalo bull is placed on record . 
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ABSTRACT 
Routine paraffin sections cut at 8-10 

microns and stained with H. & E.; 
obtained from the broad ligaments and 
uterus of 35 non-pregnant and 10 preg­
nant (1st trimester) Surti buffaloes; 
revealed no lymph nodes in the broad 
ligaments. However, several solitary 
11mph nodules and few aggregations of 
the same were observed. T he lymphatic 
plexus present in the myometrium,conti­
nued between the smooth muscle layers 
of the broad ligaments and constituted 
a par t of the vac;cular layer. Endometrial 
lymphatic plexus could not be observed 
either in the uterus or extending into the 
broad ligaments. T hese lymphatics had 
numerom valves. T he lumen of the 
lymphatics was enlarged during preg­
nancy. T his information could be of use 
in the investigadons on the reproduction . 

* * 
T here is scanty work on the lymphoid 

tissue and lymphatics of the buffalo 
(Vyas and Mariappa, 1970; Barowal 
and Dhingra, 1978J Vyas and Mudhol­
kar, 1972). Bagi and Vyas (1983) have 
studied the structure of broad ligaments 
in non pregnant and pregnant Surti 
buffalo. As there was no work on the 
distribution of lymphoid tissue and 
lymphatics of the broad ligament in the 
buffalo, the present investigation was 
carried out. 

Materials and Methods 

Uterus along with their both the broad 
ligaments from 35 non pregnant and 10 
pregnant (1st trimester of pregnancy), 
were obtained immediately after slaughter 
from the local abattoir. The broad 
ligaments were searched for the lymph 
nodes. T issue were taken from three 
places viz., mesovarium, mesometrium at 
the attachment with body wall and meso­
metrium attached to the uterus. T hey 
were processed to cut paraffin sections 
at 8-10 microns which were stained with 
H arris (Luna; 1968) haemetoxylin & 
eosin. 

Results and Discussion 

Gross examina tion could not reveal 
any lymph node. However, on micro­
scopic examination, several solitary 
nodules and few aggregations of the 
same were observed in the mesovarium 
region. 

The lymphatic plexus present in the 
myometrium continued in the broad 
ligaments between the muscle layers and 
thus, it consti tuted a part of the vascular 
layer of the uterus as well as that of the 
broad ligaments. T his is in agreement 
with the picture in the ox described by 
Dyce and Wen.sing (1971), Sack (1973) 
and Dellman and Brown (1976). The 
lymphatic plexuse present in the endo­
me trium of the mo)lkey and the mare 
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as described by Y offey and Courtice 
(1970) could no t be observed either in 
the eridometrium or as its possible exten­
sion into the broad ligaments of the 
buffalo under study with H & E stained 
sections. Endometrial plexuses is men­
tioned to be absent in M erino sheep (Sass, 
1964). 

All the lymphatics of the vascular 
layer possessed numerous valves. The 

lumen of the lymphatics during preg­
nancy, was enlarged. This is in agree­
ment with the description given by 
yoffey a;nd Courtice ( 1970) . 
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ABSTRACT 

A case of spontaneous vaginal rupture 
at parturition in a buffaloe is reported. 
Pelvis anatomical variations and partu­
rient straining can predispose for spontane­
ous vaginal rupture in a buffaloe, is 
discussed. 

* * * 

Spontaneous vaginal rupture is un­
common during parturition in mammals. 
The review of literature reveals that non­
spontaneous vaginal rupture occurs due 
to improper presentation, position and 
posture of the foetus in Equines and 
bovines (Roberts, I 971) ; faulty obstetrical 
techniques in farm animals (Arthur et al., 
1982), excessive traction of a normal 
presented foetus in bovines (Roberts, 
1971), improper embryotomy in heifers 
(Benesh, 1954), and due to layman 
manupulations of dystokia in bovines 
(Roberts, 1971; Arthur, et al. , 1982) . 
Whereas there are no reports on spon­
taneous and non-spontaneous rupture 
of vagina at parturition in buffaloes. 
Hence, a case of spontaneous vaginal 
rupture at parturition in a buffaloe 1s 
reported. 

Case report ·and discussion 

A non-descriptive breed, full term, 
pluriparous buffaloe with symptoms of 
parturi tio,n for the last twenty hours., 
was brought to the Veterinary College 

Hospital, with the history of perinial 
swelling and bleeding from the vagina. 
The patient had an abnormal counter 
of vulval lips. Pervaginal examination 
revealed the presence of a dead foetus 
in normal postero-dorsal presentation 
with the hind lims passing through the 
ruptured vaginal vent and were present 
below the rectum. There was transverse 
rupture on the dorsal wall of vagina, just 
posterior to Portio-vaginalis. The parti­
ally attached cervix was draged anterior 
to the pelvic brim. There were clots of 
blood in the vagina and raw blood was 
oozing from the ruptured region. After 
epidural anaesthesia and Haemostat 
parentral administration, the foetus was 
repelled intra-uterine till the fet-locks 
were drawn out of the ruptured vaginal 
vent and brought into vaginal canal. 
By simple traction the foetus was delivered. 
The blind technique of suturing the vagi­
nal vent with two hands pervaginally 
was adopted using l ntegron cat-gug 
No. 3, Fluid and Antibiotic therapy was 
followed by expul tion of placenta on the 
next day. Pa;entral and local antibiotic 
therapy was adopted for the succeeding 
five days with success. 

The anatomical variations in buffaloe 
pelvis can predispo~e for spontaneous 
vaginal rupture at parturition. In 
Murrah buffaloes, Pectinods Pubiss 
very sharp, Pelvic inlet is placed verti 
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cally. Pelvic roof is compressed posteri­
orly; last sacral vertebra is loosely attach­
ed to the Sacrum and Pubis, and the 
dorsal line inclines downward from 
Sacral region (Hadi and Sane, 1965). 
Whereas in exotic breeds of cow, Pecto­
mosis pubis is blunt, Pelvic inlet is placed 
oblique, pelvic roof is less compressed 
posteriorly, the last sacral vertebra is 
firmly attached to sacrum, and the dorsal 
line is nearly straight even at Sacral 
region (Sisson and Grossman, 1964). 
These pelvic anatomical variations casue 
more elevation of foetus while it is getting 

into pelvic cavity during parturition and 
the foetal limbs are directed more towards 
the compressed Pelvic roof in buff aloes 
than in cows. Further, the parturient 
straining was the immediate cause of 
spontaneous vaginal rupture in preg­
nap.t ewes with twins, (White, 1961). 
In the present case there was no arti­
ficial interference in parturition and 
probably these pelvic anatomical varia­
tions and parturient straining could have 
caused the spontaneous rupture of the 
dorsal wall of vagina. 
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ABSTRACT 

A case of varicosity of cervical veins 
in a cow and its surgical treatment is 
reported. 

* 
Varicosity of the cervical veins in 

bovines is a comparatively rare condi­
tion. The present repor t places on record 
a case of varicosi ty of the cervical veins 
in a cow. 

Case History 
An eight year old pleuriparous cow 

had a pedunculated growth projecting 
from the vulva! lips. The cow was pre­
sented for gynaecological examination 
in an infertility camp at Atholi, Calicut 
in June 1982. The growth was first 
noticed at the vulval lips by the owner 
a month back. This was found to enlarge 
and elongate as the time passed (Fig. 1). 
The cow was reported to have a normal 
calving four months back, but did not 
yet exhibit any oestrum. 

Observations 

The general condition of the animal 
was poor. T he growth protruding through 
the vulva was 5 cm. long on the outside, 
cylindrical in shape with the tip being 
reddish and spherical. T he animal evinced 
slight pain during urination. Per rectal 
examination ·revealed that the growth · 
had · orig:n a ted from the cervix. The 
cervix was slightly thickened and enlarged. 

The uterus appeared normal in size but 
flabby. Both the ovaries were smooth 
and flat and did not show any indication 
of ovarian cyclical activity. On vaginal 

examination, the hand could be passed 
with much difficulty upto the cervix. 
The growth was pedunculated with a 
cylindrical stalk 2 to 3 cm. in diameter 
with a spherical tip. T he free end of the 
mass showed prominent varicose blood 
ves~els. 

The mass was surgically removed and 
the biopsy material was subjected to 
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histopathological study. The vulval lips 
and the mass protruding outside was 
washed with potassium permanganate 
( 1 : 1000) solution. Caudal epidural anes­
thesia was given with 2% procaine hydro­
chloride. The cervix was pulled out using 
a valsaleum forceps and a firm tourniquet 
wa~ applied close to the cervix, 5 mts. 
after inducing local anesthesia. Another 
ligature was applied close to the tourni­
quet and the growth was incised in be­
tween. The cut end was cauterized and 
the tourniquet was removed. The cervix 
was replaced to normal position. The 

Fig. 2. Picture showing many markedly dileted veins 
embedded in fibrous tissue stroma, Vessels 
showing thrombosis (H & E X 100) 

animal was given penidure LA 48 on the 
day of operation. 

Tissue pieces of 0.5 cm. size both 
from the stalk and the tip of the growth 
were processed for histopathological 
studies (Humason, 1972). 

The histopathological picture showed 
many markedly dilated veins embedded 
in a fibrous tissue stroma. Most of the 
vessels showed thrombosis (Fig. 2). 
There was abundantfibrovascularstroma 
around the varicose veins. There was 
•moderate degree of hypertrophy of the 
vessel wall. The cord like protrusion 
of the mass, the presence of thrombosed 
vessels on gross examination and the 
histopathological evidence of mature 
veins with hyperplastic wall filled with 
blood suggest the varicosity of the veins. 

Varicose veins are those which are 
markedly dilated and elongated and they 
follow an irregular tortuous course in 
order to accommodate the excess length 
(Smith et al 1972) . Initially, they will 
hold an abnormal amount of blood and 
later on there will be hypertrophy of 
media from increased strain, followed by 
atrophy and replacement fibrosis. The 
varicosity of cervical veins in the present 
case might have resulted from traumatic 
factors caused at the time of last calving. 
The hindrance of return blood flow at 
some point in advance of the injured area 
might have caused this condition. 
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· Electrophoresis And Gel Filtration Of Normal And Frozen 
Buffalo Semen 

MR BHOSREKAR 

BAIF, Central Research Station, Urulikanchan Dist: Pun~412202 

ABSTRACT 

The electrophorotic and gelfiltration 
pattern of buffalo semen pre and post 
freezing has been reported. 

* * * 
With the introduction of deep frozen 

semen in Cattle Breeding it was also a 
need of the time to investigate the appli­
cation of freezing technique to buffalo 
semen and also to investigate the effect 
of freezing on buffalo semen. 

The present investigation has been 
carried out to see the suitability of citric 
acid whey with Glycerol as diluent 
(Ganguli et al, 1973 and Bhosrekar and 
Ganguli 1976) for freezing buffalo semen. 
The studies reported herein concerned 
with the electrophorotic and Gel filtration 
of buffalo semen of freezing. Experimen­
tal animals, housing, feeding schedule 
and the method of collection of semen 
are as per earlier paper (Bhosrekar, 1980). 
Freezing was carried out over liquid 
ni tfogen vapour 4 cm above the liquid 
nitrogen level and was preserved at 
- 196°0 under liquid nitrogen level. 

Extracellular fluid after centrifugation 
of diluted semen (1 :10 ratio) before and 
after freezing was soaked in 3 mm What­
man filter paper strips and dried at room 
tern per a ture ( 15" to 30 °C) . The strips­
were fixed at one end of the gel prepared 
in petridhh Acidic buffer system namely 
formic acid-acetic acid wa.s used for 
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running electrophorosis. The met.hacLof 
Aschaffenburg (1966) as used by Banerjee 
and Ganguli ( 1971) was followed for his 
study. 

Similarly for studying polyacrylamide 
gel electrophorosis patterns method as 
adopted by Stephen (1973) was used. 

For gel filtration pattern studies proce­
dure adopted by Majumdar et al (1970) 
was used. Sephade xG-100 (pharmacia) 
was soaked for 120 hrs in distilled water. 
I t was then freed of fine particles by 
decanting the supernatant. After the 
removal of fine particles the gel was equi­
librated with buffer (Tris hydrochloric 
acid pH-8.0 and phosphate buffer pH 
6.9). Gel was taken in LK.B comumn 
35 x20 cm. 3 ml of the sample was 
layered, on the gel without disturbing 
the gel surface. 

Elution was carried out in descending 
manner. 

The effluents were continuously moni­
tored by means ofLKB Uvicord (Stephen, 
1973) at 2537 um with chopper bar 
printing recording system. 

The pure, Glycerol treated and frozen 
plasma of buffalo semen resolved into 
five components of which three were major. 
The CAWG {citricacid whey with Gly­
cerol) before and after freezing and thaw­
ing showed similar trend but the bands 
resolved were faint because of dilution. 
Banerjee and Ganguli (1971) observed 



Fig. I. Starch gel clect.rophoroJis of buffalo Seminal 
plasma. 
I. Pure seminal plasma. 
2. Glycerol treated seminal plasma before 

freezing. 
3. Glycerol treated seminal plasma after 

frttzing. 

similar pattern for buffalo semen, but 
reported two to be major, while Agar 
et al (1965) reported 8 fractions on paper 
electrophorosis with major three fractions. 
(Fig. 1 & 2). 

Similarly the polyacrylamide gel using 
tris-citrate buffer system re~olved un­
diluted buffalo semen in five distinct 
bands with 3 major, before and after 
freezing. (Fig. 3). 

The diluted iemcn in CA WG and 
stored for d ifferent periods under liquid­
.ni trogen, also showed similar results. 
~o differences were found in resoluton 
and placement of bands except a rcduc­
::on in concentrat'on in diluted semen. 

S ::r-i'ar h· in molecular pattern as 
o«>~eTved by gel filtration Technique no 
differe.nccs were recorded on freezing 
buffalo semen in (CAWG) citric acid 
whey with Glycerol diluent as compared 

Fig. 2. Starch gel clectrophorosis of cilric acid whey 
(CAW) and diluted glycerolated buffalo semen 
before and after freezing. 
I. Citric acis whey 
2. Diluted glyccrolat.cd semen before freezing. 
3. Diluted glycerolated semen after freezing. 

to before freezing. In whey the second 
peak was observed to be shorter as com­
pared to diluted buffalo semen. In un­
diluted seminal palsma of buffalo semen 
second peak was much higher than the 
first. The elution volume in all cases was 
approximately equal. Similar trend was 
recorded by using acidic buff er at pH 
6.9. Banerjee and Ganguli (1971) also 
showed similar pattern for buffalo semen 
while CAW alone showed second peak 
to be shorter which was in accordance 
with Balakrishnan et ,,l ( 1973) who 
reported gel filtration pattern for cow 
milk whey. (Fig. 4 & 5). 

The author is tha1:kful to Dr. N. C. 
Ganguli for his unst' nted guidance while 
carrying out the work. He also wishes 
to thank Dr. D . Sunderasan the then 
Director NDRI for his keen interest in 
the studit-s. 
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Fig. 3. Polyacrylamide gel electropharosis of buffalo semen before and after freezing using CAWG as a diluent 
at various intervals of storage under liquid nitrogen. 

l. Frozen semen - 1 year old. 
2. Frozen semen - 11 months old. 

3. Frozen semen - 10 months old. 

4. Frozen semen - JO months old. 

5. Frozen semen - 6 months old. 

6. Frozen semen - 15 days old. 

7. Frozen semen- I month old. 

8. Frozen semen - 4 months old. 

9. Frozen semen - 15 days old. 

10. Froze.a semen - 15 days old. 
11. Whole semen - before freezing. 

12. Whole semen - after freeeing. 

13. Diluted glycerolated semen before feezing. 

14. Frozen semen- 24 hours old. 

15. Frozen semen - 24 hours old. 

16. Diluted glycerolated semen before freezing. 

17. Citric acid whey. 

18. Diluted glycerolated semen before freezing. 
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Changes In The Morphology Of Buck Spermatozoa Before 
And After Freezing 

BC DEKA and AR RAo 

Department of Animal Reproduction and Gynaecology, 
College of Veterinary Scienoe, Tirupati-517502, Andhra Pradesh. 

ABSTRACT 

The mean percentage of abnormalities 
of head, mid-piece, coiled tail and free 
normal head in different stages of proces­
sing and freezing did not differ signi­
ficantly from that of neat semen in an}' 
extender. 

• • • 
Morphological changes of the sperma­

tozoa in bull and ram frozen semen were 
studied by several investigators (Zakree­
wska, 1958; Semakov, 1975; Bania, 
1978; Mollova, 1980). Perusal of avail­
able litetature revealed no report on the 
effe.ct of freezing on the morphology of 
buck spermatozoa. HenceJ the present 
study has been undertaken to record the 
morphological abnormalities of buck 
spermatozoa during processing and freez­
ing in different extenders. 

Twenty ejaculates, 4 each from 5 
indigenous bucks aged 3 to 5 years, 
collected twice weekly during June, 1983 
using standard artificial vagina were 
used for this study. If the volume of 
first emjaculate was less than 0.8 ml, 
a second ejaculate was collected and 
pooled together. The semen was then 
diluted @l :5 with Tris buffer and centri­
fuged at 3000 rpm. The supernatant 
fluid was pipetted out. The sediment with 
little entrapped fluid was split into 4 
par ts and diluted @ I :5 with fraction-A 

of egg yolk-citrate (Mathew, 1974), Tris 
(Flukiger et al., 1976), skim milk (Rajkon­
war et al., 1977) and raffinose (Paggi, 
1971) extenders. The dilution rate was 
based on semen volume prior to removal 
of seminal plasma. The initially diluted 
semen was cooled to 5"'C within 1 ½ hour 
and then fraction-B of the extenders 
(volume equal to that of fraction-A) 
was added to it in 3 parts at an interval 
of 10 minutes. After 5 hours of equilibra­
tion at 5°3, the straws filled with semen 
(0.5 ml French Straw) were exposed to 
liquid nitrogen (LN2) vapour 5 cm 
above the LN2 level for 10 minutes and 
then stored in LN2. After 15 to 18 hours 
of storage, the semen was thawed in warm 
water (37°C) for 12 to 15 seconds. 

One permanant eosin-nigrosin stained 
(Hancock, 1951) semen smear was pre­
pared from neat semen immediately 
after collection, after initial dilution and 
cooling to 5°C, after equilibration, and 
after freezirg and thawir:g in each exten­
der. Thus, all total 260 smears were pre­
pared, 13 each from 20 ejaculates. The 
incidence of various sperm abnormali­
ties were estimated by countir.g 200 
spermatoeoa in each semen smear at a 
magnification of IOOOx. The analysis of 
variance and critical differepce test 
were conducted as per Snedecor and 
Cochran ( 1968). 

In neat semen, the mean abnormalities 
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TABLE 1. The incidence {%) or bent tail (mean or 20 obsergations± S,.E.) 
in neat semen and in different stages or processing and freezing in 
di&'erent extenders, 

Egg yolk- Tris $)cjm milk Raffinose 
citrate 

Neat Semen 0.20a±0,07 0.20a± 0.07 0.20a±0.07 0.20a± 0,07 
After initial 
dilution & cooling 0.78ah± 0.14 0.85ab± 0, 15 0.85ab± 0, 15 J.28b± 0.24 
After equilibration J.05b± 0.20 J.23b± 0.19 J.05b0± .17 J.53b± 0,30 
After freezing and 
thawing l.50b± 0.19 !.26b± 0.17 I.IBb± 0,16 l.54b± 0.27 

The means in each column bearing at least one superscript in common do not 
differ significantly 

of head, mid-piece, coiled taii, bent tail 
and free normal head were found to be 
0.20±0,08, 0.13±0.05, 0.28±0.09, 0.20± 
0.07 and 0.63± 0,10 per cent respectively. 
The mean percentage of abnormalities of 
head, mid-piece, coiled tail and free 
normal head in different stages of proces­
sing and freeeing did not differ signi­
ficantly from that of neat semen in any 
extender. T his is in agreement with 
that of Bonia ( 1978) and Moll ova ( 1980) . 

The incidence of bent tails increased 
significantly (P<0.01) during processing 
and freezing in all the extenders. Critical 
difference test showed that the mean 
percentage of bent tails in neat semen, 
and after initial dilution and coolfrg to 
5°C differed significantly (P<0.01) only 
in raffinose, but not in other extenders. 
The incidence of bent tail after initial 
dilution and cooling, after equilibration, 

and after freezing and thawing did not 
differ significantly in any extender 
(Table 1) . There was no significant 
~ifference between extenders at any 
stage from cooling to freezing. Zakrze­
wska (1958) reported that the incidence 
of protoplasmic droplets, bent tails, 
tails or head stuck together decreased 
whereas the changes in the structure of 
head and mid-piece increased due to low 
temperature freezing. He, further, observ­
ed that the proportion of morphologi­
cally normal spermatozoa did not signi­
ficantly change by freezing to - 79°C 
in a diluent containing 20 per cent 
glycerol. 
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A Note On Non-Utilization Of Endogenous Lipids And 
Phospholipids By Buffalo Spermatozoa 

BC SARMAH, M L KAKER and MN RAznAN 

Department of Animal Production Physiology, 
Hariyana Agricultural University, Hissar-125 004. 

Some reports indicate that washed 
spermatozoa utilize endogenous lipids 
more specifically phospholipids as ap 
energy source when incubated in the 
absepce of oxidizable sugar~, fatty acids 
and amino acids. Since there was no 
report available on buffalo spermatozoa 
the present study was undertaken on 
this aspect. 

Pooled semen samples from 5 Murrah 
buffalo bulls (approx. 5 years age) were 
distributed into 5 ml aliquots in tubes 
marked A, B, C. Tube A was kept as 
control. Tube B was centrifuged, seminal 
plasma· removed and sperma toeoa were 
washed with calcium free Ringer phos­
phate buffer and finally spermatoeoa 
were suspended in total volume of 5 ml 
buffer. Tube C had whole semen. T ubes 
B & C were incubated at 37"C for 4 h 
after which spermatozoa! pack was 
obtained by centrifugat.:on. Total lipids 
and phospholipids were then estimated 
in spermatozoa in all the three tubes. 
For total lipids method of FoJch et al. 
(1957) and for phosphorus method of 
Chen et al. ( I 956) wai. followed. This 
study was conducted ten times. 

T he results showed that there was no 
difference in both total lipids and phospho­
lipids content of spermatozoa of whole 
semen and that of washed spermatozoa 
after incubation upto 4 h. period. 
Microscopic motility examination reveal­
ed that washed buffalo spermatozoa can 
maintain their motility to low level even 
upto 4 h. There is indication that washed 
buffalo spermatoeoa donot possibly uti­
liee these compounds even when exogen­
ous substrates are not available. These 
results are in agreement to the reports 
of Scott and Dawson (1968) and Clegg 
and Foote (1973) who did not find any 
decrease in phospholipids after incuba­
tion of bull ~permatozoa. The non-utiliza­
tion of these compounds by whole semen 
is understandable as spermatozoa can 
use many exogenous substrates avail­
able from the seminal plasma to main­
tain their motility and activity, but how 
washed spermatozoa maintain their acti­
vity in the absence of exogenous substrates 
is really intriguing. There ic; possibility 
that buffalo spermatozoa utilize some 
other endogenous substrates to maintain 
their livability even upto 4 h during 
in vitro incubation. 
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Blood Glucose Levels In Different Reproductive Status 
In Surti Buffaloes. 

HJ DERASHRI, FS KAVANI, GA PRABHU and SB KoDAGALI 
Gujarat Veterinary College, Anand-388 001. 

The blood glucose level gives an indi­
cation of the carbohydrate status of an 
animal. The mean blood glucose concen­
tration of the herd is valuable. All hypo­
glycaemjc herds pose the problem of 
negative energy balance and suffer from 
anoestrum in particular during winter 
(King, 1971). 

In the present report, the blood glucose 
levels were studied in different reproduc­
tive conditions in Surti buffaloes. 

The blood samples were collected from 
60 animals from. the jugular vein after 
examining the animals for their reproduc­
tive status. Sodium flouride was added 
as an anticoagulant for the study of 
blood glucose. Modified titrimetric 
method of Asatoor and King for true 
sugar was employed as described by 
Wooten (1964). 

The blood glucose levels found in 
different conditi·ons in the animals under 
study were : 56.31±6.23 mg¾ in animals 
in oestrus (15); 59.95±9.05 mg¾ in 
animals with visible genital infections 
(14); 43.21±6.74 mg% in anoestrus 

animals (18) and 62.58±7.65 mg¾ in 
pregnant animals ( 13). The blood sugar 
levels in different reproductive conditions 
studied were found to be no~-significant 
(Table-I). 

However, on application of Duncan's 
New Mui tiple Range Test (Pillai and 
Sinha, 1968), it was observed that the 
levels of blood glucose in anoestrus ani­
mals were significantly lower than those 
of animals in oestrus, animals having 
visible genital infect: ons and pregnant 
animals. These results are in agreement 
with the findings of King (1971), Patil 
(1976), Mokashi et al (1974), Dhoble and 
Gupta (1979) and Chauhan et al (1981) 
studied in cows and buffaloes. 

The levels of blood glucose were signi­
ficantly higher in animals in oestrus, 
animals with visible genital infections and 
pregnant animals when compared with 
the levels in anoestrus animals. It is 
apparent from the results reported above 
that for the regular cyclicity, optimal 
blood glucose levels are considered 
valuable. 

TABLE 1 Blood glucose l evels znd Reproductive conditions. 

Ssurce D.F. S.S. M.S. 

Between phases 3 3538.9001 1179.6333 
Within phases 54 44546.451 1 824.9342 
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'Nocardia Pelletieri Isolated From The Uterine Discharge 
Of An Aborted Cow. 

AM DAS 

Department of Microbiology, Bombay Veterinary College, Parel, Bombay-4-00 012. 

M ycotic abortion due to Nocardia asteroi­
des has been reported in bovines (Ains­
worth and Austwick, 1973). No other 
species of ge;nus Nocardia are known to 
cause abortion in cattle. Nocardia pelletieri 
is a human pathogen, causes subcutane­
ous and mycetomal infections in man and 
has not been reported from animals so 
far (Jungerman and Schwartzman, 1972). 

An aseptically collected uterine dis­
charge from a cow having third trimester 
abortion, was sent to the Dept. of 
Bacteriology, Bombay Veterinary College 
for bacteriological isolation. The material 
was found negative for Brucella species 
and anaerobic microflora. The aerobic 
isolate was a coagulate negative and 
nonhemolytic staphylococci. 

The bacteriological finding not being 
significant, the material was subjected to 
mycological investigation. A five day 
incubation at room temperature revealed 
orange red coloured colonies on Sabour­
aud's dextrose agar. The colony morpho-

logy was glabrous to raised and wrinkled 
with soft consistency. T he organism grew 
With similar colony characters with no 
hemolysis on blood agar at 37°C after 
three days. The culture isolate was stained 
by Gram's method and microscopic view 
of the organism was Gram positive baci­
llary and coccoid forms with mycelial 
elements stained unevenly giving a beaded 
appearance. The organism rendered non­
acidfastness by cold Kinyoun acidfast 
technique using I% H 2SO4 (aquous) for 
decolorization. The isolate was identified 
as Nocardia pelletieri on the basis of bio­
chemical tests as described by Junger­
man and Schwartzman (1972). 

It is difficult to assess the pathogenic 
role of Nocardia pelleteiri in bovine abortion 
from a single case. However earlier 
reports on mycotic abortion due to 
Nocardia asteriodes (Ainsworth and Aust­
wick, loc. cit.) signify the present finding 
to an extent and necessitate further 
research work. 

REFERENCES 

Ainsworth, G.C. and Austwick, P.K.C. (1973), Fungal diseases of animala 2nd Ed., p. 76, Common Wealth 
Agricultural Bureaux. Slough, England. 

Jungerman, P.F. and Schwartzcman, R.W. (1972). Veterinary Medical Mycology, Lea and Febigcr, Philadelphia. 

129 



UAR 5: 1: 130 1984 

Leakage Of H yaluronidase Enzyme and Deep Freezing Of Semen 

VR J ANI, GA PRABHU, HJ DERASHRI and SB Km>AGALI 

Gujarat Veterinary College, Anand. 

The hyaluronidase enzyme which is 
solely of testicular origin has been co;nsi­
dered the best "marker enzyme" for the 
acrosomal integrity. Hyaluronidase acti­
vity in sperm extract fluid has been 
found to be significantly related with 
fertiljty. (Raizada et al, 1980). 

T he role of seminal hyaluronidase in 
fertilization process consists in denuding 
the egg of its surrounding follicular 
cells by acting on hyaluronic acid, so as 
to enable the spermatozoa for penetra­
tion and fertilization. Hyaluronidase 
enzyme was estimated according to 
Ballet et al (1953). · 

In the present experiment, the signi­
ficant difference in hyaluronidase acti­
vity was found between diluted . huffalo 

semen samples before freezing and freeze­
thawed semen samples. The enzyme 
activity obtained was expressed as differ­
ence in optical density (O.D.) readings 
read from spectro-photocolorimeter. It 
averaged 0.064 and 0.065 0.D. for Tris 
Fructose Yolk Glycerol and Lactose 
Fructose Yolk Glycerol diluted semen 
samples before freezing which decreased 
to 0.039 and 0.030 for both the dilutors 
respectively in freeee-thawed semen 
samples. 

The hyaluronidase enzyme activity in 
sperm extract of buffalo semen signi­
ficantly (P<0.05) decreased after freez­
ing and thawing. T he difference in hyalu­
ronidase enzyme activity between the 
dilutors under study was found to be 
non-sig,nifican t. 
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Bovine Infertility- A Potent Hazzard For Genetic Improvement 
In Milk Production 

AP VYAS 

Programme Executive (Ahmedabad) Gujarat AgricultuTal University, 

The galloping growth rate of human 
population demands a rapid improve­
ment in milk production. Genetic engin­
eering to cause a drastic break through 
in White R evolution has its own limita­
tions. T he important handicap is low 
heritabiilty of milk production. Bovine 
infertility being a major land mark in 
the path of genetic progress has all the 
more very little scope of mass sele,ction. 
The additive variabilit}' is almost negli­
gi hie in so far as the bovine fer ti Ii ty is 
concerned. The major consequence of 
such situation is the prolonged genera­
tion gap whi,::h severely cuts down the 
annual rate of genetic progress. This can 
be very easily seen f1om the following 

. h2 x SD 
equation .:iG = G.f. where the 

annual genetic progress ( .:iG) is the func­
tion of heritability (h2) , selection differ­
ential (SD) and the generation interval 
(GI ). Selection Differential is the differ­
ence between the average of selected 
parents and the herd average and the 
Generation Interval is the average age 
of individuals when they become parents. 

Efficient reproductive fitness minimites 
the generation interval and thereby im­
proves the annual genetic gain. Reproduc­
tive efficiency is a function of fertility 
which has proportionately negligible 
genetic variability in relat'on to the non­
genetic variation. Bovine infertility there-
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fore calls forth a critical review of the 
factors that are responsible for such condi­
tion. In a broad sense man, bull and the 
cow are the most important contributing 
memben for this consequence. In the 
published literature, although the re­
productive efficiency has been shown to 
be lowly (0.04) heri table, yet it is said to 
have pmitive phenotypic (0.05) and 
genetic (0.38) correlafons with the lacta­
tion yield (Sharma 1983). This clearly 
indicates the possibility of higher lacta­
tion yield through selection of parents 
having better reproductive efficiency. 

The factors that are responsible for 
inducing the bovine infer tility have been 
extensively studied in India and abroad. 
The word infertile bears specific mean­
ing for each of its letters viz. Inherited 
defects, Nutritional deficiency, Failure of 
growth and Development, R esistance 
loss, Termination of pregnancy, Impo­
tancy, Lack of skill and interest and 
Embryonic death. Thete studies have 
concluded that reduced ovarian activity, 
pen,istant corpus luteum, cystic ovarian 
degeneration, genetic and the congenital 
mal-formation and the pathological condi­
tions of ge11etalia are the main causes. 
Seasonal advantages in ovarian activity 
have been reported by the several workers 
(Gurdial Singh et al 1983) during October 
and November months. Madhu et al 
(1983) had indicated that infer tility in 



cross-bred cattle due to anestrus, under 
developed genital organs, repeat breed­
ing, persistant corpusleuteum, cystic 
ovarian de-generation and other func­
tioning disorders were 24.20, 18.10, 
17.97, 3.25, 2.84 and 0.66% respectively. 
Sharma et al (1983) had reported the 
indidence of repeat breeders has 27.1 , 
18.8 and 11.2% in FxH, BxH and 
JxH cross-breds, respectively. They had 
also observed an increase in incidence of 
repeat breeders after 4th lactation. 
Nowshahri et al (1983) had observed 
that almost 2/3 of such females when 
treated with 7 mg of dithylstillbestro1 
per 100 kg body weight can be cured. 
This is quite useful to preserve some of 
the superior genetic material provided 
these are non -hereditary in nature. 
Genetic Improvement and clinical resto­
ration of fertility do not go side by side 
because in making genetic progress, the 
carriers of un-desirable genes must go 
out from the breeding population to 
reduce the frequency of such genes. 
Fortunately many of such characters 
are governed by recessive genes with in­
complete penetrance and hence Culling 
is practically easier. 

The factors which induce infertility" 
are the real victims of stress. Better 
management, feeding, breeding and weed­
ing certainly take care of them and 
prepare the individuals to become stress 
resistant. In the absence of which a 
vicious circle starts and the genetic 
potential is never expressed properly. 
Since the level of nutrition, management 
practices, seasons and pathological condi­
tions significantly affect the bovine ferti­
lity, these must be perfect to enable the 
cattle breeders to select the right type of 
parents. Further, since the selection oppo­
rtunities are limited for reproductive 
efficiency, improved managerial pra­
ctices as discussed above are very essential 
to harvest maximum benefits of hybrid 
vigor through cross-breeding. 
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THESIS 

ABSTRACTS 

· Studies On Certain Aspects Of Gynaecology In Kankrej Cattle 
And Its Exotic Crosses. M. V. Sc. Thesis 

Student: NM PATEL 

The present study was undertaken with 
the object of knowing the reproductive 
performance pertaining to age at first 
calving, jnterval between parturition and 
post-partum first and fertile heat and 
intercalving period of Kankrej and its 
exotic crossbreds (Kankrej x J ersey and 
Kankrej X Holstein-f'riesian). In addition, 
the incidences of reproductive disorders 
viz., anoestrum, repeat breeding and 
pregnancy losses prevalent in the farms 
under study were assessed by periodical 
sexual health control programme during 
the period of study (March 1982 to 
February, 1983). The present study was 
carried out at the Cattle Breeding Farm, 
Mandvi, Livestock Research Station, 
Dantiwada and the Dairy Herd of Shri 
Surat Panjarapole, Surat on 504 breed­
able females including 53 Kankrej heifers, 
17 Kankrej ccossbred heifers, 413 Kankrej 
cows and 21 Kankrej crossoted cows. 

The age at fitst calving in Kankrej 
heifers was 2101.72±58.19and 1282.37± 
29.20 days, in K xJ heifers it wa~ 862.33 
±37.50 and 1031.00±0,00 days and in 
K x HF heifers it was 909.33± 139.23 and 
894.76±41.12 days at C.B.F., Mandvi 
and L.R.S., Dantiwada respectively. The 
difference in age at first calving was found 
to be significant (P<0.01). 

The interval between par turi tion and 

Guide: DR SN LuKTUKE 

first heat & fertile heat in Kankrej cows 
was 145.47±9.20 & 257.01±13.74, 
92.54±8.27 & 177.14 and 195.26± 9.23 
& 313.57± 12.08 days at C.B.F., Mandvi; 
L.R .S., Dantiwada and S.P.P., Surat 
respectively. Post-partum first & fertile 
heat intervals in K xJ cows were 76.83+ 
13.13 & 134.00± 37.71 and 94.66±50.11 
& 43.00± 0.00 days at C.B.F., Mandvi 
and L.R.S., Dantiwada respectively. In 
K X HF cows these postpartum intervals 
were 94.66±07.41 & 278.75±66.02 and 
181.00± 53.69 & 122.00±44.00 days at 
C.B.F., Mandvi and L.R.S., Dantiwada 
rec;pectively. The differences in interval 
between parturition a.nd first and fer tile 
heat of Kankrej cows observed at 3 
farms were found to be varying signi­
ficantly (P<0.01). 

The intercalving period in Kankrej 
COWS was 542.40± 14.97, 432.25±10.33 
and 551.00±18,72 days atC.B.F., Mandvi, 
L.R.S., Dantiwada and S.P.P., Surat 
respectively. T he intercalving period of 
K x J & K x HF cows were 426.5±40.5 
& 484.5±14.5 and 395.23+32.l 7 & 
420.33+34.26 days at C.B.F., Mandvi 
and L.R .S., Dantiwada respectively. T he 
differences in intercalv:ng period of 
Kankrej cows observed at 3 farms were 
found to be significant (P<0.01). 

From the study on paritywise inter-
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calving periods of farm born Kankrej 
cows at C.B.F., Mandvi it was observed 
that intercalving period decreased upto 
3rd lactation and again started increasing 
from the 4th lactation onwards. 

At the close of this study, in Kankrej 
heifers the incidences of true anoestrum 
were 25.00 and 13.15 per cent and 
cyclical C.L. was found in 50.0 and 18.3 
per cen t of reported anoestrous heifers 
at C.B.F., Mandvi and L .R .S., Danti­
wada respectively. In Kankrcj cows inci­
dences of true anoestrum were 20.83, 
3.28 and 5.61 per cent and cyclical corpus 
luteum was found in 8.33, 4.91 and 11.23 
per cent of reported anoestrous cows at 
C.B.F., M andvi; L .R.S., Da~1tiwada and 
S.P.P., Surat respectively. T he incidences 
of repeat breeding in Kankrej heifers 
were 6.25 and 15.78 per cent a t C.B.F., 
Mandvi and L .R .S., Dantiwada. T hese 
incidence in Kankrej cows were 19.°'1·, 
8.19 and 11.79 pre centatC.B.F., Mandvi; 
L .R .S., Dantiwada and S.P .P ., Surat 
respectively. T he incidences of cystic 

ovarian degeneration in Kankrej heifers 
were 2.63 per cen t at L.R .S., Dantiwada 
and in Kankrej cows the incidences we;:e 
1.58, 0.81 and 0.56 per cent at C.B.F., 
Mandvi, L.R.S., Dantiwada and S.P.P., 
Surat respectively. As regards pregnancy 
losres, incidences of abortions were only 
recorded in the farms under study. 
During the period of study no abortions 
have been recorded in heifers and cows 
at C.B.F., Mandvi while 2.48 and 1.88 
per cent abortions were recorded in 
Kankrej cows at L .R .S., Dantiwada and 
S.P.P., Surat respectively. 

Blood haemoglobin and serum total 
proteins values in 15 pregnant, 2 I normally 
cycling, 16 anoestrous Kankrej cows 
were 14.07±0,35 and 8.38±0.46, 14.86± 
0.28 and 8.11±0,30, 13.45±0.38 and 
8.51±0.38 gm% respectively. The dif­
ferences in blood haemoglobin values in 
3 reproductive groups were found to be 
differing significantly (P<0.05) while 
for serum total proteins the differences 
were non-significant. 
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Gynaecological, Microbiological And Histopath,I , - el I ig-
ations With Therapeutical Considerariom In Bepeu • •M 

Bovines. Ph. D Thesis 

Student: FS KAvAN'I Major Advisor: DR. , _r .:;:-.!:C~C:: 

Department of Gynaecology & Obstetrics, Gujarat 1College of \ 'e= ::s...c:;~ - ~ 
Husbandry, Gujarat Agricultural University Anand Ca:np,.::s. .~ 

The present study was undertaken with 
objectives to elucidate some of the aetio­
logical factors involved in repeat breed­
ing conditions and suggest therapeutical 
measures . 

Gynaecological examination, of a total 
318 repeat breeding buffaloes and 81 
repeat breeding cows showed 40.67 and 
49 .15 per cent genital disorders respectively. 

Inter-oestrual lengths of 1121 oestrous 
cycles in 243 repeat breeding buffaloes 
and 584 oestrous cycles in 81 repeat 
breeding cows were studied. Abnormal 
cycle lengths were 63.25 per cent in 
buffaloes and 54.46 per cent in cows. 

Occurence of oestruses in repeat breed­
ing buffaloes during different months 
of the year were studied. Out of 1698 
oestrous periods studied, 1101 (64.80% ) 
were exhibited during high breeding 
season (September-February) and 597 
(35· 16%) during low breeding season 
(March-August) . 

A total of 24 chronic repeat breeder 
cows were further investigated for histo­
pathological changes in the genital tract. 
The major pathological conditions were 
chronic cervicitis, acute or chronic inflam­
matory changes in the endometrium, 
salpingi tis and cystic ovarian degeneration. 

Cervico-vagina. c ::.r'"'~ ~ ,es =om 
I 17 repeat breeder anima~s ,, ere mvesti­
gated for isolation of bacteria. Out of 
them 98 (83. 76%) samples were found 
positive. The antibiotic sensitivity test 
revealed wide variation in the sensitivity 
pattern. The majority of the samples were 
resistant to Penicillin and Sensitive to 
Chloramphenicol a;nd Gentamycin. 

Ovulatory disturbances were studied 
in 141 repeat breeding buffaloes. The 
extent of delayed and anovulatory condi, 
tions were 16.56 and 15.09 per cent 
respectively. 

Tubal patency test was done in a total 
of 130 repeat breeder animals by air 
imuffiation apparatus. Out of them 37 
(28.46%) animals showed unilateral 
and 22 (16.92%) bilateral blockages. 

In 26 repeat breeder cows PSP test 
was performed for testing the tubal 
patency. In these cows, the unilateral 
and bilateral tubal blockages were 38.46 
and 7.69 per cent respectively. The test 
proved highly accurate. 

After diagnosing the aetiological factors, 
repeat breeder animals were treated 
accordingly. For infect:ous causes dif­
ferent antibiotics were med as per their 
sensitivity. The pregna;ncy rate was 68.70 



per cent. For the treatment of ovulatory 
disturbances, ovulatory drugs were used, 
resul ting into 66.66 per cent pregnancy. 
While in a,ll 130 repeat breeder animals 
which were tested for fallopian tube 
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patency, antibiotic solution was infused 
into the uterus under pressure. Amo::g 
the followed 56.36 per cent animals 
became pregnant. 
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Gonadal Development And Activity In (Surati) Male Buffalo 
Calves From Birth To Sexual Maturity 

Student: LALITA V DESHPANDE Major Guide: DR K jANAKIRAMAN 

Reproductive Biology Re11earch Unit, 

Gujarat Agricultural University, Anand Campus, Anand. 

A TiiESIS SUBMITIED TO GUJARAT AGRICULTURAL UNIVERSITY FOR M.V.Sc. DEGREE IN 

REPRODUCTIVE BIOLOGY, YEAR-1983. 

Gonadal deve!opment and activity in 
Surat1· 6wffito calves was scudied from 
~ih\\ \\) -m.u.\\1.~l\cj \'-"'P- \ 1 'l>\.'a.'$1:.'<>) , t<:> ~<:>ue­
late the gonadal histology with testicular 
and serum biochemical characteristics. 
The characteristics studied,histologically 
in H. and E. stained sections included, 
seminiferous tubule diameter, tubular 
count, interstitial space per cent and 
various cellular elements in seminiferous 
tubule and the leydig cells; the biochemical 
estimates were Alkaline Phosphatase 
(AKP), protein, cholesterol (free and total), 
calcium and phosphorus, both in testis 
and serum: the nucleic acids were esti­
mated in gonadal tissues only. Similar 
studied were also made in calves, hemi­
orchidectomised at birth from Day 1-300. 

Seminiferous tubule diameter increased 
four fold during the period of study. The 
tubular count and interstitial space de­
crea&ed during the same period. T he 
cellular components at birth were only 
gonocytes and basal indifferent cells. 
The appearence of primary spermatogonia, 
primary spermatocyte, round spermatid, 
elongated spermat' d, and spermatozoa 
was observed at 200th, 330th, 450th, 
480th and 510th days respectively. Sertoli 

cells were seen right from birth and the 
Leydr"g- cells started tr.?pslbr0siag- Jrom 
Da.1 l'l.5 onwa:rd'l. \on~ wi.tb. \u.men fo-cma.­
tion. Both the Leydig cell transformation 
and lumen formation was completed by 
420th day of age. Serum and testicular 
AKP were high at birth to 28 days and 
showed a grad ua1 declining pattern as 
the age increased, but typically the 
testicular AKP underwent a second peak 
at 42n to 450 days of age, while it was 
declining in the blood serum. Serum 
protein and testicular protein andnucleic 
acids also followed a similar pattern, 
also the cholesterol in serum and testis. 
But in serum a second rise of cholesterol 
concentration occurred during 420-450 
days of age. The free cholesterol percent­
age was very low (about 15 per cent) 
in serum, whereas it was very high 
(30-60 per cent) in testis. The calcium and 
calcium to phosphorus ratio in serum 
were high soon after birth, but declined 
later to stabilize. The serum phosphorus 
level, at birth, were low and increased 
thereafter. The calcium and phosphorus 
content in gonadal ti:.:sue was very low 
and the ca :P ratio never ro~e above one 
as compared to serum where the r atio 
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was always above one. The various 
characteristics studied indicated the 
changes at puberty and sexual maturity. 
First month oflife, the;n 4th to 7th month 
as well as 14 to 15 months of age showed 
critical developmental changes and acti­
vity in both chemical estimates and func­
tional anatomy. It is clear from the pre­
sent study that the buffalo calves sexually 

matured at an earlier age and can be 
used for breeding at a younger age than 
the one believed. It also implicates that 
proper management effects positively the 
age at sexual maturity and helps to 
bring it down. 

Total Number of pages in the thesis-288 

Number of words in Abstract-350 
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FARM NEWS 

Feeding schedule for calves: 

1st to 4th day. 

Colostrum feeding @ 12% of body 
weight in a day, in divided 2 to 4 
feedings a day. 

5th to 60th day-

Whole milk feeding @ 10% of body 
weight in a day. In two feedings in 
a day. 

61st to 90th day-

Whole milk feeding 3 kg in a day. 
In two feedings. If facilities permit, 
feed reconstituted milk replacer or 
skim milk instead of whole milk. 

At the second week of age introduce 
calf-starter or conventional concentrates 
and excellent quality roughages. Feed 
increasing quantity of calf-starter and 
roughages. A healthy calf should consume 
calf-starter at the rates mentioned below 
at the indicated age. 

1st month - 100 gms. 
2nd month - 200 gms. 
3rd month -350 gms. 
4th month - 500 gms. 
5th month-500 gms. 
6th month - 500 gms. 

139 



Sr. Disease 
No. 

) . Anthrax 

2. H aemorrhagic 
Septicaemia 

3. - Do -

4. Black Quarter 

Type of Vaccine 

Anthrax spore vaccine 
(IVRI), Izatnagar. 

H.S. oil adjuvant Vaccine 
for clean vaccination (IVRI), 
Izatnagar 

H.S. alum precipitated 
vaccine for vaccination 
especially during outbreak 

Black quzarter Vaccine 

INFORMATION ON VACCINATION OF CATI'LE 

Age of 
Vaccination 

Above 6 months 
of Age 

" 

Route 

S/C 

I/M 

Dose Immunity 

I ml. I year 

2 ml for animals weigh- I year 
ing upto 140 kg & 3 ml 
for Animal weighing 
above 140 kg. 

S/C 5 ml for animals weigh- 5 months 
ing upto 500 lbs. & 10 
ml for animals weighing 
above 500 lbs. 

S/C 5 ml & 10 ml as above. I year 

5. Foot & Mouth FMD Vaccine ofHoedut or 
Raksba (NDDB) vaccine 

As per company's instruc­
tions, schedule is to be 
followed. 

6. Rinderpest 

7. Brucella 

R.P. Tissue culture vaccine. 6 months and 
above 

S/C/ I ml 

Brucella Cotton Strain 19 4-8 months of age S/C/ 5 ml 
vaccine 

3 years 

When to Vaccinate 
Season of Vaccination 

About 20 days before 
onset of monsoon 

-Do-

Remarks 

Immunity develops in 
about JO days 

Immunity develops in 
about 2 I days 

During actual outbrealt Immunity develops in 
about 10 days 

Preferably in May/ 
June. In endemic area 
in all the seasons 

Second vaccination JO days 
after the 1st inoculation 
where high degree of im­
munity is considered 
essential 

To be kept on ice until 
it is vaccinated 

-do- plus it should be 
used within 2 hrs after 
reconstitution 

8. R abies Post-bite vaccincs-
(a) Semple's Vaccine 
(b) Bio-med Vaccine 

Any age group When the case is reported, start 
vaccination as early as possible -Do-

( 
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ISSAR NEWS 

1 . AN APPEAL 

The Indian Society For The Study Of Animal Reproduction 
Nils Lagerlof Memorial Fund 

Veterinarians and livestock breeders 
in almost all the countries in the world 
are fully aware of the outstanding contri­
bution made by late Prof. Nils Lagerlof 
in the field of Animal R eproduction. 
The Veterinary profession in India in 
particular will always remember him for 
his substantial assistance and advice in 
elevating the standard of veterinary educa­
tion and research on par with the other 
countries of the world. 

Late Professor Lagerlof was Head of 
the Department of Obstetrics and 
Gynaecology and Dean, Royal Veteri­
nary College, Stockholm, Sweden (1948-
1957; 1957-1962). On his retirement in 
the year 1962 he was Honoured as 
Professor Emeritus. He did very useful 
research in the field of Animal Reproduc­
tion and his contributions on Gonadal 
Hypoplasia, Sperm Morphology, Heredi­
tory forms of infertility and sterility, 
Sexual Behaviour in the Bovines, Vibrio 
investigations a,nd Biological aspects of 
infertility are praise worthy. He devoted 
his life mainly to teaching and research 
until 1950, but thereafter he was invited 
by Governments of various countries to 
offer his expertise advice on problems 
concerning Veterinary Education in the 
field of physio-pathology ofReproduction, 
Animal Breeding and Artificial Insemi­
nation. 

He rendered very valuable technical 

advice on sexual health control and on 
infertility problems and breeding by 
artificial insemination to the Governments 
of Israel, India, Thailand, Turkey, Egypt, 
Pakistan and some of the African and 
Latin American countries. He was the 
member of the F.A.O. Expert Panel on 
Livestock Infertility ( 1954-62) ; President 
of the International Standing Committee 
on Animal Production (1948-61); Presi­
dent of the Scandinavian Veterinary 
Association on R eproductive Phyriology 
and Pathology (1951 -70); Member of 
the Swedhh Agricultural Research Council 
(1945-57); Member of the Swedish Aca­
demic of the Agriculture; Member of 
the Advisory Scientific Committee to the 
Swedish Veterinary Board ( 193 7-64); 
Member of the Scientific Council of the 
Swedish Dairy Association. 

He was felicitated by the awards of 
Honourary Doctorate Degrees which 
were confirmed on him by the University 
of Stockholm, H anover, Helsinki and 
London ; and membership of the Ameri­
can Society for the study of SteriUty; 
and corresponding Member of the 
Society from Madrid, Finland, Norway, 
Japan and various other associations 
in Sweden. 

In appreciation of his meritorious 
services he was decorated as Knight 
Commander of the First Class of the 
Royal Order of the North Star and 
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Commander Order of the R epublica 
I taliana, Finland, Norway and Knight 
of the First Grade of the order of the 
Danish Danebrog. 

In India, with the advent of launching 
of various schemes and projects for 
cattle development, a number of prob­
lems cropped up with regard to fertili ty 
and infertility and Government of India, 
therefore, requested the F.A.O. to secure 
the services of Professor Nils Lagerlof 
an eminent Scientist in the field of 
Animal Reproduction. His services were 
assigned to India and he visited this 
country first in 1953 and after surveying 
the position made valuable suggestions to 
the Government of India in respect of 
Veterinary Education, Research and 
Extension. As per his recommendations 
almost a ll the Universities in India have 
prescribed the uniform syllabus for the 
subject of Obstetrics, Gynaecology, 
Andrology and Artificial Insemination 
in the Veterinary curriculum and new 
depar tments for the subject have been 
established in each of the Veterinary 
College. T his has given an impetus to 
research in Physio-Pathology of Repro­
duction and very valuable findings have 
been placed on record. Due to his wider 
outlook and zeal to spread education 
and research he undertook the responsi­
bility of educating veterinary personnel 
from India and other countries of the 
world by orgar..hing special type of courses 
every a lternate year in Sweden. About 
45 members of the teaching staff from 
different Universities in India got the 
benefi t of such advanced training courses 
in Sweden which enabled them to conduct 
higher research. Prof. Lagerlof visi ted 
India every alternate year till 1969 and 
every time by reviewing the p~ition he 
made vital suggestions to the Government 
of India. He establiwed International 
co-operation in veterinary education 

through which a net work of Scientists 
was spread throughout the world for 
conducting research in Animal Reproduc­
tion. Credit goes to him for his vital 
interest in the Indian Veterinary Profes­
sion. I t is due to his influence that a lot 
of substantial aid has come to a number of 
Veterinary Colleges in India by way of 
equipments, books etc. 

I t may be said wi thout hesi tation that 
he was the only professor who not only 
trained Veterinary Scientists for higher 
research but who followed them year 
after year to underst and the research 
work they have on hand and help them 
not only by advice but by extending all 
possible technical aid by way of precision 
equipment, literature etc. He was regu­
larly mailing the most uptodate research 
publications to almost all the candidates 
who had undergone training in Sweden. 

Prof. Lagerlof was a Scientist and an 
educationist of an outstanding competence 
and foresight. He had a remarkable 
ability of stimulating enthusiasm in young 
research workers by directing their 
attention to the heart of a problem T o 
Governments of many countries and 
Veterinarians he will be remembered 
as a Vice Councillor whose advice on 
Livestock Production has laid to the 
establishment of sound policies in India. 
By his dynamic and genial personality 
he has established a network of sicentists 
all over the world. 

In recognj~i tion of his yeomen services 
to Indain Veterinary profession, the dele­
gates attending the F.A.O./SIDA Follow 
up Seminary on Animal Reproduction 
held at Bangalore in November, 1972 
unanimously decided to raise "Nils 
Lagerlof Memorial Fund." As a mark of 
profound respect i t was decided to insti­
tute a Gold Medal in his Memory to be 
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awarded to an outstanding publication 
in the field of Animal Reproduction every 
year . There was an appreciable response 
and all the delegates attending the 
Seminar contributed a sum of Rs. 100/­
each including Dr. Settergren, Director 
of the Seminar. An amount of over Rs. 
3,000/- was collected on the spot at 
the very first meeting of the foundation 
members. The Memorial fund would be 
operated through the Indian Society for 
the Study of Animal Reproduction. 
Conside.cing the golden ol:!jective the 

President and the Members of the 
Executive Committee earnestly appeal 
to one and all for generous contribution 
to .casise the fund to substantial figures. 

Donations may be made in the name 
of "The Indian Society for the Study of 
Animal Reproduction", the cheques/cash 
money orders may be r.ent to the 
Treasurer of the Society. 

DR. c. R. SANE 

Patron, ISSAR 

2. Honours 

" ISSAR takes great pleasure to learn 
that one of our Honoured Life Member, 
Dr. G. B. Singh, Professor Emeritus 
Punjab Agricultural University, Ludhiana, 
has been conferred the Degree of Science 
(Honoris Causa) by the Orissa Universit)' 
of Agriculture and Technology at its 
convocation held on 4th March, 1984. 
Probably this is the first time that an 
Indian Veterinarian has been thus hono-

ured by an Agricultural University. 
Congratulations. 

ISSAR thanks profusely the Orissa 
University of Agril. & Tech. for recognis­
ing the meritorious work done by the 
Veterinarian of repute Dr. G. B. Singh. 
It is hoped that other Agricultural 
Universities will follow this example of 
honouring eminent veterinarians" 

3. Notification 

3. Nils Lagerlof Memorial Award-1983 

The Indian Society for the Study of 
Animal Reproduction is pleased to ir..vite 
Research/Clinical articles on the subject 
of Animal Reproduction published by 
the Indian Authors in any of the journals 
during J an. to Dec. 1983, for considera­
tion of the Nils Lagerlof Memorial 
Award for the year 1983. 

Four copies of the reprints of the 
ar ticle should be sent by the author to 

the Hon. Secretary ISSAR (C/o. Dept. 
of Animal R eproduction~ Bombay Veteri­
nary College, Parel, Bombay-400 012). 
The articles should reach the Secretary 
ISSAR latest by 30th Nov. 1984. The 
Award will be presented at a suitable 
function of ISSAR. 
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4· Our Talent 

Dr. Man Mohan Singh, Research 
Associate J NKVV, J abalpur has the 
unique honour to come out with flying 
colours in the Indian Administrative 
Services Examinations (Group A) con­
ducted by U.P .S.C. in 1983. He has a 
brilliant academic career.JNKVVaward­
ed certificate of honour with the degree 
of B.V.Sc. & A. H. for his overall 
excellent academic record. H e is also 
the recipientofJ u;nior and Senior research 

Fellowship of I.C.A.R . He did his M.V.Sc. 
& A. H . in the subject of Ob~tetrics and 
Gynaecology securing 4.00/4.00 OCGA. 
He has won many a cups and trophies 
in the annual sports of the college. 

Dr. M. M. Singh is an ISSAR member 
and ISSAR appreciates his coveted achieve­
ments and wish him all the success. I t 
is hoped that in his I.A.S. career, he 
would also remember his duty towards 
the animal world. 

5. ISSAR Gujarat Chapter 
a. 

A seminar on 'Bovine Infertility Prob­
lems was held on 13th May '84 at Gujarat 
Chamber of Commerce, Ahmedabad. 
T he inauguration of the seminar was 
done by Dr. C. R. Sane, Patron ISSAR. 
Dr. T. N. Vaishnav, Director of Animal 
H usbandry, Gujarat State was the chief 
guest for the occasion. Dr. L. G. Patel, 
Cattle Development officer gave a cere­
monial speech. And Dr. B. R . Deshpande, 
President, ISSAR gave a presidential 
speech. 

In the technical session the following 
papers were read and discussed. 

1. Bovine infertility - a hazard for 
genetic improvement in milk produc­
tion. Dr. A. P. Vyas 

2. Studies on True Anoestrous condi­
tion in Surti buffaloes and trials with 
Prajana. Dr. I. M . Shah 

3. Bovine Anoestrum 
Prof. Dr. S. B. Kodagali 

4. Role of frozen semen technology· in 
improving fertility 

Dr. Chakraborthy 
5. R epeat breeding in cattle 

Dr. F . S. Kavani 

6. Cyclic pattern in repeat breeders 
D.:. H. J . Derashri 

7. Some Practical Suggestions in Animal 
Reproduction. Dr. B. K . Bhavsar 

b. 

About 200 delegates attended this. 
Seminar. The seminar was a great 
success. 

Indian Society for the study of Animal 
Reproduction, ISSAR, Gujarat Chapter, 
General body meeting was held on 
13-5-'84 at Ahmedabad. T he office 
bearers for the period of three years were 
unanimously decided. 

President: Prof. Dr. S. B. Kodagali 
Vice-president: Dr. B. M. Bhatt 
Secretary: Dr. I. M. Shah 
J t. Secretary: Dr. F . S. Kavani 
T reasurer : Dr. H . J . Derashri 
Committee mem hers: 
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6. Recommendations made at the plenary session of the 5th 
All India National Congress on 'Animal Reproduction held at 
Pant Nagar, Dist. Nainital (U. P.) from 27-2-84 to 29-2-84. 

The delegates prfsentat the concluding 
plenary session of the National Congress 
on Animal Reproduction unanimously 
felt and resolved to submit the following 
recommendations that: 

( l ) There should be gteater co­
ordination among the research workers, 
field veterinarians and the Industry. The 
research laboratories should get the feed 
back from the field and the Industry should 
render financial assistance to overcome 
the problems pertaining to reproduction 
and production. 

(2) The cross bred bulls semen being 
of poor quality, multipronged investiga­
tions in the field of breeding, Nutrition 
etc. need be carried out before in traducing 
the bulls in breeding programmes and 
further recommended that periodical 
check ups at regular intervals of such 
bulls for Andrological soundness be 
scrupolously carried out. 

(3) T o define the epidemiology of 
Infertility, sexual health control progra­
mme is essential. Further, the role of 
infection in anoestrous condition needs 
to be investigated and sensitivity trials 
be carried out before resorting to anti­
biotic therapy of geni talia. 

(4) The fidd of Male reproduction 
being new one, further detailed research 
work be carried out in this direction. 

(5) Est~mations of biochemical consti­
tuents be strengthened for bettc r inter­
pretat:on of diseaie condit:or.s and labo­
ratory facilities be provided for biochcmi-

cal analysis, both at Universities and 
.State Department levels. Further, the 
Normographs of foetuses in different 
Indian breeds be worked out for their 
utility in Medico-legal cases. 

(6) The antisera for steroid and 
protein hormones be provided . to all 
laboratories and Indian Conncjl of Agri­
cultural R esearch should sponsor re­
search projects on production of antisera: 
Further, since the quality control is 
essential in such a type of work, the 
established laboratories should play a 
supervising pivotal role and assist in 
assay work of other centres too. 

( 7) In orde.c to prepare specific 
immuno-agents, research on methodology 
for separation, characterisation and quanti­
tation of cell types from adeno-hypo­
ph ysis secreting various hormones be 
conducted and further pharmaceutical 
star.dardisation of R esorpir:e for inducing 
lactation be carried out. 

(8) T he I.C.A.R. be approached to 
prov;de financial assistance to different 
schemes for conducting e.xtensive studies 
on production and reproduction traits. 

(9) In order to have better facilities 
for the Veterinary· College students, the 
vetcrir ary polyclinics ur.der the Agri­
cultural Universitie;s r.et:d r"ot exist as 
separate and indeper.dent clirical depart­
ments but one staff mcmbtr (Director of 
Polyclinic) may co-ordi1 ate the activities 
by incorporating t.xputise from three 
disciplius viz. M t:dicire, Surguy and 
Gynaecology. 



(10) The state Veterinary polyclinics 
should necessarily have a qualifie,d Gynae­
cologist at district level veterinary 
polyclinic. 

( 11) ISSAR gratefully acknowledges 
the financial assistance of Rs. 5000 for 
holding 4th All India symposium on 
Animal Reproduction at Hissar and Rs. 
3000 for publication of third volume of 
the-Indian Journal of Animal Reproduction. 

( 12) There should be a separate panel 
for Animal Reproduction in the I.C.A.R. 
with an Assistant Director General 
(Animal R eproduction) for co. ordination 
of research in Animal Reproduction at 
the National level. 

DR. D. P. VELHANKAR 

Hon. Secretary, I.S.S.A.R. 
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Hon-Secretary's Report: 

Report on the 5th. National Congres~ on Animal Reproduction 
h eld at G.B. Pant Univ. of Agril. & Tech. Pantnagar from 27th 
to 29th. Feh-1984 

The Indian Society for the Study of 
Animal Reproduction (ISSAR) in asso­
ciation with the G. B. Pant Univ. of 
Agril. & Tech. a;nd the Indian Council 
of Agril. Research organised the 5th . 
National Congress on Animal R eproduc­
tion at the Dept. of Obstetrics & Gynaeco­
logy, Facul ty of Veterinary Science, 
G. B. Pant Univ. of Agril & T echnology 
at Pantnagar, Dist:-Nainital (U.P.) from 
27th Feb 84 to 29th Feb 84. The congress 
was attended by 134 scie:q.tist delegates 
in the field of Animal Reproduction 
from various Agri. Universities, National 
Institutes, State Departments of Animal 
Husbandry, Milk Federations, Insurance 
Companies, Pharmaceuticals and R emount 
Veterinary Corps. 

T he congress and the symposium was 
inaugurated on 27th. Feb 84 by the 
Chief Guest Shri. Kripa Narainji, Vice­
Chancellor of G. B. Pant Univ. of Agri. 
& Technology, who laid stress for increas­
ing the milk production through innova­
tive research so that the goal "Milk to 
the million masses" be achieved. D r. 
I. P. Singh, Pro-Vice-Chancellor & 
Dean Veterinary Faculty presided over 
the inaugural function. 

Topics on Male and Female repro­
duction. 

The topics on male and female repro­
duction were discussed in twelve tech­
nical sessions. In all 67 papers on female 
reproduction and 54 on male reproduction 

and reproductive efficiency were presented. 

T here were four guest lectures on the 
following topics: 
( 1) Endocrinology of male reproduc­

tion by Dr . M . L. Madan. 
(2) R ole of viruses in R eproductive 

disorders of bovines Dr. N. P. 
Yadav. 

{3) Optimising reproductive efficiency 
in Buffaloes by De. K. Janaki­
raman and 

(4) Sire selection for dairy cattle breed­
ing by Dr. R . P. Chaudhury. The 
abstracts of the relavant papers 
have been published in Feb. 1984 
issue of the I.J.A.R. 

The technical sessions were followed by 
planary session wihch put forth 12 
recommendations published elsewhere in 
this issue. 

T he symposium was a great success, 
I S SAR extends sincere thanks to Dr . 
S. N. Maurya, Organising Secretary and 
his colleagues in ocganising the Vth 
National Congress. 

ISSAR Fellowship Awards: 

T he fellowship of the Indian Society 
for the Study of Animal Reproduction 
was bestowed upon the following digni­
taries for their meritorious contribution 
in the field of Animal R eproduction. 

'Dr. D. P. Velhankar, Dr. S. N. Maurya, 
Dr. R.. V. Patil, Dr. M. L. Madan. 
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The awards were presented by the 
Chief-Guest Dr. Kripa Narayanji, Vice­
Chancellor, G. B. Pant Univ. of Agri. 
& Tech. at the inaugural function of the 
congress on 27-2-84. 

Nils Lagerlof Memorial Award: 1982: 

This award instituted by the ISSAR in 1 

memory of Prof. Emeritus Nils Lagerlof. 
15 scientific papers :related to the subject 
of Animal Reproduction and published 
during the year 1982 were received for 
the com,idei-ations of the award. In the 
opinion of the judging committee the 
following research publication was 
adjudged as the best. "Gonadotrophin 
Releasing Hormones in the treatment 
of anoestrovs buffalo cows and heifers'-' 
by N. K. Khurana, R.P.S. T yagi, R .C. 
Gupta and S.K . Verma. Published in 
the Indian Vet. J. 59, J une 1982-; 
479-480. . 

The award was presented . by Dr. 

Dr. B. R. Deshpande 
Dr. A. S. Kaikini 
Dr. D . P. Velhankar 
Dr. M . L. Madan 
Dr:- V. L. Deopurkar 
Dr. S. B. Kodagali 
Dr. S. N. Maurya 
Dr. B. L. Bishnoi 
Dr. B. N. De 
Dr. C. P . N. Iyer 
Dr. K. G. Kharche 
Dr. L. D. Mohanti 
Dr. D. R . Pargaonkar 
Dr. R . V. Patil 
Dr. C. K. Rajkonwar 
Dr. R. Roy Choudhary 
Dr. I. M. Shah 
Dr. T ariq Ahmed 
Dr. S. K. Verma 

The ISSAR places on record the meri­
torious services rendered by Dr. C. R . 
Sane to the society. I t was re r,olved to 
incorporate him as patron member. 

Kripa Narayanj i, Vice-Chancellor, G.B. 
Pant Univ. of Agri. & T ech. at the 
inaugural function of the 5th National 
Congress. 

The Indian Journal of Animal Re­
production: 

I t is a matter of great satisfaction 
that ISSAR has been succes:,ful in 
bringing out the journal since I 981 and 
added the issues viz. Aug. 82, Feb. 83, 
Aug. 83 & Feb. 84 of the Indian Journal 
of Animal Reproduction. We express our 
thanks to the members of ISSAR Adver­
tisers, I.C.A.R. & well wishers for their 
continued help & encouragement. The 
IJAR will be published henceforth in 
June and December months. 

During the business session on 28-2-84, 
.held in Dept. of Gynaecology G.B. Pant 
Univ. of Agril. T ech. New executive 
committee for the year 1984-87 wa:; 
formed as under: 

President 
Vice-President 
Hon. Secretary 
Jt. Hon. Secretary 
Hon. T reasurer 
Publicat'on Editor 
J t. Publication Editor 
Member 

,, 

" ,, 
,, 
,, 
,, 
,, 
,, 
,, 

,, 
Similarly it was also decided to confer 
Hon. Life membership on Dr. C. R. 
Sar_e, Dr. S. N. Luktuke & Dr. G. B. 
Singh. Sd: 

(DR. D. P. Velhankar 
Hon. Secretary 



K.J. KAPADIA & CO., 
CHARTERED ACCOUNTS 
167/71, DR. VIEGAS STREET, 
GAIWADI , KALBADEVI , 
BO l\IBA Y: 400 002 

Name: THE INDIAN SOCIETY FOR THE STUDY OF ANIMAL REPRODUCTION . 
Address : _______________________ Accounting Year: 31st March 1984 

I NCOME AND EXPENDITURE ACCOUNT FOR THE YEAR ENDED 31ST MARCH, 1983 

EXPENDITURE Amount · INCOME Amount Amount 

To J ournal P.cir.tir:g (!CAR) 
To Souvenir Printi:c..g 

(Symposium-Hiu,ar) 
To Delegates Lunch, Refreshments 

(During Symposium at Hissar) 
T o Decorations 
To Medals and Badges 
To Postage and Telegrams 
T o Stationery 
To Conveyance 
T o Bank charges 
To Audit Fees 
To Mi~ccllancous Expenses 
To Surplus of Income over 

Expenditure tramfc.rred to 
Balance Sheet. 

For K . J. Kapadia & Co. 

Sd/- Chartered Account 10.1.84 

30,980.20 By I.C.A.R. Assistance: 
Symposium 5,000.00 

3,437.45 (For 4th Symposium at Hissar) 
Journal Publication (I.J.A.R .) 3,000.00 

18,167.00 By Donatioru 8,000.00 
504.25 By Delegate Fees 25,650.00 
80.00 By Mcmbe.cship Fees 12,300.00 

1,481.00 By Bank Interest: 4,015.00 
1,563.25 F.D.R. interest 3,109.33 

520.1 5 Savings intere'lt 622.03 3,731.03 27. 15 
251.00 By Advt;rtisements 18,335.00 
519.05 By Sale of Journals 1,834.08 

16,335.51 

R s. 73,866.16 Rs. 73,866.16 

Sd/- President Sd/- Hon. Secretary Sd/- Treasurer 

The Indian Society for the Study of Animal Reproduction (I.S.S.A.R.) 



K. J. KAPADIA & CO. 
CHARTERED ACCOUNTANT 
167/71, DR. VrEGAS STREET, 
GAIWADI, KALBADEVI, 
BO MBA Y 400 002 

Name: THE INDIAN SOCIETY FOR THE STUDY OF ANIMAL REPRODUCTION 

Address: ____________________ Accounting Year: 31st March 1983 

BALANCE SHEET AS ON 31ST MARCH 1983 

LIABILITIES 

TRUST FUND: 
Balance b/f. 17, 174.34 

Add: Surplus during the 
year. 16,335.51 

For K. J. Kapadia & Co., 
Sci/- 10/1 /84 

Chartered Accou tant 

Amount 

33,509.85 

Rs 33,509.85 

Sd/- President 

ASSETS 

BANK BALANCE: 
In Current Accounts 

Bombay 
Hissar 

CASH ON HAND: 
Bombay 
Hissar 

FIXED DEPOSIT: 
With S.B.I. 

5,684.91 
8,279.13 

786.01 
5,070,47 

AMOUNT RECEIVABLE FROM 
I.C.A.R.: 

Symposium 
Journal 

5,000.00 
3,000.00 

Sd/- Hon. Secretary Treasurer 
. , 

Amount 

13,964.04 

5,856.48 

5,689.33 

8,000.00 

Rs 33,509.85 
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List of Life Members of ISSAR 

Sr .No. Reg.No. Name & Addresses 

Dr. A.S. Kaikini 
B.Sc. (Vet. Hons, FRVCS (Sweden) Ph.D. 
Dean Faculty of Vety. Science 
Punjabiao Krishi Vidyapeeth 
AKOLA (Maharashtra) 444 104. 

2 7 D£. S.B. Kodagali 
M.V.Sc., FRVCS(Sweden) , Ph.D. 
Professor of Gynaecology 

• Veterinary College 
ANAND (Dist. Kheda) 388 001. 

3 10 Dr. K.G. Kharche 
B.V.Sc., M.V.Sc., N.D.A.G., Ph.D. 
Asst. Prof. of Gynaecology 
J awaharlal Nehru Krishi Vishwa Vidyalaya 
JABALPUR-482 001 (Madhya Pradesh) . 

4 16 Dr. B.C. Deka 
B.V.Sc. & A. H ., M.V.Sc. 
Asst. Prof. of Gynaecology 
College of Vety. Science 
Kha,npara, Gauhatti, 
Pin Code-781 022. 

5 18 Dr. D. R. Pargaonkar 
M.V.Sc., FRVCS (Sweden), Ph.D. 
Professor of Gynaecology 
Faculty of Veterinary Science 

• 
Marathwada Krishi Vidyapeeth 
PARBHANI (Maharash tra State) . 

6 36 Dr. S. H . Parekh 
B.V.Sc. & A.H. 
Artificial Insemination Officer 
Regional A.I. Laboratories Paddack 
Rajkot (Gujarat State). 
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7 59 Dr. B. R. Deshpande 
M.V.Sc., FRVCS (Sweden), Ph.D. 
Head of the Department of Animal 
Reproduction & Surgery 
Bombay Veterinary College 
Parel, Bombay-400 012. 

8 80 Dr. D. P. Velhankar 
M.V.Sc . ., FRVCS (Sweden), Ph.D. 
Officer in charge, Veterinary Polyclinic 
Opp. Nirlon, We1;tern Express High Way 
Goregaon (East), Bombay-400 065. 

8a 82 Dr. C. R. Sane (Patron Hon. Life Member) 
G.B.V.C., F.R.V.C.S. (Sweden) 
405., Naveen Asha Co-op. Hsg. Soci. 
4th Floor, Dadasahcb Phalke Road 
Dadar., Bombay-400 014. 

9 84 Dr. V. B. Hukeri' 
B.V.Sc., M.Sc. (Vet), Ph.D. 
Professor of Gynaecology ,. 
Bombay Veterinary College 
Pare], Bombay-400 012. 

10 90 D r_ B. Shrinivasan 
Officer in charge 
Frozen Semen Bank, Hebbal, 
Bangalore-560 024 (Kamataka State). 

11 95 Dr. V. L. _Deopurkar 
M.V.Sc. 
Asstt. Prof. of Gynaecology 
Bombay Veterinary College 
Parel, Bombay-400 012. 

" 
12 97 Dr. S. R. Chinchkar - ~ 

B.V.Sc. & A.H., M.V.Sc. 
Asstt. Prof. of Gynaecology, 
Department of Gynaecology 
B:>mbay. Veterinary College 
Pare!, Bombay-400 012. 
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13 99 Dr. C. K. Rajkonwar 
B.V.Sc. & A.H., M.V.Sc, Ph.D. 
Associate Professor & Head 
Department of Gynaecology 
College of Veterinary Science 
Assam Agricultural University 
KHANPARA, Gauhati-781 022 
(Assam State). 

14 104 M. K. Tamuli 
B.V.Sc. & AH., M.V.Sc., 
Dept of Gynaecology 
College of Vety. ·s cience 
Assam Agril. University 
KHANPARA, .Gauhati-781 022 

~ (Assam State) . 

15 111 Dr. K. K. Bonia 
B.V.Sc. & A.H., M.V.Sc. 
Asst. Prof. A.P.M. Dept. 
College of Agriculture 

• Assam Agri. University 
JORHAT-13 (Assam). 

16 124 Dr. P. P. Jamkhedkar 
M.V.Sc., Ph.D. 
Veterinary Service Manager 
Pfizer Ltd., Express Towers 
22nd floor, Nariman Point, 
Bombay-400 020. 

17 140 Dr. S. N. Maurya 
M.V.Sc., Ph.D. {Illinois) 
Incharge Dept. of Gynaecology 
College of Vety. Sciences 
G.B. Pant University of Agriculture & 
Technology, Pant Nagar, Nainital-263 145 
(Uttar Pradesh~. 

18 177 Dr. B. R. Benjamin 
B.V.Sc., M.Sc. (Man) Ph.D. 
Head, Animal Reproduction Division 
Indian Veterinary Research Institute 
IZATNAGAR-243 122 (U.P.). 

153 



2 3 

19 195 Dr. K. K. Vyas 
G.B.V.C., F.R.V.C.S (Sweden) ~ I 
Emeritus Scientist, 
Shantiniketan, 

t · 

Purane G:nani 
Near Old Fort -334 001 
BIKANER (Rajasthan State). 

20 206 Dr. H .. J. Derashri 
Assistant Professor 
Department of Gynaecoloy, Veterinary College, 
ANAND-380 001. 

21 208' Dr. · I. M. Shah I 

Key Village Officer 
Directorate of A.H. Krishibhavan 
Paldi, Ahmedabad-380 006 
(Gujarat State) . 

22 209 Dr. V. R. Jani 
A.I. Officer, Panchmahal Dist. 
Co-op. Milk Producers Union, GODHRA 
Dist. Panchmahal (Gujarat State) 

23 211 Dr. Miss Lalita V. Deshpande 
·B.V.Sc. & A.H. , M.V.Sc. 
Reproductive Biology Research Unit 
Veterinary College, ANAND-388 001 
(Gujarat State). 

24 212 Dr. )-. S. Patil 
Project Executive 
Animal Disease Diagnostic Lab. t: 

N.D.D.B. ANAND-388 001 
~ 

(Gujarat State). 

25 236. Dr. D. M. Patel 
Ba:roda Dairy 
Baroda 
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26 239 Dr. S. P. Banerjee 
Officer 1/c. Polyclinic 
Veterinary Hospital 
Jaipur (Rajasthan State). 

27 311 Dr. G. C. Jain 
M.V.Sc. 
Scientist D.C.N. & P. Division 
Animal Reproductj.on, N.D.R.I., 
KARNAL-132 001. 

28 318 Dr. L. _N. Purbey 
M.V.Sc. 

} 

Associate Prof. of Gynaecology 
Division of A.R. I.V.R.I., IZATNAGAR 
Dist. Bareily (U.P.) 243 122. 

29 319 Dr. B. L. Bishnoi 
• Assoc. Professor, Veterinary College 

Bikaner (Rajasthan) 334 001. 

30 327 Dr. L. D. Mohanty 
Dy. Director, Frozen Semen Bank 
Khapuria, CUTTACK-753 010 
(Orissa State) 

31 330 Dr. S. V. Rao 
Asstt. Director 
Frozen Semen Bank, Khapuria 
CUTTACK-753 010 
(Orissa State) 

32 365 Dr. P. A. Sarma 
Director, Central Frozen Semen Production & 
Training Institute Hessarghatta 
BANGALORE (North) 562 113. 

33 367 Dr. K. P. Agarwal 
:. Asso. Prof. L.P.M. 

Vety. College Gujarat Agti. Univ. 
Sardar Krishinagar 
Dist. Banaskantha (Gujarat State)-385 506. 
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34 375 Dr. V. J. Pandya 
B.V.Sc. & A.H. 
Animal Husbandry Officer 
f .C.D.P. Surat 
(Gujarat State) 

~ ,./ 

35 392 Dr. S. S. Chowsalkar 
D-66/1281, Azad Nagar 
Veera Desai Road 
Andheri, BOMBAY-58. 

36 395 Dr. S. C. Sud 
Prof. of Animal Physiology 
College of Vety. Science 
G.B. Pant Univ. of Agril. & Tech. 
Pantnagar, Nainital-263 145. 

37 397 - Dr. Navneet Kumar Vasistha 
M.V.Sc. :,, 

C/o. Shri B. K. Vasishtha 
P.F.S. 

Sakoh DHARMSALA (Kangra) H.P. 
Pin 176215. 

38 398 Dr. R. L. Dhoble 
M.V.Sc., Ph.D. 
Scientist S-1 
Division of Animal Reproduction 
I .V.R.I. IZATNAGAR (U.P.) 
243 122. 

39 399 Dr. S. K. Gupta 
M.V.Sc., Ph.D., 
Prof. of Gynaecology 
Division of Animal R eproduction 
IVRI, Izatnagar (U .P.) 
243 122. 

40 400 Dr. B. G. Hol. 
M.V.Sc. 
Farm Superintendent 
Cattle Breeding Farm 
NILELI, Post-Dukanwad, Tai. Kudal _...,, 
Dist. Sindhudurg. (M.S.) . 

41 402 Dr. M. L. Madan 
Ph.D. (U.S.A.) 
Prof. of Physiology 
N.D.R.I. Karnal-432 001. 
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Obituary 

Biodata of DR. Bengt Lundgren 

I t is with great measure of shock that the veterinary profession, specifically 
the veterinarians involved in the discipline of animal reproduction in India will 
learn about the untimely death on 9-8-1983 of late Dr. Bengt Lundgren, Chiefof the 
Artificial Insemination Association of Kalmar-Sweden. Dr. Lundgren was born 
on 21st March, 1916 and graduated from the Royal Veterinary College Stockholm 
in 194f. In 1945 he became Chief Veterinarian of the newly established Artificjal 
Insemination Association at Kalmar and stayed there till the last days of his life. 
Under his dedicated stewardship Kalmar A.I. station developed to be one of the 
best in the country and supplied whole of the south-east part of Sweden with 
semen. He was a pioneer in the technical development of A.I. in Sweden and was 
one of the first to realize the advantages of the deep freezeing technique for bull semen. 

Dr. Lundgren showed practical scientific approach to the problems of animal 
reproduction and detected a new type of gonadal hypoplasia and carried out research 
into its genetic origin. He also worked on infectious infertility in cattle and developed 
good hygienic and preventive measures against different types of reproductive 
disorders. 

Dr. Lundgren worked hard to improve the quality of the Swedish red and 
white breed and was highly respected by the cattle breeders. 

Internationally Dr. Lundgren came to India with Professor Lagerlof in 1953 
and stayed behind for one complete year to train the veterinarians in Animal 
Gynaecology and Artificial Insemination technique. 

In 1956-57 he taught animal reproduction at Cairo University. He worked as 
an FAO Animal Reproduction expert in Yugoslavia in 1972 and 1973 and in 
Egypt in 1975. As late as in 1981 he worked as FAO Expert in Sudan and Somafia. 
At the International Postgraduate Course on Animal Reproduction Dr. Lundgren 
was an extremely knowledgeable and interested teacher. Participants of each 
course since 1954 visited Kalmar and received unique love, affection and hospita­
lity of the 'Lundgrens'. 
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THE INDIAN SOCIETY FOR THE STUDY OF ANIMAL REPRODUCTION 
IS PLEASED TO ANNOUNCE THE BIANNUAL PUBLICATION OF: 

THE INDIAN JOURNAL OF ANIMAL REPRODUCTION 
The journal brings to _your desk the latest scientific knowledge on "Reproduction in farm Animals" 
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The journal solely devoted to dissemination of scientific information on Reproduc­
tion in Farm Animals. 

Research/clinical papers on impact of genetic,environmental, nutritional, hormonal, 
infectious and stress factors on efficiency of reproduction, semen studies, breeding by 
artificial in~emina tion, problems of andrological and gynaecological importance, abstracts 
of important research papers and theses would be accepted for publication. 

A special section is devoted to farm news in respect of progressive achievement in 
breeding efficiency and notification of valuable strains. The journal will be published 
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Articles and subscription should be sent to the Editor, 

For Particulars Contact 

Editor, The Indian Journal of Animal Reproduction 

C/o. Department of Gynaecology and Obstetrics, 
Gujarat Veterinary College, Anand-388 001. 
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i ~ v 28 years of dedicated services in djstr ibuting all kiJ1ds of ~ 

~ ' ~ VETERINARY DRUGS ~ 
~ ~ 
~ of national & multjnational organisations i 
i Leading Suppliers to Cattle - Poultry & Stud Farms - Veterinarians - Canine 4 
~ Practitioners - Government Institutions and Dealers. t 
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~ Pharma-Vet-Div. ESTD. 1895 ~ 
i 2/1 Homji Street, l 
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i * Restoration of Reproductive efficiency. . . ~ 
; * Augmentation of Milk ... ~ 
~ • Miracle remedy of Silent heat.. . i 
t USE DELTAMIN i 
~ (A research product of proven efficiency-Trial report ~ 

~ presented at the 5th National Congress of Animal ~ 
t Reproduction '84) ~ i "' Con trol Aflotoxicosis and Fowl Pox in POULTRY ~ 
v USE " POULTRY FOR MULA" ? 
~ Stockists wanted all over India i 
: Please wri te for details to: t 
i CONTINENTAL PHARMACEUTICALS i 
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' - By providing remunerative marke t for their surplus milk produced from their ~ i cows and buffaloes. ~ i - By educating them about the modem Animal H usbandry practices of proper 2 
~ feeding, breeding and management. ~ 
~ - By giving Artificial insemina tion services using frozen semen from t.he bes t ~ 
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~ - By extending Animal health coverage . ~ 
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~ DRUGS YOU NEED FOR PERFORMANCE YOU WANT ~ 
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~ H I M A X M R' W E ' ·V d ~ = I • ange, mg orm, czenta , v oun ., 
~ (Antiseptic Ointment) Burns, Foot lesions in Foot & Mouth. i 
0 2. T A E N I L For expulsion of complete tape worm i.e. , ~ 
~ (For T ape Worms) proglottids alongwith scolex in Caninec;/ i 
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0 3. P E S T O B A N Herbal octoparaciticide for control of lice, ~ 
i (Non-Poisonous ticks, Aoas and mites infestation. i 
0 Octoparasi ticide) ~ 

i 4. L I V O L Torpidity of Liver, Enlargement of Liver, i 
0 (Cholagogue & Live)· T onic) Cirrhosis of Liver, Hepatitis, Inappetance, ~ 
i J aundice Debility, Anorexia. i 
i And many other specialities, write for literature to: i 
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°' ~ 0 The Indian H erbs Research & Supply Co., ~ 
i P.O. Box No. 5 ! 
0 Sharda agar, ~ 
i SAHARANPUR-247 001 (U.P .) Phone: 5937, 5024, 3541 ~ 
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CONTACT : 

Idento Pvt. 

• 

8th floor, Harilcla H ou<;c, 

36. Mint R oad . 

Bombay - 400 00 I . 

Grams : PUNARVASU 

Branche., · New Delhi & Baroda 

Ltd., 

• l'elx · 011-4830 

Laboratory Instruments 

.\11 type of Microscopes & Ba lance..., 

Ultrathermostats 

Homogenisers 

Centrifuges 

Peristaltic Pumps 
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Attention Entrepreneurs: 

Do you know that the Development Corporation of Konkan can assi st you to :w t 

up your industrial enterpisre? 

(a) Employment Promotion Programe : 
10% seed capital for projects costing over Rs. 1.00 lakh 
15~0 seed capital for projects costing below Rs. 1.00 lakh 
20% seed capital for projects costing less htan Rs. 1.00 lakh if entrepre­
neur's family income is below Rs. 4,800/- per annum. 
In the case of scheduled caste/scheduled tribe and nomadic tribe 20% seed 
capi tal for projects below R s. 1.00 lakh , 22 !% seed capital if family income 
is below Rs. 4,800/- per annum. 

(b) Participation in equity/cumulative redeemable preference shares on selective 
basis for entrepreneurs going to under developed areas of Konkan. 

(c) Package Scheme of Incentives Scheme 1979 for eligible small scale industries 
coming up in dvcloping areas of the Kon kan Region 
( l ) 10% to 20% interes t free loam 
(ii) 7 to 9 years Sales Tax exemption limited to I 00% of.fixed assets created 
(iii) 5 to 7 years Octroi Refund. 

Eng uirc with : 

Development Corporation of Konkan Ltd. 
Warden House, 5th floor , 
Sir P. M. Road , 
Born ba y-400 00 I • 

Dise-ict Industries Centre, Raigad 
Athavale Buildir.g, 
Opp. Kanya Shala, 
Ali bag. 

District Industries Centre, Ratnagiri 
Behind B.D.O. Staff Quarters. 
Jail Road, Ratnagiri, 
District Industries Centre, Thane 
Shree Vaishnav Mandir T rust Bldg., 
Jambhali Naka, 
Kharkar Ali, T hane. 

Tel. ~o. 298862 

, 
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···································································································--· • • ~ ~ •= We are pioneer manufacturers of: ■: 
~ ~ 
:: FR OZEN SEMEN EQUIPMENT :: 

:: • AI Gw1 (S.S.) with Gun Container • Plastic Sheath for AI Gun • Sheath :: 
■ Container. Insemination Glows • Freezing Racks • Aluminium and Plastic ■ 
~ ~ • Goblets • S.S. Canister • 
~ ~ 
:■ • Plasitic Air Bubbler • Air Bubbler S.S. Stand. • Air Bubbler Plastic Dish :• 
•• • Straw holding Clip • FHling Comb. (Nozzle) Plastic • PVA Sealing Powder •• < < •• • S.S. Forcep I 2 • to 15 • long • Kit Box for Frozen Semen Equipment •• 

=: DAIRY AND VETERI NARY EQUIPMENT =: 

_,, 

1' 

~ ~ •• All type of milk testing equipment such as •• 
~ ~ ■ • M ilk Collection Tray • Milk Sample Bottle Stand • M ilk Strainer • Alu- ■ 
~ ~ •• minium Milk P lunger • Sampling Dipper • Buytrometer Holding and •• 
•• Shaking Stan d •• 
:: • Milk Pipette stand • M ilk Measuring Set (Aluminium) • Galvanised :: 
•• Sample Box :■ 
:■ • Milk Fat Testing Centrifuges. ■: 
< ~ 
:■ • Artificial Insemination Crates • Artificial Crates Cwn Trevis • Service :• 
• • •• Crate for Semen Collection • Thermocole Insulated Semen Transport •• 
~ ~ •• Boxes • Lightweight Thermocole Insulated Semen Shipper • First aid •• 
•• V •• •• eterinary Boxes • Artificial Vagina Box • Bull Nose Ring. Bull Exersizer. •• 
•• • Small Animal Cages. •• 
~ ~ 
:■ POULTRY EQUIPME1 T :■ • • • • • • •• • Hanging Type Feeder • Chick Feeder • Water Fountain • Laying Box •• 
• • 
::. Brooder :: 
• • Poultry Cages. • 
~ ~ 
~ ~ 
• For Further particulars and details, Please write to: • 
( ( 
~ ~ 
~ ~ 

:: PATEL TRUNK FACTORY :: 
~ ~ 
•• GANDHI ROAD •• 
~ ~ 
•• ANAND 388 001 •• 

:: Ph one: 1319 :: . ~ 
~ ~ 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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For the su ccessful management o f 
M i lk Fev er we offer two proven , 
establi shed p roducts : 

'MIFEX~ 
M. F C Solu11on 

tor milk fever and ,ts 
complica11ons 

Multi-dose con ta,ners of 450 ml. 

'CALBOROL~ 
Calc,um 8 ofoglucon,1ita 8 Vtl C 

the standard lrE:atmE:nt 
lor m ilk fever 

25 PER CENT SOLUTION 
Muh,-dose containers ol 450 mt. 

Reliablltty makes A LL the difference 
-use an M&B PRODUCT 

~ U May&Baker 
MAV & BAKER UNOIAl 1.IMITED 
8.tngalOf't • BomNv • Cekun, • Gf,u►..i • 11,M(.blM: • •ll"ldoft- • Jl•put • l v<.lt.oow 
M.otas • N•w Oelh • Pun• 
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Proven efficacy and safety make Liv .52® the ideal choice for 
The prevention or treatment of · 

- Jaundice arising from various causes in all animals 
- poor appetite and feed conversion 
- stunted growth or failure to thrive 
- infectious canine and ~v,an ~~patiti• 
- loss of condition and d~llnuss ol coat 
- torpid sluggish liver 
- hepatotoxicity ol ant1b1ot1cs. anthelmmt,cs and other drug~ 

Supportwe t!ler,1py in 

- joint ill or navel-111 in calves and foals 
- white ~cours 1n calves 
- malignant foot and mouth disease in calves and canlt 
- haemorrhagic septicaemia in cattle 
- dengue fever 
- distemper in young dogs 
• biliary fever 1n horses; red water feve, m cattle, 

tick fever rn dogs 
- thelleriasis rn canle 
- tr)'panosomiasis (Sun11) 
- leptospirosis 
- liver flukes 
- ascaris. hook-worm or suongylus infestation 

!post-treatment) 

- accidental 111ges11on of insecticides. lead paints, 
poisonous plants etc. 

- pregnancy toxaemia of ewes 
- asc'tes in dogs and other animafa - it of hepatic origin 
- yellow disease 
- post-operati1•e recovery 

WINNEPS EVERY TIME! 

SPEMAN 
TENTEX forte GERIFORTE~ 
A safe b<'! for sure !.tud profits I 

SPEMAN f:nsures h igh grade semen for insomonauon 
and ~ervice 

TENTEX forte revives peak sexual performance ,n 
stud animals 

GERJFORTE extends the stud service fife of stallions 
bulls and other animals; ma1ntarns too 
animals rn peak health round the year 

PIONECAS •N Or.VG CUlTIV,._T,ON ANO RESIEAACt-i StNCf 1930 

~ THE HIMALAYA DRUG CO. 
[O_J SHIVSAGAR 'E', DR. A.B. ROAD, BOMBAY 400011 @Jlegd T••do M..,> -----------------------------------""'> 



• Proluton Depot 
Injectable 
progestogen therapy 
for the treatment of: 

' 

Threatened and 
habitual abortion 

Sterility due 
to corpus luteum 
insufficiency 

Primary 
and secondary 
amenorrhoea 

Uterine hypoplasia 

For further Information plNH conault our 
• aclentlflc literature 

German Remedies Limited 
P.O. Box 8570 Bombay 400 018. 
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SAFE ... EFFECTIVE ... ECONOMICAL­
DOG Lovers, Breeders & Owners ... 
PROVIDE YO0R DOG WITH 
~ The Most Reassuring Prote~on 

AGAINST RABIES ' 
. with 

cell culture 
vaccine . 

, pentadog Nil 
( distemper hepatitis, leptospirosis & rabies) 

* Dose: 1 ml, intramuscular or Subcutaneous 
* 1st injection: 7 to 10th weeks of age 
* 2nd injection: 3 to 4 weeks after 1st 
* Booster : 1 year after 2nd injection 

e CONFERS 3 YEARS IMMUNITY e 
Beware of RABIES in ANIMALS 

Use the MOST EFFECTIVE and 
DEPENDABLE Cell culture ANTIRABIES VACCINE 

rabisin At 
for all species of animals like 

cats, dogs, horses, cattle, sheep, goat, pigs and zoo animals 
• Dose: 1 ml, Intramuscular or Subcutaneous 

1 st injection: 1 month age in pups, 2 months of age for large Animals 
Booster: 1 year after 1st CONFERS 3 YEARS, IMMONITI 

Prevention {(!))is the answer 

Serum Institute of India 
283, M. G. Road, Pune: 411 001. 

PHONE: 26959, 26725. Telex: 145 137 SERA • GRAM: BLOODHORSE 
Available Day & Night on Phone : 70188, 1on1 

Printed at Anand Press, Gamdi-Anand 388 00 I 


