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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 1nTRA-UTERlnE USE 
Ideal for dosing cattle, horses and 
zoo animals with Antibiotics, Anthelmintics, 
feed supplements and experimental medicines, 
1n ·--- _ 
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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 OETAll.S: 
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For more ·milk and 
more -profits· 
Use · -• · · · ·. 
Gold Mohur cattle feeds 

~1H HINDUSTAN LEVER LTD . 
•• 165-166, BACKBAY RECLAMATION, BOMBAY-400 020. 
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BOROSIL ~ 
• Scicn tific and Laboratory Gla,;swarc 

• Industrial and Ligh ting Products 

• Pharmaceutical Tubing and Containers 

• Consumerware- Carafe and Ovcnwares 

BOR OSIL ..... is the leading manufacturer in I ndia in collaboration with 
Corning Glass Works, U .S.A. of various speciality glass and glassware .. .... 
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Ideal for research, industrial, pharmaceutical and domestic use. t< 
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REPACKERS OF ST~ ARD Q UALITY I. P./B. P. HU~ ANDI 
VETERINARY DRUGS as under:- ff 

Aspirin , Amm.Bi Carb, Amm.Chlor ide, Acid Tannie, Acriffavine, Acacia 
Powder. Alum, Amylum, Borax, Boric Acid, Caffeine Citra te Calomal, Camphor. 

+ Ferrous Sulphate Crystal and Dried powder , lodoform, Kaolin Light, Mercurochrome 
Potassium Permanganate, Potassium Iodide, Plaster of Paris, Potassium chloi·ide, Pulvis 

• Zingiberis, R ed Mercuric Iod ide, Salicylic acid, Silver Nitrate, Crystal , Sodium Bi 
carbonate, Magnesium sulphate, So:lium Salicylate, Sodium Chlor ide, Yellow oxide of 
Mercury, Zinc Oxide, Zinc sulphate, Black Catechu Lump, Calcium Gluconate, Creta ~i 
Preparata, Copper sulphate, H cxamina, Iodine, Potassium Nitrate, Pulvis Nux Vomica, \ 
Pulvis Chiretta, Sulpbanilamide, Pulvis Glyceriza, Lead Aceta te, S:>dium thiosulphatc, ~
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Sodium Nitri te, Pulv Picoriza I. P., Soft soap, Phrnothiazinc Powder etc. 

We can supply in 25 grams, 450 grams, 500 grams, 1 kg., 2 kg., 50 kg. packing. 

FOR YOUR A!\'NUAL TENDER, ENQU IRY, QUOTATIOl:\S 
ORDER TO 

THE GOLDEN FIBRE & DRESSING SYNDICATE 

Tele. : 313, 6 13 
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105 Princess Street, Damodar Bldg, 3rd floor, 
Bombay -400 002 
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What's a banker doin9 
in a poultry farm! 

AtkStatcllankl 
To find a State Bank man 
in a poultry farm - or, for 
that matter, at a potter', 
wheel - \hould be no 
surprise. 
For. in its effort to reach 
out and touch the lives of 
millions of farrnen in rural 
India, State Bank 
embarked on an 
ambitious programme of 
direct financing of 
agricultu re and its allied 
activities. 

This direct financial 
assistance is extended 
for:• 
1)C.rop production - for 

purchase of various 
inputs like fertilisers, 
improved seeds, ft(. 

2) Irrigation facilities -
for digging wells, lifting 
water from rivers, and 
so on. 

))Development of land -
levelling, bunding, ftC. 

4)Mechanisation and 
modernisation of farms 
- purchase of tractors 
and other equipment. 

5)Energisation of 
pumpsets. 

6)Construction of silos, 
cold storages and 
godowns. 

nAgnculture-allied 
activities - animal 
husbandry, dairy, fish 
and poultry farming. 
horticulture, and a h<K1 
of others. 

Already. State Bank has 
financed O¥er 33 lakh 
farmen, over 61 % of 
whom are small and 
marginal farme~ And 
this number is growing 
steadily. 

But that's not all. Three 
thousand specially t rained 
penonnel offer free 
technical assistance in a 
variety of fields, to help 
the farmer prosper. 
And State Bank has set up 
more than 429Agricultural 
Development Branches, 
specially geared to act as 
catal~ts in the proau 
of intensive rural 
development. 

0 
State Bank 
Lets come closer 



Therapeutically unsurpassed broad-spectrum activity 

AtbJomycin· 
INTRAMUSCULAR 
FOR VETERINARY USE 

The antibiotic that most closely approache, 
perfection through proved high effectiveness 
against bacteria), rickettsial, protozoa! and 
large virus infections. 

ACHROMYCIN Tetracycline is a potent 
antibiotic with a wide range of effectivene'IS. 
It i, active against both ·Gram-negative and 
.Gram-J>O$itive bacteria, Olostridia and 
Rickettsia. Because of the close chemical 
relationship of tetracycline and chlortetra­
cycline, it i, believed that Achromyrin 
Tetracycline may prove to be of value in 
the treatment of infections due to virw-like 
organisms or other ch!ortetracycline-se1w uvc 
organisms. 

PACKAGE : Vials of 100 & 50 0 mg. 

(;'CYANAMID 
Cy•n•mld lndl• Limited 
A9 uc1.1l tura.l 01v11ion 
P'.O. a 9 109. Cumbay 400 025. 

Cyanamid the name every for .-;-;:11 trus:$ • ~ 1!~ .. ~1:::::!: /· .. ::,·-:\'1· .. ...,.·, 
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INTERVET INTERNATIONAL 

HOLLAND 

11111191' C 

FOLLIGON 

Chorionic Gonadotrophin B. Vet C 
Luteinising Hormone 

Serum Gonadotrophin B. Vet. C 
Pregnant Mare Serum 

Vaccine for Distemper, 
Hepatitis and Leptospirosis 

Fem11le . Anoestrus. Suboestrus. 
Lactation Failure (Post Partum). 
Nymphomania, Repeated failure to 
hold to service. Foetal resorption 
Early abortion. Failure and 
delayed ovulation Oestrus termina-
tion 

Male : Cryptorchidism. Genital 
Hypopfasia. Deficient Sex Drive. 

Female . Anoestrus. Out of 
season mating. Oestrus induction 

Male Impaired .spermatogenesis 

Each 20 ml. vial contains: Endometritis 
500mg Oxytetracycline HCL Ph Eur 
500mg Furazolidone B. Vet.C ." 
500mg lodochlorhydroxyquinoline 
U S.P 
0 5mg Ethinyloestradiol Ph Eur 

Per Rifijet Injector contains 
50mg. Rifamycine S V (as Sodium 
Saft) in a base to 8 gms 

Mastitis 

DEXADRESON Oexamethasone Sodium 
Phosphate B P 

Shock. Stress. Allergy. Keiosis 
Anti-inflammatory activity. Milk 
fever. Eczema. Burns. Arthritis. 
Bursitis 

LAURABOUN Nandrolone Laurate lnj . Debility. Quicker recovery 
and early healing of fractures. 
tendons etc 

PROSOLVIN Prosolvin is a clear solution of 
Luprostiol in Propylene glycol 
(7 5 mg/ml) 

Aquous solution containing 
Gonadotrophin Releasing Hormone 
(Gn F;IH) of 0 .1 mg. per ml. 

For controlled breeding. Suboestrus 
To induce abortion and Parturition. 

For cystic ovaries. Prevention of 
delayed ovulation. To improve 
fertility ----------- --- ---------------

For further detatls wrrt• ~ 

Chefaro Pharmaceuticals Ltd., 
Pragati Bhawan, Mezzanine Floor, 
Jai Singh Road. New Delhi. 
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With Sugras 
you win the higher 
milk yield battle 
The Maharashtra Agro Industries 
Development Corporation Limited brings you 
Sugras. the complete balanced feed for cattle 
and poultry. Tested under strict laboratory 
control the nutritional value o f Sugras 
makes for healthy farm animals. 
Sugras comes in separately formulated blends 
for cows. buffaloes and calves. poultry, 
pigs. horses. bullocks and goats. 
The specially enriched Sugras feed for milch 
cattle ensures a rich heavy milk yield. thus 
making for greater prosperi ty for the farmer. 
Having made its mark in Maharashtra. 
Sugras is now in considerable demand with ~ 
other states like Gujarat. Madhya Pradesh. ~ 
Goa, Karnataka and also the Gulf countries. ~ 

I ~ 
MAHARASHTRA AGRO INDUSTRIES ~ 
DEVELOPMENT CORPORATION LIM ITED, -;;-
RAJAN HOUSE. 3RD FLOOR, :! 
PRABHADEVI, BOMBAY 400025. :::: 

1:r:11:B TEL. NOS. 4228584, 4228211 / 12/13. 8 

Why AcetJ.'-11'-,g, Is the animal Ionic of choice 
• ... rapidly eflective as a tonic and 11terative in.cases of 
exhaustion. anaemia and debihty alter infect ious diseases. 
malnutrition. helm,nthiasis, dermatoses. etc. 
• ... may be given by subcutaneous, intramuscular or 
intravenous injection. 

• ... well tolerated by all species of animals so 1hat this produc1 
makes i1 possible for adequate therapeulic concen1rations 
of arsenic to be injected wilhout fear of adverse reactions. 
• ... economical to use especially when the cost is related 
to the arsenic content of the dosage administered and the 
quick resolution of the condition which It helps to secure. 
• ... has been used extensively in veterinary practice over the . 
past quar1~r century and more with consistently satisfactory results.' 

• Acelylarsan' is • (14de marh of May cl Baker Lid 

A n MA■ brand Anim•I Hu llh PtotlU<"I 

•~M:J May&Baker I MAY & BAKER CINDIA> LIMITED 
BangakNt • 8offlboy • Calcutta • Gauhld • Hyoe,1b41d • lndo,, • Jlipur • luckrow • M•drts 
New O.IN • Patn3 AH,2J 
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tditotliat 
HUMAN & ANIMAL REPRODUCTION 

Fourth World Congress on HUMAN REPRODUCTION was held at Bombay 
from 27th November to 2nd December 1983. At the inaugural ceremony Shri Shankar­
anandgi, Hon'ble and Family Welfare Minister stated that India happened to be the 
first country to take up "Family Planning" as part of National Health Programme. 
I mportance of Human Reproduction in Medical Education was detailed in the first 
congress guest lecture by Prof BN Sinha, Chairman of the Indian Medical Council. 
Human fertility in developing countries has been a world wide concern. In the field 
of human fertility the problem is of family planning. There is a need to recognise 
the interplay of cultural, moral, socio-economic and geographical factors which influ­
ence the individuals. Un-explained resistant infertility, Role of oxytocin, Hormonal 
contraception, injectable contraceptives, intra-uterine contraception devices, genitalinfect­
ions, artificial insemination in human and animals, isolation of X and Y bearing sperms, 
Endoscopic tubal surgery, lnvitro fertilisation, cryofreezing, ovulation, super-ovulation, 
ovum pick up, embryo transfer, Endometriosis, perinatal care and population, immu­
nology, sperm antibodies, immuno-suppression in pregnancy, iso-immunisation in preg­
nancy, Tubal micro surgery, endoscopy, etc. topics were covered under the COMME­
MORATIVE GUEST LECTURES by the eminent scientists from Abroad and India. 

Some of the important topics covered in the presentation of papers on HUMAN 
and ANI MAL REPRODUCTION RESEARCH at the scientific sessions were as follows: 

Cervical factor in infertility, Investigations in infertility, non-isotopic hormonal assays, 
Hormonal manipulations, treatment of anovulations, torsion of spermatic cord, dys­
function of seminal vesicles and vesiculography, oligospermia & immunoreactive LH­
RH., Effect of pH & semen concentration on in vitro culture, therapeutic use of hydro­
tubation, testicular metabolism & function, Circulatory androgens in buffalo male calves, 
Cryopreservation and thawing of human semen, immunological aspermatogenesis in 
bovines, effect of membrane stabilisers on freezeability of buffalo spermatozoa, I nfertility 
due to corpus luteum inadequacy, effect of dietary zinc on Vit. A levels & effects on 
reproduction in females, effect of thawing temperature, time on post-thawing motility, 
live count and acrosomal maintainence in bovine sperms frozen in German mini tubes, 
cervical mucus culture studies in infertile females, Embryo transfer in Sheep, Luteal 



phase insufficiency, serum prolactin in ovulatory disorders, treatment of infertility, 
towa~ds lowering perinatal loss, histo-pathology of placenta & co-relations with foetal 
outcome, Nuclear anomalies of PMNL in infertile/subfertile Cattle and Buffaloes, 
Chromosomal abnormalities in female cattle and buffaloes with reproductive deficiencies, 
functional activity of gonads in sexually mature nongravid Berari buffaloes, Thyroid 
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Progesterone, Oestrogens, LH and Corticosteroids In 
Plasma During The Oestrous Cycle In Goat 

FOK MGONGO, S1 GQMBE an4 JS1 OGAA 

Department of Surgery, Obstetrics and Reproduction, 
Univenity of Dar es Salaam, Box 3020, Morogoro, 
Tanzania and 1 University of Nairobi, Box 29053, 

Kabete, Kenya 

ABSTRACT 

Progesterone, oestrogen, LH and corti­
costeroids concentrations in plasma were 
measured in 10 goats by R.I.A. Mean 
progesterone levels was 0.6 to 0.8 ng/ml 
in oestrus and 2 to 6 ng/ml in dioestrus. 
Estrogen levels ranged from 10 to 24 
pg/ml in dioestrus; around oestrus, a 
peak of 44.18 pg/ml was observed. LH 
values were 1.36±0.27 to 2.63±0,27 
ng/ml with a preovulatory peak of 42.5± 
11 .6 ng/ml 6 h after the onset of oestrus. 
The mean corticosteroids values were 
low and were at 1.8±0.2 to 2.3±0.23 
ng/ml. 

• • • 
With a view to establishing a sound 

basis for successful studies on hormonal 
control of the oestrous cycle in goats of 
tropical origin, it is incumbent to study 
1?e hormone levels in body fluids, pecu­
liar to particular breeds. Other studies 
in several countries on hormones levels 
in female goat have reported variations 
in progesterone (Heap and Linzell, 1966; 
Thorburn and Schneider, 1972; Jones 
and Knifton, 1972; ·Wentzel, Botha 
and Viljoen, 1979; K akusya 1980 · 
T_hi?ier, Potbelet and Jeanguyo;, 1981/ 
Srnularly oestrogens concentrations (Van 
Rensburg, 1971; Wentzel, Morgenthal 
and Van Nierkerd, 1975; Kakusya, 1980; 

Bone etal., 1983) and LH profiles (Kakusya 
1980; Bone et al., '1983). 

The present experiment was conducted 
to determine progesterone, oestrogen, 
LH and corticosteroids concentration 
variations during the different phases of 
the oestrous cycle in the East African 
short horned goat. These results will 
provide a landmark from which the 
application of modern methods of hormo­
nal improvement of fertility, for this 
breed, can commence. 

Materials and Methods 

Ten goats of the East African short 
horned breed, traditionally kept for 
meat, aged 1 ½ to 2 years, and weighing 
20 to 25 kg were used. Four blood samples 
were collected by jugular vein puncture 
into heparinized receptacles every other 
day during the entire oestrous cycle 
except at presumed oestrus when blood 
was drawn at 3 hourly intervals. The 
blood was centrifuged at 2500 g for 
15 min. at4<>C, and plasma thus ol?tained 
was stored at - 20°C until assay. 

Occurrence of oestrus was checked 
daily at six hour intervals by identifica­
tion of marked animals; two brisket 
radale marked, penis deviated marker 
bucks were used as aids in oestrus detection. 



LH, Progesterone, Oestrogens and Corticos­
teroids assays 

Progesterone was quantitated by the 
modified version of the competitive 
protein binding assay as reported by 
Gombe and Kayanja (1974). T otal 
unconjugated oestrogens were determined 
as according to Gombe (1977) . Per­
cent recovery for progesterone procedure 
was at 78±0·5% with the sensi tivity of 
the assay at 0·2 ng/ml, the blank value 
was below this limit and the (inter and 
intra assay) coefficient of variations were 
below 9%. For oestrogens per cent recovery 
rate was at 82±0·6% with sensitivity 
of the assay at 3 pg/ml, the blank value 
was below this limit and the (inter­
and intra assay) coefficient of variations 
were below 8·8%. 

LH concentration was measured using 
a modification of the method of Gombe 
et al. (1973). 126Iodine was used for label­
ling, the second antibody was supplied 
by Dr. R.B. Heap (Babraham, Cambridge) 
and was obtained by immunization of 
a donkey. The interference of other anti­
pituitary hormones in the assay was 
always lower than 1 % of LH activity 
(Mgongo, I 979). Sensitivity was 0· l ng/ml 
and (inter and intra-assay) coefficient of 
variations were below 9%, 

The competitive protein binding assay 
as described by Murphy (1967) and 
Bassett and Hinks (1969) and validated 
by Mgongo (1979) was adapted and used 
for the determination of corticosteroids 
concentration in the peripheral plasma. 
The antiserum, cortisol binding globulin, 
CBG, was obtained from the third trime­
ster serum. I n our tests one ml, CBG at 
1 :3000 dilution cross reacted with cor tisol 
(35%), and corticosterone (42%) and all 
values are given as total plasma corticos­
teroids. The standard cor ticosterone, and 
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tritiated corticosterone (1, 2, (n)3H) 
were obtained from Guy, E. Abrahams, 
California, and radiochemical centre, 
Amersham, respectively. Coefficient of 
variations (intra- and inter-) were both 
below 8%. The sensitivity of determina­
tion i.e. the lowest amount differing signi- ' 
ficantly from zero was below 0·05 ng per 
ml. plasma; found by determination of 
the significant water blank values and 
then the mean blank values plus twice 
the standard error of mean of the blank. 
Per cent recovery was at 80±0·6%, 

Standardized chi square, t-test and 
analysis of variance were used as appro­
priate (Snedecor and Cochran, 1975). 

Results and Discussions 

Mean variations of plasma oestrogens, 
progesterone, LH and corticosteroids 
observed in ten goats during the IO days 
preceding and following ovulatory LH 
peak are shown in figure I . 

Mean plasma progesterone concentra­
tions during mid-dioestrus reached maxi­
mal values with MEAN±sem of 5·9± 
0·56 ng/ml and during dioestrus ranged 
between 2 and 6 ng/ml. Between the 72th 
and 56th hour before ovulatory peak, 
plasma progesterone levels abruptly de­
clined, remained lower than 1 ng/ml 
(0.6 to 0.8 ng/ml) for about 5 days and 
subsequently the concentration gradually 
increased to typical dioestrus values. The 
plasma progesterone dropped to low oes­
trus values 36 h before behavioural oestrus 
occurred; the length of behavioural oes­
trus in other breeds of goat have been 
reported to vary between 30 and 36 h 
(Kakusya, 1980; Bono et al., 1983). 
Through analysis behavioural oestrus in 
the East African short horned goat lasted 
a mean of 28.4 h and may last from 72 
to 84 hr. 81% of goat of this study had 
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oestrus duration of 12 to 36 h, 14% of 
about 48 h, and 5% of 60 h or longer. 
These variations in duration of oestrus 
had marked influence on the actual 
concentration of progesterone, and also 
on other hormones depended on the 
oestrus (P<0.05); a similar effect on 
ovarian activity has been recently reported 
(Camp et al., 1983). 

Disregarding the individual variation 
due to length of oestrus, the progesterone 
patterns for the East African short horned 
goat, were similar to those reported by 
Heap & Linzell (1966), Van Rensburg 
(1971), Thorburn and Schneider (1972), 
Jones and Knifton (1972), Heap, Bedford 
and Linzell (1975), Wentzel, Botha and 
Viljoen (1979), Thibier, Pothelet and 
Jeanguyot (1981) and Bono, Cairoli, 
Tamanini and Abrate (1983). 

Few plasma oestrogen values have 
been reported for goats. (Wentzel et al., 
1975; Chemineau et al., 1983). However, 
the East African short horned goat, mean 
basal oestrogens ranged between 13 .56± 
2.24 and 23.89±4.65 during the oestrous 
cycle. About 62 hour before LH peak, 
and about 10 h. before the simultaneously 
drop with progesterone, there was an 
increase in plasma oestrogens concentra­
tions; maximal concentrations were observ­
ed during LH peak (44.18 pg/ml). This 
is comparatively high value than that 
reported for other breeds (Bono et al., 
1983). 

The patterns and levels of LH concen­
tration showed remarkable rise just after 
the simultaneous rapid progesterone de­
crease and oestrogen increase, to maxi­
mum levels of 42.5±11.6 ng/ml. The 
interval between sexual receptivity and 
LH surge averaged 18 h. This value 
shows a comparatively an early ovula­
tion and therefore, probably an early 

insemination time for this breed. This 
statement however needs substantion by 
more research. 

The LH levels returned to basal concen­
trations after 15 h. The mean basal LH 
levels with minor variations were at 
l.36±0.27 to 2.63±0.27 ng/ml; for 
the entire oestrous cycle. Similar values 
have been reported for other breed of 
tropical goats (Kakusya, 1980; Bono et 
al., 1983). Other researchers have also 
reported a wide range that LH peaks occur, 
between 6.5 to 24 h. after the onset of 
behavioural oestrus (Bono et al., 1983). 
The reason for the variations and differ­
ences is centred on management of the 
male, presence of male reduces the inter­
val to onset of LH peak (Shelton, 1966; 
Bondurant et al., 1981). 

Mean basal corticosteroids levels averag­
ed 2.03±0,06 ng/ml with range of 1.8 to 
2.4 ng/ml. There was little fluctuations 
in corticosteroids concentration between 
individuals due to diurnal effects and 
circardian pattern, as reported for other 
species. The corticosteroids values for 
this study are similar to the values for 
other goats. Goats are normally known 
to have low plasma concentration of 
corticosteroids, and values of l to 2 
ng/ml have been reported (Van Rens­
burg, 1971). There was a correlation 
between the levels of oestrogens and corti­
costeroids values, which also markedly 
(P<0.05) correlated to the body weight 
of the animal. This suggest that oestro­
gens and corticosteroids values may 
generally depend on the nutritional 
condition of the animal. It is also inter­
esting to note that during the early phases 
of oestrus, corticosteroid levels were 
also at maximum (2.3±0.23 ng/ml). 

We conclude, that this paper presents 
horm9ne levels for the oestrous cycle of 

.. . , 
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the East African short horned goat, and 
elaborate the minor differences that 
exists. The values are similar to those 
for other goat breeds; steroid administra­
tion to this breed, therefore, may bring 
similar effects to that already reported 
in the literature. 

Acknowledgements 
We wish to thank the Norwegian 

Agency for I nternational Development 
(NORAD) and the University of Dar 
es Salaam, Tanzania, for a grant for 
the study. 

The secretarial work was done by Mrs. 
S. S. Mbwana. 

REFERENCES 
I 

Bassett, JM & NT Hinks (1969). !J Endocr. 44: 387. 
Bondurant, RH; BJ_Darien; CJ Munro; H Stabenfcldt and P Wang (1981). ,1. &pr. Fert. 63: I. 
Bono, G; F Cairoli; C Tamanini and L Arbratc (1983) &prod. Nutr. Develop. 23: 217. 
Camp, JC; DE Wildt; PK Howard; LD Stuart and PK Chakraborty (1983). Biol. &pr. 28: 673. 
Chcmineau, P; G Gauthier; JC Poirier and J Saumande (1983). Theriog. 17: 313. 
Gombc, S and W Hansel (1973). ;/. Anim. Sci. 37: 728. 
Gombc, S and FIB Kayanja (1794). ,1. &pr. Fert. 40: 45. 
Gombe, S (1977). East Afric. Med.!/. 54: 466. 
Heap, RB and JL Linzcll (1966). ,1. Endocr. 36: 389. 
Heap, RB; CA: Bedford and JC Linzell (1975). ,1. Endocr. 64: 485. 
Jones, DE and A Knifton (1972). &s. Vet. Sci. 13: 193. 
Kakusya, GRE (1980). Anim. Brttd Absti·. 48: 6791 (Ab.,tr.) ancl 806 (Abstr.). 
Mgongo, FOK (1979). M.Sc. Tfoesis. University of Nairobi, Kenya. 
Murphy, BEP (1967). ,1. Clini&. Encodr. & Met. 24: 187. 
Shelton, M. (1966). ,1. Anim. Sci. 19: 368. 
Snedecor, CW and WG Cochran (1975). 6th Edt. Oxford and IBH Publish. Co., Calcutta, 
Thihier, M; D Pothclet & N Jcanguyot (1981). ;/. Dairy Sci. 64: 513. 
Thorburn, GD and DH Nicol; JM Bassett; DA Shutt and RI Cox (1972). ,1. &pr. Fert. (Suppl 16): 16. 
Thorburn, GD and W Schneider (1972). ,1. Endocr, 52: 23. 
Van Rerusburg, SJ (1971). Ondersterpoort. J. Vet. &s. 38: I. 
Wentzel, D, LlJ Botha and KS Viljoen (1979). Agroanimalia 11: 27. 
Wentzel, D, JC Morgenthal and CH Van Nierkcr1' (1975). Agroanimalia 7: 35. 

5 



JJAR 4: 2: 6-9 

Studies On Hormonal Levels Before And Following Treatment 
For Induction of Oestrus in True Anoestrus Cows. 

DR PARGAON,KAR,1 AS KAIKINI,3 AR SBETH3 and Mrs. UM JosHr.' 

ABSTRACT 

Various therapies to induce oestrus in 
True Anoestrum cases have been tried. 
Serum FSH, LH, Prolactin and Proges­
terone hormone levels before and follow­
ing the treatment have been studied. 

Out of the different Herbal, Homeo­
pathic andAlopathic drugs tried, 'Fertivet' 
(Clomiphene) was found having most 
encouraging results. I t was further 
observed that before the treatment, LH 
and Progesterone hormone levels were 
below the measurable limits. But the 
same rose to 3.6 and I. I ng/ml, respect­
ively following the 'Fertivet' treatment. 

I t appears that these increasing levels 
of LH hormone might have helped in 
bringing out behavioural changes and 
ovulatory heats. 

• • • 
M~jority of the cows in the country 

are of assorted genetic make-up 'non­
descript' Cows. Anoestrus gonads is the 
main problem with this lot (Kaikini, 
1975). Cows though apparently normal, 
appear weak, get some feed and fodder 
but fail to manifest oestrus cycles at 
regular intervals. These animals are 
being used for cross-breeding on mass 

Present Address: 

scale to bring about an overall improve­
ment in their progeny through introduc­
tion of exotic blood. 

Anoestrus cows have small inactive 
ovaries with no Graafian follicle or func­
tional corpus luteum palpable per rectum. 
In domestic animals the oestrus cycle is 
contro11ed by the oestrogens and proges­
terone liberated from the ovary under 
the· influence of pituitary gonadotrophins. 
No data is available on the circulating 
hormonal levels in farmers' native cows 
in the country. Therefore i t was decided 
to carry out systematic controlled trials 
with different therapies to induce oestrus 
in true anoestrus cases and also to esti­
mate hormonal levels in these animals 
before and following the treatment. 

Materials and Methods 

(A) Treatment of Anoestrum: 

The animals were subjected to a regular 
periodical Gynaeco-Clinical examination 
and true anoestrus and lactational dio­
estrus cases were diagnosed and grouped 
separately. The animals were divided in 
small groups of6 to 10 each for conduct­
ing systematic trials with different thera­
pies. Equal number of cases were kept 
as con trof group for each trial. All the 

1. Professor of Gynaecology, College of Veterinary & Animal Sciences, Marathwada Agricultural University, 
Parbhani. 

2. Dean, Faculty of Veterinary Science, Punjabrao Krishi Vidyapccth, Akola. 
3. Asstt. Director, Institute for Research in Reproduction, Bombay. 
4. Asstt. Director 1/c Steroid Division, Institute for Research in Reproduction, Parel, Bombay. 
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(I) Indigenous Drugs: 

S.No. Name 
I. Guggul Powder (Balsomendron Miukul) 
2. Samudra Phal (Argurcia Speciosa) 
3. 'Heaterone' (Alarsin Pharma) 
4. 'Prajana' (Indian Herbs Co.) 
5. J owar Striga (Sorghum Vulgar-Striga) 

(fl) Homeopathic Drugs: 
l. 'Graphitis' (German Tinctures) 
2. 'Medorrhinum' ., 

(Ill) Allopathic Drugs: 
1. 'Prostigmin' (Roche Co.) 

2. 'Fertivet' (Ar-Ex Laboratory) 

animals were maintained under the 
identical managemental practices, except 
that the 'Control' group animals received 
no treatment. Changes in tubular geni­
talia and gonads were recorded systema­
tically 'Teaser' bull was also paraded 
daily morning and afternoon hours for 
detection of animals in heat from experi­
mental and control groups. 

The different therapies tried were 
from the following three categories: 

(i) Indigenous, (i) Homeopathic and 
(iii) Allopathic. 

13 
(B) Hormonal Estimations: 

Blood samples were collected prior to, 
during and following treatment of all 
the cows which manifested oestrus and 
also of the animals from control groups. 
The serum samples separated were well 
labelled and preserved at-20°C until 
processed for hormone estimations. 

- Estimation of FSH, LH Prolactin and 
Progesterone Hormones: 

The endocrinological studies hormone 
estimations were carried out by Radio­
l mmuno-Assay (R IA) technique. Faci­
lities available at the Institute for 
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Dos, 
6 gm. each 

20 gm. each 
20 gm. each 

3 capsules each 
l kg. each 

5 drops each 
5 drops each 

5 mg 
i/m. injection 
300 mg each 

Duration 
21 da)S 
Single Dose 
15 days 
3 days 

10 days 

14 days 
14 days 

3 days 

5 days 

Research in Reproduction (ICMR), 
Bombay were utilised. RIA was carried 
out as per Greenwood et al. (1963) and 
Midgley (1966), with slight modifications. 

Progesterone estimations were done 
as per the technique of Thorncroft and 
Stone (1972)? with slight modifications. 

Results 

(A) Treatment of Anoestrum : 

(i) Indigenous Drogs: 
Guggul powder, Samudraphal, Heate­

rone, Prajana and Jowar Striga were 
administered orally with dropper. None 
of the animals responded to the treatment. 

(iii) Allopathic Drugs: 

(a) 'Prostigmin' (Roche Co.) 5 gm. 
diluted in distilled water was injected ~ 
I/m to each cow for 3 days. This drug 
was also found to be of no avail as none 
of the cow responded to the treatment. 

(b) 'Fertivet' (Ar-Ex Laboratory) 
300 mg tablets each were crushed and 
administered as drench with water to 
each of the ten experimental Cows. 
Treatment was discontinued to the ani­
mal which manifested oestrus during the 
course of 5 day treatment. 



Six cows (60 per cent) responded to 
this ·treatment. Two cows manifested 
signs of heat on day 3 of the treatment 
and were inseminated next morning. 
Three more cows came in heat on day 
4 of the treatment. Out of these 3 cases, 
two were having well developed Graafian 
Follicles, and services were offered to 
them. On the last day (Day 5) of the 
treatment, one more cow showed heat 
and in all two cows were offered services 
on that evening. 'Teaser' bull also point­
ed them out. On Gynaeco-Clinical exa­
minations, the~e heats were confirmed to 
be ovulatory. 

None of the animals from control 
group came in heat. All the animals were 
followed up till 21 days ,following the 
treatment. 

(B) Hormone Estimations: 

FSH, LH, Prolactin and Progesterone 
hormones were estimated by R.I.A. 
technique. It was interesting to note 
that in True Anoestrum condition also 
the FSH hormone levels were appreci­
ably high (33.57 ng/ml while LH and 
Progesterone hormone levels were even 
below the measurable limits. It was fur­
ther observed that Prolactin hormone 

levels were very high ( average 464.33 
ng/ml). 

The hormonal levels in animals which 
responded to the treatment indicated 
that following the treatment LH and 
Progesterone hormone levels rose to 3.6 
ng/ml and 1.1 ng/ml, respectively. Pro­
lactin levels dropped down to 224.6 
ng/ml on the Day 1 in the cases which 
responded to the treatment (Vide Table 1) 

Discussion 

Systematic trials were conducted in 
True Anoestrus Cows with (A) Indigen­
ous, (B) Homeopathic and (C) Allopa­
thic Preparatory Drugs. From Indigen­
ous group of drugs, it was observed that 
only one cow responded to the therapy 
with Prajana. While all other drugs/ 
therapies were .found to be of no avail. 
Homoepa thic Drugs ( Grap hi tis and Medo­
rrhinum) were also found to be of no 
avail in inducing oestrus. 

These observations are not in agree­
ment with Deshpande (1976) and the 
other workers who reported encouraging 
results with Indigenous drugs. The dif­
ference may be due to breed differences 
and plane of nutrition. 

TABLE I. Details of Blood Serum Hormonal Levels Observed Prior to and Post-Treatment 
with 'Fertivet' in Experimental Non-Descript (Native) Cows. 

S.N. Hormonal levels (in ng/ml) Pre-t.reatment Ho,monal levels (in ng/ml.) Post-treatment Rcmaiks 

FSH LH Prolactin Progesterone FSH LH Prolactin Progesterone 

I. 31 .I <JO Pg 265 <10 Pg 55 32 204 0.36 Oestrus. 

2. 53.5 '(10 Pg 144 <IO Pg 116 1.2 57 0.32 Oestrus, 

3. 35,5 <IO Pg 300 <JO Pg 45.5 2.8 205 0.35 Oestrus. 

4. 34.0 <IO Pg 276 <IO Pg 59.8 3.1 154 0.45 Oestrus, 

5. 22.5 <10 Pg 246 <JO Pg 35.5 J.8 240 0.42 Oestrus. 

6. 55.6 <10 Pg 352 <IO Pg 70.0 2.2 320 0.48 Oestrus. 

7. 45.5 <10 Pg 700 <IO Pg 42.7 0.3 675 <IO Pg No response. 

8. 24.5 <IO Pg 372 <10 Pg 22.5 <JO Pg 306 0,18 No response. 

9. 22.5 <10 Pg 264 <10 Pg 31.5 0.6 206 0.10 No response. 

10. 31.5 <IO Pg 1000 <IO Pg 38.5 <IO Pg 1000 <JO Ph No response. 
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Observations about encouraging results 
with 'Fertivet' therapy are in full agree­
ment with those of Deshpande et al 
(1976), who a lso repor ted 50 per cent 
response in cows treated with 'Fertivet'· 

The blood serum FSH values from true 
anoestrus cases were found to be 33.57 
±4.25 ng/ml. No data on circulating 
levels of FSH hormone in Indian Cows 
is available. The observations of the 
present· studies regarding blood serum 
FSH levels on Day I, are in agreement 
with those of Akber et al. (1973), who 
reported 78±8 ng/ml FSH hormone in 
cows at oestrus. 

I t was not possible to measure the LH 
and Progesterone values in true anoestrus 
Cows. I t indicates that, the animals under 
the studies were not deficient in FSH 
levels. That means deficiency of LH and 
Progesterone h ormones may be respon-

sible for high incidence of longer post­
partum anoestrum and true anoestIUS 
condition of these cows. 

Poor body condition and low plane of 
nutrition may be responsible for low LH 
release and lowered steroidogenesis. 

LH hormone values on Day of oestrus 
were in agreement with Kodagali (1978) 
who reported 4.12 ng/ml LH levels in 
Gir cows. Data on circulating levels of 
blood serum Prolactin hormone in 
Indian cows is not available. The blood 
serum Prolactin values observed on 
Dayl (oestrus) under the presen t studies 
are in agreement with those of Ariji 
et al (1974) who reported Prolactin 
values as 15-300 ng/ml 

Low levels of LH and Progesterone 
ob£erved under the present studies indi­
cate weak endocrine constitution of 
these cows. 
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Studies on Blood Glucose, Cholesterol and Total Leucocyte 
Count in A.nestrus Crossbred Cows 

RS PRASAD, K G K HARCHE and O P S HRIVASTAVA 

Department of Veterinary Obstetrics and Gynaecology 
College of Veterinary Science & Animal Husbandry, Jabalpur 

ABSTRACT 

The study was conducted on 80 cross­
bred cows to observe the incidence and 
causes of anestrus in cows due to bio­
chemical and haematological values and 
response of some remedial measures to 
combat it. The blood glucose concentra­
tion ranged from 32.37 to 102mg per 
cent with an average of 65.43 mg per 
cent in anestrus cows. On the day of 
estrus, the values ranged from 45.87 to 
89.31 mg per cent with an average of 
66.39 mg per cent. The cholesterol con­
centration in anestrus cows ranged from 
107 .95 to 321.89 mg per cent with an 
average of 224.44 mg per cent. On the 
day of estrus the values ranged from 
163.68 to 327.95 mg per cent wi th an 
average of 245.42 mg per cent. The 
mean total leucocyte count (10.33 x 103 

cells/cu mm) in anestrus cows was high 
as compared to that on the day of heat 
(10.09 X 108 cells/mm) . 

• • 
Anestrus is one of the major hurdles 

in the reproductive cycle of female. Lack 
of minerals especially calcium, phos­
phorus and trace elemen ts such as glucose, 
cholesterol, cobalt, manganese, zinc and 
copper upset the proper functioning of 
reproductive organs. The role of calcium 
in sensitizing the tubular geni talia for 
action of hormones has been envisaged 
(Maddie, 1965). Cows and heifers ex-
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p~sed to a negative energy bala~ce may 
fail to show heat, suffer from delay in 
or failure of ovulation and embryonic 
death, low level of blood glucose in anes­
trus animals may be an indication of 
subnormal energy status (McClure 1965). 
A reduced haemoglobin concentration 
was observed in anestrus cows as com­
pared to normal cycling cows (Hansel 
1953). Hence the study was planned to 
investigate the biochemical constituents 
and haematological values in anestrus 
crossbred cows. 

Materials and Methods 

The study was done on crossbred cows 
belonging to Military Dairy Farm, J abal­
pur. The experimental animals com­
prised of 80 anestrus crossbred cows. 
Animals were divided into following 
groups: 

Group Numbers of Type of Name of 
cows in the group group 
group 

I 20 Control Anestrus 
Ila 10 Treatment Fertivet 
lib 10 Treatment Fertivet+copper 

sulphate 
m 20 Treatment Secrodyl 
IV 20 Treatment Lugol's iodine with 

utero-ovarian 
masage. 

,. • 



! 

.,, .. 

TABLE 1 Blood glocose concentration (m g%) in 
different groups of crossbred cows. 

Group Pre-treatment (mg%) 

Mean±S.E. Range 

I 71.15± 4.42 32.37-102.00 
Ila 64.69±4.76 47.23-87.77 
Ilb 62.62 ± 3.88 43.48-82.27 
Ill 62.25± 3.44 32.56-87.32 
IV 66.66±4.17 42.23- 92.27 
0 63.85±2.50 42.39- 92.27 

Anestrus group (control): No treat­
ment was given to the cows of this group. 
Blood samples were collected on the day 
of gynaeco-clinical examination. Each 
animal of this group was observed for 
signs of heat upto 21 days. Blood samples 
were collected from the cows that came 
in heat within the above period on the 
day of induction ofheat 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 
observed for signs of heat upto 21 days. 
If they come in heat on any day post­
treatment, 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-clincial examination. 

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

Results and Discussion 
Glucose: 

In the present study the · blood glucose 
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Post-treatment (mg%) 
Mean± S.E. Range 

72.89± 4.37 33.43-102.32 
66.71 ±4.96 46.39-88.62 
63.27±3.91 46.12--84.22 
64.05± 3.78 37.50- 90.88 
68.28±3.83 42.43-89.32 
66.39±2.51 45.87-89.31 

level ranged from 32.37 to 102 mg per 
cent with an average of 65.43 mg per 
cent in anestrus cows. The mean blood 
glucose value increased from 63.85 to 
66.39 mg per cent on the day of induced 
heat (Table 1). Statistically the dif­
ference was significant (P>0.01). 

This clearly shows that blood level 
is increased at the time of heat. The 
normal plasma glucose level in cows 
ranged from 47 to 63 mg per cent 
( Campbell and Kronfeld 1961). McClure 
(1965) stated that at 25 mg per cent 
blood glucose level the conception rate 
was nil, whereas at 48 mg per cent level 
or above it was 77 per cent. Thus a low 
level of blood glucose in anestrus females 
may show an indication of sub-normal 
energy status and the blood glucose level 
may therefore be used to assess the re­
productive function in dairy herd. 

Similarly Roberts (1971) reported the 
importance of glucose in infertility. When 
the energy intake in adult animals was 
low, follicles failed to develop to maturity 
resulting in follicular atresia, anestrus 
and loss of sexual desire. Arthur (1975) 
recorded cessation of estrus in cows and 
heifers exposed to negative energy 
balance and pituitary function may be 
influenced by blood glucose level,. The 
blood glucose level increased significantly 
after the administration ofFertivet tablets 
and Lugol's iodine application. The mean 



TABLE 2 Serwn cholesterol concentration in different groups 
of crossbred cows 

Group Pre-treatment (mg%) 

Mcan± S.E. Range 

l 212.35± 12.08 107. 95-321.89 
Ila 234.28± 12. 11 189.17- 299.37 
Hb 221.82± 17,04 146.59-293.37 
nr 230.99± 9.78 157,39-310.08 
IV 222.73± 12.17 113,43-293.37 
0 239.21 ± 6.82 146.59-310.08 

blood glucose level had increased by 
2.03 per cent and l.62 mg per cen t respect­
ively. Bhosrekar et al (1967) opined that 
season has influence on the blood glucose 
level. R esult of present study is also in 
partial agreement v,ith Oxenrieder and 
Wagner (1971) who stated that there is 
significant negative correlation between 
plasma glucose level and post partum 
interval to occurrence of 10 mm follicles 

'Post-treatment (mg%) 

Mean± S.E. Range 

215.99± 12.32 111.81- 330.17 
245.59 ± 11.31 201.44-300.18 
226.77 ± 15.06 163.68-297,95 
232.08 ± 11.83 113.98-310.44 
23?.08± 11,83 113.98-310,44 
245:~2 ± 6.87 163.68-327,95 

and ovulation. The effect of blood glucose 
on reproductive cycle in cows is thus 
evident. 

Cholesterol: 

The cholesterol concentration averaged 
245.42 mg per cent at estrus and 224.44 
mg per cent during anestrus in the pre­
sent study (Table 2). However , the 
difference in these values was statistically 

TABLE 3. Haenioglobin percentage in different groups 
of crossbred cows 

Group Pre-treatment (0%) Post-treatment (0%) 

Mcan± S,E. Range Mean± S.E. Range 

I 10.62 ± 0.21 8.8-12.8 10.66±0.19 9.0-12.8 
Ila 10.26± 0.41 7.8-12.8 10.0± 0.38 7.2-1 1.0 
lib 9.78± 0.46 0.4---11.4 9.82± 0.43 7.0-11.0 
III 11.03 ± 0.30 8.2- 13.8 10.74± 0,30 8.0-13.8 
IV 11.01 ± 0.38 6.0-13.6 10.66± 0.33 7.0-12.8 
0 10.95± 0.25 6.4---13.8 10.61± 0,24 7.0-13.8 

TABLE 4. Total leucocyte count (101 cells/CU mm) in 
different groups of crossbred cows. 

Group Pre-treatment Post-treatment 
(101 cells/CU mm) (10' cells/CU mm) 

Mean± S.E. Range Mean± S,E. Range 
l- -10.44± 0.326.2s=,13rs---10.37± 0.307.2s.=12:-SO­
Ila 8.81 ± 0.52 5.85-13.60 8.55±0.43 5.25-10.65 
llb 10.78± 0.70 6.45-15.60 10.44± 0.61 7.75-15.75 
lil 11.49± 0.46 7.30-15.75 10.97 ± 0.44 7.20- 13.95 
IV 10.11 ± 0,36 7.10-13.35 10.10±0.38 7.65- 14.05 
0 10.32 ± 0.40 5.85-15.75 10.09± 0.34 6.l0-14.05 

)2 
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non-significant. Similar values of choles­
terol was recorded by Bhattacharya et al 
(1972). These workers recorded signi­
ficantly higher blood cholesterol concen­
tration at estrus as compared to the value 
recorded during peak luteal activity in 
cows. Deopurkar (1974) also reported 
significant difference between the choles­
terol levels obtained during anestrus and 
estrus in cows. Higher cholesterol value 
(264.30 mg per cent) have been reported 
during estrus than during anestrus (188.61 
mg percent) by Purohi t and Kohli ( 1977). 
Robinson (1957) stated that gonadal 
steroids have a correlation with choles­
terol metabolism. Zala et al (1972) 
studied the relation of blood cholesterol 
level with the activity of pituitary gland 
and corpus luteum in buffalo heifers. 
The highest adrenal cholesterol values 
were observed at estrus when animals 
were under estrogen dominance. The 
cholesterol concentration showed a sharp 
decline when the animals were in the 
progestational phase. Contrary to this 
the blood levels were lowest on day of 
estrus while the levels were highest during 
corpus luteum activity in the luteal phase. 

Haemol{lobin Percentage: 

In the present study the haemoglobin 
percentage ranged from 6.0 to 13.8gper 
cent with an average value of 10.54g 
per cent in anestrus cows, while it 
decreased to 10.61 g per cent with a range 
of 7.0 to 13.8 g per cent. The value of 
haemoglobin percentage is slightly lower 
(10.61 g per cent) at estrus as compared 
to anestrus state (10.95 g per cent) in 
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group 'O• (Table 3). However the 
difference was statistically significant (P 
<0.01) .. The values of haemoglob'in 
per cent m the present study are in agree­
ment ·with the reports of Mullick and 
Kehar (1959) and Bianaca (1970). 

Mukherjee and Bhattacharya (1953) 
stated that haemoglobin content of blood 
was higher but variable between years 
and among seasons and among months 
within season. Spring season was found 
to be the best and autumn the worst. 
According to Agrawal et al (1965) haemo­
globin per cent decreased after parturi­
tion. 

Total Leucocyte count: 

In the present investigation mean total 
leucocyte count on the day of induced 
heat was 10.09 X 103 cells/CU mm with a 
range of 6.10 - 14.05 X 103 cells/CU mm 
in comparison to 10.32 X 103 cells/CU 
with a rangeof5.58 to 15.75 X I08 cells/CU 
mm in anestrus state (Table 4). However, 
the difference was statistically non-signi­
ficant. 

The observations are not in agreement 
with the findings of Agrawal et al (1965) 
and Gupta (1977) who observed a low 
value of total leucocyte count during 
follicular phase as ' compared to luteal 
phase. Present investigation is in the 
line with Soliman and Selin (1965) who 
reported a higher white cell count of 
12.5±0.30 X 103 cells/CU mm at estrus 
in comparison to the count of 9.19±0.30 
X 108 cells/CU mm at diestrus. 
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Blood Serum Cholesterol Levels In Sahiwal, 
Hariana And Cross-Bred Cows 
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ABSTRACT 
Blood serum cholesterol levels were 

estimated in various stages of reproduc­
tion in Sahiwal, Hariana and Cross-bred 
cows maintained at Livestock Instruc­
tional Farm, Akola and Central Live­
stock Research Station, Borgaon. The 
blood serum Cholesterol level was esti­
mated as per Zak's (1957) method during 
estrus, Met-estrus, Diestrus and Day 20 
of estrous-cycle and in Early, Middle 
and Advanced stages of pregnancy. T he 
average blood serum ch olesterol levels 
recorded were higher in estrus 253.33 + 
27.96 and 335 00±10.18 mg per cent in 
Sahiwal and Hariana cows resp ectively, 
which gradually decreased to 227.92± 
23.15 and 307.50±12.39 mg per cent in 
Metestrus, 193.67±21 ·50 and 225.50± 
12.23 mg per cent in Diestrus stage and 
183.67±12.30 and 252·08 + 23.51 mg per 
cen t on day 20 of estrus cycle in Sahiwal 
and H ariana cows respectively. 

During Early, Middle and advanced 
stages of p regnancy, t he blood serum 
cholesterol gradually decreased in Sahi­
wal, Hariana and cross bred cows, thus : 
277.5±5.62, 282.08±16.16 and 287.08± 
11.76; 221.67±5.22, 264.58±14.36 and 
163.75±9. 11 ; 183.00±3.77, 221.67± 
19.27 and 128.25±8.36 mg. per cent 
respectively. 

Lowered blood serum ch olesterol con­
centration was observed during peak 
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luteal activity with increased progesterone 
synthesis. 

• • • 
In economic cattle breeding no other 

factor plays such an important role as 
fertility. In .order to achieve optimum 
fertility in a cattle herd, i t is necessary to 
know the various physiological phenomena 
which govern reproduction. R eproduction 
is largely controlled by hormones and 
steroidal hormones constitute an impor­
tant group of reproductive hormones. 
Cholesterol is the precursor of steroidal 
hormones. 
. The cholesterol level in the body varies 
m concentration during various stages of 
reproduction such as lactation, estrous 
cycle, pregnancy and par turition. I t also 
varies with breed, age, ambient tempera­
ture, diet, sire, heat stress, nutrition, 
and the level of immunity. Cholesterol 
level in the blood is an indication of the 
reproductive status of the animal. H ence, 
the present research work was under­
taken to study the blood serum cholesterol 
levels in different stages of reproduction 
in the bovine. 

Materials and Methods 

(A) B lood Serum Cholesterol levels in 
Estrus Gyles: 

The experimental animals in these 
studies consisted of six adult pluri-



parous Sahiwal and Hariana cows of 
8-10 years of age. 

The blood serum samples were collected 
from these animals on the day of estrus, 
Metestrus, Diestrus and Day-20 following 
estrus. The estrus was detected with the 
help of teaser bull. Gynaeco-clinical 
examination of each cow was carried out 
before the collection of serum samples at 
various stages of estrus cycle. The findings 
were noted and immediately thereafter 
the blood serum samples were collected 
for cholesterol estimation . 

(B) Blood Serum Cholesterol Levels in Ear!,, 
M iddle and Adi•anced pregr.anry stages: 

T he experimental animals for these 
studies comprised of 18 adult pluriparous 
cows each of Sahiwal, H aryana and cross­
breds of identical age group ranging 
between 7 to 10 years. 

The blood serum samples were collected 
from these animals in the early, middle, 
and advanced stages of pregnancy. T he 
stage of pregnancy was confirmed by 
Gynaeco-clinical examination carried out 
per rectum. The serum cholesterol level 
was estimated as per Zak (1957). 

Results and Discussion 

The blood serum cholesterol concen­
tration in experimen tal cows was not 
constant and varied during the course of 
estrus-cycle. I t was higher on the day of 
estrus, which gradually receded at Met­
estrus, Diestrus and Day 20-of the cycle. 
On the day of estrus, the total blood 
serum Cholesterol level was 253.33+27.96 
and 335.00±10.18 mg per cent in Sahiwal 
and Haryana cows respectively, which 
gradually decreased to 227.92±23.15 
and 307 .5± 12.39 mg. per cent in Metes­
trus; 193.67±21.15 and 225.5±13.23 mg 
per cent in Diestrus and on Day-20 of 
estrus cycle 183.67±12.30 and 252.08± 
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23.51 mg per cent, in Sahiwal and Hariana 
cows respectively. The differences during 
various stages of estrus cycle were statis-
tically significant. ' 

T he blood serum cholesterol concen­
tration was much lower on Day-20 of 
estrus in pregnant cows. However, the 
differences of comparative levels in Non­
pregnant cows were not significan t. 

Similarly blood serum Cholesterol levels 
in the cows under study were not constant 
and varied during early, middle and 
advanced stages of pregnancy. I t was 
higher in the early pregnancy which 
gradually receded in middle and advanced 
pregnancy. In early pregnancy, the total 
blood serum Cholesterol levels were 277 .5 
±5.62, 282.08±16.16 and 287.08± 
11 76 mg per cent in Sahiwal, Hariana, 
and cross-bred cows. In the mid-preg­
nancy stage, the total blood serum Choles­
terol levels were 221.67±5.22; 264.58± 
14.36 and 163.75±9.11 mg per cent in 
Sahiwal, Hariana and cross-bred cows 
respectively. During the stage of advanced 
pregnancy, the total blood serum choles­
terol levels in Sahiwal , Hariana and 
Cross-bred cows were 183.00±3.77 ; 
221.67±19.27 and 128.25±8.36 mg per 
cent respectively. All these differences 
were statistically significant. 

Studies in relation to histological 
characteristics of corpus luteum, proges~ 
terone synthesis and secretfon, indicated 
that bovine Corpus luteum was most 
active during mid-cycle, and the acti­
vity gradually declined with its regression 
(Raf's and Armstrong, 1968). Lynn et al 
(1965), obterved that FSH depres£ed 
progesterone biosynthesis by luteal tissue 
and L.H. stimulated i t. I mkeep et al 
(1967) noticed increased synthesis of 
progesterone from Cholesterol between 
day 11 and 13 of cyclic corpus luteum. 



In view of these findings, it is evident 
that the function of corpus-luteum and 
conversion of Cholesterol to progesterone 
was maximum at the mid cycle and was 
influenced by pituitary gonadotrophin. 
FSH inhibited it. Therefore, it was pre­
sumed that during this active phase of 
progesterone synthesis, there would have 
been increased turnover of Cholesterol 
from plasma pool. Available literature 
also indicates that steroidogenic glands 
derived plasma Cholesterol for hormone 
synthesis (Shima et ai, 1968) . Therefore, 
there is possibility that hypocholesteremia 
may develop during the greater produc­
tion of progesterone by the co1 pus luteum 
such as during mid-cycle. In the present 
study in Sahiwal and Hariana cows, 
the total blood serum Cholesterol concen­
tration in Diestrus stage (i.e. Day-12 
of estrus) explains this concept. Develop­
ment of hypercholesteraemia on the day 
of estrus may be attributed to decrease 
in progesterone synthesis as a result of 
preceeding corpus-luteum regression as 
well as increased FSH secretion by pi tui­
tary during this period. 

The findings of the present studies are 
in agreement with those of Purohit and 
Kohli (1977). 

The pregnancy gave rise to increasing 

level of serum cholesterol, since it was 
the precursor of progesterone. The exact 
relationship between the blood serum 
Cholesterol level and the output of 
progesterone was not known. In the 
present studies, the blood serum Choles­
terol level in early, middle, and advanced 
pregnancy in Sahiwal, Hariana and 
Crossbred cows decreased gradually. A 
gradual increase of progesterone level 
during early, middle and advanced preg­
nancy in cows was observed by Kaikini 
et al (1978). Possibly therefore, during 
the progesterone synthesis in pregnancy 
stages, there would be an increased turn­
over of Cholesterol from plasma pool. 
Literature also indicated that steroido­
genic glands derived plasma Cholesterol 
for hormone syn thesis (Mitchell, 1967; 
Shima et al, 1968). There is a possibility 
that hypocholesteraemia might develop 
during greater production of progesterone. 
The higher values of Cholesterol in early 
pregnancy and lower values during 
advanced pregnancy ob~erved in the 
present studies indicated that being the 
precursor, Cholesterol might be utilized 
for the synthesis of progesterone hormone 
during these various stages. However, 
these postulations need further investi­
gations and confirmation. 
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Studies on Efficacy of Certain drugs on Anoestrus Cattle 
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ABSTRACT 

The efficacy ofFertivet, Prajana Capsule 
and injection, Lugol's solution, vetosterol 
and progesterone injection were compared 
for the induction of oestrus and subse­
quent pregnancy in anoestrus cows and 
heifers. Among all the drugs tried, Fertivet 
was found to be the most effective as 
cent per cent oestrus was induced within 
8.82±2.99 days in cows and 72.7% in 
heifers within 11.38±6.47 days. The 
pregnancy rate in cows and heifers were 
100% and 87.5% respectively. It was 
observed that 71.4% animals came into 
oestrus in each of the treatment groups 
of Prajana injection and progesterone 
injection out of which 86. 7% conceived. 
However, it was observed that the 
differences between the Fertivet, Prajana 
capsule, Prajana injection and proges­
terone injection groups were not signi­
ficant but these treatments differed statis­
tically from Lugol's solution paint, vetos­
terol injection and control groups. The 
difference between Lugol's solution paint 
and vetosterol injection aud vetosterol 
injection and control was not significant 
where as Lugol's solution paint differed 
significantly from the control. 

• • • 
Failure of oestrus or anoestrus is the 

most common cause of infertility in cattle 
and its incidence has been reported to 
be quite high in different investigations 
(Khan & Luktuke, 1967; Rao & Keshava­
murthy 1972; Rahman et al., 1975.) 
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Since the etiological factors of this condi­
tion are many, several drugs have been 
tried to induce heat in anoestrus cattle 
with varying resul ts (Kohli & Acharya, 
1960; Gupta, 1967; Galhotra et al., 1971; 
Salam & Rahman, 1974; Deshpande 
et al., 1978). 

In view of its high incidence and 
since it poses serious threat to the eco­
nomic rearing of cattle, the present study 
was designed to observe the efficacy of 
different drugs for induction of oestrus 
and pregnancy rate of cattle inseminated 
during induced heat. 

Materials and Methods 

The study was conducted on 14 7 non 
descript and crossbred cattle brought to 
the out door clinics of the department 
of Gynaecology and Obstetrics, Ranchi 
Veterinary College, Ranchi. Gynaeco 
-clinical examination of the animals 
was done to know the reproductive status 
of the animals. Cows which had the 
history of calving about 2-3 months back 
and heifers aged 2-3 years which did not 
evince symptoms of oestrus were included 
in the study. Condition of the genital 
organs was monitored in all such cases 
by rectal palpation. Animals in which 
the ovaries were found to be inactive 
with no palpable ovarian follicle or 
corpus luteum were selected for the 
purpose of trial of drugs. All the animals 
to be treated for anoestrum were randomly 



TABLE 1. Effect of different treatments for induction of oestrus and conception rate in cows 
and heifers. 

Experimental Treatment No. of animals No of animals showing No of animals conceived 
group treated oestrus 

Cows Heifers Cows Heifers Pooled Cows Heifers Pooled 

T1 Fertivet tab ( orally) 10 II 10(100) 8(72.7) 18(85.7a) 10(100) 7(87.50) 17(94.40) 
Tt Prajana capsule 10 11 6(60) 8(72.7) 14(66.7a) 4(6£.67) 7(87.50) 11 (78.5) 

(orally) 
T, Lugol's solution 10 II 7(70) 3(27.3) 10((47.6b) 6(85.7) I (33.33) 7(70.00) 

(cervicalpaint) 
T, Prajana injection 5 16 2(40) 13(81.3) 15(71.4a) 2(100) 11(84.62) 13(86.7} 

T• Vetosterol injection 7 14 2(28.6) 5(35.7) 7(33.3bc) 2(100) 3(60.00) 5(71.4) 
Te Progesterone injection 9 12 4(44.4) 11 (91. 7) 15(71.4a) 3(75.00) 10(90.90) 13(86.7) 

Control No treatment 11 10 2(18.2) 2(20.0) 4(19.00c) 

Figures in the parenthesis denote values in percentage. Values bearing same superscripts in a row for occurrence of 
oestrus (Pooled) did not differ significantly among themselves. 

divided into seven groups (six treatment 
and one control). Each group consisted 
of 21 animals, and the following treat­
ment schedule was followed: 

Group T 1 : Consisted of 10 cows and 11 
heifers. T hese were treated with one 
tablet of ''Fertivet" (FVT 300 mg of 
Ar-ex laboratories Pvt. L td. Botawala 
Building, Bombay 400 016) orally con­
secutively for 5 days. 

Group T 2 : Comprised of 10 cows and 
11 heifers. These were treated with 3 
capsules of Prajana (Indian Herbs) 
in treacle or gur. 2nd dose was repeated 
after 24 hrs. when the animals failed 
to show the symptoms of heat within 
24 hrs. of the first treatment. 

Group T 3 : Consisted of 10 cows and 
11 heifers. Lugol's Iodine solution 
(0.5%) was painted to the os portio 
twice weekly with a maximum of 5 
paints to each animal. 

Group T 4 : Consisted of 5 cows and 
16 heifers. Under this group animals 
were given 4 ml intramuscular injec­
tion of Prajana (Indian Herbs) . The 
2nd dose was repeated after 21 days in 

those cases only in which the first 
dose failed to induce heat. 

Group T6 : Animals of this group (7 
cows and 14 heifers) were adminis­
tered single intramuscular injection of 
2-3 ml (20-30 mg) vetosterol (May 
& Baker) . 

Group T6 : The 9 cows and 12 heifers 
of this group were treated with proges­
terone. One ml of Progestin (Organon 
India) containing 25 mg of progeste­
rone, was injected intramuscularly 
daily for 12 days. 

Control : No treatment was given in 
this group. Vagina was simply swabbed 
with normal saline as placebo. 
Animals which evinced oestrus after 

treatment were inseminated with chilled 
semen from Holstein Friesian bulls after 
evaluating the quality. Pregnancy dia­
gnosis was done per rectum after 45-60 
days of artificial insemination. Statistical 
analysis was done according to Snedecor 
and Cochran (1968) 

Results and Discussion 

Effect of different treatments on the 
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TABLE 2. Avera1e values of time interval between treatment and occurrence or 
oestrus and nn. or inseminations per conception under diB'erent treatments. 

Interval between treatment and occurrence of Average no. of inseminations 
Treatments oestrus (days) per conception 

Cows Heifers (Mean±S.E.) 
Mcan±S.E. c.v. % Mcan±S.E. C.V. % 

Tl 8.82±2,99 112.33 11.38±6,47 160.93 1.41 ± 0,15 (18) 
(10) (8) 

Ta 31.17±6,80 50.17 21.38±5,81 98.09 1.92±0,02(13) 
(6) (8) 

Ta 28.67 ±5,40 46.15 23.67±8,29 60.69 2.30±0,15 (9) 
(6) (3) 

T, 9.50±7,50 111.65 16.83±2.43 55.15 1.87±0,24 (15) 
(2) (13) 

T, 4.50±0,50 15.71 3,00±0,55 40.82 1.78±0.28 (7) 
(2) (5) 

T, 8.75±1.84 42.02 12.00+2.41 66.56 1.78±0.18 (14) 
(4) (11) 

Control 40.00±20.00 70.71 13.00±3.00 32.64 
(2) (2) 

Figures in the parenthesis denote no. of observations 

induction of oestrus and subsequent preg­
nancy rate in cows and h eifers is presented 
in table 1, whereas table 2 shows the 
interval between treatment and occur­
rence of oestrus and average number of 
inseminations per conception. I t is evident 
from table 1 that all the cows treated 
under group T 1 came into heat and 
conceived but in case of heifers only 
72.7% came into oestrus with this treat­
ment. Maximum conception (90·90%) 
in heifers was obtained with progesterone 
injection. H owever overall efficacy was 
found to be best in group T 1 (94.40%) 
followed by group T1 (86.7%), T1 

(86.7%) and T 1 (78.5%). The number 
of pregnancies in control group was too 
meagre to be put to statistical analysis. 
Chi-square test was conducted to study 
the effect of different treatments on 
occurrence of oestrus in cows and heifers 
combined. It indicated that T1, T 1, T, 
and T1 did not show any significant 

20 

difference among themselves but these 
treatments differed statistically from T 8, 

T6 and control group. The difference 
between Ts and T1 and T6 and control 
was not significant whereas Ts differed 
significantly from control group. The 
present findings are in agreement with 
the reports of Deshpande et al., (1976) 
and Kodagali et al., ( 1978) who observed 
80% and 100% induction of ovulatory 
oestrus respectively with Fertivet. But 
the observations of Kailcini et al., (1977) 
do not seem to agree with the present 
results, they reported only 60% mani­
festation of oestrus with fertivet. Progest­
erone injection and Prajana capsules 
have been widely used for induction of 
oestrus (Salam and Rahman, 1974; 
Galhotra et al., 1970; Sharma and 
l shaque, 1972) ; with varying results. 
Among all the drugs included in the study 
Fertivet was found to be the most effective 
drug for induction of oestrus and subse-



quen t pregnancy in cows whereas in 
heifers progestin proved to the best. 

· The variation in response in cows 
and heifers to Fertivet and Progesterone 
respectively is interesting. More work in 
regard to pharmaco-Kinetics of these . 
drugs and interaction with the endocrine 
system of cows and heifers seems neces-

sary to account for the causes of the 
variation. 
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Insuffiation Equipment 

KV ATBMAN, CP NEELAKANTHA I YER and K PRABHAKARAN NAIR 

Department of Animal Reproduction 
College of Veterinary and Animal Sciences 

Kerala Agricultural University, Vellanikkara 

ABSTRACT 

The design and fabrication of a utero­
tubal insufflation apparatus for conduct­
ing tubal patency test in cows is describ­
ed. The test was successfully carried out 
on infertile cows using this equipment. 

• • • 
Diseases of the bursa and salpinx con­

stitute about 10 to 15 per cent of repro­
ductive failures in cows (Roberts, 1971). 
Rectal palpation is of limited value in 
the diagnosis of most of the tubal lesfon 
causing blockage. Rubin's uterotubal 
insuffiation test was modified for applica­
tion in bovines by many workers (Hanley, 
1953; K awata and Koike, 1959; K oike 
and Kawata, 1959; Nair and R aja, 1977). 
However, with these equipments total 
obturation of the cervical canal by the 
cannula was difficult to obtain. This 
paper describes the design and fabrica­
tion of a utero-tubal insufflation equip­
ment with which total obturation of the 
cervical canal was obtained and the 
test was successfully carried out m 
infertile cows. 

Design of the instrument 

A new apparatus in partial modifica­
tion of the one designed by Nair and 
Raja (1977) was fabricated using indigen­
ously available parts (Fig. 1). The 
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apparatus essentially consisted of the 
following units (Fig. 2) . 

(A) T wo 50 cm. long stainless steel 
uterine cannulae of 5 mm. and 3 mm. 
diameter with a opening at the uterine 
end and two bulbs (one square and an­
other round) at the opposite end. The 
smaller cannula could be used for primi­
parous animals. 

(B) A 22 FR. Neo Foley's latex 
balloon catheter having uviversal aper­
ture for inflating and deflating the rubber 
balloon near i ts tip. 

(C) A dial manometer (Japan) cali­
berated to read between 0 and 300 mm. 
Hg. pressure. 

(D) A rubber blower with one way 
air valve at the tip and a stopcock to 
release the air. 

(E) A 'Y' shaped steel cannula, which 
is attached by plastic tubes to metal 
catheter with the sleeved in Neo Foley's 
latex balloon catheter at the straight end 
and the dial manometer and the rubber 
blower at its angular wings. 

(F) A 5 ml. syringe for inflating and 
deflating the Neo Foley's balloon with 
water. 

(G) Plastic tubes for connecting the 
'Y' shaped steel cannula to the uterine 
cannula, dial manometer and air blower. 

.,. 



Fig. 1 Utero-tubal insufBation apparatus 

Procedure f or tubal patency test 

The Neo Foley's latex balloon catheter 
was sleeved over the metal catheter and 
the equipment was assembled as shown 
in Fig. 1. The uterine cannula was guided 
into the cervical canal and balloon was 
located at the mid cervix. About 3-5 ml. 
of water was injected through the uni­
versal aperture to inflate the rubber 
balloon sufficiently to cause complete 
obturation of the cervical canal between 
cervical annular folds . Air was pumped 
into the uterus using the air blower at 
a rate of 10 mm. Hg. pressure per minute. 
T he rate was reduced to 5 mm. H g. 
pressure per minute on the uterine pres­
sure reaching 50 mm. H g. Gradual 
building up of pressure in the mano­
meter was taken as an indication for 
complete cervical obturation. When 

Fig. 2 Utero-tubal insufflation 
apparatus-disassembled units. 

sufficient pressure was built up in the 
uterine cavity, air started escaping 
through Ostium tubae abdominalis. The 
sensation of the escape of air through 
one or both Ostium tubae abdominalis 
by the operators hand with gradual 
reduction in the intrauterine pressure 
was considered indicative of tubal patency. 
On the other hand, intrauterine pressure 
remained steady in cases of bilateral 
impatency. The rate of fall in intra­
uterine pressure was much slower in uni­
lateral impatency cases. Results of utero­
tubal insuffi.ation tests on both excised 
genitalia and live animals are repor ted 
separately. 
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ABSTRACT 

One hundred and thirty eight geni­
talia of cows and 23 genitalia from heifers 
we1e tested for tubal patency using a 
special utero-tubal insuffiation equip­
ment. Unilateral and bilateral impa­
tency were recorded in 8.70 and 19.25 
per cent of the excised genitali a. The 
mean pressure at which air escaped from 
both the tubes in the excised genitalia 
was 128.12±6.81 mm. Hg. in cows and 
148.93±8.47 mm. Hg. in heifers. "Blown 
up" condition of the uterus took place in 
excised genitalia of cows and heifers 
between 100-280 mm. Hg. and 100-260 
mm. H g. respectively. The safety margin 
was found to be fairly high and hence 
the test can be adopted in live animals. 

* * * 
Various adaptations of Rubin's utero-

tubal insufflation equipment have been 
tried in the diagnosis of tubal patency in 
excised bovine genitalia (Hanley, 1953; 
Kawata and ~oike, 1959; Koike and 
Kawata, 1959; Gowda and Khan, 
1975; Nair and Raja, 1977; Athman 
et al. 1983). Results of the study on the 
incidence of tubal impatency in excised 
bovine genitalia are reported in this 
paper. 

Materials and Methods 
One hundred and thirty eight genitalia 

of cows and 23 genitalia of heifers, collect-

ed from Municipal Slaughter House, 
Trichur formed the material for the 
study. Tubal patency was tested by 
standard procedure (Athman ct al. 1983). 
After testing tubal patency, intrauterine 
pressure was increased until the uterus 
was "blown up" as indicated by a sudden 
drop in uterine pressure. The data were 
statistically analysed (Snedecor and 
Cochran, 196 7). 

Results and Discussion 

Resul ts of utero-tubal insuffiation test 
on 161 excised genitalia are presented in 
tables 1 to 4. 

The incidence of unilateral and bilateral 
impatency was recorded to be 8. 70 per 
cent and 19.25 per cent respectively. 
The incidence of unilateral impatency 
and bilateral impatency in the genitalia 
of cows were respectiYely 7.97 and 18.84 
per cent as against 13.04 and 21.74 per 
cent in the genitalia of heifers (Table l ). 
Analysis of the data revealed that tl1ere 
was significant difference in the incidence 
of tubal impatency between cows and 
heifers (P<0.01). T his observation of a 
higher incidence in heifers is in contrast 
to earlier reports (Gowda and Khan, 
1969; Nair and R aja, 1977). 

The pressure range at which air e~caped 
from both the salpinx in bilateral patency 
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TABLE 1. Incidence of tubal impatency in the escised genitalia 

Particulars No. observed Percentage 

Cows H eifers Total Cows Heifers Total 

Bilateral patency 10 1 15 116 73.19 65.22 72.05 
Uni.lateral impatcncy II 3 14 7.97 13.04 8.70 
Bilateral impatency 26 5 31 18.84 21.74 19.25 

Total 138 23 161 100.00 100.00 100.00 

Normal deviation for significance difference of impatency is 1.96 (P <0.05) and 2.54 (P <0.01) 

in cows was 60-185 mm. H g. with a mean 
of 128. 12±6.81 lflm. H g. On the other 
hand, in heifers the range of pressure was 
80-190 mm. H g. ~th a mean of 148.93 
± 8.47 mm. Hg. (T a ble 2). Analysis of 
data revealed that significantly higher 
pressw·e was required to open both the 
salpinx in heifers than in cows (P< 0.01). 
T his could probably be explained by the 
fact that the genitalia of heifers is endow­
ed with better tensile strength and the 
utero-tubal junction is more tightly 
closed. 

I t may be observed from table 3 that 
in 69.31 per cent of bilateral patency in 
cows the right salpinx was first to open 
with a mean pressure of 113.57±2.94 
m m. H g. The mean additional pressure 
required to open the left salpinx in these 
cases was 15.79±1.32 mm. H g. The 
left salpinx opened first in 26. 73 per 
cent geni talia with a mean pressure of 
108.15±4.96 mm. H g. An additior:al 
mean pressure of 19.63± 2.34 mm. H g. 
was required to open the right salpir:x. 
In the remaining 3.96 per cent genitalia 
both the salpinx opened simultaneously 
at a mean pressure of 105.00± 15.00 
mm. H g. Analysis of the data 
revealed that sigr.ifican tly higher 
pressure was required to open the left 
salpinx (P< 0.05) . In contrast, the right 
salpinx was first to open with a mean 
pressure of 120.42 ± 7 .52 mm. Hg. in 

heifers. The mean additional pressure 
required to open the left side was 29. 17± 
5.50 mm. H g. The left salpinx opened 
first in 13.33 per cent cases with a mean 
pressure of 97.50±2.50 mm. Hg. An 
additional mean pressure of 47.50±42.50 
mm. H g. was required to open the right 
salpinx in these cases. In the remaining 
6.67 per cent genitalia both the salpinx 
opened simultaneously ata mean pressure 
of 160.00 mm. H g. Analysis of the data 
revealed that significantly higher pressure 
was required to open the left salpinx 
(P< 0.01 ) . 

T he pressure at which "blown up" 
condi tion of the uterus took place in 
excised genitalia of cows was between 
100-280 mm. Hg. with a mean of 164.46 
±2.86 mm. Hg. (T able 2) . Similarly in 
J1cifers, "blown up" condition occurred 
a t a pressure range of 100-260 mm. H g. 
with a wean of 210.00± ll.13 mm. H g. 
An addhioral pressure of 36.53±2.37 
mm. H g. over the pressure requjred to 
open both the salpinx caused "blown 
up" condition of uterus of cows. I n 
contrast, in the genitali a of heifers, an 
additional pressure of 60.35± 7.49 mm. 
H g. was required to produce "blown up" 
cvndition. Sta tistical analysis showed 
that sigr.ificantly h igher p ressure was 
needed to produce "blown up" condition 
of the u terus in heifers (P <0.01) . T he 
safety margin i.e. the difference between 
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TABLE 3. Bilateral patency of salpin:1: in the e:.:cised genitalia 

No. observed Percentage Mean Mean Mean 

pressure at which pressure at which Additional pressure 
1st tube opened 2nd tube opened required to open 

(mm. Hg.) (mm. Hg.) 2nd tube(mm. Hg.) 

Particulars 
Cows Heifers Total Cows Heifers Total Cows Heifers Cows Heifers Cows Heifcsr 

Left tube first 
~ opened 27 2 29 26.73 13.33 25.00 
'1 

108.15 97.50 127.78 145.00 19.63 47.50 

± 4.96 ± 2.50 ± 3.96 ±45.00 ±2.34 ±42.50 

Right tube first 
opened 70 12 82 69.31 80.00 70.69 113.57 120.42 129.57 149.58 15.79 29.17 

± 2.94 ± 7.52 ± 2,96 ± 8.24 ± 1.32 ±5,50 

Both tube opened 
simultaneously 4 5 3.96 6.67 4.31 105.00 160.00 105.00 160.00 55.00 

± 15.00 ±15.00 ±9.57 

Pressure to open left salpinx in cows t-= 2. 1457• with dI 95 (P <0.05) 
Pressure to open left salpinx in heifers t = 3.2088 .. with df 12 (P <0.01) 



TABLE 4. Unilateral impatency of salpinx in the excised genitalia 

No. observed Percentage Pressure at which Pressure at which Additional pres- Safety margin 
tube opened uterus "blown up' ' sure required to pressure 
(mm. Hg. ) (mm. Hg.) " blow up" uterw 

(mm. Hg.) 
(mm. Hg.) 

Cows Hci- Total Cows Hci• Total Cows Heifen Cows Heifcn Cows Heifers Cows Heifen 
fers fen 

~~ 
... c:: ~ c:: !.:, la ... c:: ~~ ... c:: ... c:: 
?a :a a bO ~ bO a l!? a C c.> J~ C c.> J~ ;!~ i:t: ~ i:t: ~ c:2~ ~~ c:2 ~ 

"' "' "" 1-.) 0 0:, .,., "! 0 O'? l.., ~ 
00 Right tube 4 4 36.36 28.57 N O'? N C.O =~ 0'<!' 

- 0:, 
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1~ impatent J ;,!; I -H J: 0.,., ""~ 0:, N .,., r-, 

g - co "" ....: 
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.,., i$ "' i$ 

~[q 8~ 0 "! "'~ Left tube 7 3 10 63.64 100.00 71.43 C.0 N '<I'.,., g!::; "'"' "'....: 
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~~ l ~ j] 
.... _ 

impatcnt J~ J -H I -H J~ '° 8 -~ OC"l 
Nt<'> - 0:, - "' r- - ~ - '° - g ,-: c,i s:i ~ r-, "' "' N 

Total II 3 14 100.00 100.00 100.00 

Normal deviation for significant difference of impatency between left and right salpinx is 1.96 (P <0,05) and 2.54 (P<0.01) 



the highest pressure at which air escaped 
through the normal patent salpinx and 
the maximum safe pressure (5 mm. Hg. 
less than pressure at which "blown up" 
condition of uterus occun:ed) was 31.53 
±2.37 mm . Hg. and 55.33±7.49 mm. 
Hg. in excised genitalia of cows and 
h eifers ( table 2) respectively. 

The incidence of unilateral impatency 
in excised genitalia was recorded to be 
8. 70 per cent. There was significantly 
higher (P<0.01) incidence of impatency 
in left side (71.43%) than right side 
(T able 4) . The pressure range at which 
air escaped through the patent left salpinx 
in impatency of the right side was be­
tween 80-120 mm. Hg. with a mean of 
106.25±8.98 mm. Hg. In contrast, in 
the left sided impatency, air escaped 
through the right salpinx at a range of 
60-160 mm. Hg. with a mean of 117.14 
± 12.40 mm. Hg. Mean pressure at 
which "blown up" uterus occurred was 
178.75±16.63 mm. Hg. and 175 00± 
6.27 mm. H g. in right and left impatency 
cases respectively. The additional pres­
sure required to produce "blown up" 
condition of the u terus in right and left 
sided impatency were 72.50±14.93 mm. 

Hg. and 57.86±15.65 mm. Hg. respect­
ively. Safety margins in unilateral im­
patency cases were noted to be 67.50± 
14-.93 mm. H g. and 52.86+15.75 mm. 
Hg. respectively in right and left sided 
impatency in cows. Unilateral impatency 
of salpinx in heifers was found restricted 
to left salpinx. In all these cases, the right 
tube opened with a mean pressure of 
146.67 ±6.67 mm. Hg. and an additional 
pressure of 53.33±17.64 mm. H g. was 
required to produce "blown up" condi­
tion. The safety margin in heifers was 
found to be 48.33±17.65 mm. Hg. 

The incidence of bilateral impatency 
in excised genitalia of cows and heifers 
was recorded as 18.84 and 21.74 per cent 
respectively. The pressure at which 
"blown up" uterus occurred ranged 
from 80-210 mm. Hg. with a mean of 
157.12 +6.58 mm. Hg. in cows as against 
120-225 mm. Hg. with a mean of 171.00 
± 13.68 in heifers. 
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ABSTRACT 

Thirty five repeat breeder cows and 
two repeat breeder heifers were subjected 
to utero-tubal insuffiation test using an 
equipment desi~ned by the authors. 
The incidence of unilateral and bilateral 
impatency of the salpinx in cows ·were 
2.86 per cent an~ 14.28 per cent respect­
ively. However, both the heifers were 
found to have bilaterally patent salpinx. 
The test showed that the safety margin 
is fairly high and hence uterotubal 
insutflation test is of great diagnostic 
value in bovines. Since 69.56 per cent 
cows with bilaterally patent salpinx on 
testing conceived with an average of 1.13 
inseminations, the test is considered to 
be of therapeutic value in clearing 
temporary tubal blockage. 

* * • 
Pathological conditions of the 

salpinx and bursa ranged from IO to 15 
per cent and caused fai lure offertilization 
and repeat breeding (Roberts, 1971 and 
Arthur, 1975). Since many of the salpin­
geal affections with the possible excep­
tion of pyosalpinx and hydrosalpinx do 
not cause gross alteration in size and 
consistency of the organ, the conditions 
are difficult to diagnose by palpation on 
clinico-gynaecological examination. This 
paper presents observation on the diag-
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~osis a~d treatment of tubal impatency 
m cychc non-breeder cows and heifers 
with a special uterotubal insuffiation 
equipment (Athman et al. 1983). 

Materials and Methods 

Thirty five repeat breeder cows and 
two repeat breeder heifers formed the 
material for study. The tubal patency 
was tested in these repeat breeders by 
standard procedure (Athman et al. 1983) . 
After carrying out the test, in a few 
cases, the air pressure was increased until 
"blown up" condition of the uterus was 
produced as indicated by sudden drop 
in air pressure. All these animals were 
clinically examined for t:J:te next 2-5 days. 
Two of them were slaughtered at 48 
hours to estimate the extent of uterine 
damage. All the animals subjected to 
the test were administered intra-uterine 
l g of streptomycin and 4 lakh uni ts of 
penicillin in 30 ml. of distilled water to 
prevent possible uterine infection. All 
the cows with bilateral patency which 
returned to heat after the test were 
inseminated in the first heat to study 
conception rate. The data was subjected 
to statistical analysis as per Snedecor 
and Cochran, (1967). 

Results and Discussion 

The incidence of bilateral patency, 

,,,.. 



TABLE 1. Incidence of tubal impatency in infertile cows and he.ifers 

Particulars No. observed Percentage 

Cows Heifers Total Cows Heifers Total 

Bilateral patency 29 2 31 82.86 100.00 83.78 
Unilateral impatency 1 1 2.86 2.70 
Bilateral impatency 5 5 14.28 13.52 

Total 35 2 37 100.00 100.00 100.00 

TABLE 2. Tubal-insufflation test in infertile cows and heifers 

No. of cattle subjected Pressure at which Pressure at which Pressure at which 
Conditions to the test left tube opened right tube opened both tubes opened 

(mm. Hg.) (mm. Hg.) (mm. Hg.) 

Cows Heifers 

Bilateral Patency 29 2 

Unilateral 
impatency 

Total 

31 

Cows Heifers 
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Both tubes opened in heifers than in cows t = 5.91•• with df. 29 (P<0.01) 

unilateral impatency and bilateral im­
patency in repeat breeder cattle were 
recorded to be 83.78, 2.70 and 13.52 
per cent respectively. Out of the 35 cows 
subjected to the test, 82.86 per cent had 
bilateral patency, ·2.86 per cent unilateral 
impatency and 14.28 per cent bilateral 
impatency. In contrast, both the heifers 
were found to have bilaterally patent 
salpinx (Table 1). 

The pressure range at which air 
escaped from both the tubes in bilateral 
patency cases was 65-150 mm. Hg. with 
a mean of l 16.38J:3.88 mm. Hg. in 
cows and 110-115 mm. H g. with a mean 
of 127.50±17.50 mm. Hg. in heifers 
(Table 2). Analysis of the data revealed 
that significantly higher pressure was 
required to open both the tubes in heifers 
than in cows (P<0.01) . 
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The test revealed that in 20 out of the 
29 cows with bilateral patency, the right 
salpinx opened first with a mean pres­
sure of 97 .50±6.90 mm. Hg. An addi­
tional mean pressure of 17.25±2.65 mm. 
H g. was required to open the left salpinx. 
I n seven cows the left tube opened first 
with a mean pressure of98.57±5 93 mm. 
Hg. and an additional pressure of 17 .86 
±3.91 mm. Hg. was required to open 
the right salpinx. Both the tubes opened 
si multanedusly in two cows with a mean 
pressure of 80.00 mm. H g. The right and 
left tubes were first to open in one case 
each in heifers (Table 3). There was no 
significant difference between the right 
and left side in the pressure required to 
open the salpinx. 

Blown up condition of the uterus was 
produced in seven bilateral patency, 



TABLE 3. Bilateral patency of salpinx in infertile cows and heifers 

No. observed Percentage Pressure at Pressure at Additional 
which 1st tube which 2nd tube pressure required 
opened opened to open 2nd tube 

Particulars (mm. Hg.) (mm. Hg). (mm. Hg.) 

Cows HeifersTotal Cows Heifers Total Cows Heifers Cows Heifers Cows Heifers 

Left tube 7 8 24.14 50.00 25.81 

first opened 

Right tube 20 21 68.97 50.00 67.74 

first opened 

Both tubes opened 2 2 6.89 6.45 

simultaneously 

Total 29 2 31 100.00 100.00 100.00 

one unilateral impatency and four bila­
teral impatency cases in repeat breeders 
(Table 4). In five cows with bilaterally 
patent tubes, the pressure at which 
"blown up" condition occurred was 
between 120-220 mm. Hg. The mean 
additional pressure required to produce 
"blown up" condition was 65.00±14.10 
mm. Hg. and therefore the safety margin 
was estimated to be 60.00 mm. Hg. In 
contrast, in two heifers with bilaterally 
patent tube, the pressure at which "blown 
up" uterus occurred was between 195-
200 mm. H g. T he mean additior.al pres­
sure required to produce "blown up" 
condition and the safety margin were 
found to be 60.00±14.10 mm. Hg. and 
55.00 mm. Hg. respectively. Analysis of 
the data revealed that there was signi­
ficar. t difference between cows and 
heifers in the additional presure required 
to produce the "blown up" uterus 
(P<0.05). The mean additional pressure 
used to produce "blown up" uterus in 
one cow with unilateral impatency was 

98.57 120.00 114.43 145.00 17.86 25.00 

± 5.93 ± 5.53 ±3.91 

97.50 110.00 117.00 130.00 17.25 20.00 

±6.90 ± 16.64 ±2.65 

80.00 80.00 

90.00 mm. Hg. Thus a safety margin of 
85.00 mm. Hg. was obtained in cows 
with unilateral impatency of salpinx. 
The pressure at which uterus was "blown 
up" in cows and heifers with bilateral 
impatency were 195.00 mm. Hg. and 
210.00 mm. Hg. respectively. 

Clinical examination of cows and heifers 
subjected to "blown up" condition re­
vealed total absorption of the escaped 
air in all cases. The uterine tear was not 
traceable and there was only small 
quanti ty of blood in the uterine cavity 
on post mortem examination. Concep­
tion rate of cows with bilaterally patent 
tubes after untero-tubal insufflation test 
is given in table 5. Sixteen out of 23 
cows inseminated (69.56%) conceived 
with an average of 1. 13 insemination 
per conception. 
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TABLE 4.. Blown up condition subjected tubal-insufflation test 

No. of cattle sub- Pressure at Pressure at Additional pres- Safety Margin 

jectecl to "blown which both tubes which uterus sure required to pressure 

up" of uterus opened "blown up" "blow up" uterus 
(mm. Hg.) (mm. Hg.) (mm. Hg.) (mm. Hg.) 

Conditions Cows Heifers T otal Cows Heifers Cows Heifers Cows Heifers Cows Heifers 
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TABLE 5. Conception rate of cows with bilateral patency of tubes after utero-tubal insufflation test. 

No. of cows subjected No. of cows which No. conceived 
to the test came to heat 

24 23 16 
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ABSTRACT 

Extent of lymphocytic infiltration in 
the endometrium of bovines during 
standing estrus has been found to be 
associated with the fertility of the animal. 
A technique for the scoring of lympho­
cytic infiltration in the endometrium 
has been developed. I t was observed that 
fertility of the animal reduced when the 
lymphocytic infiltration score (I.S. value) 
was above 0.5 and increased significantly 
(P<0.01) when the I.S. value decreased 
below 0.5. I n cases of endome tritis majo­
rity of endometrial samples (58.55%) 
showed an I.S. value above 0.5. The 
use of this technique for the diagnosis of 
subfertility and endometritis has been 
discussed. 

* * * 
Normally, the endometrium is infiltrat­

ed with various types of inflammatory 
cells and Studer and Morrow (1978) 
have suggested that presence of a certain 
category of cells may be indicative of a 
particular stage of estrus cycle in cattle. 
Lymphocytic infiltration in the endo­
metrium has been reported in the repeat 
breeder cows (Hartigan et al, 1972) 
and Zafracas (1975) opined that exten­
sive round cell infiltration indicated fun­
ctional disorder of the uterus associated 
with failure of fer tilization or implan-
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tation of the fer tilized ovum. The present 
investigation was hence initiated to 
compare the extent of lymphocytic 
infiltration in the endometrium of repeat 
breeders and normal cows and buffaloes 
during standing estrus and also from 
buffaloes suffering from endometritis. 
An effort has also been made to devise 
a scale for the quantitation of lympho­
cytic infiltration in these animals on 
the lines adopted by Gordon & Sartin 
(1978) in mare uterus with minor 
modifications. 

Materials and Methods 

T he experiment was conducted on 85 
cattle belonging to College of Animal 
Science Farm, H aryana Agricultural 
University, Hissar and government Live­
stock Farm, Sector I , Hissar and 29 
buffaloes from Progeny Testing Bull 
Farm, H issar. The animals in these farms 
were maintained under optimum mana­
gerial condition with adequate nutrition. 
They were regularly checked for the sero­
prevalence of diseases like brucelJosis, 
tuberculosis and J ohne's disease. Heat 
detection was performed regularly with 
the help of vigorous vasetomised bull 
and trained attendants, both in the 
morning as well as in the afternoon. 

The animals were divided into two 
groups to facilitate the collection of 
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samples' of endometrial biopsy. 

Group I : Comprised of animals which 
were given up to two inseminations 
before the cycle under study - normal. 

Group II: Comprised of animals which 
had been given more than three 
inseminations before collection of 
biopsy- repeaters. 

All the samples were collected during 
standing estrus. The animals were insemi­
nated (Post collection) as per the farm 
schedule. All these animals had appa­
rently normal genitalia and did not 
reveal any gross genital abnormality as 
confirmed through rectal examination. 
Buffaloes suffering from second degree 
endometritis constituted the third group. 

The biopsy samples were collected 
with the help of Nielsen's Uterine biopsy 
catheter . The catheter was introduced 
into one of the horns of the uterus as in 
the artificial insemination by rectal 
manipulation. The piece of endometrium 
which lodged into the groove of the biopsy 
instrument was released into a tube 
containing 10% neutral buffered formalin. 
The tubes containing the samples were 
put on the ice and brought to the labo­
ratory and kept in a refrigerator be­
tween 4-8°C till further processing. 

The fixed tissues were processed through 
standard acetone-benzene schedule in­
fil trated and embedded in paraffin and 
sectioned at 4-6 microns thickness. The 
section were stained with standard haema-

toxylin and eosin stain. Follow up of the 
animals and their grading for the interpreta­
tion of the results. The animals were checked 
for pregnancy after an expiry of a period 
of 40-45 day post-biopsy and post A.I. 
Those animals which repeated and show­
ed heat symptoms were reinseminated 
during their successive estrus. 

On the basis of pregnancy results the 
animals were divided into three grades 
of fertility, Grade I - Those animals 
which settled by insemination given on 
the day of biopsy collection i.e. first A-I. 
post biopsy. 

Group II: Comprised of the animals 
settling by the insemination on the 
second estrus post- biopsy. 

Grade Ill: Were such animals which 
conceived on 3rd and/or subsequent 
in ~emina tion post-biopsy. 

Q,uantitation of lymplwcytic irifi,ltration 

The endometrial tissues were screened 
for the types of cells and extent of infiltra­
tion in their different components viz., 
the luminal epitheliu.'11, the glandular 
epithelium, the superficial stroma and 
the deep stroma. Following criteria were 
used for the quantiatation of cells in 
these components. 

A. Luminal and glandular epithelium; 
upto one cell per high power field (h.p.f.) 
was considered mild infiltration and was 
denoted as degree I . Two to ten cells per 
h.p.f. was considered as moderate infil-

TABLE l.'J_Comparison of three grades of cows in relation to infiltration score. 

Score Grade I Grade II Grade III Total Chisquare 

obs. expt. obs. expt. obs. expt. value 

Less than 0.5 27 15-64 13 16.68 9 16.68 49 26.32 

More than 0.5 3 14.36 19 15.32 2 15.32 45 df.=2 

•• Significant at I per cent level. 
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TABLE 2. Comparison of grades I and Il animals in relation to infiltration score. 

Score Grade I Grade II Total Chisquare 

obs. exp. obs. exp. value 

Less than 0 .5 27 19.35 13 20.64 40 16.4860 

More than 0.5 3 10.35 19 11.36 22 df.= l 

•., Significant at I per cent level. 

TABLE 3. Comparison of grades I and ill animals in relation to infiltration score. 

Score Grade I Grade III Total Chisquare 

obs. exp. obs. exp. value 

Less than 0.5 27 17.42 9 12.58 36 24.342•• 

M ore than 0.5 3 18-58 23 13.42 26 df. = I 

•• Significant at I per cent level. 

TABLE 4. Comparison of grades II and m in anitnals in relation to infiltration score: 

Score Grade II Grade III Total Chisquare 
obs, exp. obs. exp. value 

Less than 0.5 13 11.0 9 11.0 22 l.108N.S. 

More than 0.5 19 21.0 23 21.0 42 df. = I 

N.S. = Not Significant 

tration and was given degree 2. More 
than 10 cells per h.p.f. was considered 
as severe infiltration and was graded as 
degree 3. 

B. For superficial and deep stroma; 
zero to five cells per h.p.f. were consi­
dered as mi Id ( degree I ), six to 15 cells 
per h .p.f. were considered moderate 
( degree 2) and more than 15 cells per 
h .p.f. was considered severe (degree 3) . 

I nfiltration score (I.S.) was calculated 
in the following manner: I.S. = 
Total score of individual endometrial tissues 

F 
F being a factor obtained by multiplying 
three (degree of infiltration) with number 
of endometrial components. 

Results 

The tunics propria of the uterus 
which were normally quite cellular 
during estrus were generally infiltrated 
with eosinophils and neutrophils (Fig. I) 
Lymphocytes were observed to be pre­
sent in almost all the components of endo­
metri um viz. lw1imal epithelum (Fig. 2) 
glandular epithelium (Fig. 3) and propria 
(Fig. 4). H owever, no true lymph nodules 
were observed in any of the samples, 
although focal lymphocytic aggregates 
(Fig. 2) were noted in few samples. 

On the basis of lymphocytic infiltration 
score the animals were classed into two 
categories, one h aving an infiltration 
score below 0.5 and other having a 
score value a bove 0.5. The distribution 
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Fig. 2. Microphotograph showing lymphocytic 
infiltration in the luminal epithelium and 
aggregate of lymphocytes in the subepi­
thelial propria. H & E X 4-00. 

Fig. 3. Microphotograph showing lymphocytes around the gland and in 
the glandular epithelium H & E x 4-00. 

Fig. 4. Microphotograph showing infiltration of lymphocytes along with 
neutrophilic and eosinophilic in the superficial propira. H & 
Ex 400. 
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Fig. 5. Histogram showing infiltration score in cows in different grades of fertility. 
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FIG. 6 INFILTRATION SCORE IN BUFFALOES OF DIFFERENT 
GRADES OF FERTILITY AND CASES OF ENDOMETRITIS 

Fig. 6. Histogram showing infiltration score in buffaloes of different grades of fertility and cases of cndometritis. 
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of three grades of cows ( on the basis of 
fertility) under two categories has been 
depicted in Fig. 5. I t is evident that in 
the group having a score value below 0.5 
the percentage distribution of grade I , 
II and Ill animals were 55.10, 26.33 and 
18.37 respectively. Whereas, in the group 
which had a score above 0.5 the percent­
age distribution of grade I , II and III 
was 6.47, 42.22 and 51.11 respectively. 
Statistical analysis of the data further 
revealed that there was significant differ­
ence (P<0.01) between the infiltration 
score of the different grades of cows in 
the two categories of score values (Table I ). 
I t was also observed that the pattern of 
distribution of grade I animals differed 
significantly (P<0.01) from grade II 
and III cows (Table 2 and 3) but there 
was no significant difference between 
grade 11 and III cows (Table 4). 

In buffaloes, the pattern of LS. in 
relation to three grades of fertility was 
although not consistent and parallel as 
in cows, yet it showed a trend of reduced 
fertility with increasing I.S. value. The 
study revealed that the group of animals 
with an I.S. value of less than 0.5 had 
more grade I animals than those having 
an I.S. value higher than 0.5 (Fig. 6). 
Secondly, in the group of animals where 
the IS value was above 0.5, the percent­
age of buffaloes suffering from endome­
tri tis was the highest (58.55%). 

Discussion 

The neutrophils normally invade the 
uterine mucosa at the time estrus (Skjerven, 
1956, Dozsa, et al 1980 and Studer and 
Morrow, 1978), the eosinophils appear 
in the late estrus phase (Studer and 
Morrow 1978) and lymphocytes appear 
du.ring metestrus (Dellman and Brown, 
1976) . Since all these biopsy samples 
during the present investigation were 

collected during the peak estrus and most 
of the samples showed the presence of 
congested capillaries or occasional signs 
of focal haemorrhage and neutrophilic 
infiltration ; these were not regarded as 
pathological lesions. Lymphocytes were 
observed to be the most comomon infiltrat­
ing cells during the present study and 
therefore they ·were taken for scoring of 
infil tration in various components of 
endometrium. Dozsa et al (1960) have 
considered the marked and uniform 
lymphocytic infiltration of the uterine 
mucosa as a sign of chronic endornetritis 
and also the severity of the condition 
could be correlated with the degree of 
infiltration. 

It was observed during the present 
study that as the score for lymphocytic 
infiltration increased above 0.5, chances 
of conception decreased significantly. 
Zafracas (1975) reported that extensive 
round cell infiltration indicated functional 
disorder of the uterus associated with the 
failure of fertilization or implantation. 
Hartigan et al (1972) observed a diffuse 

i infiltration of lymphocytes into the 
endometrium of repeat breediQg cows. 
l t was observed in the present study that 
infiltration upto certain degree (I.S.<0.5) 
does not impair the fertility of cows. 
Generally, when the I.S. value increased 
above 0.5, nearly 93 per cent of the 
animals did not conceive on the first 
insemination. In cases of endometritis 
in buffaloes, 58.55 per cent of animals 
had an I.S. value above 0.5. Additionally, 
in the group of buffaloes with 1S value 
above 0.5, no animal could conceive on 
first insemination. These fi.r1dings indi­
cate that in such animals (IS>0.5), 
insemination may be withheld at least 
for that estrus and they may be given 
treatment or sexual rest. H urley (1972) 
reported that during chronic inflamma-
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tion mononuclear cells form an increasing 
proportion of extravascular cells in the 
inflammed areas and the non-specific 
histological appearances of chronic 
inflammation are often overlooked. There-

fore, the scoring pattern developed during 
the present study may be used for the 
cytomorphological diagnosis of degree of 
uterine inflammation and subfertility. 
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ABSTRACT 

Different biochemical parameters of 
cervical mucous in normal cyclic and 
repeat breeding crossbred cows have been 
studied. In normal cyclic animals, higher 
contents of total protein and total lipids 
were found whereas in repeat breeding 
group, fern pattern was scattered small 
in size with thin branching, hjgher 
alkaline pH and higher contents of cal­
cium, chloride and magnesium were 
observed. The higher content of total 
protein in normal cyclic animals might 
be responsible to improve environment 
for sperm transpor t. 

* * 
Reproduction plays an important role 

in Jivestock production. On the occur­
rence of various reproductive disorders 
lead to economic l osses. Repeat breeding 
cows normally follow regular oestrus 
cycle but fail to conceive. A deficiency of 
progesterone may be responsible for 
early embryonic mortality (H errick, 
1953; Dawson, 1954). The success of 
crossbreeding programme which have 
been taken up on large scale is chiefly 
dependent on normal reproductive p ro­
cess. Therefore, it was decided to study 
the various chemical changes taking place 
in cervical mucous during normal cyclic 
oestrus and repeat breerung crossbred 
cattle. 
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Materials and Methods 

Cervical mucous samples of twenty 
crossbred oestrus cows were collected 
from the Institute farm. The cows were 
ruvided into two equal groups namely 
normal cyclic oestrus and repeat breed­
ing cows. The normal cyclic oestrus 
group comprised those animals having 
physiological oestrus phenomena and was 
associated with the development of the 
Graafian follicles in the ovary under the 
influence of gonadotrophic hormones, 
characterised by sexual desire and accep­
ance of male by the cows. The repeat 
breeding group was comprised of such 
cows which were artificially bred more 
than five times with the semen of fertile 
bulls in subsequent oestrus cycle but 
failed to conceive. The cervical mucous 
was collected during oestrus by rectal 
massage and processed for further study. 
These animals were kep t under conven­
tional feeding and managerial conditions. 
The following parameters were studied 
namely elasticity and viscosity 
of mucous ; fern pattern; hydrogen ion 
concentration (by BDH indicator paper), 
calcium (Webster, 1962,) chloride 
(Whitehorn, 1921), magnesium (Andre­
asen, 1957); total protein (Lowry et al., 
1951) and total lipid (Folch et al., 1957) . 

The mean values of each parameters 
in the group of normal cyclic and repeat 



TABLE 1. Showing physio-biochem.ical values of cervical 
mucous (mean±SE) in normal and repeat breeding 
crossbred cows 

Biochemical entitis Normal cyclic Repeat breeding 
Cow Cow 

Elasticity and Beginning-thin Beginning-thin 
viscocity albumin Middle- albumin Middle-

thick and elastic thick elastic and 
pale yellow and slightly milky 

Fern pattern Tertiary branching Scattered, small in 
(less lymphocyte) size and thin branching 

Hydrogen-ion concen- 6.90± 0.49 
tration 

Calcium (mg/ 100 ml) 11.04± 2.62 

Chloride (mg/100 ml) 900.00± 72.32 

Magnesium 2.84± 0.92 
(mg/ 100 ml) 

Total protein 485.67± 48,32 
(mg/ JOO ml) 

Total lipid (mg/ 100 ml) 8.23± 3.12 

• P> 0.05 

breeding cows were compared in respect 
of a particular observation only. Data 
are shown in terms of mean ± standard 
error (SE). For this comparison, the two 
sample 't' test was utilized (Snedecor 
and Cochran, 1967). 

Results and Discussion 
The biochemical changes of cervical 

mucous in both groups (normal oestrus 
and repeat breeding) have been shown 
in Table I. 
1. Elasticiv, and viscosiv, of mucous: 
Oestrus is characterised by flow of the 
cervical mucous. In both the groups, in 
the beginning mucous was like thin albu­
min while it was thicker and elastic 
from mid to late heat. I t was possible to 
draw out the strings from the mucous. 
The only differentiation was in the 
change of colour. It was towards pale in 
normal cyclic group while it was slightly 
milky in repeat breeding group. Similar 
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(none lymphocyte) 

8.2± 0.26• 

23.22± 3.24• 

1212.00± 70.23• 

5.82± 0.72*' 

450.00± 59.62 

7.92± 2.31 

findings were also reported by Tomar 
(1970) . 

2. Fern pattern: Fern pattern exhibits 
different forms in mucous drawn from 
normal cyclic and repeat breeding cows. 
In normal cyclic cows, typical tertiary 
branching was observed while in repeat 
breeding group, the fern pattern was 
scattered, small in size and branching 
was also thin and fine. Luktuke and Roy 
(1967) have also observed typical fern 
pattern in normal cyclic animals. The 
infiltration of lymphocytes was less in 
cyclic animals in comparison to repeat 
breeding animals. 

3. Hydrogen ion concentration: T he values 
of pH of cervical mucous in normal cyclic 
and repeat breeding cows were 6.9±0.49 
and 8.2±0.26 respectively and difference 
in between two values was significant. 
Similar values have been observed by 
Ahuja et al. (1961) for normal cyclic 



animals and El-Naggar and Horvath 
(1972) for repeat breeding cattle. Our 
results are disagreeable with Wani et al. 
(1981), the reason for the same may be 
breed variation. 
4. Calcium: The calcium concentra­
tion of cervical mucous in normal cyclic 
oestrus cows were 11.04±2.62 mg % 
while in repeat breeding oestrus cows 
were 23.32±3.24 mg % and the results 
were statistically significant. Similar 
observations have also been reported by 
Roland ( 1952). 
5. Chloride: The chloride concentra­
tion was less in normal cyclic (902 ± 
72.32) mg % animals than repeat breed­
ing (1212.00±70.23) mg % and the 
results were significant. Macdonald 
(1968) has also observed same findings. 
6. Magnesium: The mean value of 
magnesillln concentration in cervical 
mucous was 2.84±0.92 mg % in normal 
cyclic animals while 5.82±0. 72 mg % 
in repeat breeding animals. The higher 
value for repeat breeding animals was 
statistically significant and were agreeable 
with Vickery and Bennett (1968). 
7. Total protein: Total protein content 
of cervical mucous in normal cyclic 
animals was more (485.67±48.32) mg % 

than repeat breeding animals (450.00± 
59.62) mg % and the results were not 
statistically significant. Our findings are 
in agreeable with Lamothe (1970), 
Iacobelli (1971), Hamana et al. (1971) 
and Wani et al. ( l 980). The higher 
concentration of total protein in normal 
cyclic animal may be due to higher 
percentage of oestrogenic activity for the 
secretion of cervical mucous so that in­
crease in protein may help to increase 
the chance of conception. 
8. Total lipi,ds: The total lipid content 
of cervical mucous in normal cyclic 
cows was higher (8.23±3.12) mg % 
than repeat breeding cows (7.92±2.31) 
mg %- However, the results were statis­
tically non-significant. Our findings are 
disagreeable with Wani et al. (1981), 
this may be due to breed variation. 
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ABSTRACT 

There was no significant difference 
between the concentration of inorganic 
phosphate in the cervico-vaginal mucus 
of cows in fertile heat and repeat breeders. 
However, its concentration in the cases of 
endometritis was significantly higher 
than in fertile heat and repeat breeders. 

• • • 
I t has now been well established that 

cervical or cervico-vaginal mucus has 
some specific beneficial effect on the viabi­
lity and longevity of the spermatozoa 
in the female genital tract. The compa­
ratively maximum survival of the sperma­
tozoa in the cervical mucus has been 
postulated to be due to the presence of 
cervical factors (Weed and Carrera, 
1970) . The chemical composition of 
these fluids, particularly, the cervical and 
cervico-vaginal secretions are gammg 
rapid recognition due to the fact that 
once the sperms have left the seminal 
plasma, they will have to depend upon 
an alternative source of energy available 
in these fluids. Although considerable 
work is done on the chemical evaluation 
of the cervico-vaginal mucus, the role 
and concentration ofinorganic phosphorus 
in it with reference to the fertility status 
of cow in oestrum seems to be scanty. 
I n the present investigation, its concen­
tration has been estimated in cervico-
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vaginal mucus during different reproduc­
tive conditions. 

Materials and Methods 

Cervico-vaginal mucus was aspirated 
from the vaginal floor of 49 cows during 
oestrum and the samples were grouped 
in the following categories: 

(a) Cows in fertile heat: This group 
consisted of 18 cows presented for ar ti­
ficial insemination during their first or · 
second post-partum heat and conceiv­
ing to the insemination done during that 
heat period. Cervico-vaginal mucus had 
been collected before artificial insemina­
tion. 

(b) Repeat breeding cows: This group 
consisted of 16 cows cycling regularly 
with apparently normal geni talia and 
normal mucus flow, but had failed to 
conceive with artificial inseminations 
during their last three consecutive heat 
periods with good quality semen. 

( c) Cows with mild endometri tis: This 
group consisted of 15 cows in oestrum 
showing cloudy or flaky oestrous discharge. 

Mucus was aspirated from the vaginal 
floor of all the cows using a 10 ml pipette 
attached to a 20 ml sponge through a 
rubber adopted. The method of Fiske 
and Subbarow (1925) was initially em­
ployed for the estimation of inorganic 
phosphate in blood serum. But the method 
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TABLE I : Inorganic phosphorus concentration (m g/100 ml) 
in cervico-vaginal mucus of fertile and infertile cows 

Cow Fertile Cow 
No. heat No. 

X l9 2.66 R762 
X24 1.40 R l505 
X40 2.00 Rl634 
X54 0.93 R l669 
P63 1.13 Rl769 
P86 1.26 Rl704 
P99 1.80 R5847 
PI0I 1.63 R5785 
P98 1.73 R5770 
P46 2.00 Rl801 
X28 1.53 R5772 
P37 1.06 R I 
P72 1.80 R2 
P66 3.00 R3 
P46 1.33 R4 
P l04 2.60 R 5 
P29 2.89 
X60 1.46 

Mean 1.78 

± 
0.21 

Range 0.93-3.00 

often failed to detect the presence of 
inorganic phosphate in the mucus samples. 
Therefore, the mucus samples were treat­
ed with 10% trichloro-acetic acid in I :IO 
ratio and 5.0 ml of the fil trate was subjected 
to analysis by chlorostannous reduced 
sulphuric acid system as described by 
J ackson ( 1967) for soil analysis. 

R esults and Discu ssion 

The concentration of inorganic phos­
phate obtained in the cervico-vaginal 
mucus of cows in fertile heat, repeat 
breeders and endometri tis are presented 
in T able I. 

In the present investigation, no signi­
ficant difference could be found between 
the concentration of inorganic phosphate 
in cervico-vaginal mucus of cows in fertile 
heat and repeat breeders. The observations 

Repeat Cow E ndo-
breeder No. metritis 

2.93 E l 2.06 
2.66 E2 5.13 
1.40 E3 8.00 
1.46 E4 1.26 
0.47 E5 4.23 
1.33 E6 1.40 
1.33 E7 5.00 
0.53 E8 4.23 
0.80 E9 4.33 
1.20 EI0 3.94 
0.73 Ell 3.33 
1.06 El2 3.60 
2.06 El3 4.90 
1.60 El4 4. 13 
1.86 El5 8.06 
0.60 

1.38 4.24 

± ± 
0.19 1.07 
0.47-2.93 1.4-0-8.06 

are in agreementwith those of Gupta (1962) 
and El-Naggar ( I 972) in bovine cervical 
mucus. Reddy (1973) on the other hand, 
employing the method of J ackson (1967) 
recorded a significantly higher concen­
tration in cervical mucus of cows in ferti le 
heat as compared to those in infertile heat. 

I t may be interest to n ote that the 
technique of estimation could also play 
an impor tant role in determining i ts 
concentration . I n the present investiga­
tion, the method of Firke and Subbaro 
(1925) often failed to detect the presence 
of inorganic phosphate in a few of the 
mucus samples whereas the method of 
J ackson (1967) was effective and ha~ 
been claimed to be the most sensi ti vc of all 
the methods for the estimation of inorga­
nic phosphate. 
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Besides the technique of i ts estimation, 
other factors such as the water content of 
the ,oestrous flow and inflammatory 
conditions of the uterine tissue could 
considerably influence i ts concentration 
in cervico-vaginal mucus. Baksai (1965) 
recorded the highest values of 5.5 to 10.34 
mg% during dioestrum as compared to 
0.5 to 0.9 mg% during oestrum and in 
the case of one of the cows examined, 
there was complete absence of inorganic 
phosphate. I t has also been observed that 
inorganic phosphate concentration in 
cervical mucus varies significantly be­
tween the different stages of oestrum 
(More et al. 1970) . The significantly higher 
concentration of inorganic phosphate in 
mucus of fertile cows recorded by Reddy 
( 1973), as compared to those in the 
present study could perhaps be due to 
variations in the consistency of the 
mucus samples collected as well as the 
stage of oestrum during which i ts concen­
tration was estimated. 

I n the present study, a progressive 
increase in concentration of inorganic 
phosphate was observed with correspond­
ing increase of inflammatory reaction in 
uterus as observed by the degree of turbi­
dity of the mucus discharge. This observa­
tion is in agreement with that of Olds 
and Van Demark (1957). The increased 

concentration was attributed to an 
increase of vascular permeability associa­
tion with endometritis resulting in a 
greater outflow of inorganic phosphatic 
sal ts. 

The role of inorganic phosphate in 
cellular metabolism is well established. 
Lardy and Phillips (1943) and White 
(1953) have reported that presence of 
atleast a minimum concentration of 
inorganic phosphate is essential for energy 
transformation at cellular level. I t has 
also been associated with maintenance 
of sperm glycolysis and respiration (Lardy 
and Phillips, 1943). · A decrease in the 
number of services per conception has 
been correlated with increase in the con­
centration of blood inorganic phosphate 
after its administration in feed (Morrow, 
1969). Nevertheless, the presence of high 
concentration of inorganic phosphate in 
cervical mucus of animah with endo­
metri tis seems to indicate that levels higher 
than an optimum are not probably bene­
ficial for the maintenance of normal 
intrauterine activity during reproduction. 
Bishop (1954) and Salisbury and Naka­
bayashi (1955) have observed disturbed 
respiration and oxygen uptake by bovine 
spermatozoa when the concentration of 
inorganic phosphate was increased in 
the semen extenders. 

REFERENCES 

Baksai, EH , 1965. Changes in inorganic phororus content of cervical and vaginal mucus in cows at various stages 
of oestrous cycle. Vet. Bull., 36: No. 3724. 

Bishop, MWH, 1954. Proc. Soc. Study of Fertility. Cited by T Mann, 1964. In: The Biochemistry of Semen and 
of the lvlale Reproductive Tract. John Wiley & Sons, New York. 

El-Naggar, HA, 1972. Biochemical changes in the cervico-vaginal mucus of infertile cows. Biol. Abstr., 55: 
No. 57991. 

Fiske, and Subbarow, 1925. Quoted by PB Hawk, BL Oser and WH Summerson, 1954. Practical Physiowgical 
Chemistry, 13th Edn., McGraw-Hill Book Co. Inc., New York. 

Gupta, HC, 1962. Biochemical and physiological properties of the cervical and uterine fluids of the cows during 
oestrum. Ph.D. thesis, Louisiana State Univ. 

J ackson, ML, 1967. Soil Chemical A,1a/psis. Prentice-H all of India Pvt. L td., New Delhi. 
Lardy, HA and Phillips, PM, 1913. Effects of pH and certain electrolytes on the metabolism of ejaculated sperma­

tozoa. Am. J . Physiol., 138: 741. 

47 



More, TK, Rawat, JS and Roy, A, 1970. Studies on certain aspects- of physico-chemical and chemical properties 
of the cervical mucus of farm anim~. Agra Univ.J. Res., 19: 5-14, 45-60. 

Morrow, AD, 1969. Phosphorus deficiency and infertility in dairy heifers. J. Am. Vet. Med. Ass., 154: 761-765. 
Olds, D and Van Demark, NL, 1957. Luminal fluids of bovine female genitalia. J. Am. Vet. Med. Ass., 131: 

555-556. 
Reddy, VNV, 1973. Studies on certain physical and biochemical properties of cervico-vaginal mucus of fertile 

and infertile dairy cows during ocstrum. M.V.Sc., thesis, Univ. Agri. Sci., Bangalore. 
Salisbury, GW and Nakayabashi, HT, 1955. The effect of phosphate containing and saline diluents on aerobic 

metabolism of bull semen. J. Dairy Sci., 38: 603. 
Weed, JC and Carrera, AE, 1970. Glucose content of cervical mucus. Fertil. Steril., 21: 866-872. 
White, IG, 1953. Studies on alkali metal requirements of ram and bull spermatozoa. Aust. J. Biol. Sci., 6: 716. 

48 



IJAR 4: 2: 49-50 

Levels of Serum Phosphatases and Reproductive Status 
in Surti Buffaloes. 

HJ DERASHRI, GA PRABHU, FS KAVANI and SB KoDAGALl 

Gujarat Vc1crinary College, Gujarat Agricul1ura l University, 
Anand Campus, Anand 388 001. 

ABSTRACT 

The scrum phosphatases - Alkaline 
phosphatase (AKP) and Acid phos­
phatase (ACP) - were estimated in dif­
ferent reproductive conditions viz: animals 
in oestrus (Group-I); animals with visi­
ble genital infections (Group-II) ; anoes­
trus animals (Group-Hf) and pregnant 
animals (Group-IV) in Surti buffaloes. 
The AKP levels in Group-III were signi­
ficantly higher than the levels in Group­
IV. The differences in ACP levels be­
tween the various groups studied were 
non-significant. 

• • • 
The scrum phosphatase levels are 

influenced by physiological and patho­
logical conditions. Alkaline phosphatase 
is a widely distributed enzyme which 
releases inorganic phosphate from many 
organic phosphomono-es~s. Acid phos­
phatase hydrolysis the organic phos­
phomonocsters. Elevated levels of phos­
phatases are entirely confined either to 
bone diseases with increased osteoblastic 
activity or to the diseases of the hepato­
biliary system. Acid phosphatase levels 
are also useful as index in as;essing the 
estrowi level in animals . {King, 1971 ). ,...,,.... 

In the present report the serum phos­
phatase levels were studied under dif­
ferent reproductive conditions in Surti 
buffaloes. 

49 

Materials and Methods 

The serum phosphatases (AKP and 
ACP) were studied in a total of 62 Surti 
buffaloes. The buff aloes were grouped 
into: animals in oestrus (Group-I) 17; 
animals with visible genital infections 
(Group-fl) 15; anoestrus animals (Group-
III) 16 and pregnant animals (Group-
I V) 14. 

The blood samples were collected from 
the animals from the jugular vein after 
examining the animal for its reproductive 
status. The blood samples were kept in 
slanting position and serum separated 
out. The serum samples were kept at 
- 15°C while awaiting estimations. The 
estimations were carried out according 
to Wooten (1964). The statistical analysis 
was carried out to see the effect of dif­
ferent reproductive conditions on the 
phosphatase levels. The Duncan's New 
M ultiple R ange Test (Pillai and Sinha, 
1968) was applied to know the variations. 

Results and Discussion 

The Alkaline phosphatase (AKP) levels 
(KA Units/JOO ml of serum) found were 
7.71±1.49 KAU% in animals in oestrus; 
5.75± 1.27 KAU % in animals with visible 
genital infections; 12.03± 3.29 KAU% 
in anoestrus animals and 4.99±0.76 
KAU% in pregnant animals. The AKP 
levels during an oestrus condition were 



TABLE 1. Reproductive conditions and Alkaline phosphatase levels 

Source D.F. S.S. M.S. Cal F. Table F 
value 

Between phases 3 362.5434 120.8478 2.J097NS 2.76 at 5% 
Within phases 58 3322.3887 57.2826 levd or 

significance 

Total 61 

TABLE 2. Reproductive conditions and Acid phosphatase levels 

Source D.F. S.S. 

Between phases 3 9.0763 
Within phases 56 113.3562 
Total 59 

signHicantly higher than the levels in 
pregnant animals and animals with visible 
genital infections. The AKP levels in 
anoestrus condition were higher as com­
pared to the animals in oestrus but the 
difference was not significant (Table-I). 

Roussel and Stallcup (1967) repor ted 
no significant changes in AKP levels 
during various stages of oestrous cycle. 

The Acid phosphatase (ACP) levels 
(KA linits/ 100 ml of serum) in different 
reproductive conditions were: 1 .22±0.13 
KAU¾ in animals in oestrus; 1.49± 
0.54KAU% in animals with visible genital 
infections; l .74±0.46 KAU¾ in anoes­
trus animals and 0.64±0.15 KAU¾ in 
pregnant animals. There was no signi­
ficant difference in ACP levels in different 
·reproductive conditions (Table-2). 

Roussel and Stallcup (1967), Kaker 

• I 

M.S. Cal. F. Table F 
value 

3.0254 J.4956NS 2.78 at 5% 
2.0242 lcvd of 

significance 
'I 

d al (1969) add Vadodaria (1976) re­
ported on ACP levels in cows and 
buffaloes. Vadodaria (1976) reported 
low levels of ACP during peak breeding 
period in Surti buffaloes which were 
associated wtth higher FSH, FSH/LH 
ratio, Copper and estrogenic activities. 

Under the present study i t was marked 
that the AKP levels in anoestrus animals 
were significantly higher than the levels 
in pregnant animals and in animals with 
visible genital infections. The ACP levels 
were lower in animals in Oestrus support­
ing the statement of King (1971) a11d 
Vadodaria (1976) . 
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ABSTRACT 

An attempt was made to study the 
different parameters of blood biochemical 
constituents in normal cyclic, anoestrus 
and repeat breeding crossbred cows. I t 
was observed that glucose, cholesterol, 
total proteins and serum electrol)' tes 
were deficit in anoestrus animals. Only 
glucose, total protein, calcium and phos­
phorus were statistically significant other­
wise there was slight change in bioche­
mical profile in between normal cyclic 
and repeat breeding cows. 

Anoestrus in pubertal and post-partum 
animals, and repeat breeding conditions 
are the measure problems of bovine 
infertility. Laing (1970), Roberts (1971 ), 
Deshpande and Sane (1977) have exten­
sively reviewed anoestr us conditions. 
H ewett (1968), Rober ts (1971) and 
Deshpande (1977) have also reviewed 
repeat breeding syndrome. Very few data 
is available on biochemical constituents 
of blood. Earlier an attemp t was made 
by various workers to study the bioche­
mical parameters but no detailed study 
is available on this aspect in normal cyclic, 
anoestrus and repeat breeding cow. 
Keeping this in view, the present studies 
have been intended to report as a compa­
rative measures. 
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Materials and Methods 

Thirty crossbred cows maintained at 
Institute farm under conventional feed­
ing and managerial condi tion, have been 
taken as an experimental animals for this 
study. The£e cows were divided into three 
groups of 10 each on the basis of their 
reproductive status viz . normal cyclic 
cows: having the normal cyclic oestrus; 
anoestrus cows : having the functionless 
ovaries and genitalia and have not shown 
any sign of oestrus for the last six months 
and repeat breeding cows: having the 
normal genitalia and have not conceived 
after five inseminations on subsequent 
cycle. 

Blood samples were collected asep ti­
cally from jugular vein using a sterilized 
glass syringe having a 18 gauze needle. 
During the day of oestrus in normal 
cyclic and repeat breeding cows while 
in anoestrus cows, blood was collected 
after examination of genital organs. The 
blood samples were collected in two test­
tubes, one of which contained an anti­
coagulant ( di potassium EDTA). Uncoagu­
lated blood was used for blood glucose 
estimation as per the method described 
by Folin and Wu (1920). Serum separated 
from coagulated blood was assayed for 
total protein and albumin (Greenberg, 
1929); serum globulin was determined by 



TABLE 1. Blood values (Mean± SE) in cyclic, anoestrus and repeat 
breeding cows 

Blood entities 

Blood glucose (mg %) 
Total protein (gm %) 
Albumin (gm %) 
Globulin (gm %) 
Cholesterol (mg %) 
Sodium (meq/lit.) 
Potassium (mcq/lit. ) 
Calcium (mg %) 
Phosphorus (mg %) 
Chloride (meq/ljt. ) 

Cyclic 

61.28 ± 5.85 
8.25± 1.22 
5.10± 0.95 
3.15± 0.73 

99.62± 8.23 
149.20± 11.50 

4.75± 0.43 
10.69± 2.05 
4.83 ± 0.33 

97.85± 10.25 

Anocstrus 

45,20±6.30* 
6.35± 1.01* 
3.55±0.71 
2.80± 0.52 

9 1.1 5± 6.28 
140.70± 9.50 

3.25±0.23 
7.95± I.OB• 
2.97 ± 0.23• 

94.74± 9.40 

Repeat breeding 

57. 15± 5.90 
8.10± 1.38 
4.90± 1.05 
3.20± 0.8 1 

102.61 ± 8.95 
148.50± 12.50 

4.45± 0.38 
9.85± 2. 15 
4.76± 0.29 

96.80± 9.33 

• Statistically significant at 90% confidence level (chi-square test). 

substracting the values of albumin from 
the total protein; Cholesterol (MacIntyre 
and Ralston, 1954) sodium and potassium 
(Hawk et al., 1965); calcium (Weli and 
Wiedeking, 1970); & phosphorus (Fiske 
and Subbarow, 1925) . 

The mean values of each parameter 
in the group of normal cyclic, anoestrus 
and repeat breeding were compared in 
respect of a particular observa tion. Data 
are shown in terms of mean±standard 
error (SE) . For this comparison, the 
chi-square test was u tilized (Snedecor 
and Cochran, 1967). 

Result~ and Discussion 

The mean biochemical values with 
standard error recorded in normal cyclic, 
anoestrus and repeat breeding have 
been presented in Table I. 

The average values for blood glucose 
was maximum in normal cyclic and 
minimum in anoestrus cows and thi s 
difference was statistically significant. 
Chauhan ( 1981) a lso observed lowered 
va lues for anocs trus. 

T he average total protein was maxi­
mum in cyclic cows and nunimum in 
anoestrus cows and the resu lts were 
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statistically significant. There was sligh t 
variation between mean values of cyclic 
and repeat breeding animals and the 
results were 11on-significant. Dhoble and 
Gupta (198 1) have observed higher values 
in true anoestrus and disagreeable with 
our findings. The difference may be the 
breed variation. 

T he higher mean values for albumin 
and globulin was observed in normal 
cyclic cows and minimum in anoestrus 
cows. There was slight varia tion in be­
tween cyclic and repea t breeding mean 
values but results were statistically non­
significant among three groups. 

Scrum cholesterol concentration was 
maximum in repeat breeding group and 
minimum in anoestrus group. Resul ts 
were statistically non-sjgnificant. Varma 
et al. ( 1981) have also observed the 
similar findings. 

The mean values for serum electrolytes 
were higher in normal cyclic group for 
sodium, potassium, calcium, phosphorus 
and chloride and minimum mean values 
were observed in anocstrus cows. Results 
were statistically significant for calcium 
and phmphorus in anoestrus group. Our 
findings are agreeable wi th Bansal et al. 
(1978) . 



lt indicates that blood glucose, choles­
terol, total protein and serum electrolyte 
values are lower in anoestrus crossbred 
animals compared to normal cyclic and 
repeat breeding animals. 
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ABSTRACT 

Induction of oestrus and conception in 
mature anoestrous gilts by administration 
of diethylstilboestrol has been reported. 

• • • 
Anoestrum in adult gilts is mostly due 

to delayed maturity. I t is one of the 
chief components of female infertility in 
pig. As this species is very prolific because 
of its litter bearing characteristic, the 
porcine keepers sustain economic loss on 
account of infertility problem. Efforts 
have been made earlier to induce fertility 
in anoestro'us gi l ts by treatments with 
estrogenic hormones, Pregnant M are 
Serum Gonadotropins and H uman chorio­
nic gonadotropins (Rasbech , 1964; 
Dzuick and Dhindsa, 1969; Arthur, 
1975) with variable results. I n this paper 
a study on the treatment of anoestrum 
in mature gilts by administering estro­
genic hormone is presented. 

Materials and Methods 

The studies were conducted in the 
gil ts of Livestock Research Project (Pig) 
at I.V.R .I. , I zatnagar. Ten mature gilts 
aged 272 to 373 days (average 305.4 
days) which had not shown any estrous 
sign were undertaken for this studies. 
All these gilts v ere healthy and had 
obtained mature body weight. They were 
reared under uniform management and 
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feeding schedule. These gilts were treated 
with 8 mg of Diethylstilboestrol intra­
muscularly for the induction of oestrus 
and were kept under close observation 
morning and evening daily for the mani­
festational signs of oestrus by visual record­
ing of hyperaemic condition of vulva! 
lips and by sexual inclination to the 
boars. Service was given to the gil ts on 
second and third day of oestrus. Observa­
tions on occurrence of su bsequent natural 
cycle and on pregnancy occurr'ing in 
induced heat as well as in subsequent 
cycles were recorded. Those gilts which 
conceived were followed up until farrow­
ing to record the observations on gesta­
tional length, nature of parturition and 
li t ter size. The data were analysed and 
the results are presented in T able I. 

Results and Discussion 

The observations recorded on the 
occurrence of oestrus after the treat­
ment revealed that the induced b eat 
occurred in a ll the gil ts treated (100%). 
In 8 gilts (EC%) the oestrus was evinced 
at an interval of 4 to 5 days after the 
treatment while in 2 cases (20%) it occur­
red at an interval of 28 to 30 days. O nly 
one gilt was found to conceive in the 
induced heat while the remaining were 
observed to repeat at an average interval 
of 50.2 days (range, 21 to 78 days) . The 
pregnancy rate was fowid to be 55.5% 



,. 
,, 

TABLE I Induction o f oestrus and conception in anoestrous gilts 

No. of Age Oestrus induc- Pregnant(P) / Interval be- Pregnant(P)/ Litter Gestation 
gilts (days) tion Interval Non-pregnant tween induced Non-preg- size period 

(NP) in heat and subse- nant (NP) (days) 
indµced heat quent heat 

(days) 

373 4 NP 40 NP 
2* 349 5 p 

3 321 5 NP 75 p 8 118 
4 315 5 NP 46 p 11 116 
5 302 30 NP 53 NP 
6 289 5 NP 78 p 7 115 . 
7 289 5 NP 51 NP 
8 272 28 NP 21 NP 
9 272 5 NP 70 p 7 113 

10 272 4 NP 68 p 8 114 

Average 305.4 50.2 8.2 115.2 

• Died during gestation. 

in the subsequent naturally occurring 
estrus. Thus, 6 out of 10 gilts treated 
(60%) conceived following the estrogenic 
therapy. The experimental gilts on follow 
up studies further showed to have 'an 
average litter size of 8.2 (range 7 to 11) 
on farrowing after an average gestation 
period of 115.2 days (range, 113 to 118 
days)._ . _ . . . . 

Rasbech ( 1964) reporting on his iny~sti~ J 
gation on the use of anaphrodisiacs in 
gilts and sows to induce oestrus and con­
ception observed poorest resul ts with 
stilboestrol alone especially when given 
in higher doses. However, he recorded 
best results with Pregnant Marc Serum 
and H uman chorionic gonadotropins 
(PMS + HCG) and poorer with Estradiol 
and H CG. Dzuik and Dhindsa (1969) 
treated 126 anoestrous gilts with 500 
I.U. of PMS and out of them 75 to 95% 
came into oestrus at 4 to 5 days after 
injection while 67% conceived. According 
to Arthur (1975) refractory cases ofanoes­
trous pig may be treated with gonado­
trophic or gonadic hormones but very 
variable results have followed such treat-
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... J' ' 
ments and no firm recommendations caµ 
be given. However, he stated that the 
best results should follow the simultarle­
-0us adminitsration of follicle stimulatil}g 
hormone followed three days later Py 
luteinizing hormone (1000° units PMS+ 
500 unit~ HCG); the-induced heat should 
·be accompanied by ovulation and-mating 
should thereafter be ·allowed. T reatment 
:wj th e~ogenQl,lS ~A~?geni_c_'. he~moi{~)ia'.s 
been found to be effective in inducing 
oestruses also in majority of anoestrous 
cattle (Padhi and Purbey, 1983; Chou­
dhary and Purbey, 1982) and buffaloes 
(Agrawal and Purbey, 1981) without 
being followed by ovulation and concep­
tion but has been found to be helpful in 
establishing oestrous cycles in them. 
Poor result of conception in the induced 
heat in this study may be also attributed 
to be due to anovulatory nature of oestrus. 
Arthur (1975) therefore suggested that 
doses of stilboestrol of the order of 5-10 
mg may be useful in initiating heats, 
at the second of which the sows should 
be served. 

The causative factors of the impair-



ment.of oestrus and ovulation in pig may 
be hereditary (Roberts, 1971) or environ­
mental. The problem of anoestrum in 
pig therefore, should be thoroughly in vesti­
gated for the possibility of nutritional 
deficiencies or diseases to W1dertake 
appropriate trea tmt:nt. Therefore, where 
management and nutrition are satisfactory 
poor manifestation of oestrus phenomena 
in pig may be attributed to be due to 
hereditary factors and hormone therapy 

m such cases 1s not advisable (Arthur, 
1975). 
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ABSTRACT 

The buffalo epididymal extract PMSF 
(Progressive motil ity sustaining factor) 
a glycoprotein, was found to give encourag­
ing results when added to the extended 
buffalo bull semen. I t was added in 
various doses of 50,100,200 and 1000 
µg. /25 x I 06 spermatozoa/straw of 0.25 
ml. in Tris extender. 1he extended serr.en 
was deep forzen by Landshut method. 

Tris + PMSF (100 µg) extender had 
significan tly higher revival rate in terms 
of progressive motile percentage (62 .47%) 
and fertility (61.29%) as compared to 
T ris extender which corresponds to 54.30% 
and 33.33% respectively. Addition of 
P MSF @ 100µ g/straw was significantly 
superior to other doses . 

• * • 
In contrast to the cow-bull spermatozoa, 

the buffalo bull spermatozoa h ave low 
surviva l and fer tilizirg ca pacity v.h cn 
the semen is ei ther refrigerated or deep 
frozen. Attention of research has now 
been focussed on 'Tris' as a suitable dilu­
ent for preservation of buffalo se1ren 
(Sengupta ar.d Chaube, 1972; Becker, 
et al. 1977 ; Chinnaiya, et al, 1979 and 
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Shetti, et al. 1981). Several biochemical 
constituents have been studied but recently 
the importance of epididymal extracts 
in the initiation of sperm motility and 
keeping quality has been demonstrated 
(H oskins, el al. 1978; Brandt, et al. 1978; 
Acott, et at. 1979; Sheth, et al. 1981 and 
Patil, el al. 1981) . In view of this the 
present study was undertaken to deep 
freeze the buffalo spermatozoa in Tris­
egg yolk glycerol extender with th e addi­
tion of various doses of 'Progressive moti­
l ity sustainirg factor (Pl\fSF)' derived 
from bu.ffalo epididymis to know i ts 
effect on revival rate of spermatozoa. 

Materials and Method 

I n all 20 ejaculates were stu.died from 
two adult Murr::.h buff a.lo bulls for semen 
evaluation, dilutio1!, frcezirg ard preser­
vation in l iquid ritJogen by employing 
stardard techniques. 

The 'Progressive motility sustaining 
factor (PMSF)' was ex tractcd from epi­
didyn:us of buffa lo bull. T he epididyn:is 
(about 1 kg.) collect,d from different 
bu.ffdo bulJs, v.ere hon- ogeni~ed in 20% 
phosphate buffer salir:e, the proteins 
were precipitated by ammonium sulphate, 



TABLE 1. Comparison of Progressive m o tility of buffalo bull 
sperm.atozoa b efore and after f reezing in various d i lutor s. 

Sr. 
No. Dilutor 

I. Tris 
2. Tris + PMSF 50 µ g. 
3. Tris + PMSF 100 µ g. 
4. Tris + PMSF 200 µ g. 
5. Tris + PMSF 1000µ g. 

Mean 
S.E. 
S.D. 
C.V.% 

the fraction of the protein precipitated 
between 40-60% was dialysed, lypholised 
and used as PMSF. 

The Tris concentrate was prepared 
with Tris 12.1 gm. Citric acid 6.8 gm., 
Fructose-5.9 gm. with 6% Glycerol in 
100 ml. of distilled water. T he Tris semen 
exte1:der was prepared in the proportion 
of tns, egg-yolk and distilled water as 
1 :1 :3 parts respectively. The semen 
dilution rate was kept constant at 100 
million spermatozoa/ml. The PMSF was 
added@ sq, 100,200 and 1000 µg/25 x 106 

spermatozoa/straw of 0.25 ml. fi lling, 
sealing and freezing of ministraw was 
done by 'Landshut' German method. 

The revival rate of spermatozoa in 
respect of progressive motile percentage 
was estimated before ( +20°C) and after 
(- 196°C) freezing and thawing the 
printed straw separately at + 37°C for 
30 seconds. 

For fertility trials, in all 24 and 31 
buffaloes were inseminated with Tris 
and Tris + PMSF-100 µg straw respect­
ively. Statistical analysis of data was 
also carried out. 

Results and Discussion 

T he average revival rate of buffalo 

Progressive motile percentage 
Before freeeing After freezing 
(at + 20°C) (a'-.-196°C) 

70.965 54.305 
73.625 57.620 
76.575 62.475 
75.345 58.740 
74.820 56.055 
74.266 57.839 
0.9516 1.3788 
2.128 3.083 
2.865 5.330 

bull spermatozoa before and after freez­
ing in various semen extenders inclusive 
of PMSF doses was estimated. (Table 1) 

I n the present study the revival rate 
in respect of progressive motile percentage 
of buffalo bull spermatozoa in all the 
five dilutors under study was 74.26±0.95% 
before freezing, which was reduced to 
57.83±1.37% after freezing. The dif­
ferences in percentage of progressive 
motile spermatoeoa between dilutors 
(P<0.05) as well as before and · after 
freezing (P<0.01) were significant. On 
critical difference test the T ris + PMSF 
100 µg dilutor had significantly (P<0.01) 
higher progressive motile percentage as 
compared to other dilutors having no 
PMSF and lower or higher doses of the 
PMSF. 

Notable increase in the post thaw 
revival rate of buffalo spermatozoa has 
been observed by the addition of 'Progres­
sive motility sustaining factor' (PMSF) 
to the tris extender by Patil et al. (1981). 
This epididymal extract is a glycoprotein 
and has a physiological role in the 
acquisition of sperm motility, which is 
essential for high fertility rate. 

Accott and Hoskins (1978) reported 
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that this forward motili ty protein (FMP) 
is involved in the development of capa­
city for motility. The immature and 
immotile spermatozoa from the bovine 
caput epididymis develop an uncordi­
nated thrashing motion in response to 

'--- an elevation in cAMP level and convert 
to strong progressive motility upon the 
subsequent addition of the bovine FMP 
which binds to caput spermatozoa as 
they pass through the epididymis (Acott 
and Hoskins, 1981). 

In the present study considerably higher 
post thaw motile percentage (62.47%) 
was observed in Tris + PMSF 100 µg 
dilutor as compared to T ris dilutor 
without addi tion of PMSF, as well as 
other combinations of PMSF viz. 50,200 
and 1000 µg . There is no other work for 
comparison of these results except the 
work of Patil, et al. (1981), who added 
the PMSF from human epididymis to 
the buffalo semen and reported 53.10% 
post thaw progressive motility in T ris + 
PMSF 100 µg dilutor. 

Sheth et al. ( 1981) studied the effect 
of addition of PMSF to human semen 
and reported that the effect was more 
pronounced in the samples having moti­
lity less than 60% . They further noted 

that the effect was maximum a t 80 µg 
dose of PMSF. 

In the present study the fertility rate 
in T ris + PMSF ( 100 µg) extender was 
significantly more (61.25%) as compared 
to Tris extender (33.33%) without 
PMSF addition. This finding is on higher 
side as compared to the work ofChinnaiya, 
et al ( 1979) and Vasanth (1979) who 
observed the fertility rate as 46.22% 
and 45% respectively. The fertility rate 
in the present T ris + PMSF (100 µg) 
extender is superior to Egg Yolk Citrate 
dilutor (50%) as observed by Roy 
Chaudhary (1979). Fertility rate in Tris 
dil utor noted in the present study was 
higher than those repor ted by Nagar­
cenkar (1979), Shafi and Stefan (1979) 
and Raizda et al. ( 1980). 

The bovine epididymal extract is 
added for the first time in the semen 
dilutor which has given encouraging 
results. PMSF addition @ lO0µg/straw 
in the Tris extender has significantly 
increased the post thaw revival in respect 
of progressive rnoti le percentage of sperma­
tozoa and fertility and seems to be 
comparatively superior than the other 
conventional extenders for preserving the 
buffalo bull semen. 
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ABSTRACT 

The mean initial fructose level and 
the fru.ctolytic index (F. T.) during first 

and second hours of incubation were 
found to be 469.62± 7.34 mg per 100 ml 
of semen, l.75±0.06 and 1.25+0.04, 
respectively, in 141 ejaculates from 11 
Murrah buffalo bulls. Semen volume 
was negatively correlated (P<0.05) with 
F.I. Fructolytic indices were significantly 
correlated with mass activity and sperm 
concentration, whereas individual sperma­
tozoan motility was correlated with F.I. 
only during second hour of incubation . 
Significant correlations obtained between 
conception rate and fructolytic indices 
suggest that F.I. might indirectly reflect 
breeding performance of buffalo bulls. 

• • • 
Successful breeding with artificial inse­

mination calls for efficient storage of 
spermatozoa. Utilization of the seminal 
sugar, fructose, that provides principal 
energy constituent for anaerobic sperma­
tozoan survival, could possibly conform 
a basis for categorising seminal ejaculates 
to be selected for prolonged preservation. 
An a ttempt was made to evaluate the 
relevance of fructose content and fructo­
lytic index of semen in respect of various 
seminal attributes and conception rate 
of M urrah buffalo bulls. 
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Materials and Methods 

Eleven healthy Murrah buffalo bulls 
routinely engaged for breeding purposes 
between 47 and 145 months of age with 
body weight ranging from 500 to 800 kg 
comprised the material of the present 
investigation carried out during the 
period of November through February. 
All the buffalo bulls were maintained 
under standard managerial conditions. 
Semen was collected with the help of 
artificial vagina under hygienic condi­
tions twice a week from each bull. At 
least 10 ejaculates from each f uffalo bull 
were studied. A total of 14 1 ejaculates 
were evaluated. I mmediately after collec­
tion ejaculate volume was noted directly 
from the graduated semen collection tube . 
Mass activity and individual motility of 
spermatozoa were noted as per the methods 
of Zemjanis (1970), while live sperm 
count and concentration of spermatozoa 
were determined employing the methods 
of Blom (1950) and Herman and Madden 
( 1953), respectively. Initial fructose con­
tent and fructolytic indices for first and 
second hours were estimated according 
to the methods described by Mann (1948) 
with slight modification that the ratio 
of semen to buffer was I :2 instead of 
2: 1. Fertili ty rates of the bulls were 
obtained from the farm records. Standard 
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TABLE 1. Senien characteristics of buffalo bulls (Mean±SE) 

Buffalo No. of Semen 
bull no. ejaculate volume 

(ml) 

535 14 2.70± 0.20 
771 12 1.90± 0,23 
751 12 2.18± 0.27 
-558 10 2.28±0,37 
589 13 2.58± 0.29 
630 10 1.69± 0,12 
905 13 2.66± 0.24 
503 14 4.19± 0.40 
730 13 2.88± 0.41 
702 15 1.28± 0,15 
689 15 2.28± 0,21 
Overall 2.42± 0.22 
mean 

Mass 
activity 
(Scale 0-4) 

2.68± 0.09 
2.96± 0.09 
2.75± 0,13 
2.90± 0,09 
2.73± 0.14 
3.00± 0.11 
3.11 ± 0,09 
2.65± 0,22 
3.00± 0.14 
1.94± 0,22 
2.77± 0,17 
2.77± 0.09 

Individual 
motility 
(%) 

53.57± 2.64 
61.83 ± 2.59 
61.83± 1.90 
58.20± 2.59 
59.23± 3.12 
60.00± 2.36 
64.25± 1.90 
55.76± 2,66 
60.00± 2,59 
40.62±4.56 
57.00± 2.90 
57.48± 1.83 

Live 
sperm 
(%) 

87.21 ± 1.84 
86.04± 1.18 
85.75 ± 1.16 
88.70± 1.64 
88.42± 1.62 
88.94± 1.57 
89.73± 0.84 
86.00± 1.94 
87.65± 2.66 
80.70± 3.42 
82.53± 3.71 
86.5 1± 0.81 

Sperm Normal 
concentration sperm 
(millions/ml) (%) 

1146± 74 89.37±0.86 
1205± 61 89.24± 1.10 
1362± 114 84.25± 0,94 
1351 ± 113 90.15± 0.70 
1288± 106 88.55±0.70 
1155± 46 86.72±0.80 
1377± 126 92.30± 0.56 
1662± 121 90.78± 0.61 
1302 ± 74 89.55± 0.71 
1184± 63 71.39± 1.29 
1439±97 88.60± 1.15 
1316± 44 87.30± 1.64 

Conception 
rate 
(% ) 

34.42 
33.33 
33.33 
43.33 
33.33 
25.60 
43.80 
49.00 
35.80 
23.75 
35.20 
35.53± 2.16 

statistical methods were followed for 
analysing all the data (Snedecor and 
Cochran, 1967) . 

Results and Discussion 

The mean values of semen volume, mass 
activi ty, individual sperm motility live 
sperm count, sperm concentration, per 
cent normal sperm and conception r ate 
for all the bulls are furnished in T able I. 

The mean initial fructose content and 
fructolytic indices during first and second 
hours of incubation for each of the 
buffalo bulls are given in Table 2. The 
mean initial fructose level of469.62±7.34 
mg per 100 ml of semen was within the 
range of fructose levels for buffalo bulls 
(Pal, 1957). However, Roy et al. (1960) 
and Salem and Osman ( 1972) obtained 
a lower fructose concentration while 

TABLE 2. Fruct,ose and fructolytic index in the 
semen of buffalo bulls (mean± SE) 

Buffalo Average initial Fructolytic Frctolytic. 
Bull no. fructose index index 

(mg/ 100 ml semen) (1st hour) (2nd hour) 

535 454.71 ± 12.31 1.86± 0,05 1.33 ± 0,06 
771 497.50± 17.16 1.97± 0,06 1.40± 0:01 
751 499.75± 18.38 1.80± 0.16 1.28± 0.13 
558 470.70± 20.54 1.77± 0.08 1.23± 0.07 
589 470.00± 19.85 1.78± 0.08 1.34± 0.07 
630 495.22± 16.21 2.04± 0,04 1.52± 0,04 
905 412.61 ± 11.55 1.65± 0.11 1.14± 0,08 
503 456.00± 12.25 1.32± 0.06 0.95±0.06 
730 469.92 ± 17.22 1.80± 0.09 1.29± 0.14 
702 454.00± 16.80 1.60± 0.12 1.12± 0.09 
689 470.70± 20.54 1.71 ± 0,06 1.17± 0.04 
Overall 479.62 ± 7,34 1.75± 0,06 1.25± 0,04 
mean 
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Sayed and Oloufa (1957), Sengar and 
Sharma (1965), and Banerjee and Ganguli 
(1973} reported higher fructose levels. 
Differences in size, storage capacity and 
secretory activity of seminal vesicles 
(Mann, 1964), frequency of semen collec­
tion (Tomar, 1976), season (Kapoor 
1982) and age (Alamy et al., 1976) could 
possibly be attributed to the discrepancies. 

T he initial fructose content of semen 
varied significantly between the ejacu­
lates and between the bulls. Mann (1949) 
also reported similar individual varia­
tions in fructose content. The mean fructo­
lytic index obtained during the first hour 
was in concurrence with the findings of 
Alamy et al. (1976) and higher than that 
reported by Roy ( 1958) while the mean 
fructolytic index during the second hour 
was lower than that reported by Alamy 
et al. ( 1976) . The variation in fructolytic 
index may be due to the difference in 
concentration of progressively motile 
spermatozoa and the initial level of fruc­
tose in semen. Season of study also might 
have influenced fructolytic index since 
R oy ( 1958) observed that fructolytic 
index was higher during spring and 
lower during summer months. Initial 
fructose content of semen correlated non­
significantly with the semen volume which 
simulate the findings of Sato (1974) in 
H olstein bulls. Semen volume had signi­
ficant negative correlation (P<0.05) with 
fructolytic index for first and second 
hours (r = - 0.63 and - 0. 70, respect­
ively). This might imply that utilization 
of fructose decreases with increase in 
semen volume thus conferring better 
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survivability of spermatozia in ej aculates 
with higher volume. Fructolytic index 
was found to have significant (P<0.10) 
correlation with mass activity during the 
first and second hours of incubation 
(r = 0.47 and 0.49, respectively). Sperm 
concentration was significantly (P<0.01) 
correlated with fructolytic indices for 
first and second hours (r = 0. 78 and 0.92, 
respectively) which might suggest that 
utilization of fructose was proportional 
to the number of spermatozoa. However, 
individual motility of spermatozoa signi­
ficantly (P<0.01) correlated only during 
the second hour of incubation. This 
might imply that the utilization of fructose 
by spermatozoa would depend on acti­
vity of spermatozoa and the biochemical 
nature of the incubation media with the 
passage of time. Significant correlations 
reported by Erb et al. (1956) and 
Hopwood et al. ( 1956) support the 
observation. Conception rate was found 
to be significantly correlated with fructo­
lytic index both during first and second 
hours (0.58 and 0. 76, respectively) which 
might suggest the utility of fructolytic 
index in predicting the breeding per­
formance of buffalo bulls. 
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Mycoflora in Repeat Breeder Cows and Bull §.emen 

RisHENDRA VERMA, CR SANE, VL DEOPURKAR, RN SAMANT and VL PARANJAPE -

Bombay Veterinary College, Parcl, Bombay-400 012 

ABSTRACT 

Cervical mucous from 22 cows with 
repeat breeding history, 21 neat and 18 
deep frozen bull semen samples were 
screened for mycotic agents. Of the 22 
repeat breeder cows, 6 yielded fungal 
agents belonging to Aspergillus fumigatus, 
Absidia and Rhi;::,opus; 5 semen samples 
yielded Penicillium, Candida albicans, Rhi<opus 
and Absidia whereas 8 deep frozen straws 
revealed Zygomycete (non-sporulating), 
Aspergillus niger, Aspergillus fumigatus, 
Mortierella and Absidia. 

* * * 
Repeat breeding problem in cows 

inflicts the livestock economy. T his condi­
tion may lead to delayed conecption and 
even sterility in milch animals. Of the 
various reasons to be assigned for this 
condition, the micro-flora of the reproduc­
tive tract may play an important role 
which may be altered either due to indis­
criminate use of antibiotics for treatment 
of reproductive disorders or by insemi­
nating the animals with contaminated 
semen (Elliot et al., 1968; R aghvan et al., 
1971; Garg et al., 1982 and Pa tgiri and 
Uppal, 1983). The present investigation 
describes the mycoflora of the genital 
tract of repeat breeder cows and neat 
and deep frozen bull semen. 

Materials and Methods 

A total of 22 cervical mucous samples 

from repeat breeder cows were collected 
using sterile tampoons as per method of 
Laing (1960). Twenty one freshly collect­
ed neat bull semen samples and 18 deep 
frozen semen straws were screened for 
mycotic agents. Each cervical and semen 
sample was inoculated in the Sabouraud's 
dextrose broth containing penicillin 20 
uni ts and streptomycin 40 mcg/ml followed 
by incubation at 27°C for one week. Sub­
culturing was done on: 
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(i) Sabouraud's dextrose agar with 
antibiotics 

(ii) Litman oxgall agar 

Streaked plates were incubated at 
27°C for one week. Fungal colonies were 
purified and indentified (Moss and Mc­
Q uown, 1969). 

Results and Discussion 

Table I depicts fungi isolated from 
cervical mucous of repeat breeder cows, 
neat and deep frozen bull semen. In the 
present study 27.2% cervical mucous 
samples, 23.7% neat semen and 33.3% 
deep frozen semen straws were found 
positive for mycotic agents. Various 
workers have reported association of 
mycotic agents in different reproductive 
disorders in female genitalia of bovines 
(Kremlev and Banakova, 1979; Garg 
et al., 1982 and Patgiri and Uppal, 1983). 
The percentage of positive cases for fungi 
in cows reported in this paper is in confor-



TABLE I. M ycotic agents isolated fro m cerv ical mucous and bull sem en 

Total no. No. positive 
Source of samples for fungi Isolated fungi 

( perC('n tage) 

Repeat breeder 22 6 (27.2%) A. fumigatus (2) 
Absidia spp. ( I) cows-cervical 

mucous Rhiv,pus spp. (3) 

Neat bull semen 21 5 (23.7%) Penicillium spp. (I) • 
Candida albicans (I) 
Rhizopus spp. ( I) 
Absidia spp. (2) 

Deep frozen 18 8 (33.3%) Zygomyccte ( I) 
(non sporulating) straws 
Mortierella spp. (I) 
RJ1izopus spp. (I) 
A. niger ( I) 
A. fumigatus ( I) 
Absidia spp. (2) 

• The bull was found to ejaculate blood tinged semen. 
Penjcillium spp. was isolated twice from the same bull at a gap of one week. 

mity with Wawrzkiewicz and Galeza 
(1972) and Patgiri and Uppal (1983) 
who reported 35.5% and 16.06% dif­
feren l fungi in genitalia of cows. 

There arc also reports on the. occur­
rence of various fungi in semen of bovines 
(Fejes, 1972; Kodagali, I 97!) and Singh 
and U ppal, 1982). Mortierclla spp. has 
been isolated from acutely in flammed 
placentae and lung of cat tle (Cordes 
et al., 1972) and from hepatic lesions of 
bovine foetus (Smith, 1968) . I t is interest­
ing to note tha t 1\fortierella spp . seems to 

be the first record of isolation in semen 
in India. T he fungi reported in this 
paper have been reported to be respon­
sible for mycotic abortions (Anisworth 
and Austwick, 1973). I t has been well 
documen ted that contaminated semen 
used for insemination purpose results in 
poor grade of fertility (Fejes, 1972, 
Kodagali, I 979). T he high percentage of 
fungi in deep frozen straws reported here 
(Table I) indicates the possibility of 
contamjnation during collection and 
further processing. 

( ~ REFERENCES 

Ainsworth, CC and Austwick. PKC ( 1973). Fungal Diseases of Animals. 2nd Ed. Common weallh Agricultural 
Bureaux. Slough, England. 

Codes, DO, Margaret, Edi Mecna and J;[aggery E Carter ( 1972). Veg. Path. 9, 131-141. 
Elliot, J , McMahan, K.J, Gier, HT and Marien, GB ( 1968). J. Am. Vet. Ru. 20, 77. 
Fejes, .J (1972) . Vd. C=pis. 14, 187-190. 
Garg, C!\'1, Vadncrc, SV and Shanna, VD ( 1982). ludia11 J. Micro. Imm. & b,j. Dis. 3, 103- 104. 
Kremlcv, EP and Banakovn, LA (1979). Veterinarys Moscow. 4, 45-46. 
Kodagali. SB ( 1979). /11dio11 Vet J. 56, 807-809. 
Laing, JA ( 1960) . Vibrio J ot/tu infection of cattle. FAO, series No. 5 1, Rome. 
Moses, SE and McQuowin, LA (1969). Atlas o.f Medieal M;•cology. 3rd Ed. 
Patgiri, GP and Uppal, PK ( 1983). l11dia11 J . Comp. Miero. & b,j. Di~. 4, 19-22. 
Raghavan. R, Nilkantan. PR. Uppal, PK ( 1977). l11dian Vet J. 18. 779. 
Singh, KP and Uppal, PK ( 1982). Indian Vet. J. 59, 837-841. 
Smith, JMB (1968). M;-copat!t. M;v:rl. Appl. 34, 353-358. 
\\·awrziewicz-, K _and Gale,a, J (1972) . Med. WtltlJ'II. 28, 424-426. 

65 



UAR 4: 2: 66-70 

Observations on C I · · H d f H I a vtngs 10 a er o o stein-Friesia.n 
and Jersey Cattle. 

SP GANPUL E 

Krishi Gram Vikas Kendra, Usha Martin Black Ltd. 
Tatisilwai, Ranchi, 835 103, Bihar. 

ABSTRACT 

169 calvings in a herd of H.F. and 
J ersey cows over the years 1979-82 were 
studied. Age at first calving was 29.5 
and 28.5 months in H.F. and J ersey 
heifers, respectively. Average 1st and 2nd 
intercalving periods were 498 and 425 
days in H.F. and 477 and 423 days in 
Jersey cows. Calving Rates for the last 
two years were 85% and 82%. Seasonal 
pattern of calving was not observed in 
Jersey cows, however, in H.F. cows 45% 
cialvings occured in winter, 62% of calv-

ngs occured between O to 12 hours of 
the day. Average birth weight in male 
calves was higher than that in females, 
~o kg VS 27 kg in H.F. and 19 kg vs: 18 kg 
m J ersey. Sex ratio was close to 50:50. 
Abortions occured at the rate of 6.6% 
in H .F. and 5.7% in Jerseys. 6% still­
births were recorded in both the breeds. 
53% H .F. and 83% Jersey cows did not 
require any assistance during calving. 
Dystokia rates were 1.6% in H.F. and 
nil in Jersey calvings. Retained placenta 
was observed in 17% H.F. and 4% 
J ersey calvings. Average time required 
for expulsion of placenta was 6 hours 
with 85% expulsions occurring betwee~ 
3 to 6 hours. 

* * • 
. Krishi Gram Vikas Kendra (KGVK) 
1s a voluntary organization engaged in 
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Integrated Rural Development work in 
the Chotanagpur area of South Bihar. 
The Kendra has taken up a large scale 
crossbreeding programme since 1975 and 
has established a nucleus herd ofHolstein­
Friesian (H.F.) and Jersey cattle imported 
from Australia in 1978. Ranchi is situated 
at an altitude of 2000 ft, lies on the tropic 
of cancer and has tropical weather. I t 
is a predominantly paddy growing area 
receiving about 60 inches annual rainfall 
during the period J une to October. Maxi­
mum summer temperature goes upto 
41 °0 while minimum in winter is 6°C. 

Materials and Methods 

Breeding and calving records of the 
herd for the period 1979-82 were studied. 
The herd comprised of 54 H.F. and 20 
J ersey heifers imported in one batch 
from Australia in 1978. Calvings started 
from October 1979 onwards. Calvings 
took place in calving pens and every 
calving was attended either by a farm 
Veterinarian or a Stockman on duty. 
Natural calvings were encouraged and 
assistance was offered only when abso­
lutely essential. 

Results and Discussions 

I. Age at first calving: Age at first 
calving ranged from 24 to 46 months. 
Maximum ( 41 %) heifers calved between 
24-27 months. The average age at first 

l. 
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TABLE 1. Age at firs t calving and Intercalving periods. 

Item 

I. Age at first calving (months) 
2. 1st lntercalving period (days) 
3. 2nd lntercalving period (days) 
4. Frequency distribution 

of age at first calving 
below 24 months 
25 - 27 months 
28 - 30 months 
31 - 33 months 
34 - 36 months 
over 36 months 

calving was 29.5 months. It was lower 
than that reported for Friesian heifers 
in Sri Lanka (Mahadevan, 1956), Friesian 
heifers of Danish origin in Egypt (Ragab 
and Asker 1959), H .F. heifers of Austra­
lian origin in India (Bhat et. al., 1978, 
Kumar et. al. 1978) . Verde ( 1972) reported 
age at first calving of 27.4 montl1s in 
Holstein heifers in Florida. 

Age at first calving ranged from 19 to 
36 months in J ersey heifers, with maxi­
mum number (30% ) of heifers calving 
between 27-30 montl1s age. Average age 
at first calving was 28.5 months. Maule 
(1953) reported 36 months as age at first 
calving in Jersey heifers at Allahabad. 
Sundaresan et. al. (1954) found age at 
first calving in Kansas State College to 
be 30 months while Shivkumar et. al. 
(1979) estimated that Jersey heifers of 

H.F. Jersey 
Number Mean Number Mean 

53 29.5 20 28.5 
45 498 19 477 
13 425 9 423 

Numher % Number % 

3 15 
22 41 3 15 
18 34 6 30 
9 17 5 25 
3 6 3 15 

2 

Danish ongm at Koorg (Karnataka) 
calved at 25.5 months age. The details 
have been presented in Table-1 . 
2. lntercalving period: The first and 
second intercalving periods were 498 
days ( 16.5 months) and 425 days ( 14 
months) in H .F. cows. In paired obser­
vations, improvement of 50 days was 
observed. Rao and Nagarcenkar ( 1979) 
had observed average intercalving period 
of 14 months in Friesian heifers in Northern 
India. Payne (1970) quoted Hernandez 
reporting 468 days calving interval in 
H.F. heifer in Venezuela, while Marples 
and Trail (1967) found it to be 447 
days for Holstein heifers in Uganda. 
Kumar et. al. (1978) reported it to be 
496 days for H .F. herd at IVRI, lzat­
nagar, while Bhat et. al. (1978) esti­
mated it to be 516 days for IVRl herd 

TABLE 2. Calving rates in different years 

H .F. Jersey Overall 

Year No. of No. of Calving No. of No. of Calving Calving 

breedablc calving Rate brecdable Calvings Rate Rate 

females females 

1980 45 30 66% 16 12 75% 68% 

1981 46 40 87% 16 13 81% 85% 

1982 40 32 80% 16 14 87% 82% 
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TABLE 3. Pattern of calving in different seasons. 

Season Months % of total calvings 
H.F. Jersey Overall 

Summer March-June 25% 37% 
29% 
34% 
46 

29% 
30% 
41 % 
165 

Monsoon July- October 30% 
Winter November- February 45% 
Total no. of calvings 119 

and 479 days for !ARI, New Delhi herd. 
The first and second intercalving periods 

in Jersey cows were 477 and 423 days 
respectively. Paired observations showed 
improvement of 42 days. Average inter­
calving period compares well with Maule 
(1953) for J erseys in Jamaica, Sundarc­
san et. al. (1 954) for Kansas State, U.S.A., 
Marples and Trail (1967) for Uganda, 
Shivkumar et. al. ( 1979) for Koorg in 

South India and R ao and Nagarcenkar 
( 1979) for Gange tic plains in North India. 
3. Calving Rate (Calf Crop) : Calving 
rate is defined as the number of calves 
born in comparison to the number of 
breedable fema les in the herd that were 
subjected to breeding (Payne, 1970). 
Calvings in the herd started in November 
1979. The year wise calving rates are 
given in T able 2. 

TABLE 4. The distribution of calvings in different periods of the day. 

T ime of the Frequency of occurance of calvings 
day H.F. J ersey Over all 

!'\umber ~~ Number 0 
10 Number Of 

10 

0-6 hrs 44 36 17 35 61 36 
6-12 hrs 38 31 6 12 44 26 
12-18 hrs 22 18 14 28 36 21 
18-24 hrs 18 15 12 25 30 17 

Total 122 100% 49 100% 171 100% 

TABLE 5. Birth weight and Sex ratio an d other obser vations on calvings: 

Observations H.F. Jersey Overall 

No. of calvings studied 122 47 169 
% live calves born 94% 94% 94% 
% Stillbirths 60~ 6% 50, /0 
Abortions 6.6% 5.7% 6.4% 
Birth weight in Calves Males 30kg 19 kg 

Females 27 kg 18 kg 

Sex Ratio - t : i 46:54 56:44 49:51 
Normal calvings 53% 83% 62% 
Mild assi: tance needed 26% 8% 21% 
Major assistance needed 19.4% 9% 15.8% 
Dystokia 1.6%" 1.2% 
Retained placenta 17% 4% 13% 
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Calving rate started picking up from 
1981 onwards, and for, the last two years 
1t was above 80% in both H .F. and J ersey 
females, comparable to the optimum level 
of 80% suggested by Payne (1970) for 
successful beef breeds in the temperate 

'-- climates. 

4. Seasonal pattern of calving : 

Seasonal trend in the incidence of 
calving was more marked in H .F. in which 
majority of the calvings (45%) occurred 
during winter months. In J ersey cows 
such seasonal fluctuations were less and 
calvings were more or less evenly distri­
buted in different seasons. Kumar and 
Singh (1979) had shown that maximum 
calvings (36%) in H.F. herd occured 
between August to O ctober. 

5. Timing of claviug: 

Incidence of calvings at different hours 
of the day were examined and results 
shown in Table 4. I t appeaq that the 
day and night freq uencies are equal, 
however, the period between O to 12 hrs 
is prefered by cows and 62% of the calv­
ings take place between these hours. 
The highest frequency was between 0 
to 6 hours, being the least disturbed 
hours of the day. 

6. Average birth weight of male 
calves was higher than that of females 
in both the breeds, 30 kg versus 27 kg 
in H .F. and 19 kg versus 18 kg in J erseys. 
These figures compare well with findings 
of Malik et. al. (1976). Sex R atio in Male: 
Female was 46 :54 in H.F., 56 :44 in J ersey 
and 49 :51 overall, which was statistically 
not different from 50 :50. This compares 
well with Singh and Parekh ( l 982) for 
crossbred calves. 

7. Abortions and Stillbirths: Abortion 
rates were 6.6% and 5.7% in H.F. and 
J ersey females. O ut of total 12 abortions, 
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10 o.ccured betwe<;n 2 to 4 months gesta­
tion, while remaining 2 occured around 
5 months gestation. O ut of 12 abortions, 
7 occured due to high fever associated 
with T heilariasis, remaining 5 were not! 
associated with any pathological cause. 
Animals are vaccinated against Brucellosis 
and annual· blood serum examinations 
have ruled out presence of Brucellosis 
in the herd. Present findings compare 
well with Asker and El-I triby (1957), 
H ollon and Branton (1973) and K umar 
and Singh (1979) . Amble and J ain (1967) 
however reported abortion rate of 18% 
in higher grade corssbreds. Rao ( 1982) 
reported it to be 11 % in J ersey cows on 
Livestock Farms in Andhra Pradesh. 

6 % Stillbirths were recorded in both 
H .F. and J erse:,· cows which compares 
well with the findings of Amble and J ain 
(1967), Kumar and Singh (1979) and 
Rao (1982). 
8. Assistance required by cows during calving: 
Incidence of natural unassisted calvings 
were 53% in H .F. and 83% in J ersey 
cows. Remaining cows needed assistance. 
26% H .F. cows and 8% J ersey cows 
needed only a mi ld assistance. Major 
assistance consisting of pulling out a calf 
by applying traction was needed in 19.4% 
H .F. and 9% J ersey calvings. Neither 
epidural aneasthesia nor surgical inter­
ference was needed in any case. Dystokia 
with abnormal foetal presentation was 
observed in two ou t of 122 H .F. calvings 
( 1.6%) and in none of the 4 7 J ersey 
calvings. R ao ( 1982) had reported 1.3% 
dystokia cases in J ersey cows on Livestock 
Farms in Andhra Pradesh. 
9. Expulsion of Placenta: (Table 5) . 
Incidence of retained placenta was 17% 
in H .F., 4% in J ersey and 13% overall 
calvings. Singh and R ao (1975) had 
observed 21.2% retained placenta cases 
m Red Sindhi and Non discript cows, 



while Kharche et. al. (1982) reported it 
to be 24% in Gir cows. Average time 
required for complete expulsion of placenta 
was 6 hours with a range of 3 to 18 
hours. 85% of the cows expelled the 
placenta between 3 to 6 hours, and by 
18 hours after calving, all cows had 
expelled the placenta fully. Bhosrekar 

and Sharma (1972) noted that Brown 
Swiss-Sahiwal crossbred cows needed on 
an average 5 h rs 37 minutes to expell 
the placenta. Rao et. al. (1981) found 
that 76. 7% Ongole cows expelled the 
placenta within 3 to 6 hrs. of calving. 
Average time was found to be 5 hrs with 
a range of 2.5 to 12 hours. 
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ABSTRACT 

Reproductive traits of 162 Jersey, 40 
Brown Swiss and 17 Holstein Cross bred 
Cows belonging to the Livestock farm 
attached to the Kerala Agricultural 
University were studied. Post-partum 
Oestrous interval, Number of A.I. per 
conception, Gestatoin period, inter-calv­
ing period and weight of calf at birth 
did not vary significantly between dif­
ferent genetic groups. Parity of cows did 
not influence the various reproductive 
traits. Sex of calf did not influence the 
gestation length. Number of insemina­
tions per conception was significantly 
higher in abnormal calving. Post insemina­
tion antibiotic therapy in repeaters 
significantly reduced the number ofinsemi­
nation pe·r conception and inter-calving 
period. 

* * 

Materials and Methods 

O ne hundred and sixty two J ersey, 40 
Brown Swiss and 1 7 Holstein Cross bred 
cows belonging to the Livestock farm 
attached to the Kerala Agricultural Uni­
versity formed the material for the study. 
All these cows were maintained under 
identical conditions of feed and manage­
ment. The data pertaining to post-partum 
oestrous interval, number of A.I. per 
conception, gestation period, service 
period and inter calving period were 
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collected and grouped according to 
different genetic groups and parity of 
animals and then analysed . (Snedecor 
and Cochram 1967). The gestation period 
of these cows were grouped according to 
the sex of calf born and analysed to study 
the influence of sex of calf on gestation 
length. The number of animals in dif­
ferent genetic groups which became 
pregnant during different months were 
analysed to study the effect of season on 
conception rate. The calvingswere grouped 
as normal and abnormal and number 
-0f inseminations per conception, service 
period and inter calving period between 
two groups were compared. Similarly, 
the service period and inter calving 
period of the repeat breeding animals 
which received various antibiotic treat­
ments were compared with those which 
did not receive any treatment. 

Results and Discussion 

The post partum oestrus occurred in 
77.42 days in J ersey, 75.40 days in Brown 
Swiss and 88.28 days in Holstein Crosses. 
Analysis of the data revealed that varia­
tion in the post partum oestrous interval 
in different genetic groups was not at 
variance. Similar observations were made 
by Bhaskaran et al. ( 1983) in cows of 
similar genetic groups. The number of 
inseminations per conception for J ersey, 
Brown Swiss and Holstein crosses were 
2.48, 2.70 and 2. 14 respectively which also 



TABLE I. Correlation between diffe rent reproductive traits 

,... · Posl ,,-~(. 
Parity partum 

oestrus 

Parity 1.0 0.0082 
Post partum oestrus 1.0 
No. of A-1 per conception 
Service period 
I ntercalving period 
Gestation period 

• Significant at 5% level •• Significant at I O 
O level 

did not show significant variation. In 
-the above respective genetic groups of 
Cows the mean gestation length was 
275.87, 277.38 and 282.00 days which 
also did not vary significantly between 
genetic groups. T his is consistent with 
the observation of Madhavan et al. 
( 1979) in Cows of similar genetic groups. 
In J ersey Crosses, the service period and 
inter cah-ing period were 11 1.64 and 
391.98 days respectively, while the respec­
tive values were 120.75 and 399.20 days 

.in Brown swiss Crosses and 114.00 and 
381.33 days for Holstein crosses. T he 
different genetic groups of cows did not 
show significant variation in the above 
reproductive traits. The birth weight of 
calves also did not vary significantly 

No. of Inter 
A. I , per Service calving Gestation 
conccptjon period length 

' 0.3270 0.1074 0.1654 0.0089 
0.1299 0.5508• 0.5574• 0.300 
1.0 0.5281 • 0.4722• 0.0357 

1.0 0.9555 ... 0 .1138 
1.0 0.0276 

1.0 

between differcn t gene de groups, the 
values being 24.22, 26.00 and 30.33 
kgm respectively in J ersey, Brown swiss 
and Holstein crosses. On the contrary, 
Madhavan et al. ( 1979) reported signi­
ficant variation in the bir th weight of 
calves in different genetic groups and 
found that Holstei n Fricsian cross bred 
calves weighed significan tly more at 
birth than Brown swiss and J ersey cross 
bred calves. This variation might be due 
to wide variation in the level of exotic 
inheritance of the calves in different 
genetic groups in the two studies. T he 
present study also did not reveal any 
significant variation in the reproductive 
traits due to pari ty of the cows in dif­
ferent genetic groups. This is consistent 

TABLE 2. Reproductive traits in normal and abnormal calving and the effect of antibiotic 
treatment in repeaters. 

Characters Normal 

Number of insemination per 

conception 
Service Period 

Inter calving Period 

• Significant at I ~o level. 

calving 

2.957 

11 2.068 

380.502 

-----

·Abnormal '1' 
calvirtg ,·alue 

3.630 4.07• 

127.458 0.88 

432.818 0.35 
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-------
With post Without post 
A.I. Anti- A. I, Anti• ' t' 
biotic biotic value 
treatment treatment 

3.61 5.820 2.67• 

146.78 1 177.739 1.87 
392.418 463.711 2.59* 

... 



with that, of Kadu and Kaikini ( l 976J 
in Sahiwal crosses. But J ana and Mishra 
( I 978) and Bhaskaran et al. ( 1983) report­
e::d that primiparous cows took signi­
ficantly more days for the onset of post 

_ 'partum oestrum while Marion et al. 
(1968) noticed longer post partum oestr­
ous interval in pluriparous cows. 

Correlation of different reproductive 
traits in cross bred cows (T able I ) revealed 
that post partum oestrous interval, and 
number of A.I. per conception had signi­
ficant positive correlation with service 

~ period and inter calving period. Simi­
larly sequence of calving showed positive 
correlation to number of A.I. per concep­
tion, service period and inter calving 
period. However, gestation length had 
negative correlation to all the reproductive 
traits studied. 

The mean gestation length did not vary 
significantly between the sex of the calves 
born, the values being, 277.02 days and 
276. 71 days for male and female calves 
respectively. T his concurs with earlier 
repor ts of Weaver (1947) and Madhavan 
et al. (1979). O n the contrary, Vyas et 
al. (1971) and Tomar and Arora (1972) 
indicated definite variation in the length 
of gestation due to sex of calf and observ­
ed that male calves were carried longer 
than female calves. According to Bhim 
Reddy and Ramakrishna (1960) femak 
calves were carried longer than males. 

Conception rate showed definite varia­
tion between different season. T he rate 
of conception was lowest in December and 
J anuary in Jersey (21 %) and Brown 
Swiss crosses ( 14%) . The rate of concep­
tion was 21 per cent and 32 per cent dur­
ing February to April in Jersey and 
Brown Swiss Crosses respectively while 
the respective values were 51 % and 50 

per cent during May to November in 
.Jersey and Brown Swiss crosses. On ana­
lysis it was observed that pregnancy 
rate during May to November was signi­
ficantly higher than other months in 
both the genetic groups. Daspurakayastha 
(1981) reported that conception rate was 
lowest in J ersey crosses during October 
and highest during September while in 
Brown swiss crosses the lowest was during 
December and highest during November 
to Fe bn,iary. 
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It was further observed that abnormal 
calving significantly altered the various 
reproductive traits (Table-2). The num­
ber of A.I. per conception after normal 
calving (2.957) was significantly lower 
than in abnormal calving (3.630). Service 
period and inter calving period were 
also shorter in normal calving than in 
abnormal calving. Similar observation 
were also made by Bhaskaran et al. 
( I 983) . Results of treatment with anti­
biotics in repeaters which did not conceive 
even after three A.I. showed that number 
of A.I. for conception (3 .61) and inter 
calving period (392.418 days) was signi­
ficantly lower than those which did not 
receive antibiotic therapy (5.82 and 
463.711 days respectively) . This would 
suggest that post insemination antibiotic 
therapy was beneficial for improving the 
reproductive efficiency of repeaters as 
reported by Ramadas et al. (1978) and 
Choudhary and Purbey (1983). 
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ABSTRACT 

A study on weight of placenta, time 
taken for expulsion of placenta and birth 
weight of the calves was made by record­
ing 133 calvings in Kankrej cows mated 
to J ersey and Holstein Friesian sires. 
Average weight of the placenta was 2.63 
kg. Neither the breed group nor the sex 
of the calves affected the placental 
weight. There was a tendency to have 
heavier placenta from the cows mated 
to Holstein Friesian sires only. Average 
birth weight of Kankrej x J ersey (F1 ) 

and Kankrje X Holstein (F 1) calves was 
22.3766±0.3379 kg and 26.0054±0.4397kg 
respectively. The difference in birth 
weight between the breed groups was 
significant. (P<0.05) . The average time 
taken for expulsion of placenta was 
5.3872 hours and was neither affected 
by the breed group nor the sex of the 
calves. The time taken for expulsion of 
placenta had non-significant association 
with placental weight of the cows giving 
birth to K xJF 1 male and K X HF 1 male 
and female calves. About 6 per cent of 
the cows retained placenta longer than 
24 hours. 

* * * 

Expulsion of placenta is considered as 
third stage of parturition phenomenon. 
It is having significance for its closer rela­
tionship with post-partum sexual health 
of the cows. An attempt has been made to 
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find out sire effect on placental size and 
time taken for expulsion of placenta. 

Materials and Methods 

Time taken for complete expulsion of 
placenta starting from expulsion of calf 
was recorded for 133 calvings in Kankrej 
cows mated to J ersey and Holstein Friesian 
sires. The study included the calvings 
occurring between 1st May 1981 to 1st 
August, 1982. The placenta retained for 
more than 18 hours were not included in 
the study. O nly in 6 out of 133 calvings 
the cows took more than 12 hours, but 
less than 18 hours for expulsion of 
placenta. 

The placental membranes were col­
lected immediately after complete expul­
sion and were weighed on a spring balance 
to nearest 100 g. Birth weight of the 
calves was recorded immediately on 
drying and before colostrum feeding. · 

Results and Discussion 

Average weight of phcenta, birth 
weight of the calves and time taken in 
expulsion of placenta have been presented 
in table 1. 

Placental si~e : 

On an average the placenta cf Kankrej 
·cows weighed 2.63 kg. The placenta from 
the cows giving birth to Kankrej x J ersey 
F 1 (K x JF 1) calves was slightly lighter 



TABLE 1. Average placental weight, birth weight of the calves and -. 
time taken in expulsion of placenta by Kankrej cows. 

Breed group of the Sex of the calves 
calves delivered delivered c.v. 
K xJF1 K X H F1 Male Female % 

Placental weight 2.5506 2.7482 2.5700 2.7048 
Mean ± S.E. ± 0.0679 ± 0.0723 ± 0.0702 ± 0.0714 2-1.78 

(Kg) (76) (56) (69) (63) 
Birth weight 22.3766 26.0054 23.5400 24.3095 
Mean ± S.E. ± 0.3379 ± 0.4397 ± 0.4420 ± 0.4315 12.99 

(Kg) (76) (56) (69) (63) 
Time taken in 5.0455 5.8571 5.2036 5.5913 
expulsion of ±0.2284 ± 0.3775 ± 0.2525 ±0.3387 44.25 
placenta (76) (65) (69) (63) 
Mean ± S.E. 

{hours) 

Figures in the parenthesis indicate number of observations. 

TABLE 2. Association of time of expulsion with placental weight 
and birth weight of the calves 

Breed group 
of the calf 

K x JF1 

K x HF1 

* P <0.05 

Sex of Correlation coefficients 
the calf Placental weight Birth weight 

Male -0.2469N.S. -0.0073N.S. 
Female -0.4026 .. -0.3041N.S. 
Male -0.0617N.S. 0.51 J4N.S, 
Female 0.0261N.S. 0.1587N.S. 

N.S. = Non-significant. 

sexes. The correlation coefficients for 
this breed group were r=0.4132 and 
r=0.4691 respectively for male and 
female calves. This indicated that there 
was a tendency to have heavier placenta 
from the cows delivering heavier calves. 

~ 

by 7.19% than that from the cows deli­
vering Kankrej X Holstein (K X HF 1) 

calves. The difference in placental weight 
due to breed group was statistically non­
significan t. Similarly the difference in the 
placental weight due to sex of the calves 
was also non-significant. 

Rao et al. ( 1966) observed higher weight 
of placenta in Ongole cattle (3.36±0.22 
and 3.33±0.039 kg respectively with 
male and female calves) than that observ­
ed in this study. 

However, the correlation coefficients 
between the placental weight and birth 
weigh of KxHF1 calves were statis­
tically non-significant in both the sexes 
(r=0.1031 and r=0.3606 for male and , 
female calves respectively). 

Weight of the placenta had highly 
significant a'$sociation with the birth 
weight of the K xjF1 calves of both the 
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Significant positive correlation for 
placental weight with birth weight of 
the calves was recorded by Rao et al. 
(1966). 



Birth weight: 

Average weight at bir th for the K x JF1 

and K x HF1 crossbred calves was 22.3766 
±0.3379 kg and 26.0054±0.4397 kg 
respectively. The difference in birth weight 
-due to breed group was significant 

...__ (P<0.05) . Patel et al. (1983) reported 
significantly different birth weight for 
KxJF1 (21.71 kg) and K x HF1 (27.42 
kg) calves. They reported significant 
effect of sex on the birth weight of the 
calves. 

Expulsion of placenta : 

The average time taken for expulsion 
of placenta by the Kankrej cows was 
5.3872 hours and was neither affected 
by the breed group nor the sex differ­
•ences of the calves. 

Rao et al. (1981) reported average time 
in expulsion of placenta by Ongole and 
its crosses to be 5 hours and 9 minutes. 
J ana et al. (1983) recorded average time 
in expulsion of placenta by Exotic, Zebu 
and their crossbred cows to be 5 hours 
and 19 minutes. However, R ao et al. 
(1966) and Karche et al. (1982) observed 
slightly shorter time required for expul­
sion of placenta in Ongole (4 hours and 

22 minutes) and Gir (4 hours antl 12 ' 
minutes) breeds of cows respectively. 

Time taken for expulsion of placenta 
with placental weight and birth weight 
of the calves is presented in table 2. 

The time required for expulsion of 
placenta had non-significant correlation 
with placental weight of the cows giving 
birth to K x JF 1 male and K X HF 1 male 
and female calves. The correlation coeffi­
cient between the placental weight and 
time taken in expulsion of placenta was 
negative and significant in case of cows 
giving birth to K x J F 1 female calves 
indicating tendency of heavier placenta 
to drop earlier. Birth weight of the calves 
did not affect the time required in expul­
sion of placenta of all the cows giving 
birth either to KxjF1 or K x HF1 calves. 

Retension of placenta : 

Six percent of the cows retained placenta 
in utero longer than 24 h ours after expul­
sion of fetus, and required veterinary aid. 
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ABSTRACT 

The economics of crossbred cattle is 
not only based on milk production but 
largely on breeding efficiency. There is 
paucity of data.concerning the reproduc­
tive .efficiency of crossbred cattle. A study 
was undertaken to know the fertility level 
through Artificial Insemination in J ersey, 
Holstein Friesian and Red Dane cross­
bred animals maintained under farm 
condition and by private urban cattle 
breeders of Bangalore. It was observed 
that crossbreds with J ersey exotic inheri­
tance recorded higher conception rate 
compared to crossbreds with Friesians. 
Further it was noted that animals with 
50 per cent exotic inheritance were having 
higher rate of conception than crossbreds 
with 75 per cent exotic inheritance. 
This trend was similar for both J ersey 
as well as for Friesian crosses. T he concep­
tion rate among Red Dane crosses was 
the lowest and they took more number 
of services per conception compared to 
the other two types of crossbreds studied. 
The fertility status of crossbred animals 
maintained by the private breeders was 
high in all the three groups of crossbreds. 
T his was observed in relation to the result 
of first service only whereas in subsequent 
services it was low and most of the repeat 
breeders were found to be disposed of at 
the earliest. Further it was noted that the 
choice of the private breeders in Banga­
lore area was to maintain Friesian crosses 
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compared to J ersey and Red-Dane cross­
bred animals. 

"' "' "' 
Materials and Methods 

The study was undertaken to know the 
fertility level through Arrificial Insemina­
tion in a total of 2419 J ersey, Holstein 
and Red Dane crossbred cows maintained 
at the Southern Regional Station of 
National Dairy Research Institute Banga­
lore, and the private breeders in Bangalore 
area. T he data pertains to the period 
from 1979 to 1981 and the Genetics groups 
were crossbredc, of Jersey (J) Holstein 
Friesian (HF) and Red Dane (RD) with 
the local non descript cattle of the area, 
wherea5 in the Farm Tharparkar (Thari) 
was the foundation stock. Inseminations 
were carried out on these animals during 
oestrus in the Farm herd a5 well as out­
side the farm in the insemination centres 
controlled by the Institute. The identity 
of the Animals was kept and rectal 
palpation was carried out 60-90 days of 
insemination to confirm pregnancy. 

Results and Discus sion 

T he number of animals and the results 
of pregnanq, tests are presented in T able 
I and II for the different groups of 
crossbred animals in the farm and with 
private breeders respectively. 

T able I gives the details of the preg­
nancy particulars for different genetics 
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TABLE I. Conception rate and number of inseminations per conception 
in different genetic groups of cows under farm conditions 

Total Conception rate (Per cent) with Numbers Number of 
Genetic Group Number number of insemination not inseminations 

of l1 1. 
Animals 

I. ½ Jersey 25 44.0 12.0 
½ Thari 

2. f J ersey 
¼ Thari 213 41.78 30.04 

3. ½ HF¼T 
f Jersey 103 38.83 22.33 

4. f HF¼ Thari 50 36.0 22.00 
5. ! RD¼ J 

¼ Thari . 21 14.28 23.8 
6. f RD¼HF 18 44.44 11.11 

GRAND TOTAL 430 

groups in the farm herd at Southern 
Regional Station of National Dairy Re­
search I nstitute, Bangalore. I twas observed 
that the crossbreds with Jersey exotic 
inheritance have a better conception rate 
( 44%) compared to the crossbreds with 
Holstein Friesian breeds (38.8%). Fur­
ther it was noted that the half breds both 
in Jersey and Holstein Friesian croc;ses 
were having higher rate of conception 
based on first service. I t was 44% vs. 
41.7% for half breds anq f crosses with 
J ersey; and for Holstein Friesian crossec; 
it was 38.8% vs. 36.0% for half breds 

Ia I, pregnant per conception 

16.0 20.0 2 1.9 

13.61 13.61 2 1.9 

13.59 23.30 2 2. 1 
20.0 22.0 2.2 

28.57 33.3 2.4 
5.55 38.88 2.3 

and ! crosses respectively. Reduction for 
the reproductive efficiency has been report­
ed from F1 to F2 generation (Gill 1979) 
and the present observation is in agree­
ment of the same. No additional advant­
age in the production performance also 
has been observed by increasing the level 
of exotic inheritance beyond 50% in 
Tharparkar J ersey crosses (Obi Reddy 
and Sampath, 1981). The number of 
servicec; per conception for crossbred 
groups ranged between 1.9 (Jersey crosses) 
and 2.4 (Red Dane crosses) . Bhatnagar 
et al ( 1979) reported l.8 services per 

TABLE 2. Conception rate and number of insemination per conception 
in different genetic groups of cows with private breeders 

Total Pregnant with number Animals not Number of 
Breed number of of insemination varified inseminations 

animals (Per cent) (Per cent) per conception 

11 I, la 
I. Jersey Cross 820 73.6 3.7 0.9 21.8 1.4 
2. H F Crosses 1072 73.2 3.6 I.I 22. 10 1.4 
3. Red Dane Crosses 97 57.7 2.0 0 40.3 1.9 

GRAND TOTAL 1989 
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conception in Brown Swiss Sahiwal cross­
breds: T he conception rate among Red 
Dane crosses was the lowest (14.3%) 
and they took more number of services 
(2.4) per conception. Gill et al (1978) 
also recorded low performance (2.2 
service/conception) in Red Dane Sahiwal 
crosses. This is comparatively low, where 
as among I ndian Dairy Breeds viz. Sahi­
wal, T harparkar and Red Sindhi they 
have taken as high as 3.8 insemination per 
conception (Basu et al 1975). On the 
whole higher percentage of animals were 
found t o have become pregnant on fi rst 
insemination and the percentage of ani­
mals conceiving with more number of 
inseminations decreased with the in­
crease in number of inseminations except 
in ½ Red Dane ¼ Jersey and ¼ Thari 
group in which the conception rate was 
low and took 2.4 inseminations per 
conception. 

Table II gives the particulars of con­
ception rate among the three groups of 
crossbreds varified with the animals 
maintained by the private dairy farms 
in Bangalore area. It was observed that 
the conception rate was high (73.6%) 

in J ersey and Holstein Friesian crosse& 
based on first inseminations but the result 
of subsequent inseminations was very low 
Low conception rate (36%) has been 
observed (Kaikini et al 1981) in Holstein 
Friesian X Gir F 1 crossbred cows also. 
I t may be due to elimination of animals 
when they do not conceive and improper 
recording and early disopsal of repeaters. 
Higher conception rate (67.4%)' has 
been observed by Singh et al (1980) in 
Jersey local crossbred cows as compared 
to Holstein local crosses and report that 
J ersey local crossbred cows are superior 
to Holstein local cows with regard to 
breeding efficiency and the present 
observations confirm the same. Further 
it was noted that the choice of the bree­
ders was to maintain Holstein cro:.se& 
compared to Jersey and Red Dane crosses 
in this area. 
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Synchronization of estrous in the goat 
has been accomplished with the use 
of progestagens. Withdrawal of pro­
gesterone therapy promptly resulted into 
estrus. One of the major disadvantages 
with progestagen treatment is the impair­
ed sperm transport and survival in the 
female genital tract resulting in poor 
conception rate. Alternative methods of 
estrus control, therefore, are of enormous 
value to livestock industry. Protaglandin 
F2 alpha (PG) has found much use in 
estrus control in cattle and sheep 
(Inskeep 1973). Sporadic attempts 
have been made to control estrus in goats 
with the use of PG The paucity of 
literature on this subject in this species 
prompted us to report the present com­
munication. 

Seven healthy, adult mixed-breed 
goats (breeding history unknown) declar­
ed non-pregnant upon abdominal pal­
pation comprised the experimental ani­
mals. Prostaglandin F 2a ('Lutalyse' obtain­
ed gratis from Upjohn Ltd. Sussex, U .K.) 
was administered subcutaneously on two 
occasions 11 days apart. The first injec­
tion (8 mg) was given on the same day to 
all the seven goats, followed 11 days 
later by another injection of 'Lutalyse' 
(8 mg) to only six goats. One goat, abort-

ing on the third day of first injection, 
was excluded from the experiment. 
With the use of a male goat the does 
were inspected twice daily till the onset 
of estrus. Only one goat (1/6) came into 
estrus about 70 hours after first injection. 
All the goats (6/6) given second injection 
of prostaglandin F2a came into estrus 
between 60-72 hours after injection. 

A major limitation to the use of PG 
for estrus control is i ts ineffectiveness 
during first few days of estrous cycle. 
This has been overcome by a double 
injection regimen in cows. Presence of 
a functional corpus luteum (CL) on the 
ovary is essential for luteolytic response. 
Thus, in the present study the first 'PG' 
injection found only one goat with a CL 
on the ovary, which underwent luteo­
lysis and resulted into estrus. The second 
injection of PG found all the six goats 
with CL on their ovaries. The mean ± 
SD interval (66.40±4.22 hrs) from PG 
injection to onset of estrus in the prseent 
study was longer than that reported by 
Ott et al. 19R0 but fell well within the 
range reported by Moore and Eppleston 
1979b using 'Estrumate' - a prosta­
glandin analogue. The discrepancy 
with Ott et al. 1980 may reside in 
the breed differences. It is suggested 



that double injection scheme of PGF2cx 

administered 11 days apart is an efficient 
means of estrus synchronization in the 
goat. 

Summary 
Synchronization of estrus m goats was 

accomplished efficiently by a double 
injection regimen (8 mg each) of PGF2cx 
('Lutalyse') administered i.m. l l days 
apart. The mean+SD interval from 
PGF 2cx mJection to onset of estrus was 
66.40±4.22 hrs. 
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Performance of Exotic Bulls 

MR BHOSREKAR, SN CHAR and DV R ANGNEKAR 
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Performance of exotic bulls in rela­
tion to their age was analysed in order to 
get the information on the production 
life of exotic bulls in tropics. TI1e exotic 
bulls under study were those used for 
semen production by the BAIF for its 
cattle development work in the field. 
These bulls were born and brought up at 
Uruli Kanchan. 

The bulls of Holstein Friesian and J ersey 
were introduced to collection after testing 
and screening between 15 to 20 months 
of age. Upto 24 months of age they were 
collected once a week and thereafter on 
an average twice a week. Their perform­
ance was studied upto 62 months of age. 
I n each age group minimum of 6 to a 
maximum of 29 bulls of each breed were 
studied. In J ersey bulls significant differ­
ences exist in semen ejaculate volume be­
tween different age groups, while no 

significant differences were recorded for 
sperm concentration (Table I & 2) . 
On the contrary in Holstein Friesian 
(HF) bulls no significant effect of age on 
both the parameters, was observed. How­
ever, increasing trend was seen in both 
the parameters, as the age advanced upto 
62 months in J ersey and 50 months in 
HF. Similar trend was also observed by 
Gryzlov and Krupko (1977) and Sangaev 
(1977) . Foote et al (1976) measured 
testosterone by Radio immunoassay in 
blood plasma in 195 Holstein Friesian 
bulls ranging from 8 months to 13.5 
years. They found that there was tendency 
for testosterone to in crease with age of 
the bulls upto 6 to 7 years. 

The authors are thankful to Dr . Mani­
bhai Desai and Dr. D. S. Gorhe for their 
interest in study and permission to publish 
the results. 

TABLE I. Effect of age on sem en ejacula t e volume & sp erm concentrat ion. 
' 

Group Age group Dulls Mean % Sperm % 
No. under eja. vol. Covariance Concentration Covariance 

collection (ml.)±S.E. N.S. X 109/ml. N.S. 
z 
< I. 15-20 17 5.00± 0.33 27.20 1.00±0.063 18.12 
v5 2. 21-26 22 5.31 ± 0.218 19.25 1.00± 0.084 27.10 laJ 

2 3. 27-32 21 5.47 ± 0.0306 25.63 1.00± 0.085 26.77 

"' 4. 33-38 18 5.52 ± 0.31 I 23.96 1.10± 0.056 15.20 
z 5. 39-44 14 5.73± 0.329 21.49 l.14± 0.056 13.37 -~ 6. 45-50 10 5.33± 0.480 28.77 1.20± 0.17 38.80 
VJ 7 . 51 - 56 7 5.39± 0.418 20.75 1.07 ± 0.028 5.05 ...i 
0 
:i:: 

8. 57-62 6 5.21 ± 0.423 19.89 1.07± 0.029 4.95 
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TABLE 2. 

Group Age group Bulls Mean eja. % Sperm % 
No. under vol (ml) Covariance Concentration Covariance 

Collection ± S.E. N.S. X IO'/ml N.S. 

I. 21-16 14 3.73a 26.37 1.10 19.83 
± 0.263 ± 0.210 

2. 27-32 26 4.25b 22.48 1.21 22.05 
± 0. 187 ± 0.070 

3. 33-38 29 4.52c 19.38 1.33 23.40 
± 0.162 ± 0.077 

4. 39-44 23 4.83d 21.05 I.IS 30.60 
;>, ± 0,212 ± 0.098 
~ 
VJ 5. 45-50 20 5.04d 17.89 1.21 22.31 
c:i:: ± 0.201 ± 0.084 
~ 6 . 51 - 56 16 5.19d 18.55 1.21 14.64 ...., 

±0.241 ± 0.063 
7. 57-62 10 5.04d 19.87 1.29 14.93 

± 0.316 ± 0,077 
8. 63-68 8 4.88d 23.05 1.36 14.62 

± 0,398 ± 0.084 

The means with unlike superscripts differ significantly at 5% level. 
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Conception Rate in Zebu Cows as Influenced by Sire 
and lnseminator in Rural Areas 

SV PACHALAG* and JZ BAHADURE** 

.ABSTRACT 

A study was undertaken to evaluate 
4487 A.I. to find the influence of sire and 
inseminator on conception rate. From 
eight bulls (7 exotic and I crossbred) 
CR on Ist insemination basis worked 
out to be 44.3 per cent ranging between 
39. 7 and 52.0 per cent. The sire differences 
were non-significant. While 48 A.I. done 
by 11 inseminators offerred CR from 
32.6 to 59.0 per cent. On I st A.I. basis. 
The number of services per conception 
required also varied from 1.7 to 2.9. 
T hese differences were also non-signi­
ficant. I t was concluded that sires used 
in A.I. had an optimum fertility and that 
efficiency of the inseminator did not 
differ significantly because of periodical 
refreshing of their skill. 

* * * 
In the last more than a decade increas­

ing emphasis has been placed on the 
advantages of crossing low-producing but 
hardly, indigenous ·village cattle with 
temperate breeds such as Holstein Frie­
sian, Brown Swi,;s, J ersey etc. for dairy 
purpose. The owner of the cow in most 
part of the country is probably dependent 
on A.I. services, the success of which 
mainly depends upon three operations. 
T hese are collection of good quality 
semen, its preservation and storage and 
finally deposition of the extended semen 

at a right place and at a right time in 
the reproductive tract of a cow. In other 
words for getting good conceptions good 
pedigree bulls, efficient inseminators be­
sides sexually healthy cows are essential. 
I t is thus the interaction of the above 
will result into a viable conceived product 
i.e. crossbred calf. 

Earlier Pachalag et al ( 1982) repor ted 
frequency of inseminations and concep­
tions recorded in different seasons be­
sides A.I. services required for each con­
ception . Present communication deals 
with the results of A.I. from different 
bulls carried out by different insemina­
tors posted in villages around Kamal. 

Materials and Methods 

Eleven centres covering 21 villages of 
the O perational Research Project formed 
the focal point of study. Each centre was 
manned by a stockman who was involved 
in A.I. work. Chilled extended semen 
from seven exotic and one crossbred bulls 
was made available by Insti tute Vehicle 
on alternate day to each centre. Cows in 
heat were, inseminated twice during 
oestrus and these inseminations were veri­
fied for conception by rectal palpations. 
The data were recorded for a period of 
three years (June 1975 to May 1978) 
and were subjected to analysis of variance 
('F' test) and critical differences accord­
ing to Snedecor and Cochran (1967). 

• Scientist-S-2(LPM), Krishi Vigyan Kendra, National Dairy Research Institute, Karnal-132001, (Haryana). 

•• Rural Development Officer, State Bank of India, Gondia-441601, (M aharashtra). 

85 



TABLE 1. Sirewise perfonnance of artificial inseminations, conception rate (1975-768) 

Sire• Insemination Conception rate (%) No. of insemi-
II III Total 1 II Ill Overall nation per 

HF 148 1055 153 43 1251 
HF 45 875 161 39 1075 
HF 20 628 86 30 744 
HF 10 267 34 8 309 
HF 8215 124 16 3 143 
HF 9214 88 21 II 120 
B 12 584 IOI 35 720 
BC 848 92 22 11 125 
Total 3713 594 180 4487 

•HF - Holstein Friesian B - Brown Swiss 

Results and Discussion 

Sire-wise inseminatious, conception 
rate and number of inseminations requir­
ed for each conception is recorded in 
T able l . From eight bulls CR on Ist 
inseminations worked out to be 44.3 per 
cent in the range between 39. 7 and 52.0 
per cent. CR from all the inseminations 
was 45.3 per cent varied from 40.2 to 
51.5 per cent. Number of inseminations 
required for each conception from eight 
bulls ranged between 1.9 and 2.5. These 
differences were non-significant. How­
ever significant differences were observed 
when the data were analysed according 
to services (i .e. I , II, III services etc.). 
This indicated that there was likeness of 
bulls in their performance and that service 
differences might be due to ei ther cows 
or to inseminators, Table 2. Breed dif-

conception 

42.4 53.6 46.5 43.9 2.3 
39.7 39.8 53.8 4-0.2 2.5 
45.0 #.2 43.3 44.9 2.2 
52.0 41.2 7!i.O 51.5 1.9 
47.6 62.5 100.0 50.3 2.0 
47.7 57.1 63.6 50.8 2.0 
49.0 56.4 62.9 50.7 2.0 
46.7 45.5 72.7 48.8 2.0 
44.3 48.3 55.5 45.3 2.2 

BC - Brown Swiss X Sahiwal Cross 

ferences could not be studied in view of 
the small number of bulls in particular 
breed/s. 

Available literature indicate that not 
much work has been done to critically 
study the breeding efficiency of cows in 
terms of bull or inseminator under village 
conditions. Kotayya and Narasimha Rao 
(1978) reported technician-wise CR in 
buffaloes which ranged between 34.8 
and 71.0 per cent for the seven centres in 
Andhra Pradesh. The differences recorded 
were highly significant. Bullwise CR 
(nine-bulls) was non-significant which 
varied from 36.2 to 49.2 per cent. While 
Kodagali and Madhu Rao (1983) record­
ed significant differences in fertility be­
tween Surti bulls used in A.I. in Gujarat. 
Qureshi ( 1979) while using frozen semen 
of Brown Swiss bulls in Kumaon hill 

TABLE 2. Analysis of variance showing the effect 
of bull and se.rvices on conception rate 

Source of variation d.f. 

Between bulls 

Between services 

7 

2 

N.S. Not Significant *P<0.05 

S.S. 

881.93 

750.83 

86 

m.s.s. 

125.99 

375.40 

F 
value 

l.79N.s. 

5.34• 

"1--

-... 



e. 

.,..., 

TABLE 3. Insentlnatorwise performance of artificial insemination, conception rate (1975-78) 

Centre I nsemination Conception rate % No. of insemi-
Inseminator I II Ill Total 

Sanghoa 721 104 25 850 
Shamgarh 599 145 36 780 
Uchana 519 91 27 637 
Darar 489 105 30 624 
Bhani Khurd 367 102 76 545 
Samora 359 40 12 411 
Nagla 278 46 8 332 
Janesaron 208 34 3 245 
Kamalpur 190 23 5 218 
Churni 152 15 167 
Padhana 100 15 4 119 
Total 3982 720 226 4928 

cattle of U ttar Pradesh recorded 28.26 
to 54. 76 per cent CR on Ist inseminations 
and 34.52 to 68.27 per cent CR on over 
all inseminations from eleven centres. 
Number of services per conception required 
ranged between 2.07 and 3.55. The 
present findings are comparable with the 
above work in U.P. and thus indicate 
that efficiency of inserninator has definite 
reflection on conceptions in rural cattle 
which also corroborates with King 
(1973). 

The results thus showed that over-all 

I II III Total nations per 
conception 
Overall 

47.2 46.1 56.0 47.3 2.1 
40.2 40.0 47.2 40.5 2.5 
47.2 59.3 59.3 49.5 2.0 
43.1 49.5 66.7 45.4 2.2 
48.8 37.3 39.5 45.3 2.2 
42.9 37.5 50.0 42.6 2.3 
4:6.0 56.5 25.0 47.0 2.1 
39.9 44.1 39.18 2.5 
32.6 43.5 40.0 33.9 2.9 
42.8 
59.0 
44.3 

60.0 44.3 2.3 
46.7 75.0 58.0 1.7 
46.1 48.7 44.7 2.2 

fertility of eight bulls under study was 
of the same level. Inseminator differences 
were non-significant, which might be due 
to periodical refreshing of skill of insemi­
nators besides follow-up work taken up 
intensively in rural areas. 
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TABLE 4. Analysis of variance showing the effects of 
inseminators and services on conception rate 

s.v. d.f. S.S. M.S.S. F. Value 

Between Inseminators 10 1561.48 156.15 I.09N.S. 
Between services 2 223.88 11.94 0.78N.S. 
Error 20 2866.03 28.66 
N.S. Not Significant 
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Parturition in Cross bred Cows 
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ABSTRACT 

. Par~rition was observed in 17 J ersey x 
Smdh1, 6 Brown Swissxlocal and 17 
J ersey X Local Cows. The total duration 
of parturition was 534.68±68. 75, 668.2 ± 
~7.17 and 912.5±182.68 minutes respect­
ively for J ersey X Sindhi, Jersey x Local­
and Brown Swiss X Local Cows. Thi3 
variation was statistically significant. But 
the differences in the duration of dif­
ferent stages of parturition was not at 
variance between different groups. Sex 
of calf did not influence the duration 
of different stages. Diurnal variation of 
calving was noticed with 60.63 per cent 
during day time and 39.47 per cent 
during night time. All the cows except 
one (97.43 per cent) were recumbent at 
the time of expulsion of foetus. Breed and 
sex of calf had no influence on the weight 
of placenta and the number of Cotyledons. 
~e total number of cotyledons and large 
~1zed cotyle~ons were sigr.ificantly higher 
m the gravid horn than the non gravid 
horn where as small sized cotyledons 
were significant ly lower in the non gravid 
horn than th<' gravid horn. 

* * * 
Materials and Methods 

Fo1·ty cross bred cows comprising 17 
J ersey X Sindhi, 17 .Jersey x Local and 6 
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Brown Swissx local of the Livestock Farm 
attached to the Kerala Agricultural Uni­
versity, which calved during the period 
from June 80 to May 81 formed the 
material for the study. All the cows were 
maintained under conditions of feeding 
and management. O ne month before the 
expected date of calving, the cows were 
watched periodically for prepartum 
changes. Cows showing signs of appro­
aching parturition were closely observed 
for studying the different stages of parturi­
tion. The posture of the dam at the time 
of ex-pulsion of foetus and the diurnal 
variation of calving were also observed. 
The placenta was collected, cleaned and 
weighed. It was spread out and the num­
ber of cotyledons were counted. The 
diameter of each cotyledon was measured 
and classified as large (more than 5 cm.) 
medium (2.5 to 5 cm) and small (less 
than 2.5 cm.). The data were subjected 
to statistical analysis (Snedecor and 
Cochran, 1967). 

Results and Discussion 

The first stage- of parturition was found 
to last for 534.68±68.75, 668.2±97.17 
and 912.5± 182.68 minutes respectively 
in J ersey X Sindhi, J ersey x Local and 
Brown Swiss X Local cows. This variation 
was found to be statistically significant. 



In the above respective genetic groups 
the ~rst stage averaged 131.31±25.84, 
114.40± 15.49 and 184.00±77.32 minutes, 
the second stage 53.12±8.19, 147.33± 
69.15 and 62.83± 16.23 minutes and the 
third stage 369.625±54.08, 413.13± 
79.13 and 665.66±192.29 minutes. The 
duration of different stage were not at 
variance between the three genetic groups. 
The total duration of parturition was 
reported to be 261.01±0.62 minutes 
(Agasthi et al. 1977) and 449.17 ± 14. 78 
minutes (Rao et al. 1981 ) in cross bred 
cows which shows slight variation from 
the preesent observation. Similarly the 
duration of different stages of parturition 
reported by earlier workers (Dahiya et 
al., 1976; Kadu and Kaikini 1975) i 
also showed variation from the present 
study. This variation might be due to 
difference in the genetic groups of cows 
studied. The present study did not 
reveal any significant influence of the 
sex of calf on the duration of parturition. 
This is akin to that ofDahiya et al (1976). 

It could also be observed that 60.53 
per cent of cows calved during the day 
time as against 39.47 per cent during the 
night hours. Baccari ( 1978) reported 
42.40 per cent day time calving and 
57.60 per cent night time calving. Mc­
Donald (1971) and Rao et al. (1981) 
noted majority of calving during night 
hours while Edwards ( 1979) found an 
even distribution throughout the 24 hours. 

Observation on the posture of the cows 
during calving revealed that 97.43 per 
cent cows were in recumbent position at 
the time of expulsion of foetus. This is 
in accordance with that of Roberts 1971, 
Kadu and Kaikini, (1975) and Rao 
et al. (1981). 

The mean weight of foetal membranes 
and the number of cotyledons were 3.064 
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±0.03656 kg and 54.2857±7.8549 in 
JerseyxSindhi, 2.8.9±0.2667 kg and 
73.778±8.4849 in JerseyX Local and 
2.86±0.33 kg and 84.25±7.087 in Brown 
Swiss X Local cows. The weight of placenta 
and the number of cotyledons did not ~ 
vary significantly between different gene-
tic groups Dahiya et al. ( 1976) also found 
that the number of cotyledons did not 
vary significantly between genetic groups. 
However, Bhosrckar and Sharma ( 1972) 
reported that the weight of placenta and 
the number of cotyledons varied be­
tween different genetic groups. The mean 
weight of placenta and the number of 
cotyledons in those carrying male calves 
were 3.0778±0.3391 kg and 71.889± 
7.9347 and for those carrying females 
the values were 2.8318±0.1814 kg and 
66.7272±7.5787 respectively. On analysis, 
it was found that neither the weight of 
placenta nor the number of cotyledons 
were influenced by the sex of calf. Though, 
Bhosrekar ( 1972) also did not find any 
influence of sex of calf on the weight of 
placenta, Dahiya et al (1975) and Nair 
et al. (1983) found that sex of calf influ­
enced the number of cotyledons. The 
large sized cotyledons were significantly 
higher in the gravid horn than the non 
gravid horn while the reverse trend was 
observed in the case of small sized cotyle­
dons. However, the number of medium 
sized cotyledons did not vary significantly 
between gravid and non gravid horns. 
I t was also observed that the total number 
of cotyledons were significantly higher in 
the gravid horn. Similar observations were 
made by Bhosrekar and Sharma (1972) 
and Dahiya et al. (1975). 
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Some Factors Influencing Gestation period in Cross 
Breeding Progrmme 
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ABSTRACT 

A total number of252 gestation periods 
in Crossbred J ersey, Crossbred Holstein 
and Indigenous cows were studied against 
the inseminations of Holstein, J ersey and 
Crossbred bull semen. The gestation 
lengths were significantly lowered when 
the Holstein semen was used in Crossbred 
J ersey cows. Shorter gestation periods 
were also recorded for Crossbred and 
J ersey bulls indicating influence of Cro5s 
breeding and local effects of small desi 
cows of Orissa. 23% calvings were observ­
ed below the average range of gestation 
period of 280± 10 for cows, and the 
Crossbred cows had an average range 
gestation period of 275± 15 days. 

* * * 

The use of frozen semen in rural and 
urban areas of Orissa for cross breeding 
programme revealed significant varia­
tion in gestation period than the normal 
range of 280± 10. As shorter gestation 
period has significant economic import­
ance for the farmen an attempt was made 
to collect the data from organised dairy 
farm and field centres where cross breed­
ing is in progress. 

Materials and Methods 

A total no. of 252 gestation periods 
were taken into consideration which 
included the use of the frozen semen of 
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Holstein, J ersey & Crossbred bulls in 
Crossbred Holstein, Crossbred-Jersey & 
Desi cows. The gestation periods were 
divided into three groups basing on the 
length of gestation: 

1. Group A. short (Range-243 to270days) . 

1. Group A. Short (Range-243 to 
270 days) . 

2. Group B. Medium (Range-271 to 
275 days). 

3. Group C. Long (Range-276 to 
289 days). 

The groups were further divided on 
the influence of the bull~ and cows on 
gestation periods. 

Result and Discussion 

Taking the bull factor into account it 
is seen that 59 calvings occured in group 
A being 23.41 % of total calvings where 
as 58 calvings were in Group B being 
23.01 % and 135 calvings were in Group 
C being 53.57%. Majority' of calvings have 
occurred in between 276 days and 289 
days. 

In Group A, out of 59 calvings Holstein 
bulls attributed 34 calvings 57.62% 
which indicated a significant role of 
Holstein bulls in comparison to Jersey 
and Cross Bred bulls, no. of calvings 
being 16 & 9 respectively. However these 
25 calvings in Group A having a lower 
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gestation period than normal, may be 
due to genetic or local effects. In Group 
B · out of 58 calvings J ersey bulls a ttri­
buted 30 calvings 51. 72% which indicated 
a significant role of J ersey bulls in compa­
rison to Holstein and Crossbred bulls, 
calvings being 19 & 9 respectively. In 
group C out of 135 calvings J ersey bulls 
attributed 83 calvings 61.48% which 
indicated a significant role of J ersey bulls 
in comparison to Holstein and Crossbred 
bulls, calvings being 19 & 33 respectively. 

Holstein bulls figured highest 34 
(57.62%) in Group A, whereas in Group 
C it figured lowest 19(14.07%). I t may 
be inferred that the figures indicate that 
Holstein bulls influenced for a shorter 
gestation period in comparison to other 
bulls. In group B & C, J ersey bulls figured 
highest indicating an average gestation 
period range of 271 to 289 days. 

Taking the cow factor into account it 
is observed that in group A when Holstein, 
J ersey and Cros~brcd bulls semen was 
used in Crossbred Holstein, Crossbred 
J ersey & Desi cows, the Holstein 
pnogeny in Crossbred j ersey cows figured 
highest calving being 22 out of 59(37 .28%). 
Similarly in Group B when J ersey semen 

was used for crossbred jersey cows it 
figured 17 calvings out of 58(29.31%). 
In group C when J ersey semen was used 
for desi cows it figured 49 calvings out of 
135(36.29%)-

From the above data it may be seen 
that in Crossbred J ersey cows when 
Holstein semen is used the length of the 
gestation period was proportionately 
reduced probably due to the larger size 
of the foetus and quick growth. In case 
of crossbred J ersey and desi cows which 
are almost of same size, when J ersey semen 
was used probably the foetal growth was 
not faster and foetus was not larger, for 
which the gestation period was continued· 
in between the range 271 to 289 days. 

The present findings however do not 
agree with the findings of Rao (1979) 
as the cows were of Ongole breed which 
are quite larger than the Indigenous 
Crossbred J ersey, Red Sindhi, Desi 
J ersey and Desi cows of O rissa. T he 
size of the foetus probably affects the 
gestation length by hastening the time of 
parturition initiation .. T he smalJ varia­
tion in pregnancy duration among breeds 
may be due to genetic or local effect, 
(Hafez and Jainudeen 1980). 
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Chemical Composition of Semen & Seminal Plasma of 
Holstein Friesian and Jersey Bulls 

MR BHOSREKAR, VC BAOVE, SN CHAR, and DV RANGNEKAR 

The Bharatiya Agro Industries Foundation 
Uruli Kanchan Dist Punc-412202, Maharashtra 

There is paucity of information on the 
normal values of chemical composition 
of semen of exotic breeds whch are 
commonly used for cross breeding in 
India. The present study was undertaken 
to determine the norms of certain chemi­
cal and bio-chemical constituents of semen 
under tropical condition. 

Twelve adult bulls of Holstein and 
twelve adult bulls of J ersey breed were 
taken for the study and were divided 
equally into three groups of once, twice 
and thrice a week collection programme. 
Initial fructose content and fructolytic 
index was estimated in whole semen as 
per the method of Mann ( 1954) calcium, 

magnesium, inorganic phosphrous were 
determined by the methods described by 
Hawk (1954) total nitrogen and non 
protein nitrogen were estimated in semi­
nal plasma by microkjeldnal method. 
Sodium and potassium in seminal plasma 
was estimated by flame photometer. 

No significan t differences were observ­
ed between breeds and groups in any of 
the parameters studied. 

The authors are thankful to Dr. Mani­
bbai Desai and Dr. D. S. Gorbe for their 
interest in the studies and permission to 
publish the results. (page: 95). 
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TABLE Semen composition of exotic bulls as affected by frequency of collection 

Frequency I nitial• Fructo• Ca Inorganic M:g. Na K Total Non-
of fructose lytic• mg. phospho- mg. mg mg nitrogen protein 

collection content index % rus mg% % % % mg % nitrogen .. _ 
mg % 

HOLSTEIN 
Once/wk 416.45 1.68 55.8 6.72 11.86 237.47 146.l 945.6 75.72 

± 26.53 ± 0.14 ± 1.59 ±0.32 ± 0.53 ± 13.94 ± 10,72 ± 40.0 ± 9.32 
Twice/wk 462.42 1.95 59.83 6.66 12.55 221.00 145.00 990.4 73.66 

± 27.09 ±0.34 ± 4.39 ± 0.33 ± 0.62 ± 28.58 ± 42.21 ± 48.0 ± 7.)8 
Thrice/wk 483.57 2.07 59.38 7.34 11.77 228.61 147.05 1003.2 63.25 

± 36.24 ± 0.18 ± 2.37 ± 0,48 ± 0.41 ± 10.98 ± 11.07 ± 3M ±4.82 
J ERSEY 

Once/wk 379.85 1.93 55.41 7.37 11.96 232.27 117.88 929.6 76.01 
± 29.86 ± 0.13 ± 3.13 ± 0.34 ± 0.36 ± 15.02 ± 10.68 ± 27.2 ± 3.83 

Twice/wk 424.16 1.89 54.00 7.06 11.97 241.22 124.22 1001.16 87.92 
± 40.07 ± 0.21 ± 2,96 ± Q.46 ± 0.46 ± 10.41 ±8.24 ± 41.6 ±4.92 

Thrice/wk 454.14 2.21 57.04 7.75 11.85 255.95 146.79 1035.2 97.01 
± 24.19 ± 0.16 ± 1.94 ± 0.30 ± 0.34 ± 10.95 ± 11.09 ± 38.4 ± 3.03 

Analysis was carried out in whole semen. Rest of the parameters were estimated in semen plasma. 

~ 
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A Method for Freezing Human Spermatozoa 
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•• Female Infertility Scheme, Department of Gynaecology & Obstetrics 
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Despite the sociological impediments, 
preservation of human spermatozoa by 
means of freezing could be useful in over­
coming some forms of infertili ty problems 
and in persons who desire to have a child 
after vasectomy without a fea~ibility 
of recanalisation. It aids in developing 
the human artificial insemination. The 
freezability of semen differs from indi­
vidual to individual. T he frozen semen 
could be preserved in cryogenic con tai­
ners for a number of years. 

Methodology 

The semen was collected from human 
volunteers using a nirodh (a condom) 
after the natural copulation. I mmedi­
ately after collection, the sen-en was 
divided into two aliquots and kept in a 
water bath maintained at 36"C. One 
aliquot of this neat semen was assessed 
for the mass activity and the motility. 
If the mass activity and the motility was 
good, another 1 ml. aliquot of the r:eat 
semen was diluted usiP..g 1.5 ml. of Tris­
dilutor, the fla~k beir-g placed in a water 
bath maintaic.ed at 36cc. T he corrposi­
tion of th e Tris-dilutor was as follows: 

Tris-(hydroxymethyl)­
aminomethane 

Citric acid 
Fructose 

6.05 g 
3.4 g 
2.5 g 
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Glycerol 16.0 ml 
Dihydrostreptomycin sulphate 0.25 g 

Initially 20 ml boilicg distilled water 
was added and vortexed. The solution 
was made upto 50 ml using cold distilled 
water. To IO ml of this Tris-buffer, 30 ml 
distilled waler and 10 ml fresh egg yolk 
was added vortexed and warmed to 
36°C before mixing with semen. 

A drop of this diluted semen was 
examined w1der a phase contrast micro­
scope usicg a biotherm at 36°C. When 
the diluted semen exhibited good motility, 
the semen was loaded into French mini 
straws of 0.25 ml capacity and slowly 
cooled to 4"C and kept at 4°C for 5 hours 
for equilibration. The straw were placed 
on racks ac d exposed to the fumes of 
liquid nitrogen in a freezer container 
(LR320 union carbide) at - 130 to 
- 140"C for IO mirutes and then plunged 
into liquid nitrogen containers main­
tair.ed at - l 96°C. 

The frozen semen showed good pro­
gressive motility, very little or no patho­
logical abr.ormalities and about 40 to 
45% lh-e spermatozoa at random (i.e. 
at 2, 5, 7, 10, 28, 60 and I 00 days) after 
thawir.g a straw at 36°C for 20 seconds. 

Dependirg on the survival rate, one 
or t\\ o straws of frozen semen could be 
enough for the human artificial insemi-
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nation through the French or German 
cattle artificial insemination guns. 
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Incidence of Various Reproductive Disorders in Black and 
White Danish Cattle in Meghalaya 

JC DuTTA and CK R AJKONWAR 
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Khanapara: Gauhati-22 

Reproductive inefficiency is of ecorio-· 
mic concern to dairy farmers. Infertility 
in cows on account of various reproduc­
tive disorder is an important factor adver­
sely affecting the dairy industry . . The 
present investigation is taken up to 
report the incidence of various reproduc­
tive disorders in Black and White Danish 
Cattle in Meghalaya. 

Sixty Black and White Danish Cows 
of 1st to 6th Lactation were included in 
this study. All these animals belonged 
to the Indo-Danish Cattle Development 

· Project, Upper Shillong, Meghalaya and 
were maintained under similar mana­
gerial condition. T he animals were exa­
mined for various forms of reproductive 
disorder by rectal and vaginal examina­
tion. The various forms of abnormalities 
of reproductive organs were found to be 
as follows. Cervicitis 11.69%; Pyometra 
1.67%; endomctritis 1.67% inactive 
ovaries 18.33%; hypoplastic ovaries 
6.67%; atrophic ovaries 8.33%; irregular 
shaped ovaries 16.67%, and cystic ovaries 
3.33%. 
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THESIS 

ABSTRACT 

Some Aspects of Gestation and Abortion in Sarti Buffaloes 

Student: DM PATEL Major Advisor: PROF SB KooAGALI 

Department of Veterinary Gynaecology and Obstetrics 
Gujarat College of Veterinary Science and Animal Husbandry 
Gujarat Agricultural University, Anand Campus, Anand. 1983 

Gestation: 

The mean gestation length in Surti 
breed buffaloc-s was 307 .15±0.63 days. 
The mean gestation ' period for Surti 
buffaloes carrying male and female calves 
was 307.48±0.89 and 306. 70 + 0.87 dayc; 
respectively. Primipara gave birth one 
day earlier than the multipara. 

Sex of calf and age of the dam had no 
significant effect on gestation length. 

samples were positive for both Blue tongue 
and IBR virus. All the sera samples were 
negative for antibodies against brucella, 
chlamydia and L. monocytogenes organism5. 
Serological testing however revealed more 
than one viral entity in the sera samples 
examined. 

Out of 12 foetuses exa~ined two were 
positive for Aspergillw, and Mucor spp., 
one for Pseudomonas spp. 

J Season of breeding and ca,!¥ing h~d 
/ significant influence on gestation length. 

3. Post-abortal sexual behaviour: 

Under the farm condition highest 
incidence of abortion was recorded at 
three to five months stage of pregqancy 
whereas under field condition mostly 
early abortions (2-3 months) were recorded. 

Abortion: 

1. Incidence of abortion : 

The mean incidence o~ortion was 
1.91 %- Season had significant effect on 
the occurrence of abortion . Highest num­
ber of abortion cases were recorded during 
the s mer s ason next in order were 
monso01 and the winter season. 

2. Causes of abortion: 

Out of 32 paired sera samples tested 
Sera sample testing by: Animal Disease 
diagnostic Laboratory N.D.D.B., Anand 
from aborted buffaloes, 24 sera samples 
were positive for Infectious bovine rhino­
tracheitis (IBR) virus and four sera 
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It was observed that buffaloes exhibit­
ed heat symptoms on the day 9f abortion 
in early gesta~on (~nths). Retention 
of foetal membranes did not pccur in 
early abortions (1 -4 months) . In very 
early ab8rtions foetuses along with intact 
foetal membranes were usually expelled. 
Retention of foetal membranes was 
observed when abortion took place in 
later half of the pregnancy. Usually 
the foetus was expelled with ruptured 
foetal membranes. 



In 12 aborted foetuses, 7 (58.3%) 
were male and 5 (41.7%) were female 
fetuses. Aborted female foetuses were 
carried longer than aborted male fetuses 
(189 O vs 94 o? days) . 

+ 
4. Post-abortion treatment trials: 

. /"two Chemozine bo~es (P.C.I. Pharma­
ceuticals Pvt. Ltd.) I /U for thr:ee days 
gave better results than Oxysteclin 
(Sarabhai Chem.) 20 c.c. I /M for three 
days when aborted animals were treated. 
In chemozine trial group 12 buffaloes 
aborted during early stage of gestation 
(1-3 months) were included while in 
oxysteclin trial group 20 buffaloes aborted 
during 2-7 months stage were included. 
O ut of 20 animals treated with oxysteclin 
(1/M) ; 12 (60.0%) animals became preg­
nant; requiring on an average 4.3 AI/ 

conception . Out of 12 animals treated 
with chemozine boluses nine animals 
(75.0%) became pregnant with 2.5 Al / 
conception. 

5. Clinical biochemistry of aborted and preg­
nant buffaloes: 

The levels of total cholec;terol, free 
cholesterol and esterified cholesterol in 
aborted buffaloes were significan tly low 
when compared with 3-6 months preg­
nant buffaloes. 

T he levels of total protein and albumin 
and globulin fraction of protein in aborted 
buffaloes were significantly lower than 
pregnant buffaloes. The A/G ratio when 
compared between aborted and preg­
nant buffaloes was found statistically 
non-significant. 

100 



.F,/ 

IJAR 4: 2: 101 

Prenatal Sex Determination in Buffaloes and Cows 
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ABSTRACT ±1.84 and 3.19±0.40 in amniotic layer, 
Prenatal sex determination was attempt- 28.98± 1.44 and 2.61 +o 29 in foetal 

ed in cows and buffaloes using foetal skin and 33.39±1.49 and 3.37±0.22 in 
fluids, layers and tissues. foetal buccal mucosa respectively. Simi-

The amniotic fluid cells exhibited sex larly, in buffaloes with female and 
related cytoplasmic colour reaction with male foetus they were 27.42±1.83 
Papanicolaou's stam. In cows and butla- 3.80 ±0.32 in amniotic fluid, 29. 75± 
loes th~osinophils were significantly l.45 and 3. 76±0.38 in allantoic layer, 
h_igher_l.~<0.01), the basophils were 29.99±2,20 and 4.48±0,81 in amniotic 
significantly lower (P<0.01) with ~ le layer, 28.34±1.39 and 3.45±1.95 in 
foe~than with female foetus whereas foetal skin and 31.62± 1. 74 and 4.00± 
orangeophils showed no significant vari- 0.32 in foetal buccal mucosa respectively. 
ation . ~ Irrespective of male or female foetus 

The mean percentage of eosinophils, in cows and buffaloes the maternal endo-
basophils and orangeophils in amniotic metrium gave a constant Barr-body posi-
fluid of cows with female foetus were tive cell percentage characteristic of 
.56.77±2.67, 40.85±0:?l and 2.34±0.71 female. In the maternal endometrium 
with male foetus were 74.28±1.44, 22.98 and amniotic fluid Barr-body positive 
±l.34and2.73±0.32whereasin buffaloes cells with female foetus were 30.98±1.79 
with female foetus they were 54-.89±2.56, and 30.21 ± 1.11, with male foetus were 
41.72±5.18 and 2.38±0.25 and with 34.51±1.42 and 3.72±0 36 in cows; 
male foetus they were 76.09±1.33, 20.22 whereas they -were with female 32.01± 
±l.86 and 3.88±0.65, respectively. 2.25 and 27.42±1.83 and with male 

In buffaloes for the first time Barr- foetus 32.89± 1.90 and 3.80±0.32 in 
body was demonstrable using the hema- buffaloes respectively. 
to~~.ne-s.gs~ , _The ~arr-body pos,i!ive ~hile sexing, if Barr-b~dy _positive 
cells m arhmouc flwd, allantoic and ,.<ells were more than 16% 1t "".).11 be a 

~niofic membranes and in foetal skin female foetus whereas if they were less 
and buccal mucosa were significantly than 7% it will be a male foetus. 
higher (P<0.01) both in cows and Prenatalsex determination with Papa-
buffaloes with female than with male nicolaou's staining technique certain 
foetus. times gave ambiguous results whereas the 

The mean percentage of Barr-body ~r-body technique gave accuratt. results. 
po~tive cells in cows with female and Foetal fluids, membranes and tissues 
male foetus were 30.21±1.11 and 3.72 except allantoic fluid can be used for 
±0.36 in amniotic fluid, 31.39± 1.84 prenatal sex determination by Barr-body 
and 3.34±0.30 in allan toic layer, 31.39 technique. -
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FARM NEWS 
Leucaena Leucocephala as Livestock feed 

MC DESAI and DR PC SHUKLA 

Animal Nutrition Department 
Gujarat Agricultural University, Anand Campus, Anand. 388 001. 

Leucaena leucocephala also locall)' known 
as koobabul, soobabul, shamoo is a vigorous 
perennial legume shrub or tree. It is 
palatable to most of the livestock and 
can ei ther be used for fodder or for energy 
plantation. The chemical composition 
of koobabul fodder varies from 18.0-30.0% 
c. protein; 2.0-3.7% ether extract; 
10.4-33.0% c.fibre; 39.7-47.4% N.F.E. ; 
3.5-8.9% ash; 0.2-1.3% P and 1.1-1.9% 
Ca. From proximate composi tion koobabul 
seems to be a good fodder as it is rich in 
protein, calcium and carotene. H owever, 
koobabul contains higher amount of mimo­
sine which limits its value as fodder. 
Earlier it was belieYed to be toxic to mono­
gastric animals only but recently toxicity 
in ruminants has a lso been observed. 
Mimosine causes depi lation in many 
species of animals. Since mimosine is 
metabolized to 3, 4-dihydroxypyridone 
(DHP) in rumen i t leads to goiu·e and 
other problems in ruminants. Koobabul 
feeding leads to reproductive problems in 
ruminants and other animals. (H amilton 
et al. 1971; Li ttle and H amillon, 1971; 
J ones et al. 1978). They reported abortions, 
still birth and birth of under sized off 
springs. R ecently toxicity of L. leucoce­
phala as regards to reduced fertility in 
heife rs grazing L. leucocephala has been 
reported by H olmes (1980) . T wenty four 

heifers (12-18) months of age) grazing 
on L. leucoceplUJla variety, Peru and the 
experiment was conducted for two and 
half years. Eleven heifers serving as 
control group grazing only na tive pasture 
grasses other than leucaena. All the heifers 
were ma ted to the bulls of proven ferti­
lity. All the 11 heifers conceived with in 
short in tervals (30±7 days). H oweYer, 
of 24 heifers grazing Leucaena only eight 
conceived in short interval (65± 11 day), 
ten conceived within 9-11 months interval 
and six heifers did not conceive a t a ll 
even after 12-2 7 mon th s. All the calves 
born to heifers grazing leucaena had some 
degree of goitre. A defect is suspected on 
establishment or maintenance of preg­
nancy (H olmes, 1980). 

T herefore it is suggested that koobabul 
fodder should not be fed more than 30% 
of roughage ration of animals. Continuous 
feeding of koobabul should be avoided. 
While feeding koobabul adequate mineral 
mixture rich in ferrous sulphate and potas­
sium iodide should be supplemented. 
Feeding of koobabul to pregnant animals, 
high producing cattle and buffaloes and 
to very young calves should be avoided. 
Further, it is not recommended to grow 
koobabul in cultivated land where other 
high yielding fodders can be grown 
successfu lly. 
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Milk Co-operatives and Tribal Poverty in Gujarat 

JM H EREDERO 

Director, Behavioural Science Centre, St Xavier's College, Ahmcdabad 

Summary and Conclusions 

This paper has examined the extent to 
which milk cooperatives have relieved 
tribal poverty. The results show that only 
the milk cooperatives of one society (5 
per cent of the population surveyed) ·, 
have helped their members to cross the 
proverty line by providing them with an 
average increase of 37 per cent in their 
annual income. The milk cooperatives 
of three other societies (33 per cent of the 
respondents) have not helped their 
members to cross the poverty line, al­
though they have given their members 
an average net income equal to one­
fourth of their former annual income. 
The remaining milk cooperatives (62 per 
cent of the respondents and 68 per cent 
of the villages) have not made any 
substantial contribution to the income of 
their tribal constituents. 

The second issue rai5ed in this paper 
was whether the milk cooperatives 
could remedy tribal poverty. To answer 
this question, the factors contributing to 
increased milk production were studied. 
The buffalo mortality rate was high while 
the pregnancy rate and the milk yield 
were low. The quality of milk was more 
or less the same in all milk cooperatives, 
although the procurement price differed 
significantly because of the different 
rates offered by the Union Cooperatives 
and because of malpractices. 

Several factors related to low producti-

vi ty were identified: purchase of poor 
quality buffaloes due mainly to collu­
sion between dishonest traders and govern­
ment officials; lack of medical facilities; 
poor knowledge of animal husbandry; 
and, most decisive of all, lack of proper 
nutrition. Sp~cial _emphasi~. w~s f'f~ on 
a better relat10nsh1p between agriculture 
and animal husbandry and improved 
fodder harvesting and feeding practices. 
To remedy the fodder situation, especially 
in the case of landless people, some com­
munity action was suggested like build­
ing common silos and growing green 
fodder on village pasture land. 

It has also been pointed out that a 
high degree of watchfulness is required 
to see that the Union Cooperatives do not 
exploit the tribals. 

Thus, for milk cooperatives to function 
effectively on a large scale, it is not 
enough to grant subsidies and to import 
buffaloes in large numbers. There is need, 
at the same time, to have a sufficiently 
large number of competent and committed 
educators and managers who will teach 
people the intricacies of animals l~us­
bandry, the working of a cooperative, 
its relation with the Union Cooperative, 
the means to improve the fodder situation 
and the need to remain ever alert to avoid 
being cheated by outsiders and insid~rs 
as well. Managers are needed to orgaruse 
medical faci lities at present not adequately 
provided by the Union Dairies; to orga-
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nise a better fodder production and 
distribution system; to maintain and 
study the accounts of the cooperative so 
as to promote a clean and efficient admini­
stration. These managers should be suffi­
ciently sophisticated to deal efficiently 
with the Mother Dairies, government 
officials and funding agencies. Most of 
these functions should be taken over, 
within a reasonable amount of time, by 

local cooperatives; but, at a certain level, 
professional managers may always be neces­
sary. In the meantime, competent and 
committed people will be required until 
dairy farming becomes as much a tradi­
tion in the tribal heartland as it is in 
Kaira district and until the tirbals develop 
the skills to struggle against the greed of 
the so-called progressive societies. 
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ISSAR NEWS 

Report on: Fourth World Coagr~ss on H uman Reproductionn held at Bombay from 27th Nov. to 2nd Dec. 
1983. 

The Fourth World Congress on Human 
Reproduction, organised by the Indian 
Association of Fertility and Sterility was 
held at Oberoi Towers, Bombay from 
27th Nov. to 2nd Dec. 1983. The Indian 
Society for the Study of Animal Repro­
duction was or.e of the supporting 
National Organizations. 

sised the contribution of Veterinarians 
towards Scientific knowledge of Repro­
duction. They pointedly referred to the 
strides made in Deep Freezing of Semen 
and Embryo Transfer in Animal Repro­
duction. They also expressed happiness 
that Veterinarians are participating in 
th is World Congress. 

The Congress was inaugurated by the 
Hon. Minister for Health, Govt. of India, 
Slui B. Shankaranandaji on 27- 11-83 
in the morning. During the inaugural 
function, Prof. Dr. K . Semm (West 
Germany), and Prof CL Jhaveri (India), 
Vice-President and President, Inter­
national Organising Committee empha-

There were about 700 delegates attend­
ing the congress, out of which 100 were 
from abroad. There was one Dr. Henriete, 
a Veterinarian from Belgium. I t is a matter 
of gratitude that a number of ISSAR 
members actively participated in the 
congress. The following Veterinarians 
from Agril. Universities and State Depts. 
attended the congress. 

Prof CR Sane 
Dr BR Deshpande 
Dr DP Velhankar 
Dr VB Hukeri 
Dr AM Das 
Dr AS Kaikini 
Dr SB Kodagali 
Dr ML Madan 
Dr SP Arora 
Dr Kakkar 
Dr SS Sukbija 
Dr PV Dixit 
Dr BN De 
Dr Dixitalu 
Dr TA Harsulkar 
Dr Revanna 
Dr Nagraj 
Dr AK Sinha 
Dr J N Panda 
Dr Vijaykumar 

BGM Bombay 
Bombay Vety. College (KKV) 

PKV Akola 

,, 
,, 
,, 

Guj. Vet. College, Anand (GAU) 
NORI Karna! 
NDRI Karnal 
HAU Hissar 
HAU Hissar 
HAU Hissar 
Directorate West Bengal 
Directorate of Madhya Pradesh 
Directorate of Madhya Pradesh 
KDDC Bengalore 
KDDC Bengalore 
Veterinary College Ranchi 
IVRI Iza tnagar 
IVRI fza tnagar 
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Dr SN Ma urya 
Dr GS Sahi 

GB PaQt University of Agri Pantnagar 
I ntercare 

Dr SG Zanwar 
Dr M Rehman 

Raymond's Bilaspur 
Assam 

The daily programme consisted of 
Commemorative lecture, Symposium and 
T echnical session in the morning followed 
by T echnical session, Symposium and 
Guest lecture in the afternoon. Prof 
CR Sane, participated in the Symposium 
on Artificial Insemination and described 
the advances made in "AI in Farm 
Animals". 

Prof BR Deshpande participated in the 
symposium on " fn-Vitro Fertilization 
and Embroyo Transfer" and prcsen ted 
the information about the recent advances 

which have taken place regarding "Super­
ovulation and Embryo Transfer in Farm 
Animals" in India . 

There were 36 sessions and 11 were 
involing the subject of Animal Reproduc­
tion. Dr ML Madan and Dr SP Arora 
had the previledge of chairing one session 
each. Out of 240 technical papers pre­
sented at the congress about 25 were 
from the Veterinarians. 

D R BR DESHPANDE 

Hon Secretary, ISSAR 

Notification 

All the members of the Indian Society 
for the study of Animal Reproduction 
are informed that the Election of the 
Office bearers for the next Term will be 
held during the business session of 
ISSAR a t the time of Fifth National 
Congress on Animal Reproduction to be 
held at GB Pant Agril. University at 
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Pantnagar on 28th February 1984. 
Interested members are requested to 

send in their nominations on plain papers 
to Dr SN Maurya, organising Secretary 
at Pan tnagar. 

D R BR DESHPANDE 

Hon. Secretary 

L 
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AYURVEDIC RESEARCH 

Fourth World Congress on Human Reproduction held at Bombay, 27th 
Nov. - 2nd Dec. 1983. 

Research work done on Ayurvedic 
drugs in human and animal infertility 
and lactation at various research centres 
was one of the highlights of the 4th 
World Congress on Human Reproduc­
tion which concluded in Bombay. 

Dr A Padma Rao, Prof and Director 
of Postgraduate Medical Studies, Kasturba 
Medical College, Manipal, presented 
findings of 20 clinical trials by 40 senior 
Gynaecologists including her own findings 
on the usefulness of a herbal drug 
Leptaden in lactation and pregnancy. 
According to these research studies, 
Leptaden promotes lactation, prevents 
abortion and premature labour and has 
no toxic effects. 

Veterinarians supported the role of 
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Leptaden in the Veterinary field. 
Dr CR Sane, FRVCS (Sweden), an 

eminent Veterinarian and Director of 
Research and Veterinary Adviser, Gow 
Rakshak Mandali, Bombay presented the 
results of 4 research studies on Ayurvedic 
drug Aloes Compound in buffaloes, 
cross-bred cows and pedigree mares and 
referred to IO research studies in female 
infertility. These studies show that 
Aloes Compound increases conception 
rate both in human and veterinary 
fields. 

The above research studies were spon­
sored by Alarsin, Bombay, who are 
pioneers of Ayurvedic research in medical, 
dental and veterinary fields since 194 7. 



Obituary 

Late D R SK D1wAN 

J oint Director Veterinary Services MP & Executive Committee Member ISSAR 
MP Chapter 

The members of the ISSAR will be shocked to learn the sad demise of DR SK Diwan, 
Joint Director of Veterinary Services, Bhopal Madhya Pradesh & Executive Committee 
member ISSAR, MP Chapter on 17th July 1983 at Madras. 

Dr SK Diwan was born on 12-7- 1936 atJ abalpur. He passed his BVSc from J abalpw· 
Veterinary College in June l 955. He joined as Veterinary Assistant Surgeon on 22-7-1955 
in MP State Veterinary Dept. He obtained National Diploma in Animal Gynaecology 
at IVRI in the Year 1961-62. He worked in the Dept. of Gynaecology, Ve terinary 
College, Jabalpur. In the year l 964 he was selected as AI Officer through MP Public 
Service Commission. In the year 1966-67 he went to Sweden for attending a course in 
Gynaecology at the Royal Veterinary College. In 1970 he was posted as Dy. Director 
of Veterinary Services, ICDP, Raipur (MP). In 1973-74 he attended course on 
Frozen Semen Technology at Denmark. His special training in the Field of Artificial 
Insemination proved beneficial in the Expansion of AI Activities in MP. He was further 
promoted as Joint Director of Veterinary Services, Bhopal Division in J une 1979. He 
established the ISSAR Chapter in MP. He had a deep sense of responsibility in dis­
charging his duties. Dr Diwan was a friend to one and all. His passing away right in 
harness has snatched away a young, active and experienced scientist and an adminis­
trator in the field of Animal Reproduction. He has left behind his wife, two daughters 
and a son . May his soul rest in peace. 

108 

.... 
.... 



DECLARATION 

Sta te men t a bout ownership and other particula rs about THE I ND I AN JOURNAL 
Of A:\T:\1AL REPRODGCTfO~ as required under Rules Xo 8 or the R egistratiri:i 
or ~ l·ws pa pers (Centra l) Rules 1956 . 

FORTvI ~O. I\. R uic :\o. 8 

Ediwrial Office : 
I. P l:\rr or Pulil irnt ion 

2. Pcrioclici1y of Publira1 it111 

1. Prin 1n ·, :\.1rn1· 

:\.t1 inn,tli1y 

. \ ddrf• ,~ 

. \clclrr , , 

:). Editol ·~ :\,1111,· 

:\a 1iut.:: li ty 
.\ ddn·" 

:\anw, ar cl .td.\1 ,. __ , , r,! i:.d:-.: 
" ·ho 0-.1·11 ti c 1.n-.,-p.jhl .. 1.d " . :· ­
ncrs . ~ti:'1n·-l:nld,·1 , ]., !dii.~ n,, 11· .. 1. 
] 1w,· n ' nt 1,I· di1· 1, 1, l , . ;1it .. l 

D q)t . of Gyn::ccology & Obste trics 
G ujarat \'1•1.-rinary College . Anand 

Bi-a1,n u.t! Ff.BRL\RY & AUGUST) 

Pro! Dr "B Kocl.1g.d i 

l 1.di .111 

C, :j,.r.!r Yr1ni11ary College . ,\ nand-388 001 

J ! di . l1 

( , 1i .. r.t, ,·..-. ·1i1,:11 ,· Col lc·qr· .. \ nand-388011 

01 ii, e : 

Otlir ial Org;rn of 
Tll[ l :\D P,:\ SOC: TETY FOR 

T H E STl'DY OF 
. \ :\ I\L\ L R rPRODCC:TTO:\ 

IJl p t. Ji,, .\ nimal R1.:prod un ion 
l-\om l;:1y Ynnina rv Collt-g1· Parr- I. 
Bomba\·- WOO 12 

T Prof Dr SB Kodag..iJi. Edi 1or c>l' rH E f-'DI.\., JOL.R:\:\ L O F A:\fi\ fAL 
REPROD UCT fO:\ hereby clvcl.m· 1h:t1 tit<' p.1r1 irnlar, gi H·n :1br,\·c· ai r tn11· tn 1l1 c 
lwsl n f' my kc mdnlgt' a n d li1·lit'f'. 

P1w1 DR SB KovAGAl 1 

Editor 
The Indian Journal of Animal Reproduction 

The Indian Society for the Study of Anim al Reproduction 

109 



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 avian hepatitis 
- loss of condition and dullness of coat 
- torpid sluggish liver 
- hepatotoxicity of antibiotics. anthelmintics and other drui;s 

Supportive therapy in: 

- joint-ill or navel-ill in calves and foals 
- white scours in calves 
- malignant loot and mouth disease in calves and c~nle 
- haemorrhagic septicaemia in cattle 
- dengue fever 
- distemper in young dogs 
- biliary fever in horses; red water fem in canl~; 

ti ck fever in dogs 
- theileriuis i11 cattle 
- trypanosomiasis !Sena) 
- leptospiros is 
- liver flukes 
- ascaris. hook-worm or ~tron;;1us inrestJtion 

(post-treatment) 

- accidental ingestion of insccticido,. lead paints. 
poisonous plants etc. 

- pregnancy toxaemia of ewes 
- ascites in dogs and other animals - if of hepatic origin 
- yellow disease 
- post-operative recovery 

WINNERS EVERY TIME! 

SPEMAN " 
TENTEX!, forte GERI FORTE•· 
A safe bot for sure s tud profits! 
SPEMAN ensures h10~ grade semen for insemination 

and service 

TENTEX forte revives p::ak sexuJI performonc& in 
s tud ,rn1mals 

G(Rt:"CRTE extend~ the stud service hie of stall ions, 
bulls and other :inimals; maintains zoo 
an,mals in peak health round the year 

~ TH E H IIV!.,i:\.!..AVA DRUG CO. 
[Q_j SHIVSAGAfi T. DR. A.B. ROAD. BOMBAY 4OD D11 
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§ PRODUCTS LTD. I 
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@ (Formerly Cadbury India Ltd.) <?) 
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W ith Best Compliments f rom: § 

Development Corporation of 
Konkan Ltd. 

(Govt. of Maharashtra Undertaking) 

5th Floor, Warden House, Sir P. M. Road, Bombay-400 001 

Tel: 298834, 298824, 298862 

Da iry Project at Unit No. 16, Aarey Milk Colony, Goregaon East, 

Bombay--400 065 

Tel : 691275 

Activities : 
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1) Dairy Project consisting of HF & JY Pure Bred cows from Austral ia. ~ 

I 2) 

3) 

4) 

Frozen Semen Bank and Liquid · Nitrogen Plants. 

70 Frozen Semen AI Centres in Konkan Region. 

Undertakes training of inseminators. ~ 
8 

5) Under takes training of F20.rmers in modern husb2'.ndry practices. ~ 
R esidential accomodation for participants in the project. ~ 

16) Frozen Semen of HF, J Y, Cross Bred e.nd Liquid Nitrogen available. 3:i 
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···-·················································································~··············· • • • • 
:: We are pioneer manufacturers of: :: 
•• •• 
•• FROZEN SEMEN EQUIPMENT •• .. =· • • •: • Al Gun (S.S.) with Gun Container • Plastic Sheath for AI Gun • Sheath •• 
:• Con tainer. Insemina tion Glows • Freezing Racks • Aluminium and Plastic :• • • 
•• Goblets • S.S. Canister •• •• •• 
•• • Plasi tic Air Bubbler • Air Bubbler S.S. Stand . • Air Bubbler Plastic Di~h •• • • 
•: • Straw holding Clip • Filling Comb. (Nozzle) Plastic • PVA Sealing Powder •: 
:: • S.S. Forcep 12• to 15° long • K it Box for Frozen Semen Equipment . :: 
•• •• 
•• DAIRY AND VETERINARY EQUI PMENT •• 
:: :: 
•• All type of milk testing cq uipmen t such as •• 
•• •• :: • M ilk Collection Tray • Milk Sample Bottle Stand • Milk Strainer • Alu- :: 
•• minium Milk Plunger • Sampling Dipper • Buytrometer Holding and •• 
•• Shaking Stand •• 
:.• ). • M ilk Pipette stand • M ilk Measuring Set (Aluminium) • Galvanised 
•• •• • Sample Box •• • • 
:: • Milk Fat Testing Centrifuges. •: 
•• •• 
•• • Artificial Insemination Crates • Artificial Crates Cum T rc.vis • Service •• ,. 
■• ■• V 

•• Crate for Semen Collection • T hermocolc Insulated Semen T ransport •• 
:: Boxes • Lightweigh t Thermocole Insulated Semen Shipper • First aid :: 
•• Veterinary Boxes • Artificial Vagina Box • Bull Nose Ring. Bull Excrsizer . •• •• •• 
•• • Small Animal Cages. •• 
•• •• 
:• POULTRY EQUIPMENT =• • • 
:: • Hanging T ype Feeder • Chick Feeder • Water Fountain • Laying -Box :: 
•• Brooder •• •• •• 
•• • Poultry Cages. •• 
~ ~ 
~ ~ 
~ ~ •• For Further particulars and de tails , Please write to: •• 
~ ~ 
•• •• • • • • :: PATEL TRUNK FACTORY :: 
:: GANDHI ROAD :: 
~ ~ 
•• ANAND 388 001 •• 
~ ~ 
:: Phone: 1319 :: 
~ ~ 

·····································································································--
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' ~ i VETERINARY DRUGS t 
' ' , Buy them from one Reliable Source , 
(:) ~ 
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' -·- (:) ' _,.,_ ~~~ ~ 
(:) ~ ' . ' ' ' ~ (:) PHARMA VET DlVISION ESTD. 1895 ~ ' ~ i 2/ 1 HOMJI ST. FORT BOMBAY- 400 001 & 

' ' ~ Tele: 256737, 311304 Gram: AKBARVET ~ 
~ ' ' ' ~ ' i LEADI NG WHOLESALE DEALERS OF : i 
i Veterinary, Pharmaceuticab & SuJgica l praducts ~ 
' ~ ' ~ ' ' ' DISTRIBUTORS & STOCKISTS OF : t., ' ~ 
~ ANIMAL HEALTH PRODUCTS: i 
~ PFIZER • GLAXO • HOECHST • ROOHE • M.S. & D • S.K. & F • CYA~AMID • ~ 
~ SARABHAI • WOCKHARDT • HINDUSTA1'l ANTIBIOTICS • ARIES • AR-EX ' i BIOMED • CADILA • INDIAK HERBS • FEEDWEL DOG PRODUCTS • GOKA • t 
' G. LOUCATOS • KUNJ • MEDINEX • ORIENTAL TRADING • PET PRODUCTS ' i • SERVIER • S.R. PHARMACEUTICALS • SRINI BIOLOGICALS • SCHTEF & ~ 
(:) MEYERS. Q 
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: PHARMACEUTICALS: i 
i WOCKHARDT • M \LABAR • UNIVERSAL GENERICS • ARSHAR I • i 
~ COCKROJAWAY • INGA. Q 
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' ' i SURGICALS: ~ 
i I.M.G. FEVER METER • HI CKS THERMOMETER • GLASSVAN HOT WATER i 
' BAGS • STERlWARE DISPOSABLE SYRINGES • VETERINARY THERMO.METER , 
~ • I.V. DISPOSABLE SETS • VAPE ELECTRONI C MOSQUITO DESTROYER . i 
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INSTRUMENTS 

CONTACT : 

M/s. Idento Pvt. Ltd. , 

Tel. No.: 2603:} 7 • 

81h flo01·, J-1.".rilcli> H oi.:sc. 

36, Mint Road . 

Bombay - 400 001 . 

G, ams: PU~.\RVASL" 

Brnnchcs : .:-.lcw Delhi & Barod::i 

• Tdx : 0 I l --l-!}3U 

Laboratory Instruments 

All types of M icroscopes & .Balances 

Ultrathermostats 

H omogenisers 

Centrifuges 

Peristaltic Pumps 

Dispensers & Diluters 

Hair H ygrometers & T hermohygragraphs 

Anemometers 

Rain Gauges & Level Recorders 

Bomb Calorimeter 
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IMPROVES 
BUTTER FAT 
MILK YIELD 
PALATABILITY-PROFITS 

•· · ~ :,:.P:S: >:'K~£j*~?t~. ,; ·~;w, i(::,-..,-:-.,,.❖x:, •• ,;: .·.• ❖ , .,, ,,,,, ,·. • •,•·•·• • • .. ........ ,, ••• ,v• •··••·Y•';::,;;~{:f:j 
ARIES BOON-0 -MILK fort ified with 
• 6 Non-Hormonal Galactogogues to increase Milk Yield - Volatile 

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

• Plus a FLAVOUR which makes BOON-0 -MILK deliciously Palatable 
and most welcome to your cattle. 

SCIENTISTS CONFIRM: 
• At Pantnagar University - Milk yield 

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

increased by 16% 
• 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 



ALARSIN-Ayurvedic Research.Products ·. 
• Sa fe• Simple drugs without drawbacks of H ormones. 

in Managem ent of 

• Rep!~!~!~s: 0!~!~~!!!tY 
Normalises Uterine & Ovarian functions & Environmental factors for conception, Inhibits 
Prostaglandin F2"biosynthesis by uterine tissues.This helps nidation of Zygote & prevents early 
embryonic death. Dose : Ahtr A.I. 01 Na1u11I Service 10 tobltts daay lor 15 d•v•. 

. •i@hi4:Jii••4 Non-pathogenic : Pathogenic : 

ALOES COMPOUND (VET) MYRON (VET) 
Acts as an antisept ic, antibacterial, anti­
inflammatory & Uterine tonic : In Cervici­
tis, chronic Endometritis, Parametritis, Pelvic 
inflammatory diseases and Alonic reproduc­
tive tract. 

Brings the animal into pronounced ovu­
latory heat ~ Activates & regularises Uterine 
& Ovarian functions. No drawbacks of hyper• 
stimulation of ovaries or cystic ovaries, as is 
usual with fertility promoting agents (hormo­
nes, clomiphene). 
Dote : 5 . 10 tablets bd till animal 1how1 pronounced h111/ 
oestrus. Majority of the animals ahow pronounced ovulat ory 
hl l t within on, Of two OHUUI cycles. 
Note : Treatment to be discontinued once 
animal comes in heat. 

DoH : 10 Ubl bd for 15 d1v1. 
in Severe & Resistant pathogenic cases 
w ith purulent discharge per vagina. 

BANGSHIL (Vet) + MYRON (Vet) : 

No te : 81ng1h ll (Ve t) 11 1nd •inll1mm1tory. an1lbect11i1I (Susceptiblt utopa1hog1n1 : E. Coli, P1tudomon11. Prot1u, . Kleb• 
aiell1, Sutptococci .. St1phyloeoccl), 11tringen1, diuretic, htalino and cooling . It R1i1M general body ,ui1t1nca and indvcea 
musculer and ntrvlnt 11lu111on, Rt1torn normal physiol09lc11 actio n• of G.U. Syrtom. 

for disturbed spermatogenesis & semen defects. @, 
hasty coverers. sluggish sex behaviour : reduces react ion time. 

SEMEN : Improves motility, density, quality and quantity of semen. ~ ,,_; 
Activates Neuroglandular system and stimulates Metabolism. 

Do•• : 10 1ab1. bd lor \5 day, and 1h1n 10 11bs I d1y for one or two month1. 

•@t¥iiiM+ii9iiil!tfN-tiiji3•1if-Jit•1t1IU•1'1¢i•l\tM 
-Paper at: Annual Convention of Indian Society for Vet. Surgeons at Madras, 17- 18 Dec. 1979. 

Use of ALOES COMPOUND (Vet) in Infertile Brood Meres. 
by Dr. M. L Kudale, MVSc .. Reader, Dept . of Surg., Veterinary College, Bombay.; 

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

4-lfo4idi1¥iG,i•Mt-
in Management of Repeaters & Infertility 

1) A po11lb lt Mechanltm of lEPTAOEN act ion by 
Inh ib it ing Pro1t19l1ncln F2. eynthH II ( Dr. SC S•••m• . 
,-h ,O .• D,pt. ol PhMrm• c.ology, TtFnlty Coll*,., Dublin , l1#/..ndJ 

2) Clinlcel elloct o f FOATEOE (Vet) on Fertlllty o f 
Murrah Built : ( Dr. l'.V. N• I• . MVSe .. Or. V.B. Hukotl, MVS< .. 
Plt.d .. Dr: S.S. M1h1nd1/1, MVSc .. 1/tVAC. (O#rim, 11'} V1t11I• 
n, r, Coll,,,.. BombtyJ, 

S) ALOES' COMPOUN D H 1n Ovarian ac t ivator In 

Anot atrua Buffalo•• : (Or. A.O. D11hp11tde. BSc (V«rJ. 
I C.D. I'. Alrmcd1b1d/ 

4) Effact of MYRON on Metrltit In Cow• & Bull•· 
loea : (Dr Gu,mut s ;nglt, SVSc . Ii AH. D,. Sushi/ R• t11tt, 
/IVS . AD\IS . , Am,i11,,. Pun11b.) 

5) Clln lcal trio! w ith AlOES CO MPOUN D & MYRON 
In casta o f Bo vine Infert ili ty : (D1 B N Di111g, . M VSc . 
Amm, t R1p1odutl1'1r'J. Xolh1pu1. M1h11•1ht11 ) 

SUPPLY Therapeutic Index : u relertnce tor pr u orip• 

'°' Prescriptions : avollebl• at 111 chomlst1, t lon1. 

Purchases : Bulk PACKS of 1000 tlbleu for Govt . Research Index : Oot1ll1 about ,uurch ........ 
Soml•Oovt. lnttltutlont. Ho1pit1lo. h r m1. Suppli ed publlshod on Al1raln p roducts in Mtd1c1t, Dental • 
from factory only. Veterinar y fie ld,. 

Special VET-SETS : for Vet. ColltOOI & ln1tltutlo n1, for passing o ut 1tudent1. Anllobl• on request . 

,OI · t ALARSIN M arketing Pvt Ltd . 
F c,ecwe 1/JrlU {/ __....---.. 12 K Dubhash Marg For!, BOMBAY -400 023 



Preserving 
the prime of life 

During the past 25 years. cont rolled 
p ropagation of livestock by means of 
artificial inseminat ion (Al ) has 
progressed from being a subject o f 
purely academic interest to an extremely 
reliable. highly effective method of 
large-scale breeding of healthy catt le. 

In this advance, cryogenic storage 
of spermatozoa has helped considerably. 
This technique exploits t he sub-zero 
freezing 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 

ij 

been frozen for ten years or more. And 
considering the fact that as many as 
10,000 calves per bull can be produced 
annually. arti ficial insemination has 
become one of the most important 
methods of meeting increasing world 
demands for l ivestock products. 

Philips liquid nitrogen plants are in 
use in art ificial insemination stat ions the 
w orld over; in highly industrialised 
countries as well as in remote regions. 

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

.. PHILIPS 



whenirifection 
strikes 
every IBITlcounts 

• ® 1n I VETERINARY 1 

Provides 17. J 4 % I more striking power than available· 

brands of Veterinary Oxytetracycline Hydrochloride 

HIGH POTENCY FOR PREDICTABLE RESULTS 
While other brands of oxytetracycline hydrochloride 50 mg./ml. 
provide only 46.33 mg. oxytetracycline activity : OXYSTECLIN 
VETERINARY ensures full 100% antimicrobial action 
for every ml. administered. 

ADVANTAGES: 

• Newest Oxytetracycline Base 
speeds up recovery 

• Specially formulated for 
INTRAVENOUS administ ration for 
ensuring speedy recovery in acut ely 
ill animals. A lso can be administered 
intramuscularly or subcutaneously. 

• Achieves high therapeutic blood 
levels 

• Fast act ing Broad Spectrum 
Antibiotic 

• VERSATI LE 

• Dosage flexible and easily adjusted 

SCVA02 11 

SUPPLY : 
Vials of 10 ml. 30 ml. and 50 ml 
Each ml containing 50 mg 
Oxytetracycl ine aclivity. 

M«fianes )"O(I CM1 trust 

SA~ABHAI CHEMICALS 
BARODA 390 007 
* Ttademark of Sarabha, Chem,cals 
@tt P,cu no ff'I• ll• g•sl1r1d T 11dt m 11k ol ( . R. S-q wlbC> It Sott~ 
l.nc , ot w l'UCf'I $ 11, b~1I C1'• m iuh 4111 It'll l.1ce n.u O V n r1,. 

-.. 



Testoviron Depot 

effective androgen therapy for male infertility 
and the male climacteric 

Already at 40 years of age, relative 
androgen deficiency can be a problem 

• Outstanding efficacy­
proven in daily practice 
all over the world 

* Reliable and powerful 
depot effect 

Composition: 
Testoviron Depot 100 mg: 
1 ml of o ily solution con tains 
25 mg testosterone propionate and 
110 mg testosterone enanthate. 
(equiv. together to 100 mg 
testosterone approx.) 
Testoviron Depot 250 mg : 
1 ml of o ily solution contains 
250 mg testosterone enanthate. • Stimulates 

spermatogenesis 
(equiv. to 180 mg testosterone approx.) 
Pr ... ntat ion: Ampoules of 1 ml. 

• Increases vigour, zest-, 
libido and potency 

• Is excellently tolerated 

For fwrther lnform■tlon pl1111 con,ult 
our scl■nllflc li1■ra1ur• 

German Remedies Limited 
P. O. Box 6570 Sombay 400 018. 

3BF- 83• 
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THE DRUGS YOU NEED AA>&L 

FOR 
PERFORMANCE YOU WANT 

+ 
+ S. So. ME D ICINES 

L GALOG 

. 
+: 
,f< 

-!-< +: 3. 
+: 
.;.,: 
+: 
i< 

(~on-hormonal herbal Galacta­
gogue) 

HThfALA YAN BA T ISA 
(Stomachic & Tonic-cum-feed 
supplement) 
V~IS No. P02029 

HIM AX 
(Antiseptic Ointment) 
VMS Xo. P021 l 7 gcr-0 « 4. LIV O L :)to ! ( L i v e r - T o n i c ~~* 

+: 5. P R A J A N A ~v 
+: 
+< (Oestrogenic) 
~ VMS No. P02115 
i< 
~ -f< 6. REPLANTA 
+: 
+: 

(Uterine Stimulant) 
+( 

-+< 

I N DI CA TIO NS 

I rregular Lactation, Reduction in Milk 
Yield, conditioned Hypogalactia and 
Failure of Lactation. I 
Indigestion, Anorexia, Dyspepsia Impa­
ction, Constipation, Off-feed, debility, 
metabolic disorders, convalescence etc. 

Mange, Ring worm, Eczema, wounds, I 
Burns, Foot Lesions in Foot and Mouth. 

Torpidity of Liver, Enlargement ofLiver, 
Hepatitis, J aundice, Debility, Anorexia. 

Anoestrus due to non-specific reasons, 
delayed maturity, retained placenta. 

---Retention of placenta, less or complete 
absence of Lochial discharge, U terin t. 
Inertia etc. 

+: 
+: And many other specialities, write for literature to:-

~ MANUFACTURERS :-

The Indian Herbs Research & Supply Co., 
P. 0. Box No. 5, 
Sharda Nagar, 
SAHARANPUR-247 001 (U.P.) 
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