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EDITORIAL 
A Joint Technical Seminar on "Recent Advances and incoming technologies in 

Livestock Development" organised by Institute National De La Recherche 
Agronomique (INRA), France and Bha·r.atiya Agro-Industries Foundation (BAIF), 
India as a part of French Festival in lndia-J98gwas held at BAIF, Pune from I Ith to' 

!-3t:b February 1989. A distinguished gathering of Scientists from fNRA, BAIF and' 
severat India~ organisations, Universities and important Departments of Govt. of 
India and !CAR participated in the Seminar. The technical recommendations made by 
the Scientific Experts at this Seminar pertaining to Animal Reprod&t$ion are given 
hereunder for the benefit of our esteemed members/readers:-

1. Frozen Semen Technology 
£. Artificial Insemination through the intervention of f rozen Semen 

Technology is the most powerful and practical means of transferring and 
disseminating high q_uality genes for massive campaigns for livestock breeding in 
India. 

2. It was essential to enforce strict sanitary controls at the semen collection 
and A. I. centres, by routine diagnostic tes-ting of herds. 

3. Quality contro,1:of frozen semen involving tests for absence of pathogenic 
micro-organisms and viruses such as, Brucella, IBR virus etc. should be made 
compulsory. 

4.Techniques of Early Pregnancy Diagnosis and Oestrus Synchronisati0n 
should be applied in India for achieving rapid, planned and efficient 
implementation of cattle breeding programmes. 

2. Embryo Transfer Technology 
I. Embryo Transfer and Multiple Ovulation and Embryo Transfer (MO En 

tdchnologies being important tools for improvement of exotic herds and rapid 
multiplication of high yielding dafry cattle, research wodt om,d'lese technologies 
should be initiated. 

2. Sanitary measures for the donor animals and quality control of froze n 
semen and embryos must be strictly enforced so as to prevent passage of 
infectious agents through the embryos. 

Padmashri Dr. Manibhai Desai Pr~sident and Dr. D.S. Gorhe, Vice 
Executive President, BAIF deser.ve special congratulations for organising such 
an important l ndo-French Seminar. We are thankful to them fo r inviting 
Dr. A.S. Kaikini, Editor IJAR to participate in this useful Semina r. 

We invite the kind attention of our readers for the forthcoming National 
Symposium on "Applied Reproduction in Farm Animals and the 8th National 
Convention of ISSAR to be held at Anand (Gujarat) between November 1989 to 
February 1990. Details are printed elsewhere in this issue which may please be 

perused. · 

- EDITORIAL BOARD 
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NATIONAL SYMPOSIUM ON " APPLIED REPRODUCTIONIN FARM ANIMALS" AND 
THE Vlllth NATIONAL CONVENTION OF INDIAN SOCIETY FOR THE STUDY OF 
ANIMAL REPRODUCTION . (ISSAR). 

The Gujarat'chapter of the Indian Society for the Study of Animal Reproduction(ISSAR), in 
association with the Gujarat Agricultural University will be holding a National Symposium Off 

"Applied Reproduction in Fann Animals" and the National Convention of ISSAR at ANANr> 
(Gujarat) bet~een November. '89 to February, '90. 

Tentative Dates: 10-11-12 November, 1989 

Scientists/ Researchers interested to participate should send their Registration fees by Bank 
Demand Draft. drawn in favour of "Treasurer ISSAR (Gujarat Chapter) Anand" to the 
Organisi ng Secretary, before 30th September '89. 

Delegate Fee Rs. 250/ ­
Accompanying adult Rs. l 50/ -
Accompanying child Rs. 50/ -

For fu rther details, please contact:-

Dr. V.M. Mehta 
Organising Secretary. 
National Symposium on "Applied Reproduction in Farm Animals" 
Reproductive Biology Research Unit, -Gujarat Agricultural Universily, ANAND, 388 110. 
Phone: 21666 Ext. 258 
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In Memorium 

We are deeply grieved to inform about the sad 
demise of Dr. M.R. Marathe, GBVC, FRVCS 
(Sweden), Fellow ISSAR a well known Veterinary 
Scientist of BAIF at Pune on 18th February 1989. 

Dr. M .R. Marathe 

Dr. Marathe was Chief Veterinary Officer of 
Aarey Milk Colony, Goregaon, Bombay, right 
from its inception and possessed rich experience in 
au aspects of Buffalo Production and Management. 
The late Professor Nils Lagerlof, FAO Expert in 
Animal Reproduction during his visit to Aarey 
Milk Colony way back in 1953 was deeply 
impressed by Dr. Marathe whom he termed as 
"Buffalo Man of India". 

Dr. Marathe later joined BAIF, Uruli-Kanchan and contributed to its growth 
and prosperity based on livestock economy. His passing away is indeed an 
irrepairable loss. 

We extend our heartfelt condolences to the bereaved family members 
including BAIF family. 

ERRATA 

The followi ng errors in IJAR Vol. 9, No. 2, December 1988 may please be 
corrected. lnco~venience caused is regretted. 

Sr. No. Item Error Correction 

I. Contents Sr. No. 20 M.P. Singh M.P. Sinha 

2. Article 19 Page No. 131 S. K. Singh B.K. Singh 

3. Article 20 Page No. 134 M.P. Singh M.P. Sinha 



C.R. SANE ORATION FUND 
AN APPEAL 

T he lndian Society for the Study of Animal Reproduction (ISSAR) has 
instituted the "C.R . SAN E ORATION" in honour of Dr. C.R. Sane, Founder 
President of ISSAR, for h is yeoman service towards Animal Reproduction. He 
is responsible for guiding ISSAR since its inceptiQn in 1972 and bas shaped the 
organisation into a valuable institution. 

The first C.R . Sane Oration Lecture was delivered by the renowned Sweda• 
Scientist, Dr. I. Settergren in December, 1986. The Second Oration was 
delivered by Prof. B.R. Deshpande in August, 1988 at the 7th Annualconveotion 
of lSSAR held at Trichur. To sustain t his activity on a durable basis, ISSAR 
a ppeals for your generous contribution towards tbe .. C.R . SANE ORATION 
FUND". 

Your contribution may kindly be sent to tbe Treasurer, ISSAR, Dr. S.R. 
Pattabiraman, Professor of Clinics, Madras Veterinary College, Vepery, Madras 
- 600 007. 

A. RAMAMOHANA RAO 
PRESIDENT - ISSAR 
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Age At Maturity In Sahiwal Cross-bred Heifers With Three Levels 
Of Exotic Inheritance• 

A. W. DESHMUKH t and A.S. KAIKINI 2 

Department of Gynaecology and Obstetrics, Nagpur Veterinary College, Seminary Hills, Nagpur-440 006 

ABSTRACT 
Studies on age al maturity were carried 

out on 133 Sahiwal crossbred heifers with 
three levels of J ersey exotic inheritance. The 
results indicated that J X S half-breds had 
better reproductive performance, regarding 
age at maturity, as compared to J X S with 
62.5 per cent and 75 per cent level of exotic 
inheritance. The effect of period and farm on 
age at maturity had highly significant effect on 
age at maturity. 

• • • 
The economic. loss due to delayed 

maturity may be minimized if its causes arc 
investigated. The present attempt deals with 
study of age at maturity in JerseY. X Sahiwal 
cross-bred heifers with three varying levels of 
exotic inheritance. 

Materials and Methods 
The data on Sahiwal cross-bred heifers 

with three levels of J ersey exotic inheritance 
50 per cent, 62.5 per cent and 75 per cent. 

maintained at Cattle Breeding Farms of 
Veterinary College and Agriculture College. 
Nagpur were studied. The data of last 15 years 

( 1971 to 1986) was grouped in three periods 
each consisting of 5 years each,P1 ( 1971-1976); 
P2 (1977-1981) and PJ (1982-1986). A total of 
133 cross-bred females studied were divided in 
three groups as per their exotic inheritance, 
thus: (I) 50 per cent - 81 animals (2) 62.5 per 

cent - 25 animals and (3) 75 per cent - 27 
animals. 

The data was scrutinized to study the 
effect of level of exotic inheritance, the period 
and the farm in Sahiwal cross-breds on their 
age at maturity by applying least square 
analysis of variance design. 

Results and Discunlon 
The over-all average age at maturity for J 

XS cross-breds with 50 percent, 62.5 percent 
and 75 per cent level of exotic inheritance was 
found to be 825.93±33.70, 905.60±57.60 and 
875.62±62.19 days respectively. 

The average age at maturity for all the 
three periods, irrespective of inheritance was 
found to be 588.20±45. 77; 761.27±41.83 a nd 
984.10±33.06 days in J x S cross-bred heifers. 
The average period for age at maturity in the 
Agriculture College Dairy Farm and 
Veterinary College Farm was found to be 
950.74±45.14 and 796.48 ±3 1 .06 days 
respectively. 

The least square analysis of variance to 
test the differences among means for these 
three levels of Jersey inheritance revealed 
highly significant difference (P<0.01 ). The 
results indicated highest average age at 
maturity for 62.5 per cent exotic inheritance 
level (905.60±57.30 days) followed by 75 per 
cent exotic .inheritance level (875.62±62.19 

•Part of the Ph.D. Thesis submiued to the Punjabrao Agricultural University (PK V), Akola444104. 

Assistant Professor of Gynaecology. 

1fancritus Scientist ( ICAR) Naapur Veterinary Collc,e, Naapur - 440 006 



days) with the lowest average age at maturity 
in half-breds (825.93±33.70 days). 

The present findings indicated superiority 
of half breds over the two other levels of exotic 
inheritance. Ka le (1978) observed the same 
trend in respect of Sahiwal X HF cross-bred 
heifers with three levels of exotic inheritance. 
However these differ from Gangwar et al 
(1973) who recorded increase in values from 
62.5 per cent to 75 per cent exotic inheritance 
levels, and McDowell et al (1976) and Goel 
and Singh ( 1986) who recorded decrease in 
values from 50 per cent to 75 per cent ex·otic 
inheritance for age of maturity. Manickam et 

al ( 1978) found 755±37 .3 days age at maturity 
in Jersey X Sindhi half-breds. This is in partial 
agreement with the present findings in half­

breds (825.93±33.70 days). 

There was significant difference for 
average age at maturity between the three 

' periods studied. Highest average age (984.39 
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days) at maturity was recorded for P3 period 
as compared to lowest (588.20 days) in P , 
period. The lowest age at maturity of cross­
bred heifers in first (P1) period could be 
attributed to ideal managemental conditions 
adapted when the cross-breeding programme 
of Sahiwal X Jersey was implemented during 

this initial period. The delayed age at 
maturity in subsequent periods might t,e due 
to deviations in managemental practices. 
Similar findings of variation due to period 
effect were a lso reported by Rajan ( 1977). 

T here was significant difference for 
average age at maturity between the two farms 
studied for J X S cross-bred heifers. The 
interaction between levels of inheritance and 
periods, levels of inheritance and farms, farms 
a nd periods studied was non-significant. This 
is indicative of the fact that the J X S cross­
breds with three levels of inheritance did not 
interact with the periods, as well as farms. 

LEGEND : 

OVER-All 

m HALF - BRED J lC s 

~ 62-5 PER-CENT = J)(5 

[J 75-0 PER-CENT 
JXS 

H1 - AGRI L, COLL. FARM . 

H2 • VETERI . COLL. FARM 

FIGURE I : AGE AT MA TURITY IN JERSEY )( SAHIWAl CROSS-BR€ D Ht IFERS. 
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Effect Of Beta-Carotene On Certain Aspects Of Reproduction In 
Dairy Heifers 

1. Pattern Of Oestrus 
S.N. BARUAH, B.N. 'BORGOHAIN, B.C. D EKA and C.K. R AJKONWAR1 

Department of GynaC()ofogy, Ohstetrics and Art.ificial Insemination, College of Veterinary Science, Assam Agricultural 
University, Khanapara, Guwahati-781 022 

ABSTRACT 
Twenty crossbred heifers in the age group 

of 2-3.5 years and body weight varying from 
130-190 kg were used in the study. All the 
heifers were kept on a P-caro tene free basic 
ration consisting of concentrate @ 3 kg per 
heifer per day and paddy straw ad libitum. 
Each heifer in the control group received a 
daily supplement of 60,000 I. U. vitamin A in 
their feed , while in the experimental group 
each heifer was given 20,000 1.U. vitamin A 
plus 100 mgP-carotenedaily. The incidence of 
pronounced oestrus was 23:33% and 78.57% 
a nd that of weak oestrus was 76.67% and 
2 1.43% in the control and experimental 
groups respectively. The mean duration of 
oestrus in the control group (22.15± I. 11 

hours) was significantly (P<0.0 I) higher than 
in the experimental group(! 7'.90±0.48 hours) 

• • • 
Green fodder does not contain vitamin A, 

but only its precursor P-carotene, which is 
converted to vitamin A in the animal system. 
In India, there is acute scarcity of green fodder 
except during monsoon. The r.1ainstay of 
cattle feed in India is dry fodder like paddy 
straw, wheat straw and oat straw. Cattle fed 
on low carotene ration are reported to have 
lower level of carotene in blood plasma (Sen 
and Rai Sarkar, 1942) and impairment of 
reproductive functions ( Meyer et al, 1975 and 
Lott hammer et al, 1978). The present study 
was aimed to know the effect of fi-carotene on 
the pattern of oestrus in dairy heifers. 

1Associale Dean,Lalchimpur College of Veterinary Science, Assam Agricultural University, Azad, North Lakhimpur-

787001 
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MateriaJs and Methods 
rwenty crossbred heifers of Instructional 

Livestock Farm, College of Veterinary 
Science, AAU. Khanapara, Assam in the age 
group of 2-3.5 years and body weight varying 
from 130-190 kg were used for the study. The 

animals were grouped into control and 
experimental groups, comprising ten heife rs. 
each. 

All the heifers were kept on a P-carotene 
free basic· ration which consisted of 
concentrates and paddy straw. The 
concentrate was fed to heifers@ 3 kg heifer 
per day and the paddy straw was given ad 
libitum. Each heifer in the control group was 
given a daily supplement of 60,000 I. U. 
vitamin A (Vitablend, Glaxo) but in the 
experimental group each heifer was given 
20.000 I. U. vitamin A plus 100 mg P-carotene 
daily. Dry Beta-carotene (Roche) 10% water 
soluble. (F-Hoffmann La Roche & Co. Ltd ., 
Basie. Switzerland).As the conversion rate of 
P-carotene to vitamin A is I :400 ( Hemken and 
Bremel, 1982). the total equivalent vitamin A 
supplement in the heifers of both the groups 
was the same. Other managerial conditions 
were unifo rm. 

A total of 30 and 28 oestruses were studied 
in the control and experimental groups 
respectively. The heifers were observed at an 
interval of 6 hours for detection of oestrus. 
The intensity of oestrus was recorded as 
pronounced o r weak on the basis of external 
and behavioural symptoms and gynaeco­

clinical status of genital organs. The duration 
of oestrus was recorded as the period from the 
time the oestrus symptoms were first observed 
till these subsided. 

Results and D iscussion 
The incidence of weak oestrus was 

observed to be higher in the control group 

(76.67%) while that of pronounced oestrus 
was higher (78.57%) in the experimental 

group (Table )). This observation is in 
agreement with that of earlier workers 
(Ahlswede et al, 1976; Lotthammer, 1979: 
Heinz and Herzog, 1982; Bonsembiante et al, 
1983 and Tekpatey, 1985). The exhibition of 
weak oestrus as a result of fl-carotene 

dificiency observed in the present study might 
be due to the depressed production of steroid 
hormone in the affected animals (Jackson et 
al, 1981). 

Table 1: Intelllity and dundon of oemua In btlf.,., 

Intensity of o~strus Duration of oestrus (hours) 

Groups No. of Pronounced Weak Range Mean Value 
animals (%) (%) ± SE of't' 

Control 10 23.33(7) 76.67(23) 10.50-40.0 22.15 ±I.I I 
3.44• • 

Experimental IO 78.57(22) 21.43(6) 14.0-23.0 17.90±0.48 

Figures in Parentheses indicate number of oestruses 

The duration of oestrus was significantly 
lo nger ( P< 0.01) in the control group (Table 
I). This finding corroborates with that of 

Friesecke ( 1978) and Lotthammer ( 1979). On 
the contrary, Folman et al ( 1979) and Oucker 
et al(l984) did not find ~ignificant difference 

4 



in the duration of oestrus in p-carotene 
supplemented and unsupplemented cows. The 
duration of oestrus in the experimental heifers 
was observed to be closer to the normal 
duration of oestrus in cattle as observed by 
earljer workers (Trimberger, 1948; Mathai 
and Raja, 1978). But the range of oestrus in 
the control heifers was observed to be wider 
than normal range. The longer duration of 
oestrus observed in the control heifers might 
be due to a disturbance in the production of 

FSH and LH, resulting in slower final growth 
of the follicle . 

In the present study. the /3-carotene 
deficiency was observed to impair the pattern 
of oestrus in dairy heifers. The present 
findings. based on a smaller number of 
animals. indicate the possibility of mitigating 
the impairment of reproduction in cattle by 
supplementing /3-carotene in concentrates 
and feeding paddy straw during the period of 
green fodder scarcity. 

REEFERENCES 

Ahlswcde, L.; Louhammer, K.H . and Meyer, M. (1976). Investigations on a specific vitamin A unrelated effect of beta­

carotene on ovarian function of calllc. Zuchthygiene 11(2): 77. 
Bonsembiante, M.; Andrighctto, I. and Bittente, G. (1983). Beta-Carotene and fertility in cattle. Future experimental 

results. Zootccnicae Nutrizione Animalc 9(3): 199-21 2. 
Ducker, M.J. ; Yarrow, N.H.; Bloomfield, G.A.and Edwards-Wcbb,J.D.(1984). The effect of beta-carotene on the fertility 

of dairy heifers receiving maize silage. Anim. Prod. 39: 9-16. 
Folman, Y .; Ascarelli, I.; Nerz, Z.; Rosenberg, M .; Davidson, M. and Halevi, A. ( 1979). Fertility of dairy heifers given a 

commercial diet free of beta-carotene. Br. J . Nulr. 41(2): 353-359. 
Friesecke, H. (1978). Bc:ta-<:arotene and bovine fertility. F. _Hoffmann- La Roche & Co. AG, Basie, Switzerland 

publication. 
Heinz, E. and Herzog, A. (1982). Initial field trial of feeding synthetic beta-carotene as part of a fertility supervisory 

programme for- dairy herds. Berliner and Muncheoer. Tierarztliche wochenschrift ~11): 214-217. (Anim. Breed. 

Abstr. 50(11): No. 5149). 
Hemken, R. W. and Bremel, D.H. ( 1982). Possible role of beta-<:arotene in improving fertility in dairy cattle. J . Dairy Sci. 

'5(7): 1069-1073. 

Jackson, P:S.; Furr, B.J .A. and Johnson, C.T. (1981). Endocrine and ovarian changes in dairy cattle fed a low beta­
carotene diet during an oestrus syychronization regime. Res. in Vet. Sci. 31(3): 377-383 (Nutr. Abstr. Rev. 52(4): No. 

1679). 

Lotthammer, K.H. (1979). Importance of beta-carotene for the fertility of dairy catlle. Feed stuffs. 51(43): ll>-50. 
Lotthammer, K.H.; Schams, D. and Scholz, H. ( 1978). Investigations on a specific vitamin A independent effect of beta­

carotene on reproductive performance of lactatina cows. Zuchthygiene 13(2): 76-77. 
Mathai. E. and Raja. C.K.S. V. (1978). Pattern of oestrous cycle in Jersey-Sindhi heifers. Kera la J. Vet. Sci. 9( I): 159-165. 

Meyer, H.; Ahlswede, L. and Lotthammer, K.H. ( 1975). Investigations on the specific effect of beta-carotene, unrelateo 10 

vitamin A on fertility of cattle. Part I. Methods, body development and ovarian function. Deutsche Tierarztliche 

Wochenschrift 82(11): 444-449. (Anim. Breed. Abstr. 44(7): No. 3161). 

Sen, IC..C. and Rai Sarkar, B.C.(1942). lndianJ. Vet.Sci. I 1: 187. (Cited by Kamdar, L.D.andShuk!a, P.C. (1974). Studies 
on the effect of green vs dry fodder feeding on blood plasma beta carotene and vitamin A levels in Kankrej bullocks. 

Indian Vet. J. 51(2): 124-128). 
Tekpetey, F.R. (1985). Effect of beta-carotene on the reproduct.ive performance of Holuein heifers and cows. Dissertation 

Abstracts International, B (Sciences and Engineering) "(6): 1757. (Anim. Breed. Abstr. ~8): No. 51511). 

Trimbcrger, G.W. (1948). ·Brceding efficiency in dairy cattle from artificial insemination at various intervals before and 
after ovulation. Nebraska Agr. Expt. Sta. Res. Bull. 153. In: Physiology of Reproduction and Artificial Insemination 

of Cattle. 2nd ed. W.H. Freeman and Company, San Francisco. 

5 



1J AR I 0: l :6-9: l 989 

Serum FSH And Oestradiol - 17 /3 Concentrations In 
Postpartum Anoestrous Crossbred Cattle• 

O. M. M0NDH E1, V.L. D EOP URKAR , V..B. H UKERI, A.M . MANTRI, V.R. H INGANE and 
A.S. KAIKINI 2 

Department of Animal Reproduction, Bombay Veterinary College. Parel, Bombay-400 012 

ABSTRACT 
FSH and Oestradiol - 17/3 concentrations 

m three Gir X HF anoestrous cows were 
estimated by Radioimmunoassay (R IA), 
intermittently over a period of 24 days. 
Estimated FS H concentrations were quite 
basal and differed widely between different 
d ays. although statistically they did not differ 
significantly. An overall average FSH level 
was found to be 22.68±3.34 ng/ ml of serum. 
The recorded Oestrad;ol - 17 /3 levels were also 
qu iie basal, the differences between them on 
different days being non-significant.An 
overall Oestradiol - 17 /3 level was found to be 
I. 72± 0. 17 pg/ ml of serum. 

• • • 
Tnere is little doubt that the inhibitory 

effects of the factors such as nutritional status, 
season, suckling and lactation on the 
reproductive system a re mediated by 
endocrine system and probably via a 
commo n f inal mechanis m ( Peters and 
Lamming, 1984). Hence in the present study, 
it was decided to investigate t he endocrine 
picture of anoestrous cows as regards FSH 

and Oestradiol - I 7 /3. Barnes et al ( I 980) 
observed the average plasma concentration of 
FS H and Oest rad iol - 17 /3 as 19.0 ng/ ml and 
4 .3 pg/ ml. respectively. in five anoestrous 

dairy cows. In India, Kodagali (1981) and 
Pargaonkar et al (1983) reported average 
FSH concentrations in anoestrous cows as 
30.6 1±4.33 and 32 ng/ ml of serum, 
respectively. 

Materials and Methods 
The p resent study was conducted on three 

postpartum anoestrous Gir X HF cows. 
belonging to Bombay Cow-Rakshak 
Mandali's Cattle Breeding Farm, Kandivili, 
Bombay, during May 1987. The three cows 
viz., Shila ii, Harni and Kiran were in their 11, 
II & I lactations and anoestrous for 248, 461 
and 136 days after their calvings, respectively. 

They were apparently healthy and were 
clinically free from any reproductive 
pathology. 

Collection of blood samples and separation of 
serum: Blood samples were collected 
consecutively for four days. Thereafter, blood 
samples were taken on days, 7, 14, 18, 19, 20, 
21 , 22, 23 and 24 from the day of first sample. 
Each sample was collected in duplicate. Blood 
samples after collection were kept for 24 hours 
in refrigerator for the separation of serum. 
Serum was then collected i~ sterile vials, to 
which a drop of Merthiolate solution ( I: 1000 
w/ v) was added per ml of the serum. After 

•rorms a part of the M. V.Sc. thesis of the senior author submitted to Konkan Krishi Vidyapeclh, Dapoli 
1 Present Address: Department of Biotechnology, CGO Complex, Lodi Road, New Delhi-110 003 
2 Emeritus Scientist (ICAR), PKV. Nagpur Veterinary College, Nagpur - 440 006 
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sealing, these vials were stored in deep freeze 
at -20°C till the estimations of FSH and 
Oestradiol - 17 /3 concentrations were carried 
out by RIA technique. 

RIA of FSHfrom serum samples: To measure 
the circulating levels of FSH, RIA was 

conducted by double antibody technique of 
Midgley (1966), using highly puri(ied ovine 
FSH (N IAMMD - oFSH - l - I) for 
radioiodination and antiovine FS H serum 
(N IAM MD - anti- o FSH - I) for binding 
studies, both of which were donated by 
National Institute of Arthritis, Metaboli~m 
and Digestive Diseases, U.S.A. 

Radioiodination of oFSH was carried out 
as per the methods of Greenwood et al ( 1963) 
as modified by Midgley ( 1966). The assay was 
developed with a sensitivity of 0.3 1 ng of 
bovine FSH (USDA - bFSH - B - I) per tube 
and was capable of quantifying FS H in 100 µI 
of serum. Anti-ovine-FSH-serum was used at 
a final dilution of I :50,000, after determining 
its titre through binding studies. A standa rd 
dose - response curve was prepa red by 

plotting the corresponding percent bound 
( 8/ Bo) against the standard doses on Logit -
log paper. The concentrations of FS H in 
serum samples were then determined from the 
standard curve. All the collected samples were 
subjected to FSH estimation. 

RIA of Oestradiol- I 7{3from serum samples: 
The serum samples collected on days 0. 7, 14. 
18 and 24 from the day of first sample were 
subjected to quantitative determination of 
Oestradiol - 17 /3 using Biodata ( Italy) 
Estradiol-125 I Ter kit. The kit has been 
designed for the direct measurement of 
Oestradiol - 17 {3, without any pre-treatment 
of the sample. A standard curve from 10 pg to 
500 pg/ ml was plotted. on which the 
Oestradiol - 17 /3 concentration present in the 
sample was directly read. The test required 
only 50 µI of the serum. All the samples were 
assayed in a single assay to avoid inter-assay 
variatio n. 

T he data was analysed as per the methods 
descri bed by Snedecor a nd Cochran (1967). 

Table 1 : Mean Serum FSH and Oestradiol Concentration on different days 

Days 0 2 3 7 14 18 19 20 21 22 23 24 
FSH 34.00 20.00 19.26 23.00 14.26 42.33 13.00 20.33 20.76 46.66 12.00 16.26 13.00 
cone. ± ± ± ± ± ± ± ± ± ± ± ± ± 
(ng/ml) 10.01 8.32 14.46 9.29 6.29 5.78 6.11 3.38 18.61 8.96 0.00 12.89 8.t8 

Oes-17 /3 2.06 1.20 1.43 2.03 1.90 
cone. ± ± ± ± ± 
(pg/ ml) 0.52 0.40 0.32 0.62 0.15 

Average FSH Cone.:;: .22.681±,3. 13. Average Oestradiol 17/3 Cone.= 1.72 ± 0.17 

7 

..;"' 



Table 2: Analysis of Variance of mean FSH and Oestradiol-17' 13 

levels in Post-partum anoestrous cows 

Source of FSH 

Variation D.F. M.S. 

Between days 12 382.81 

Error 26 287.88 

Total 38 

NS - Non-significant 

Results and Discussion 
The serum FSH concentrations recorded 

111 the present study were quite basal and 
differed widely between days, although, 
statistically these differences were non­
sign ificant. An overall a verage FSH 
concentration was found to be 22.68±3. 13 
(Table I). 

The pattern of FS H concentrations in 
post-partum anoestrous cows, recorded in the 
present study agrees well with the findings of 
Schams er al ( 1978), who found widely 
differing peak values and irregular spikings of 
FS H levels in post-part um anoestrous cows. 

Base values t hroughout the anoestrous 
period of cows observed in the present 
investigation correspond with those recorded 
by Schams er al( 1978) and Barnes er al(l 980). 
The pattern of FS H concentrations as well as 

observed levels in anoestrous cows in the 
present study are also in agreement with those 
recorded. by Kodagali ( 1981) and Pargaonkar 
er al ( 1983), who reported average FSH 
co ncentrations in anoestrous cows as 
30.61 ± 4.33 a nd 32 ng/ ml of serum, 
respectively. FSH levels were found to 
fluctuate around 40 ng/ ml in a noestrous cows 
by Bolt and Rollins (1983). 

The mean Oestradiol - 17 f3 levels in post­
partum anoestrous cows on different days, 

Oestradiol 17 /3 
'F Value D.F. M.S. 'F' Value 

1.329 NS 4 0.45 0.793 NS 

8 

10 0 .57 
14 

recorded in the present investigation were 
quite basal, the differences between them being 
non-significant. An overall Oestradiol - 17 f3 

level was I. 72±0. 19 pg/ ml of serum. 

The Oest radio I - 17 f3 levels observed in the 
present study are comparable to those found 
by Carruthers el al ( 1980), who reported the 
mean Oestradiol - 17 /3 concentrations a s 
2.9±0.3 and 3.0±0.4 pg/ ml of plasma in 
suckled and milked cows, respectively. In the 
study of Rawlings el al (1980), Oestradiol -
17 f3 levels in 7 Hereford cows during post­
partum anoestrous period fluctuated between 
0 to 20 pg/ ml of plasma. However the present 
fi ndings deviate somewhat from those of 
Barnes er al(l980)and Humphrey el al(1983), 
who detected basal average concentrations of 
Oestradiol - 17 f3 in post-partum acyclic cows 
as . 4.3 pgf ml of plasma and 7±3 pg/ ml of 
serum, respectively. The deviation can well be 
attrib.uted to breed and individual variations. 
time of sampling, storage of samples, method 
of Oestradiol - 17 f3 estimations. purity and 
quality of chemicals used. 
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Serum Progesterone Level• in Repeat Breeder Jersey Cows 
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ABSTRACT 
The mean serum progesterone levels on 

various days of estrous cycle in repeat breeder, 
and non-repeat breeder Jersey cows varied 
between 0 .25±0.02 and 2.76±0.19, and 0.38± 
0.04 and 5.16±0.35 ng/ ml. respectively. 

Depanment of Gynaecol<>&Y, Obscetrics &. A.I. 
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Though the scrum progesterone levels were 
lower in repeat breeder than that in the non 
repeat breeder J_crsey cows on all the days of 
observation the differences were significant 
(P<0.0 1) on day 8. 13 and 16 post estrus. 

• • • 



Repeat breeding in cattle has been 
recognised as a serious problem affecting the 

economy of dairy farmers. Though the 
specific causes of repeat breeding cannot be 

pin pointed, the abnormal levels of ovarian 

steroids contribute considera bly to this 

disorder. The present study reports the serum 

progesterone levels· in repeat breeder cattle. 

Materials and Methods 
A total of 12 J e rsey cows a pparently in 

good health we re included in this study. The 

animals were kept under uniform feeding and 
managerial pract ices at t he College 

Instructional Livestock Farm. K hanapa ra. 
Guwahati. and divided into two groups. 

Group I : Repeat breeder cows: S ix regularly 

cyclic cows having apparently no r mal 

genitalia and served by Al earlier fo r more 

than 3 services without conception. Group 11 : 

Control animals: Six cows with no rmal 
genitalia and pregnant with one to three Al. 

Five blood samples were collected from 
each of the cows from jugular vein o n da y I of 

oestrus and 4, 8, 13 and 16 days of the oestrus 
cycle. The serum was separated from the 

collected blood samples and stored at -20°C 
till processed for progesterone. The serum 

progesterone was estimated by do uble 

a ntibody technique us ing kits procured from 
Leeco Diagnostics, Inc. 21705 Evergreen .. ,._. 

Southfield. M ichigan 4807 5. The sensitivity of 

the assay was 0. 1 - 1.5 ng / ml. Intra-assay C. V. 
was 7 .5 per cent. 

Results and Discussion 
Although there were inJividual variations 

111 progesterone levels on all the days of 
observation. the meHn :.erum progesterone 

levels continued to incline from day I till 
day 13 post est rus in both the groups of cows 
( l"able I ). On Jay 16 post e:.tru:.. the mean 

:,crum proge:.ternnc lt:\'els in cows of both 

groups \\ere e11111pa ra 1 i\ cl~ !trnerthan that on 
the 13th Jay po:.t - e:-trw,. l"hc serum 
progesterone k,eb. in normal cows during 

estrt1U!\ t:ycle. reported earlier ( Robcrt~on. 
1972: Ahmed el al. 1977) si mulatcthdindi ngs 

of the pre:.ent swJy. 

Table 1: Serum pro1aterone leven (n&/ ml.) in repeat breeder and normal Jersey cows. 

Group of cows 

I. Repeat breeder 0 .25 ± 0.02 

(6) 

4 

0.34 ± 04 

(6) 

Days of estrous cycle 

8 13 16 

1.66 ± 0.20 2.76 ± · 0. 19 2.12 ± 0.12 .. 
(6) (6) (6) 

II. Non-repeat breeder 0.38 ± 0 .04 
(6) 

0.67 ± 0.05 2.70 ± 0. 15 5. 16 ± 0.35 4 .30 ± 0.24 
(6) (6) (6) (6) 

't' value O. I03 N S 0 .5066 NS 6.6 11 5** 9.5770** 13.06** 

•• P < 0.01 ; NS Not significa nt. 

Figures in parentheses indicate number of observations. 

Though the ~erum progesterone levels in 

the repeat breeder cows were lower tha n that 
in the non repeal breeder cows o n a ll the days 

of observation , the d iffe re nces we re 

significant (P< 0.01) o n 8 th. 13th and 16th 

10 

<.lay~ pos1-e~ tru!\ . Aga n 1al el al. ( 1982) 
reported :.1milar \ alu~· of :.crum progesterone 

levels in normal and repeat bn:cJing cows o n 

day I , 13and 16.oftheestrou~cycle. 
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lmmun~lectroghor.etie Cliaracteristics- Of Seminal Anti1em In 
Sindhi, Jeney And Cross--Bred Bulls* 

V.N. SESHAGIRI, and S. R. PAITABIRAMAN1 

Department of Obstetrics and Gynaecology Madras Veterinary College, Madras - 600 007 

ABSTRACT 
l mmuno-electrophoresis of seminal 

plasma from 53 bulb resohed maximum 
number of 14, 10, 13 and IJ seminal antigens 
in Sindhi, Jersey, Sindhi X Jersey and Sindhi 
X Friesian bulls. l'here were three majo r 
antigen fractions common and identical to all 
breeds. The frequency of occurrence and 
location of other antigens varied among the 
local, exotic and cro:.:, bred bulls. 

• • • 
Fractionation and characterisation o f 

seminal antigens was attempted in many 
species. Sudarsanam (1983) identified 20 
antigens in pooled buffalo semen. Kulkarni 
( 1985) noted 4-6 seminal plasma proteins of 
the buffalo and catt le to be antigenically 
simila~ to their serum proteins. Human 
seminal plasma reveakd minor but ·distinct 
inter individual differences in the antigenic 

component ( Oefa,.i°o ,., al. I %9). ln the 
present l>tudies an attempt is made to 
characteri~e and identify the common and 
uncommon seminal antigens a mong Sindhi. 
J ersey a nd Cross bred bulls. 

Materials and Methods 
53 reproductively healthy breeding bulls 

comprising of 13 Sindhi, 15 Jersey, 15 Sindhi 
X Jersey and IO Sindhi X r riesia n bulls were 
utili~ed. Semen collected by artificia l vagina 
from these bulls was examined for norma l 
s pe rmat o1.oal motil ity, , iability and 
concentration. 

Sixteen adult male rabbits were utilised to 
prepare hyperimmune i.erum aga in]>t Sindhi. 
Jen,ey and Cross-bred bulls semen as per the · 
standard tcchni4ue. rl1e method desl:ribed by 
Crowle ( 1961) was adopted to find out the 
immuno-electrophoretic pattern of ~cminal 
an tigen. lnd i, idual bu ll seminal pla~ma wa~ 

•Part of the Ph.D. Thesis submitted to the Tamil Nadu Agricultural University, Coimbatore - 641 001. 
•Present Aodress: Professor and Head, Ocpartmc:nt 0 1 Clinics. Madras Veterinary Collcg~. Madra~ - 600 007 
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taken in the wells on either side of the trough 
and subjected to electrophoresis. Then the 
antisera of the corresponding breed was 
charged in the trough. The precipitin lines 
were studied after 72 hours. 

Results 
The average number o f seminal antigens 

identified in the whoie semen of Sindhi, 
J ersey, Sindhi X Jersey and Sindhi X F:iesian 
bulls were 12(9-14). 9(7-10). 11(8-13) and 
10(9-13) respectively. However, any one 
sample showed no more than 9-10 antigens. 
Immune electro phoresis of pooled semen 
revealed fo urteen seminal antigens (fig. 4a). 
Antigens I, 3 and 7 were the most prominent 
seminal antigens which were deeply stained 
and also seen in all Sindhi bulls seminal 
plasma studied. The other .antigens .vaTy in 
their frequency ofoccurerrce. >\rttigens 2. 5. 6, 
8 were-s-eenin•nearly 50 per cent of the samples 
white ·antigens 4, 10, 12, 13 and 14 were faint 
and were noted only in 15 percent of samples. 

Fig. I lmmunoclectrophoresis of Jersey Seminal Pla.sma 

lmmuno-electrophoresis of Jersey seminal 
plasma revealed slight difference from that of 

Sindhi (Fig. I; 4b). Antigens 4, 8, 12, 13 
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Fig.4 Composite Diagram of Antigen - Antibody 
Precipitin Lines resolved by lmmunoclcctrophoresis ~ 
(a) Sindhi Seminal Plasma 
(b) Jersey Seminal Plasma 
(c) Sindhi x Jersey Seminal Plasma 
(d) Sindhi x Friesian Seminal Plasma 
(e) Cross reacting Antigen - Antibody Precipitin 

Lines 

and 14 seen in Sindhi were absent in Jerse> 
semen. However, two additional antigens 
were noticed ( 15 and 16). rho ugh faint, they 
were seen in all the semen samples. The 
prominent deeply stained antigens I. 3 and 7 
were certainly seen in all semen samples 
studied. Antigens 2, 9 and 11 were observed in 
66 per cent of samples. while antigens 5. 6 were 
seen only in 33 per cent of the samples. 

lmmuno-electrophoresis of the Sindhi X ✓ 

Jersey cross bred bulls seminal plasma 
revealed the presence of 13 antigens ( Fig. 2a: 
4c). The deeply stained antigens I, 3 and 7 
were distinctly seen in all the samples. Antigens 
4, 12, 13 were absent but antigens 15 and 16 



seen in Jersey were noticed even in Sindhi X 
Jersey bulls semen. Antigens 2, 8, 9, 11 , 14 and 
15 were present in 66 per cent of the samples, 
while antigens 5, 6 and 10 were seen in only 33 
per cent of the samples examined. 

I mmuno-electrophoresis of seminal 
plasma of Sindhi X Friesian bulls revealed 13 

ant!gens (Fig. 2b; 4d). The incidence · and 
location of antigens were similar to Sindhi X 

Jersey cross bred bulls semen. Only I, 3 and 7 
were deeply stained and were seen in 100 per 
cent of the samples examined. Antigens 2, 9, 
11, 14 and 16 were seen in 80 per cent of the 
samples. Antigens 5, 6, 8 were observed in 50 
per cent and antigen 10 were seen only in 30 
percent of the samples. 

To evaluate cross reacting and identical 
antigens between Sindhi, Jersey, Sindhi X 

Jersey and Sindhi X Friesian cross bred bulls, 
their semen was taken in the central well and 
after electrophoresis, the troughs on either 
side were charged with antisera of the same or 
of different breeds. It is evident from the 
immuno-electrophoretic resolution (Fig. 3a. 

Fig. 2 (a) lmmunoclectrophorcsis of Sindhi x Jersey 
Seminal Plasma 

(b) lmmunoclectrophorcsis of Sindhi x Fricsian 
Seminal Plasma 

13 

Fig. 3 Cross reactions of seminal antigens of different 

breeds. 
(a) Sindhi Seminal Plasma 
( I) Anti Sindhi Semen Scrum 
(2) Anti Jersey Semen Scrum 

(b) Sindhi Seminal Plasma 
(I) Anti Sindhi x Jersey Semen Scrum 
(2) Anti Sindhi x Friesian Semen Scrum 

3b; 4e) that antigens I, 3 and 7 were identical as 

they show union at the end in Sindhi, Jersey 
and cross bred bulls examined. Antigens 9 
and 11 were partly identical. Antigens 2. 5 and 
6 did not show any sign ofunion. However. no 
reaction was noticed with normal rabbit and 
bovine sera. 

Discussions 
lmmuno-electrophoresis adopted in this 

study revealed on an average 12, 9, 11 and 10 
seminal antigens in Sindhi, J ersey, Sindhi X 

Jersey and Sindhi X Friesian bulls 
respectively. The maximum number of 
seminal antigens noted was 14 in Sindhi, JO in 
Jersey and 13 in cross bred bulls. Pernot 
( 1956) demonstrated eleven antigens in guinea 

pig. Shulman and Bronson ( 1969) identified 
twelve a nt igens in hu man semina l 
plasma. Defazio and Ketchell ( I 972) identified 
23 antigens in human seminal plasma. 



Recently, Kulkarni (1985) identified 9-12 
antigens in Cow and buffalo bull semen .. 

In the present study, three major antigens 
wen: identified to be common in all bulls 
irrespective of the breed. The other antigens 
occurred in different frequency. Some of them 
a ppeared to be specific to one breed but they 

were 100 faint for easy detection. Further, 
their presence or a bsence depends on the 
initial concentration of these antigens. The 
three major antigens were also found to be 
identical between breeds as confirmed by the 
cross reaction test. 

Di ffere nce in the antigenicity of 
components of seminal plasma from different 
males have been reported by Searcy et al 
(1964) and Weil and Roberts (1965). The 

hypothesis that seminal plasma of alJ 
members of the same species is antigenically 
identical cannot be fully supported with the 
results of this study. Major antigens that 
exhibit greatest antigenicity occurred in the 
seminal plasma of all bulls studied. However, 
there was clear indication of subtle but 

definite difference in seminal antigens 
between local, exotic and cross bred bulls. 
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Studies On The Bacterial Load In Bovine Retained Placenta. 
s. DAS, B.N. MOHANTY, D .N. MOHANTY and S.K.H. RAY 

Department of Gynaecology, Orissa Veterinary College, 8 hubancswar - 751 003 

ABSTRACT 
Twenty-two cows with retained placenta, 

were treated with Steclin, Furea and Antrima 
boluses after manual removal of placenta. 
After day 2 1, no growth or negligible growth 
of bacteria was observed from the uterine 
Ouid. 

The bacterial load revealed a highly 
significant d ifference (P<0.01) between 
weeks, but not between drugs. The average 
pregnancy rate was 63.64 per cent for all 
(three) treated groups. Chi-square test was 
observed as non-significant between drugs 
with relation to fertility. However, Steclin or 
Furea can be used in order of preference. 

• • • 
The bacterial etiology has not been 

extensively studied, though it is most 
important in causing damage to genital 
organs. Some clinical changes in retained 
placenta are important in practice (Kennedy, 
1947) being associated with co,ntagious 
abortions and other infectious diseases.The 
present investigation was undertaken to study 
the bacterial load in retained placenta cows 
and the effect of certain antibiotics and 
chemotherapeutic agents on bacterial growth 
and subsequent fertil ity of such cows. 

Materials and Methods 
In the present study, the material was 

collected from 22 retained placenta cows 
presented to the Central Clinics of the College 
and vicinity of Bhubaneshwar. The cows were 
selected on the basis of normal parturition at 
term with retained placenta within 8-48 hours 
of parturition. 

JS 

After recording history of each case, 
general clinical examination was done. The 
cases were then divided into three treatment 
groups. In all 22 cases, placenta was manually 
removed. The first group consisting of 7 
animals was treated with S teclin (2 boluses); 
the second group consisting of 9 cows was 
treated with Furea (2 boluses) and the t hird 
group consisting of 6 cows was treated with 
Antrima (S one gram) tablets. Each treatment 
was given only once following removal of 
placenta after the uterine samples were 
collected. 

The uterine fluid was collected by using 
uterine cathetor with all sterile precautions. A 
minimum of 0.5 ml uterine Ouid was collected 
for bacteriological examination. Four such 
uterine samples were collected at weekly 
intervals, for the study of bacterial load. The 
bacterial load or the number of living 
bacteria in liquid suspension was counted 
adopting plate count technique as described 
by Malik ( 1967). The plates showing growth 
of bacteria after 24-48 hours of incubation, 
were placed before a colony counter and 
bacterial colonies counted. The calculation of 
bacterial number was done as under. 

Total bacterial count/ ml. of uterine fluid 
= Number of colonies X dilution rate. 

All the data obtained were statistically 
analysed as per Snedecor and Cochran (1967). 

Results and Discussion 
The mean values of bacterial load (in l0° 

per ml. of uterine flu id) for Stecfin, Furea and 
Antrima in 1st, 7th and 14th day were 
116.02±67.76: 6. 79±4.41 and 0. 165±0.04; 



355 .22±229. 95, 15. 13±6. 72 and 0 .53±0.31 and 
363. lo±79.41 , 28.7o±24.81 and 0.172±0.004,. 
respectively (Table I). The growth on 21st day 
was not taken into consideration since there 
was nil or negligible growth. Further, it was 
observed that the bacterial count in -cases 
treated with Steclin, decreased more rapidly 
than in cases where other two drugs were used. 
The overall decrease in bacterial load in all 
three treated gro ups was in close confirmation 
with findings of Banerjee ( 1966) and Kudlac 
and V'lcek ( 1970). 

Variations observed in all three groups 
might be due to the entrance of pathogenic 
and non-pathogenic organisms, before or at 
handling. Analysis of varia nee of the bacterial 
load revealed a highly significant difference 
( P< 0.01) betwee n weeks, whereas no 
difference was marked between the drugs used 
in the present study (fable 1). Thus it is difficult 
to suggest the influence of any individual 
drug, though the pattern of decrease in Steclin 
group was in concurrance with the findings of 
Banerjee ( 1966). It can however be concluded 
that the variations in the bacterial count is 
dependant on parturient hygiene, susceptibility 
of individ ual animal and nonjupicious 
handling of placenta prior to treatment at the 
clinic, which probably favours rapid growth 
of organisms. Moreover, the significant 
difference (P< 0.01) between weekly intervals 

might suggest that there is a significant effect 
of all three drugs with the advancement of 
days post-partum. which has been indicated 
by a negligible or non-availability of bacteria 
on day 2 1 in all groups. The non-significant 
difference between the drugs is suggestive of 
the equal and similar action of these drugs 
even though there was initial higher bacterial 
load. 

The pregnancy rate was fou nd to be 

highest (85. 71 per cent) in cows (7) treated 
with Steclin, lowest(33.33 per cent) in cows (6) 
treated with Antrima. whereas in the Furea 
(9) treated group, pregnancy occurred in 66.66 
per cent with an overall pregnancy rate of 
63.64 per cent. However the chi-square test 
was non-significant between drugs.Thus 
though not conclusive, practically there is not 
much difference between drug action since 
effect on bacterial load did not differ 
significantly. Out of the drugs used. Steclin 
and Furea may be of choice in order of 
preference since the subsequent reproductive 
ability remains unaffected despite manual 
interference. 
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Table 1: Total Bacterial load (10' per ml. of uterine fluid) ofretained placenta cases using different 
drugs at wMkly intervals. 

Sr. Item . Number of 1st Day 7th Day 14th Day 
No. cases studied 
I. Drugs used 

(i) S teclin 7 Ll6·.02 ± 67.76 6.79 .:t 4.41 0.165 .:!: 0.04 
(ii) Furea 9 355.22 ± 229.95 15. 13 ± 6.72 0.53 .:t 0.31 
(iii) Antrima . 6 363. 10 ± 79.41 28.70 ± 24.31 0. I 72 ;!O. 004 

2. Between drugs 
3. Within week 

intervals 

Mean ± S.E. NS = Not Significant •• = Significant at P c:::: 0.01 level. 
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21st Day. 'E' v~ 

No growth 
No growth 
No growth 

1.20NS 

11. 76** 

.-
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... 
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Study Of Biometry Of Buffalo (Bos bubalis) Ovaries. 

D.U. P ARK/\1.1_ a nd V.8. H UK LKI 

Department of Animal Keproducuon. Uo111bay Vch:nnarr College. l'arcl. Bombay-400 012 

ABSTRACT 
A study o n biometry of 128 pair:- of 

Murrah buffalc, ( Bo!. buhali~) ovaries wa:­

carried out. 

The length. width, thickness and weight of 
left ovary averaged 2.48 ems .. 1.6 7 cm~ .. 1.46 

ems. , and 3.71 gms .• respectively. These 
figures for right ovary were 2.44 ems .. I. 74 

ems .. 1.47 ems .• amJ 3.77 gms. No significant 
differcnee in any of the measuremcnts or 

weight:- between left and right ovary was 

observed. 

* * * 

For the proper gynaec o -cli111cal 

a:-,cs!-mcnt ol each indi, 1dual buffalo, it i~ 
most essent ial that one sh ould be wcll 
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acquainted with normal dimensions of gonads 

of mature female. It is of prime: importance 10 

arrive at accurate diagnosis or normal C)ehc 

a nd pathological conditions or gonad~ and as 
such it was considered ncces~ary to undertake.: 

the present study on biomctry of huffalo 
ovaries. 

Polding and Lall ( 1945) ,tudicd a ,mall 
nurnhcr of genitalia of M urrah huffaloc,. 

Damodaran (1958) cxamincd 15 non-dc:.c1 apt 

nulliparom, buffalo genitalia l.uktukc and 

Rao ( 1962) studied 3 I 3 pair:-. ol non-tlc~cript 
buffalo ovaries. l3halla ,,, al ( 1%4) made 

observation~ on I 00 non-dc~c, 1p1 at! ult 
buffalo cow geni talia . Sane: e1 ul (19M) 

studictl biometry of grn11alia ol 1.462 Murrah 
buffalo cows. Sane <'/ al ( 1965) :-.1ud1cd 



biometry of genitalia of 214 Jaffri buffalo 
cows. Kodagali et al( 1971) made biometrical 
study on genitalia of 330 Surti buffalo cows. 
Kaikini ( 1974) studied measurements of 
ovaries in 966 Berari (Nagpuri) buffalo cows. 

Materials and Methods 
128 pairs of clean, normal ovaries of adult 

Murrah buffalocs were collected lrom Dconar 
Slaughtr·r llonsc, Bo.-nha) . Sc.h111 a l'lcc tl1c 

slaughter. the materia! wa~ tr.in:,portcJ to the 

laboratory. 

Biometrical observations ~>f 1l\'aries were 
recorded a:, per Sane el al (I%-!). Ali I he 
measu remenb were taken with the help or 
Vernier Callipers and weights using Monopan 
Balance.: for maximum accuracy. Ovarian 
measurements were recorded thus: (I) Length: 
Anterior 10 posterior extremity. (2) Width: 
i:rom attached to free border. (J) rl1ickrn:ss: 
Diameter between th e medial ,ind the lateral 
surface. 

Results and Discussion 
The averages of length, width. thickness 

and weights of 128 pairs of buffalo ovaries 

along with the coefficients of varia tions are 
presented (Table I). All the means of 
measu rements and weights. of left and righl 
ova ry were compared applying the Student\ 
't' test. The ·1' values were non-significant 

indicating that there was no significant 
difference in any of the measuremenb or 
weights bet ween the left and right o, ar). 

The average lcnglh of left and right ovary. 
,n the present ~tudy wa~ 2.1\8 anJ 2.44 c,;irn, .. 

respectively which is in accordam:e wi1h the 
observation:. o f Oa modaran (1958). Luktukc 
and Rao ( l %2) and Bhalla el al ( I 964). Thc 

average width of left and right ovary \\as 1.67 

and 1.74 ems., respectively which arc clo~e to 
the observation~ of Damodaran ( 1958). The 
average thickness of the left and right ovary 
was 1.46 and 1.47 ems .• respc.:ti, cly \, hich is 
in accordance with the ohser\'ation;,, 1\I 

Luk~ukc and R,i.i {1962) and Bhalia N al 

( 1964 ). rt1c average weight of the lcl t and 11gilt 
ovary was 3.71 and J.77 gm~ .. rc~pecti,d~ 
which is in accordane<:: with the finding;,, llf 

Sane el al (1965). 

T!!ble-1 Biomt.!t,y of Buffalo Ovaries 

-- -- --- ---- - - - ··--· 

Ovary No. of Mean !. S.I::. C. V. Percent 

observations 

LEl<T 
Length (cm) 128 2.4~ !. 0.03 I '.>.04 

'~'idth (cm) 17.X J.67 ± 0.03 20.(i3 

Thichncss (cm) :28 1.46 ' 0.03 19.61 

Weight (gm) 12~ 3. 71 ' o.m; 42.77 

R[GHT 
Length lClll) 128 2.44. :t 0.04 rn.23 

Width (cm) 128 1.74 i 0.04 23.33 

Thickness (cm) 128 1.47 :t 0.02 18.85 

Weight (gm) 128 3.77 .i. 0.08 40.46 
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Synchronization Of Oestrus In Post-Partum Anoestrous Buffa loes 
(Bubalus bubalis) With Short-Term Steroid Treatment 

\ti . S. I 11 -\ K l I{ 

ABSTRACT 
I '1 11 l~ po~t-part urn .111,ic,t,ou~ hullaluc, 

\\Crc di\ ttkJ into three grour~ ll i 10 an1m:1h 
cac.:h. (ir<Jup A. l3 a nJ C. ( iro11p A ;·ccci\cJ 25 
mg progc:stcrnnc dai l~ for fi ,c day\ I , M: 
Group B rcccivc<l samdrcat mcnl a~ (;roup A. 

in add it ion to inject ion of 5 mg c!->t rad in! 
\'alcrau: 011 6t h day and Group C scned as 
con tr o l. l' he n umber of ani ma ls 111 
synchroni1.ed oestrus were 3. 9 a nd 2; the 

num ber o f d ays from lasl injection to 
occu rrance o f ot'st rus were 4 .33± 0.7 1; 

3.33±0.22 a nd 8.5±0.35 for groups A. Ba nd C 
res p ecti vely . T he num ber of a nimal s 
conceiving in induced oestrus were I. 4 a nJ 0 
fo r t he three groups respectively. 

* * * 
Vario us progeslat io nal prepa rations ha,·e 

been used singly or in com bina tion 1\ ith 
oestrogens as intra\'aginal pcssarie~ or dn ice 
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fu1 '~ llC lll l1!!1/ .lllllll ,11 Ul',li'lh in ill)\ll'">ll'lltt, 

hulfalue:,,lura pl·m,d,> l'-lt o 12ua\s \Raoand 

Ran. !')7:l. :\ lth,,ugl!. ,hc1e arc ,11 ll1 L' rqrn1 t, 
in co11:,, rq;:11 Jing 1nduct111n 111 11l',-tni- \ \ nh 

\IHlrt-lt:rlll injct·t a bl<: " tcrn1d trl'a trnu1 1 

((io111alc1 an<l Rui, . 1978; ( ion1alc1 c l 11/. 

i980}. there i~ paucit~ ,i f infon11a! i1111 111 
bu!Ta lnc., cmplo\'i 11 g ,uch a l' l'g imc . 
1'11crdori.:. the pn:,cnt c.,pcnme1H ,1a\ 

unde rta ken to l-,a luatl' t'l l ieac~ ol ,lwn-tcrm 

\tc roi d t reatment for in<luc t ion a nd 
!>V J1chro11 i1u 1io11 u1· uc,tru, in fl ll,l- panum 
anoc,trnus buffa loe, . 

M ateria ls and .\,l ethods 
1'11t· c., pt'rime111 \\ a, n111ductl'd 1i11 30 pu,1-

pa rt um ( 100-.200 da1 , ) h t1l la l1J L' ' hl'll1n~1111! 1, , 

l. i, t·, tod. l- ar 111. · :\ dharial. .I . \ ~- , · \ 

.lab,ll pur ( ,\ 1.1'. ) during .l;111uan tll \ p11 I. 

l9~J . Anima l, :,,IH111 rng t rut' anoc,t rn, ,, 1·1t· 



randomly divided into three groups of ten 

each. 
Group A: received intramuscular injection 

of 25 mg progesterone (Proluton depot, 

German Remedies Pvt. Ltd., Bombay) for a 

period of 5 days. 

Group B: received the same treatment as 

Group A and in addition estradiol valeratc 5 
mg on 6th day (Progynon depot, German 

Remedies Pvt. Ltd ., Bombay). 

Group C: served as control. 

All the an imals were closely t>bserved for 

the signs of oestrus. Those detected in induced 

oestrus were mated and pregnancy diagnosis 

was done 45th day after service. Ovulation 

was confirmed by gynacco-clinical finding of 

corpus luteum I 0th day after induced oestrus. 

Results and Discussion 

The results show maximum response of 

Group B indicating superiority of that 
treatment (Table I). A high degree ofoestrus 

synchronization and acceptable fertility has 

been reported following the use of PR ID or 

similar progesterone releasing devices during 

breeding season in buffaloes (Rao and Rao, 

1977: Rao and Rao, 1983; Singh el al, 1984). 
The results obtained in this experiment 

corroborate with these findings. However, a 

higher percentage of animals responded to 

this short-term steroid treat men I than that 

reported with oral feed ing of MGA or MG/\ + 

cstradiol bcnzoate for a period of 14 day~ 
(Agarwal el al. 1985). This may possibly be 

due to different preparation~ of the s teroid~ 

employed, and the period for which the drugs 

were administered . 

The response to the tn:atment i~ bette r 

than earlier reports in cow~ with ,:1111, 

injection schedule (Gon1alc1 and Rui1. 1978: 

Gonzalei' et al. 1980). These worh·r~ 
u1ed the treatment in 30 <lays post--panum 

cows. It is 4uite likely that n.:spo1bc obtained 
to the present experiment in bunaloes \1a~ 

better due to difference in post-partum period 

( I 00-200 days). 

Thus, it appears that the short-term 

steroid treatnH:nt u~cd in thi~ e.,peri1111:11t i~ 

effective in inducing oestrus in po~t-pa rt um 

buffaloes. H owcvcr. it ~hould be tried on la rg~· 

number of animals to c\aluate ih dkc1 011 

conception rate. 
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Table 1: Response to various treatments 

Sr. Treatment Interval from last No. of animals No. of animals No. of animab 

No. Group injection to responding/ Total ovulated conceived 

oestrus no. of animals(n) - --

A 4.33 ± 0.71 3 / 10 2 

2 B 3.33 ± 0.22 9 / 10 6 4 

3. C 8.5 ± 0.35 2/ 10 2 0 
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Heterospermic Insemination And Fertility In Mehsana Buffaloes* 
B.K. 8HAVSAR 1, K.S. P ArEL2, A.J. lJIIAMI a nd S.U. KODMiA I.I 

Departme nt or Gynaecology & Obstetrics. (iujarat College of Veterinary S c ience & l\111111a l Hu,b:indry. (iuJarat 

Agricultural U111 vcr~i1y, Anand Campus, Anand 381< 001 

Heterospermicsemen has been reported to 
t:nhance progressive sperm motility and 

conception rates as compared t o 

homospermic semen in cattle (Vesdov, 1966; 

Ncbon <:I al, 1975). sht:ep (Anon, 1985) and 

goats (Sinha e1 al, 1983). Similar studies on 

mixing of semen of 2-3 bulls and its effect on 

progressive motility of spermatozoa have 
becn carried out with no bcnelicial results in 

tlillerem buffalo breeds (Mukharjee and 
Rajwar, 1970; Narayan and Singh, 197 1). 

II owevc r. reports on fie ld trials of 

hctcrospcrmic inseminations in buffaloes and 
their l'ertility results are few (Singh el al, 1971; 

.Jani er al, 1986). Hence a study on 
hetcrospermic inseminations with frozen 

semen was undertaken towards increasing 
ferti lity and the results have been reported . 

Materials and Methods 
J he seme n from 6 Mehasana buffalo bulb 

wa~ obtai ned al weekly inte rvals in 2.3 

ejacu lates per collection schetlulc. u~ing 

artificial vag ina. Immediately after co llec tion . 

semen was evaluated for the various seminal 

allrihutcs ( romar, 1970). Semen samples with 

op timum 4uality (minimum + 3 mass activity 
and 70%1 motility) were diluted and proces!>etl 

further in tris fructose yolk glycero l dilut:nt 

(F/\0 , 1979) keeping 25-30 m il lion 
sperms, 0.5 ml straw. Semen from 4 groups of 

two bu lls each (M H-1 + M H-8; M H-3 + M 11 -

8; M H -2 + M H-4 and M H-2 + M H-5) was 

utill/cd 10 produce heterospermic semen by 

mixing e4ual volume of diluted semen from 
t:ach bull and the remaining quantity served as 

homospcrmic controb. The straws were 

• Paper forms a part of the Ph.D. thesis submitted to the GAU, Anand by the first "u1hur. 

Present Address: 

'Jt. Uirector of AH.0.S., Krishibhavan, Paldi. Ahmedabad - .18~ 006. 
2uy. Director of AH. Jilla Panchaya1, Bhavnagar - 364 ()() J 
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fr(11cn 011 liquid nitrogen vapour after 5 hours 

ol t:4uil ibration at 5°C and adopting 
th, rmocole freezing unit (Jani et al. 1986). 

i·r.i1c11 s..-mcn doses so produced were stored 

!o; 15 days hcforc use. T hawing was effected 

h\ i111111nsing the straws in water bath at 38°C 

·.> ~{) .-.~·c1> 11ds. Fertility trials. using 1726 
' ·c -r , ,,p..:rnm: .rnd 5264 homospermic frozen 

,,_ .en dose~. were ,;ond ucted during high 

")1 n :d111g ,ca~on (Sept-Feb) in Mehsana 
0

) l. ·fa!oc, 11ndcr field conditions of !CDP, 

\.h-hsa na. We! ( trained livestock inspectors 
\~,·, ~: ill\ nl\,cd in I he insemi nations. follow-up 

a nJ rregnancy diagnosis work, which was 

conl'irm..-d 90 days later. T he data were 

analyseu stat istically using chi-square test 
(Sne;;dccor and Cochran, 1971). 

Results and Discussion 
rhe results of field fert ility trials using 4 

groups of two bulls shows tha t the overall 
ml!an conception rate obtained with 1,221 and 

4.324 followed hcterospermi c and 

honiospcrmic inseminations was 49.05 and 
45.47 percent, respectively (Table !). The 

diffcrcnu: was significant (P<0.05). Among 
the 4 group~ or bulls pre~.ently tested, only 

group-I bulb gave significantly higher 

conception rate with heterospermic semen 

(50.49%) as compared to homospermic 

inseminatio ns from the same two bulls 

(44.92%). With the other three groups, the 

differences w1.:re statistically nonsignificant. 

Apparently higher co nception rates were 

however, obtained with heterospermic 

insemination~ in group-I I and IV as compared 

IO those of homospcrmic inseminations of 

these bulls (Table I). The results obtained 
under the presot:nt st udy a re in ciose agreement 

wi th I hose reported by Singh et al ( 1971) and 
Jani et al ( 198.6) in buffaloes. 

rhe nonsignificant differences obtained in 

the ~permatoz.oal motiiity at pre and post 

freeze between homospermic and 
heterospcrmic semen under report are in close 

agreement with the findings of Mukharjee and 

Raj war ( 1970) and Narayan and Singh ( 1971) 
in Murrah buffa lo bulls. 

It was concluded that the heterospermic 

inseminations help to enhance fertility rate 

when semen from suitable buffalo bulls is 
mixed. 
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Table- I Comparison between conception rates of heterospermic and homospermic frozen semen 
inseminations in buffaloes-

Group Buffalo Heterospcrmic Al Homospermic Al 

bulls 
No. of No-Conce- C.R.% No. of No Con- C.R.% X2 value 

fresh AI ived. fresh Al ceived (I df) 
MH-7. t MH-5 401 204 50.49 1832 823 44.92 4.687* 

II MH-2 + MH-4 140 65 46.42 825 387 46.90 0.1 I INS 
111 MH-1 + MH-8 337 158 46.80 502 208 41.43 2.425N S 
IV MH-3 + MH-8 343 172 50.10 1165 548 47.03 1.025 NS 

* = significant at 5% level; NS = nonsignificant. 
- ------------~---- ----------
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Placenta l Expulsion Time Anci Seru m Progesterone 

In Surti Buffaloes. 
M. M. PATHAK, A. V. PATEL, R. S. J AISW,\ I and V.M Mrn1,, 

Rep roduct ive Biology Research Unit, Gujarat C ollege of V etcrinary Science & Animal l I ushandry,( i uja ra t Agncu l1 u r;,I 

University Anand Ca mpu~. A nand - 3li8 ! 10 

A BSTRACT 
Scrum progesterone estimated by rad io 

lmmuno Assay ( RIA) techniq ue during early 

pm,t-pa rtum has been correlated with 

plact:ntal expulsion t ime in Surti buffaloes. 

Three grou ps of animals based on their 
placental expulsion time were studied. Group 
I Piacer:tal expulsion in less than 4 hour~; 

Group 11 within 6 to 8 hours and Group Ill 
more than IO hours. Overall progesterone 

concentrat ion for G rou p l , II and III was 

0.34±0.04; 0.86±0.12 and 0. 62±0.09 ng/ ml 
respectively. 

Progesterone status during early post­
partum does affect the placental expulsion 

t ime, may be thro ugh disturbing the rafio of 

estrogen to progesterone. 

* * 
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E xpulsio n of placenta with in normal time 

is a n essential factor ol normal rep roductive 
efficiency of post-partum dairy a nimals. 

Average time recorded for Surt i buffaloes i!> 5 
hours 6 minutes (Anon, 1983). Many workc1~ 
have worKed on thi: levd!> of serum 

p ogesteron..' 10 relation to rdcntion of 
pt· crnt::i (Dutta ;,nt.! r~11gwckar. 19g4 !98t-: 

RaJpal and Vadncn:, 1985). However, there i:; 
110 litera! ure a va1la b!e for chronological 

p rogestero ne levels in rela tion to placental 
expubion t ime. Hence an attempt was m~::le 

10 corrcla te the progesterone levels d uring 
early post-part um stages with the expulsion of 

placenta in Surti breed of buffa loes. 

Materials ano Methods 
F ifteen p luriparous Surti buffaloes of 

Reprod uctive Biology Research Un it Fa rm 



were studied. All the animals were normal, 

c linically healthy and had calved. They were 

milked within 30 minutes of foetal expulsion. 

The calves were weaned right from birth. The 

buffaloes were divided in three groups of five 

each, on the basis of the time taken fo r 

ci-pulsion or placenta. Group I: Place111al 

c:--pu ls1011 within 4 hours. (jroup 11 : Placl·11 1.tl 

cxpulsion between 6 to 8 hours. Group 11 I: 

Placental expulsion after 10 hours. 

Blood was collected from jugular vein at 

hourly intervals starting immediately after 

exrulsion of calf (0 hours) and continued till 

complete expulsion of placenta. The last two 

rnllect ions were taken immediately after 

expulsion of complete placenta (PE-I) and 

one hour thereafter (PE-11 ). Scrum was 

separated and stored at -20°C till analy~ed. 

Serum progesterone was estimate<l by 

RIA technique (Kubasik, 1984) with some 

mod ifica t itrns. Labelled antigen ( with I 11 ' ). 

antibody coated tubes and standards were 

procured from Los Angeles (U.S.A.). Coated 

tubes after adding samples and tracer were 

incubated for 3 hours at room temperature. 

!'hereafter, the material was decanted 

cardu liy on absorbing rack. These tubes were 

read in Gam ma Cou nter. The standard 

pr,)gt'steronc curve was linear in the range of 

0.1 tn 40 ng1 ml. All the samples were run in 

du plicate. The sensiti, ity ol the assay was to 

J e1..:ct 1hc limit of approximately 0.05 ng/ ml. 

Int ra a:,~ay \·ariat ion calculated on high. low 

and 111l·u1u111 sample:. was 7.2% . while inter 

as,a~ ,ariation was 5.9%. Cross reactivity of 
the anli ho tly with pr,igcstcrone, 20o.: dehydro­

prugl·~1crone and 17- hydroxy-progesterone 

was 100%. 20% and 0.3',i. respectively. 

lht: data was ~tatistically analysed using 

factorial tle~ig11 (St..:cl and Torrie. 1960). 

Results 
Average progesterone concentration for 

Group I, JI and Ill was0.34±0.04;0.86±0.12 
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and 0 .62±0.09 ng/ ml respectively (Fig. I). 

Progesterone concent ration at O hours for 

group-I was remarkably low (0.40±0.09 

ng/ ml) compared to that of group-II 

( 1.62±0.32 ng/ ml) an<l group-I I I (0.68±0.11 

ng/ m l) (Table E ). Progesterone concentration 

for group-I showed very steady fall 

throughnut the ~tudy and the leveb tluctuated 

w1th111 \Cr~ narrnw range of 0. 22 to 0.41 

ng 1111 \\ 1th out any significant variation. The 

progc~tero11e corn:cntration in group 11 and 

U I i111me<liatcly after parturition (0 hours) 

wa~ rcmar!-ably high an<l va riation for stages 

werc ,ig111fic,111t ( l'< 0 .0 I). rhcre was 

significanl increase in thl' level at J hours post­

partum 111 both thl' groups but in group-Ill. 

the ri~c re-appcan:<l again at 7 hours post­

partu111 (hg. I). I hercat"tcrthc level <lcereased 

:stead ii} in bo1 h the group:. till the complete 

cxpub1on ol placcnw . 

Discussion 
fhe t)\crall ;t\c1agc k\cb observed in this 

s tudy arc cn1nparahlc with tha1 or Dutta and 

Dugwekar ( 19H4) a11d Rajpal and Vadncrc 

(1985) in re,·ennL' h ull;il<>e:,: l'arera (1979). 

Ka monpata 11a ,., ul ( 1981) and .i a1nudeen el al 
( 1981) in S\1 amp lrnllal,1 ;111d lnaha el al 

(1980) and Dutta ;ind l>11g\1ekar (1986) in 

cows. 

Resu1b ,1btai11nl hy Cil,rn ,·1 al ( 1977): 

Dutta anti 1Ju,g\\cl-.a1 ( 19X(1) h1r r,11\~ and 
Dutta und DL1gwdrnr ( 19X..JJ, R;qp;il and 

Vadnere (l9X5) for ca~l':. o1 1.: t.1111nl placenta 

111 buff aloe:, :,h( J\\ ed 1h;1t lhL' k·, l' I of 

progesterone a ltL'r c al\'111g 11;1~ :,1g11ilica11tly 

high. In the pre:,L'nt ~tudic~. an1 111;i i, ol (i1oup 

II and Ill wit h dcla~ 111 placrn1al t"\JHlb1011 

also showed l'l'lll.trl-ahl~ h1ghcr Ind of 

r rogcsternne 1111111nliatcl~ al1cr pa11u1111011 

(l ' ig. I and l'ahk I). I hi:, reveals tha1 scrum 

progesterone ..:onccnl r:111n11 immcdiatdy aftn 

foetal expul~i,111 in l!Ul'llt:o plact:n1al 

expulsion with higher tn·eb ddaying 

expulsion of placc:nta. 
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F1G : 1 : AVERAGE SERLM PROGESTERONE ("'jint1.) FOR THREE GROUP Of' BUFFALOES : 
1•1! 
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Table- J Average progesterone concentration (ng/ml) for 6 stages of three groups (Mean , SE) 

Stages f>ost-panum 11 nu r~ 

() 2 J PE-I 1'1:- 11 

Group-I 0.40 0.22 0.43 0.41 0.25 0.3.l 
± 0.09 0.04 0.04 0.06 0.04 0. 13 

Group-II 1.62 0.52 0 .67 I.IJ 0.61 0.47 
.!. O.J2 0 .09 O. l I 0.18 0. 1 l 0.()6 

Group-I JI 0.68 0.54 0.4X 1 . .12 0.47 0 .29 
J.. 0.11 (l.15 0 . 12 0.19 0,07 0 .02 

--- ---
x 0.90 0.43 0.5.1 0.95 0.4--l U.J6 

S.E. 0 .J7 0 . 10 0073 0.28 (J.10 0.054 

0 hrs. Immediately after ca lving; PE-I l mmcdiately after complct1.: cxpulsron _o l pl"1ccnta ; 
PE-II - One hour after placental expu lsion. 
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Animals of Grou p II which had placenta l 

ex pulsion within 8 hours s howed increase in 

progesterone co ncentra t ion around 3 hou rs 

post- partum. Likewise the anima ls of group 11 
wh id1 too k more than 10 hours for placental 

ex pub1on showed such increase twice: a t 3 

hour~ aml 7 hours post-partum stage (Fig. l ). 

Actual sou rec for progesterone immediately 

after ca lving i~ not known hu t may be from 

fo llicular t issut' (Rowling 1·1 al. 1980: 

We bb el al 1980) or it~ leaching from lleposit~ 
in fally tis~uc ( Hupman cl al. 1979). l h i~ 

indicates that 111crca~e 111 p roges terone 

conco:nt ra t ion lluri ng early po~t pan um !>Wgc:­

defin itcly affect:, the placental C\pubion 

possibly by d is turbing its ratio. with C:,trogcn. 

It is concluded tha t there i~ a c lose 

as~ocia tion bet ween scrum proge~ternne 

concen t ra t ion during early post-partum 

stages anll placental ex pu bion. Thus. saum 

progesterone co ncent ra tion du ring early 

~!ages may bet he deciding rac tor for place ntal 
expulsion. · 
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H istochemistry Of Buffalo Uterus Affected With Uterine Torsion 

N.S. M ,\I.IK. S.K . Vt: RMA and D.N. SHARMA 
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ABSTRACT 
Result, ,hm\cd l'/\S po:,it i,c reaction in 

thi: hase1m:nt membrane nl u1erine a11<l 
,a:..nilar epi thdi11111 . inliltrating n:lb of 
la mina prnp r1 a. glandu l;ir epithdium. ,nrno lh 
111 11,ck n :1 1-. o l 111, 0111et rium and 111..:,tHhdia l 
u :lh oi L'p1111cil'll l lll Hn1111d li pid, \ \ l'l"l' 

a b1111da11t 111 th•: b;"c111.:111 111cmh1,111.: 111 1hi: 
in1la111111;1t,,1, ,1.II, 111!a.1111;1 p1op11.1 and 111 

thl' blood \.1,cular q 11tl1t·l111111 

• 
Utcrinc tor~llln 1:.. a 111a_1 or oh,tc:irieal 

1.·u nd11iu11 ul 1,1cgna nl hu lta i<i. I l1»1od w111iea l 
, tud 11.·, ol 1h1.· affected t!lcru, ha\l' 1101 been 
,111<lil-d ,o lar. hut lfr, toehcmi,1r~ ca n he a 
tN·fu l l(ltil along,\ i1h hi,tora1hology a nd 
grn" pa thology. 10 d.: 11.· rmine ih impact on 
,uh,equcnt knili1, ol the alkc tcd animab . 
Hi,wchcn11cal :..tut.lie, of 111crinc tor,iun \\lTl' 

carr i1.·d 0111 and arc rcponcd . 

Mate ria l and M ethods 
/\ ,mall piece or inter-caruncular tis,ue 

\\'a, col lected from 12 buffa loes affected \\' ith 
uterine 1orsion. during caesarean set:1ion. 
After collection. 1he tissues were directly 
transferred into 10% neutral buffered 
formalin. rhcse tissue samples were then 
proce;.scd for his tochemistry as per the 
proccdum, described by Luna ( 1968). 

Resulls and Discussion 
Results and histochemical st udies have 

been presented in !'able I Endometrial 
su rface epi thelium was generally absent but 
was observed in a small patch in one case. It 

Fig . I: l'ho1om icrograph showing mO<Jera1e reaction for 
bound lipids in 1hc su rface lin ing of endometrium. Sudan 
Black x 400. 

\\,h mild !~ l'/\S rcat:t i\\: and ;. udan black 
positi\c. rhe bound lipid particles were 
ob,cned in !1 mild t:oa r~c granula r fashion in 
~urra and infranudea r 1011cs of t he cells (Fig. 
I). ThL' ha;.cmenl 1111.·mhrane was also 
modcratcl~ P/\S reaC!i\l'. The reaction for the 
bound li pid \\a, ,ariah lc ranging from 
inconsi,1c111 o r mild to mten,e. The lining 
epithel iu m of the r1.·11111a11h of gland;. ;.howcd 
modcrat<: to ,t rong reaction \\'ith l'/\S ~la in 
and mild to moderate con;.i,1c11cy of aldehyde 
fueh;.in f'C\caling rn11ct:11tration of dil'ferem 
type, ol 1.·arhohydrate,. in the ct: ll s. The 
reat:twn for hound lipitl \\a;. mild 10 modcrale 
in a line !,!l'anular form. The intra-lu minal 
,ecr.:1 ion of t he gland wa;. intcn;.cly rcac1i, c 10 
l' /\S ,tain indicating rich mucoprnt einous 

1 Prof. & Head. Oepartmcnt of Veterinary Anatomy and I I is1ology, College of Vcterinar)' Sciences. I I 11nachal Agricultural 

University. Palampur - 176061 
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complex bul lack of aldehyde fuchs in 
reac1ion. T he reaclion for lipid was moderate. 

Thus. it a ppea rs that the secretion is muco­

proteolipid in composition and no1 a free 

carbohydrate. 

The lamina propria which was hca\' ily 
infi ltrated with cellular materia l in some ca~c~ 

was strongly PAS reac ti ve and also mi ldly to 

st rong ~'tldan black reactive. React io n for 

aldehyde fuchsin was inconclusi ve. The 

placental rernnan 1s and m igratory 

trophoblasts were inert to aldehyde fuchsin. 

but mildly to s trongly reactive for PAS and 
mildly to moderately fo r bound lipids in 

sudan black stain. The endothelium of the 

blood vessels a nd capillaries a lso showed 

sudan black and PAS staining for bound 

lipids and carbohydrates in moderate 
intensity (Fig. 2). 

Fig. 2: Photomicrograph showing PAS positive 
infiltrating cells, endothelium of capillaries, basement 
membrane and sukpithelial propria. PAS x 400. 

Mi•ometrium: The myometrium was 
mostiy degenerated and exhausted as 

indicated by very mild to moderate PA S 
staining of smooth muscles and light to sudan 
black (particularly along their cell membrane) 

which normally should have been rich in these 

features. 
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rig. 3: Photomic rograph showing PAS positive reaction 
in intravascular and inflamatory polymorphs and the 
endothelium of blood vessels . PAS x 400. 

The glycogen concentrat ion at the 
imp lantation site pa rticu larly in the muscular 

layer has been found to be always high 
throughout the gestation period in hamsters 
(Chugh. 1978). which is stated to be im portant 

to meet 1hc changed activit y of the 
musculature du rin g th is phase of 

reproduction. The histochemical react io ns 

were more evident int he ectoplasm than in the 
endoplasm . O n the contrary. in the stratum 

vascu lare. the blood vesse ls revea led 

moderate to stronger concentration of the 
ca rbohydrate and bound lipids (Fig. 3). 

Vascular wall was mild ly to s trongly reactive 
for bound lipids and moderate 10 strong for 

glycoproteins. React ion for aldehyde fuchsin 

reactive carbohydrates normally encountered 

in the vascu larelastin became homogeneously 
sprayed and sometimes indis tinc t due to 

elastolysis. 

Epimetrium: Connective tissue membrane 
was negative for lipids and carbohyd rates but 
was posit ive for elastin as revealed by 

aldehyde fuchsin staining. On the contrary. 
muscle cells did not show aldehyde fuchsin, 

but showed slight affinity to PAS and sudan 

black. The lining mesothelium was mild to 

moderate reactive for both lipids and 



carbohydrates. The epimetrium ha~ also bern 

reported to he relatively histochemically 

poorly react ivc in norma l cycling buffa lo uteri 

(Harcharan Singh. 1983). 

It can be concluded that PAS and sudan 

black for bound lipids were not sufficient to 

give anv diagno~ tic or prognostic c lues about 
lhl' d isca~c. 

Table I : Histochemical H.ea.d ion of the Uterus after Torsion. 

Sr. Tissue SBB PAS AF 
No. 

I. Endometrium 

Basement membrane ± to++ + 
Lamina propria ± to++ ++ ± 
Trophoblast ± to + ± 10 ++ 

Glandu lar epithelium ± to + +lo++ ± to+ 
G landu lar (lumen) contents + ++ 

Capillary endothe lium + + 

2. Myometrium 

Muscle ± ± l O + ·1 

Blood vessels ± to ++ ± to ++ .!: 

3 Epimetrium 

Muscle i. lo + ± 
Connect i\'l' tissue ± 
Mesothclium ± to+ ± lo ++ ± (() + 

SBB - Sudan Black H ± Inconsisten t or V VY mild Ab~cnt 
PAS - Periodic Acid Schiff + Modc·ratc ++ - ln tcn~c 
AF - Aldehyde Fuchsin ? - Non speci fie react ion +++ Ve r\' ~trong 

Chugh M.R. {1971!) Uterine G lycogen 111 hamsters during earl~ pregnancy. Anat Rec 190: .lh.~ 

Harcharan Singh ( I 983) I I is to logical and h1s1ochc111 ical ,1 udic, 011 the buflalo 111cru, during uc,tru, C)dc .. "1 . v . Sc. I he," 
lla ryan.i Agricu lcural Universi ty. Hi,.ar. 

Luna (1968) Manual of Histological staining method of Armed f orce lns1i1u1c of Patho logy. 3rd Ed. McGraw Hill Book 
Company New York, U.S.A. 
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Effect Of 'Hormotone' Therapy On Involution Of Cervix And 
Vulva In Cows And Buffaloes. 

C.V. DINOORKAR1 A.S. KAIKINI2 and D.S. ALONE' 

Univc r,ity J)cpanm.:nt or 1'0 ,1-<irnct uatc Studies in (iynaccokgy a nd ,\nimal Reproduction. f'unp1hrao Krisht 
Vidyapt·cth, Akol;1 - 444 HM 

ABSTRACT 
fheellt:cl o! ·1101motnrw· liquid therapy 

on the involution of cervix and vulva of 13 
co11~ and 18 buffalrn.:). wa, ~tudini. I hL· 
;11.-r,11..:r timt· 1 c4u i1ut fur 1mol11tio11 ,ii cen 1., 

ol nm, 11ai, j,{.'>2, · I j anu 19.11.1 ➔ I 15. qil1a 

li)-t(, I .II d ll(I 9.63·1.57 d.t\~ 111 
c.,pern11L11tal and control group~ 11 hcn.:;i~ in 
buffaloes the corn:sponding valu..:s were: 
Ccnix 19.77±0.51. 20.67± 1.11 and vuh a 
12.22± 1. 11. D. 171:2.06 days. n,c difference 
wa~ non-significant in bnth the group!-. 

• • • 
The rate of post-partum ferti lity primari ly 

depend,; on the time re4uired for invol ution of 
uterus and recurrence of first fcrtilr estrus. 
More rapid the involution of uterus. the 
earlier wil l be occurrancc of estrus. 
Earlier sllldies on involution o r uterus in cows 
revealed that the efficacy of 'Hormotone · was 
highly significant in reducing the involution 
period of uterus in cows. whereas in huff aloes. 
it had no significant effect ( OincJorkar e1 ul. 
1982). information on the in vo lution of cen·ix 
and vulva is variable and scanty. Hence. 
studies on the effect of'Hllrmotonc'Therapy 
nn involution of ccr, ix and vulva in cows and 
hulTalocs arc placed on rccnrd . 

Material and Methods 

21 c111\:, and 24 huftah1l', ofthc l.i \e,-tnd. 

Instructiona l Farm. Ako la were sdect<::d for 

1 A,soc1a1c f'rofcssor of (iynaccolog)' and Ubs1e1 n cs. l' .(.i . 

the pre:,en1 studie, alter a tlllH\\ugli g~nacco­
dinical narn1nat 1nn . On thi, farm. rt:gula1 
dctert1011 o t co\\, hu lfaloc, 111 hrat i, 
rr,1cticcd b~ rurading lc'a,u hull 111 the nm­
t)\ rt·,. l,llhPH·d h, ,ekct 11<· natt:1,d h1,cd1ng. 
1 he l'XpCrtlllL'lll,tl ,u,ir11ah 1•.cn: hL·ahll\ .alld 
lrt·, lru1n ai I gt·nii.il in!t.:cti,m, ,ind !-.cp l 
,111tkr idcnt ical eondition, nl care and 

ma nagt: 111..:1\l. 

the experimenta l group, cornp11,cd ot tJ 
(8 crm.~-hrecl + 5 Sahi\\alJ nm,- and 18 
hu lTaloi;s. 1\ hile control group con,i,ted or 8 
(6 cro,,-brL·d + 2 Sahiwal) co1\ !-. and 6 
burfaloes. Immediately after parturit ion. 
\\ithin half an hour. ·HornHllnnc· liquid 200 
ml. (Charak Pharmaceuticals, Bombay) was 
drenched wcach ex perimental anima l. On the 
second and third day alter parturition 100 ml 
or ' Hormntone ' was administered once dai ly. 

/\ll the ingred ients of ' Hormotom:· arc 
ute rine ,timulants and are capable or 
increasing ovu la tory functions. It is also 
reco mmended by the firm for efficient use in 
ex pulsion of placenta. involution of u terus 
and onset or early post-partum estrus in 
animals. 

Arter parturition. the gynaeco-clinical 
e xaminatio n of all experimental and control 
animals was ca rried out daily in the morning 
after mi lking. Efforts were made to confirm 
the exact time when cervix and vulva 

1 Emcri1us Sc1cn1i,t (ICAR). and R,1d . Dean. Facully of V~tcrinary Science. f>.K.V. Akota - 444 104. 
·' Livestock Dcn·1opmenl Officer, Daryapur (Amra,-a1i) 444 80J Maharnshtra S1ate. 
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completely involuted. without further 

reduction in length. size and shape. and when 
four to five examinations at 24 hourly 

intervals showed no further reduction in si1e 

and length of cervix and vulva. the initial date 

of observation was taken as the date of 

complete involution. 

Results and Discussion 

ln1•olwio11 of Cen•ix: 
i) Cows: The average time interval 

required for involution of cervix in 

experimental and control group of cows was 

18.92± 1.11 days (range 13.0 to 26.0 days) and 
19.63±1.35 days (range 13.0 to 24.0 days) 

respectively. The ave rage diameter of 

involuted ce rvix in experimenta l and control 

group of cows was 4.61 ± 0.26 and 4.89± 0.51 

ems. respectively. The difference was non­

significant (Tahlc-1 ). 

These findings arc in partial agreement 
with Zemjanis (1962). who reported an 
average interval of 3 weeks. but in the present 

study the in\ o lution of cervix was faster than 

that of uterine cornua (21.38 days). However. 

the present findings are much lower than those 
of Morrow et al ( 1969). who reported an 

average interval of 30 days in normal cal vi ngs. 

Difference might be due to breed, 
tnv ironment and managerial variations. 

ii) Buffaloes: The average time required. 

for the involution of cervix in experimental 
and control group of buffaloes, was 

19.77± 0.51 (range 17 .0 to 24.0) days and 

20.67±1.11 (range 16.0 to 22.0) days 
respect ively. The difference was non­

significant (Table I). 

The average diameter of involuted cervix 

in experimental and control group of 
buffaloes was 3.76±0.1 4 cm and 3.59±0.22 cm 

respectively (Table I). 
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The present findings are in agreement with 
that of Zemjanis ( 1962). who reported 3 weeks 
time for complete involution of ccrvi:, in 

cows. However. the present findings are much 

lower than those of Chauhan er al ( 1976). who 

reported an average time of 44.0± 2.14 days. 

The difference might be due to breed. 
environmental and managerial variations. 

Involution of Vulva: 
i) Cows: The involution of Vulva in 

experimental and control group of cows 

averaged I 0.46± 1. 11 (range 5.0 to 21 .0) days 

and 12.50± 1.75 (range 4.0 to 18.0) days 
respectively. The difference was non­

significant (Table 2). 

The present findings are mud1 lower than 

those reported by Zemjanis ( 1962) as 2 wct.:ks 

after parturition in normally calved animals. 

whereas the findings of Dhirendranath and 
Mishra (1978) as 20.63±0.30 days are much 

higher than the present findings . The 
difference might be due to breed , envi ronmen t 

and managerial variations. 

ii) BujJaloes: The involution of vulva in 

experimenta l and control group of buffaloes 

averaged 12.22±1.11 (range 4 to 20) days and 

13. 17± 1.06 (range 9 to 2 1) days respectively. 
The difference was non-significant (Table 2). 

The present findings arc not in agreement 

with the findings of Bhalla et al ( 196~). who 
reported an average interva l of23.6± 1.0 I days 

in 45 buffaloes. The d ifference might be due 10 

breed, environment and managerial 

variations. 
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Table I : Analysis of Variance for invo lution of cervix. 

S r. Parameter Group Mean S.E. S.D. ' t' value Signi-

No. ficance. 
Cows 

I. Time interval Control 19.63 1.35 3.8 1 
0.4084 N.S . 

Experimental 18.92 I.I I 3.99 
Buffs 
Control 20.67 I. 11 2.7 1 

0.2998 N.S. 
Experimental 19.77 0.51 2 .61 

Cows 
2. Diameter of C ontrol 4.89 0.50 1.42 

involuted Cervix 0.5450 N.S. 
Experimenta l 4.61 0.26 0.94 

Buffs 
Control 3 .59 0.22 0.52 

0.570 1 N.S . 
Experimental 3.76 0.14 0.66 

Ta ble 2: Analysis of time required for involution of vulva. 

Sr. Species Group Mean S.E. S.D. ' t' value Signi-

No. ficancc. 

l. Cows Control 12.50 1.7S 4.44 
0.536S N.S 

Experimenta l 10.46 I. I I 4 .00 

2. Buffaloes Control 13.17 2.06 5.04 
0.4222 N.S. 

Experimental 12.22 I.I I 4.70 

REEFER ENC ES 

Bhalla. ICC. !-,om, B.K . anJ Scngar, l). (i. (19<,6) S1uJ1c.:, on n;:pro<l11c.:11on 111 Murrha huflalocs. I I lnvol1111011 ol u1crm. 

Ind ian Vc.:1 J. 4] (I): lN2-91,. 

Chauhan. F.S. '\iarindarsingh a11d fvkh.:1 S111gh ( 1976). lmnl11ti<>n of utcru, and c.:c rv,x in hulraloc,. lndi;,n .I \/cl. Sc.:1. 
]OJ 4 ): 2X6-9 I. 

Dh11c11dl'ana1h. J . ano M "111 :1. I{ .R. ( I97K) S1u<l1c, 11 11 11lc.:n11c, JJVL>lullon a n<l pos1-par1 u m c>1ru, 111 <l:11ry cm". J n,11., 11 .J 

D:my Sc.:i . .l 1(2): 145-4!> . 

Omdorbr. C.V .• Kaiki111. A .S. and Alone. D.ll. ( 191\2). L:lkc.:I ul M-2 J ,rnc I hnapy 011 cxpubwn nl a11crh1 rt h .,nd 

invo lution or u1crus in cows and huffa luc,. :vtahal'CI. Vol. X : 9- 12. 

Morrow, D.A., Roberts S.J. and McEntec ( 1969). Pos1-pa num ovana n ac11 vity and involu1 io n ol uterus a nd cervix 111 dairy 

ca ltlc. Cornell Vet. LIX (2): 190-98. 

32 



UAR 10:1:33-37: 1989 

Postnatal Development Of Testis And Epididymis Of Deccani 
Ram* 

MIR MAQSOOD ALI, A. RAMAMOIIANA RA01 and U.S. SJNG 1f2 

Department of Animal Reproduction , College of Vclerinary Science. Andhra Pradesh Agricultural University 1 

Hyderabad 500 030. 

ABSTRACT 
Studies on the postnatal growth of testis in 

Deccani ram lambs showed that the mean 
testicular weight increased from 6.95 gm at 

120 days to 110.35 gm at 240 days of age. 

The external and Luminal diameters of the 
seminiferous tubule were 114.84±4.95 µm and 

67.71±3.94 µm respectively at 120 days of age 
which increased to 180.18±5.9 µm and 
54.05±3.76 µm respectively at 240 days of age. 

A t 120 days of age the right testis consisted 
of only sex cords while the left testis was 
luminatcd. At 150 days the right testis was 
luminated and was lined by spermatogonia. 
At 180 days, the sern iniferous tubules of both 
the testes had spermatogonia. primary a nd 
secondary spermatocytcs and spermatids. At 
210 days of age. al l the stages of 
spermatogcnesis were noticed and at 24-0days 
of age all the stages of ~permatogencsis a long 
with active primary spermatocytes were 
noticed. It is concluded that at 240daysofage 
the Deccani rams are sexually mature and can 

be used for breeding purpose. 

* * * 
Information on the changes that occur in 

the postnatal development of testis and 
epid 1dymis in domestic animals is very 
valuable to determine the onset of puberty 
and maturity in breeding stock. But such 
information is meagre in Indian breeds of 
shee1_>. Hence, the present investigation was. 

taken up to study the structural changes that 
occur in testis and epididymis during 120 to 

240 days of postnatal developmen t in Deccani 
ram wit h .a view to determine suitable age for 
breeding purpose. 

Material and Methods 

Ten Deccani Ram lambs obtained from 
Government Livestock farm were used in thi~ 
study. They were maintained o n a daily ration 
consisting of 200-250 gm of premixed feed, 
besides 2_5-3.0 kg of greens per lamb. The 
testis and epididymis were collected 
immed iately after slaughter from lambs 
sacrificed at 120. 150,180.210 and 240 days of 

age. 

The body weight and testicular weight of 
each animal at slaughter were recorded. The 
lengt h. breadth and thickness of testis were 
measured with the help of vernier callipers. 
T he testicular tissue pieces obtained from 
apical, middle and caudal part of the testis, and 
head, body and tail of the cpididymis were 
preserved in Bouin's fluid for 24 hours. The 
tissue pieces were dehydrated, cleared and 
embedded in paraffin. Paraffin sections 5-6 
µm thick were stained with Haemotoxylin 

Eosin for routine study and PAS reaction for 
Carbohydrates (Singh and Sulochana, 1978). 

Twenty five seminiferous tubules selected 
at random from each section were selected to 
measure the diameter of the seminiferous 
tubules. The externa l diameter (from 
basement to basement membrane) and 
luminal diameter (from the luminal margin of 
the basal cells to luminal margin at t he 

•Part of M .V. Sc. thesis submiltcd by the First author 10 APAU. 
1Dean of P.G. Studies. 
2Professor of Anatomy. 
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opposing basal cells) or seminiferous tubu les 
were measured with the help of occulometer. 

Results 

·1 he shape of the testis in all the animals 

studied. wall o,al to ovoid . -, he bod) weights 

at 120. 150. 180. 210 and 240 days of age were 
12.5. 14.0. 15.75. 18.10 and 20.25 kg 

rcllpectively .'I he tes ticular weights were found 
to be 6.95. 40.22. 42.02. 62.25 and 110.35 gm 

rc!,pecti,cly for the i.ame period. T he mean 
testicula r weight of t he left testis \\as fou nd to 

be heavier than the right testis in all the age 
groups. 

Semin{leruus 7i,hules: The data on the 

diameter of the !,eminiferou:, tubules at 

different agell , bod) w<:ights arc gi,·cn in Tabk 

I. The growth of the seminiferous tubules 

appeared to be sigmoid type. 

/ 20 nar.\:At 120daysofage.thctc~t icular 
pareneh) ma of right tc:,ti~ consisted of ~c., 

cordll onl). rhe epithelial lining of thelle sc-. 

cord~ was mainly compo~ed of small 

gonocytes. resting on PAS positive basement 

membrane. The small gonOC) te~ had 
basoph il ic cytoplasm a nd darkly stained oval 

nuclei. The large acidophilic gonocytc~ were 
seen in the cent re of the cords ( Plate I). 

Plate I: Photomicrograph from 120 day, right teM1' 
showing sex cords (S.C.). !>mall gono~ytes (S.G.J and 
Large gonocyte, (L.G.). 
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However. in the left testis. immature 
seminifcrous tubules were recorded ,, ith a 

distinc t lumen. Most of the ~eminifcrous 
tubules were lined by spermatogonia and 

primary spermat0C) tell. Dcgcncrat ing large 

gonocytes were also obsen·cd ( Plat t· 2). rhe 

cpididymal duct was lined h) r se udo­
strat1fied ciliated columnar epithelium. 

Plate 2: Photomicrograph from 120 days left testis 
showing luminatcd seminifcrous lubulc (S. f.) with 
prominent basal lamina (8.L.) inters1111al tissue (I. L). 
Large gonocytes (L.G.) and Spematogonia (Sg). 

150 Da_1.1: In the right testis. most of the 
sex cords were seen in the process of changing 

from straight to convoluted seminiferous 
tubules with well defined lumen. The germinal 

epitheli um co nsisted of spermatogonia and 
one layer of primary spermat ocytes. In the left 

te~till. llOme scminiferous tubules were having 

two layers of primary spermatocytes. mos tly 

in 1ygo1ene stage. The lumen of the 
cpid1dymis was often fou nd em pty. 

180 Dar.1 : In hoth the tc\le,. m ost of the 

semmiferous t ubules were ha, ing all cell types 
of germ ina l epithelium like ,permatngonia. 
primar~ and ,ec:ondar) ,permatOC) tc, and 

'>pernwtid.,. I ht· \pct mat id~ \\Ctl' obsencd in 

1,, 11 form:-.- i111 matu1 e and ma ture form~. In 

,1Hnt· ,eminilcrou, 111hulc~. fret: ,rermato,oa 



Plate 3: Photomicrograph from 180 days testis showing 
primary spematocytes (P.S.P.), Spermatids (Spt.} and 
free spermatozoa (Sp.) in the lumen. 

were seen in the lumen (Plate 3). Blind 
receptacle between the tubuli rccti and rete­
testis were recorded signifying the sexual 
immaturity. 

210 Vars: All the stages of 
spermatogenesis were seen. The 
spermatogcn ic wave had set in and in many 
scrninifernus tubules sperrnato1.oa were 
attached to sertoli cells (Plate 4). Basement 

, ., ~ 

ti}_ _,. ~ \ • _. ~ . 

Plate.4: Photomicrograph from 210 days testis showing 

all stages of Spematogonia. The spematogenic wave 
(S. W.) was set in. 

membrane, acrosomal cap and body of 
spcrmatorna showed intense PAS-positive 
n:action. The lumen of the eipdidymis 
contained clumps of spermatozoa. 
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240 Days: The seminiferous tuJ:,·<1·1es were 
lined by all cell t,·pe!> of ger,:';,'mal epithelium. 
The primary sperm:::,ocytcs were ac1i,·e and 
mostly were in 1ygo1ene :, tage (Pla te 5). The 
intcr~titial space cont a rned fully mature 
!,;:yuig Ce,i:;. The epididymis was full with 
clumps of spe rma torna and Whirl-like waves 
were noticed (Plate 6). 

Plate 5: Photomicrograph from 240 days testis showing 
the cross section of active seminifcrous tubule (S . I .). 

Pla te 6: Photomicrograph fllllll 140 day> cpid1dy1111, 
showing the lumen fil led wi1h .:lump, of Spermatowa 
(Sp.). 

Uiscussion 

In the present ~t ud~. the growth pattern of 
tht' .;cminiferous tubu le wa~ recorded as 
sign1t)id in nature.Similar growth pattern was 
reported by Skinner et al ( 1968). The si7e of 
the semi nifcrous tubules was found to be 
significantly corelated with age. body weight 



and test icular weight in Oeccani ram. This is 
in keeping with the observations reported by 
Carmon and Green ( I 952) in rams and Yao 

and Eaton ( 1954) in goats. 

The lumination of the sex cord was 

noticed at 120 days of age and the process of 

lumen formation was completed at I 80 days 

of age in the present study. No data in sheep is 
available for comparison. However, Kesava 

Reddy ( 1983) reported initiation of lumen 

formation at 120 days and completion at 210 
days of age in goats. The sex cords were lined 

with two types of cells- the small and large 
gonocytes. The small gonocytes are the 

precursors oft he spermatogonia and sertoli 

cells. The large gonocytes which were 
centrally located degenerated subsequently. 

Courot ( 1962) and Spasford ( 1962) mentioned 

that sertoli cells proliferated at 120 days of age 
in rams. This is in accordance with the present 

'findings . However, S kinner el al (1968) 
recorded the differentiation of sertoli cells·at 

70 days of age in Suffolk rams. 

The first appearance of spermatogonia 

and primary spermatocytes was observed at 

120 days of age in the present s tudy. whereas 

Skinner ( 1970) reported the same al 11 2 days 
of age in Namaqua and Pedi rams. The early 

appearance of the primary spermatoeytes 
observed a t 63 days in South Down ram 

(Philips and Andrews. 1936) and 56 days in 

Ha mpsh ire rams (Carmon and Green. 1952) 
may be due to differences in breed and growth 

rate. The . secondary spermatocytes were 
noticed at I SO days and spermatids 

a t 180 days in the present study. In few 

.seminiferous tubules, spermatozoa were also 

seen at 180 days of age. 

On the other hand . Carmon and Green 
(1952) reported the appearance of these cells 

at an earlier age in exotic rams which might be 

due to genetic make up and ra~1 growth rate 
attained in these animals. It was also observed 

in this study that the receptacles \\ere 1101 

opened at 180 days of age. as the sperrnato10a 

were not formed. Similar observ.11ions were 
made by Singh and Bhard\\aj ( 1980) in 

Camel. In the present study. ma ture 

interst it ial cells appeared at 240 days of age 

and very few spcrmato,oa could be seen in 
epididymal lumen at 180 days. though the 
lumen was fu ll of spermatoLOa at 240 days 

of age. But in Merino rams. sperms were 
observed between 125 .ind 154 days (Dunn. 

1955). The appearance of Germ cells in 

Dcccani Ram was found to be at a 

comparatively later age than that reported in 

exot ic rams. 

The age of puberty in the present study can 
be taken as 240 days when all the stages of 

spcrmatogenesis were observed . It 1s 

concluded that the Deccani·rams can be used 

for breeding purposes at 240 days of age. 

Table I: Diameter of the seminiferous tubules in relation to age, body weight and testicular weight 

in Deccani Rams 

Age Mean body Testicular External diameter Lumen diameter 

(days) weight weight of seminiferous of seminiferous 
(kg) (gm) tubule (µm) tubule Wm) 

120 Days 12.50 6.95 114.84 ± 4.95 67.71 ± 3.94 

ISO Days 14.00 40.23 124.38 ± 3.72 59.40 ± 4.25 

180 Days 15.75 42.02 147.2 1 ± 4.14 49.50 ± 5.74 

210 Days 18.10 62.25 170.28 ± 3.97 55.44 ± 1.66 

240 Days 20.25 I 10.35 180. 18 ± 5.90 54.05 ± 3.76 
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Pathology Of Certain Uterine Abnormalities In Native Sheep 
C.V.S. R AWAL1 ·N.S. P ARIHAR2 and S.N . L UKTU KE3 

Indian Veterinary Research Institute, latnagar 243 122 (U.P.) 

T he uterus is an impo rta nt constituent of 
female reproductive system. It plays an 
important part not only in growth and 
develo pment of norma l lamb. it also beco mes 
susceptible to various infections leading to 
pathological conditions at early post-partum 

stages: 

McGreeken and Caldwell ( 1969) 
co nducted post-mortem examinatio n o f a ewe 

that had not exhibited oestrus for 58 days and 
found that the left uterine horn was absent 
and that the same side was dominated by a 

large corpus luteum. Pra bha ka ran and Raja 
(1972-) examined 1050 ewe (409 gravid) 
genitalia and reported macerated foe ti (6). 
Pyometra (2). M ucometra (one), Perimetri t is 

(one), haemat ic mummi ficatio n (3). and intcr­
cotyledona ry h aemo rrhage (one case). 
O'Shed et al ( 1974) reported that normal 
oestrus qcles oocurred in five ewes in which 

the left uterine horn was congei:1itally absent. 
Adams ( 1975) exami ned 485 genital tracts of 
ewes during March to May (when ewes not 
grazing ocstrogenic pasture). Of these, 159 
showed Macroscopic cysts in the uterus or 
cervix . 194 specimens were examined 
microscopically. of which 76 showed lesions 
of va rious o rgans incl ud ing endometrit is in 
24%. T he la11er condition wa!. associated with 
the presence of cysts in the uteru~ or cervix . 

T he objccti\·e of the present investigation 
was to examine the o ccurrance of 

•Scientist S-2 Division of Animal Reproduction. 2Scientist S-4 Division of Pathology. 
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pathological co nditions o f uterus encountered 
in ~1a11ghtcrcd e\\C,. 

Materials and Methods 

JOJ geni talia ol nondescript sheep were 
procun:d fro111 the local municipal small 
anima l a hatwir. Ba rci lly. Sheep were sacrified 
during the earl: morning hours and the 
orgarb \H"ft: rc111mcd and transferred to the 
lahorawr~ immediately lor the mve~tigation 
1n moi,1 tO\\eb. Oh,enatiorn, for ailments 
ll'en: I\CII rccrnded. Small pieces of uterine 
ti~:.UC from :n:-1 ca,e, \\Cre fixed in 10% 
neu11a l forma l ~aline ror 24-72 hours. 

Results and Discussion 

or the JOJ C\\ cs. 42 ( IJ.86Si) were found to 
be ,uffc, ing \\ ith grn,s pa th ologica l 
condition~ of utcnr~. \\hrle others did 1101 

rewal an: apparent abnormalitie~. Of the 
afb:ted 42 animab. 59.52% showed tht: 
:. : mp to m, tif. end om ctr it is. BI a c k i ~ h 
pig111en ta1inn of the mucma was ohscrvcd in 
one ca~e I hg f ). I he liquified foetal ca:,e-, 
\\Cre the lca~t. Met riti~ and anatomical 
anomalie, were other c,,ndition, noted. 

rig. l: Blacki,h pigmentation ol the mucosa 111 utcru,. 

Of the three anatomical anomalies of 
uterus. one ca~e was that of uterus unicorn is 
(fig. 2). The left uterine horn was congenitally 
absent, both the ovaries were present and 
blood supply was normal. The left oviduct 
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Fig. 2: A case of u terus unacom,s. fhe oviduct as blind and 
SIUlllp)' . 

was prc:,e nt i11 the proxima l third only. 
forming a blind pouch t0\\ ards the uterine 
e nd . Right horn had the foetus and appeared 
lo be normat. On histo-pathological 
e.,arnination. the left m ary had a piece of 
hone. H owe\(:-r. both m arit'~ lnol-.ed normal 
macro~copicall~. ·1 hc ,econd ca,c con,is1cd of 
.. 1 l1brou~ memhrane along lhc greater 
cunalllre of hmh tht· hrnns. I he 1h1rd ca,c 
had thick fibrous inter-cornual bands (Table 
I). 

22J ca:-c, \\CIC ,tuclicd lnr hi\lo­
patholog1c,tl t·o1Hlit1011 111 utern,. ::!2 animals 
(9 81'1) nhihitcd lc,iorh ( I ;1hk 2). 
Pig111cnlalio11 Ulll: lo melanin hat:mo,1denne 
\\a, found in 6.71',, ca,e, (hv.. 3). Of the,c. 

Fig. 3: Mela nin pigmentation in uterine mucosa. H. & E. 

X 110. 
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3.13% revealed the pigment on one side and 
3.58% in bo th uterine horns. Six cases 
revealed predominenlly mono nuclear cell 
infi ltration with few ncutro phils. if at a ll 
Ra rely , mild dila ta tion of uterine glands with 

or witho ut mild fibrosis was also o bserved in 
these cases. S uc h cases ind icated the 
persis t a nce of low g rad e infec t ion. 
Adenomyosis (presence o f uterine glands in 
the muscu lature) was observed in one case. 

Table 1: Percent incidence of various gross pathological conditions of uterus In Sheep (N-:::303) 

Sr. Condition 
No. 

I. T otal cases 
2. Endometritis 
3. Metritis 
4. Anatomical anoma lies 
5. Liquified foetus 

N - No. of cases examined. 

No. of patholog ical 
cases. 

42 
25 
8 
3 

% of pathological 
cases. 

13 .86 
8.25 
2.64 
0.99 
0.33 

Table 2: Percent occurrence of various histo -pathological conditions of uterus In Sheep (N:;:: 223) 

Sr. Condition Unilateral Bilateral Total 

No. No. % No. % No. % 

I. Pigmentation 7 3.13 8 3.58 15 6.71 

2. Subacute endometritis I 0.44 5 2.22 6 2.66 
3. Adenomyosis 0.44 I 0.44 
4. Total 9 4.01 13 5.80 22 9 .81 

N - No. of cases examined. 
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A BSTRACT 
Him:hemical analysis o fOsmanabadi buck 

~emen rc,caled the init ial fructose. tota l 

proteins and total lipid levels a-; 486.511 ±32.34 

mg. 4.69±0.20 gm and 341.225± 1 :U8 mg per 

100 ml semen and 404.70±23.55 mg., 3.54±0.25 
gm and 275.54±14.28 mg per 100 ml scininal 
plasma respectively. These constituents were 

also estimated in Osmanabadi crossbred 
bucks (50%). Highly significant variatio11 was 

o bserved within individuals a nd also between 

pure bred Osmana badi and their cross-breds 

for the levels of fructose in whole semen. Non­
significant variation was observed within 

individuals and also between purebred 

Osmanabadi and their crosses for the levels of 

fruc1osc in sem inal plasma, proteins and lipid 

levels in semen and seminal plasma. 

,i, • • 

On scanning the available literature, it is 

revealed 1hat no information is available on 
biochemestry of cross bred buck semen. 

Osmanabadi is a dual purpose goat breed 
from Marat hwada region. S tudies on 

biochemica l constituents of Osamanabadi 
and their cross-bred bucks may help t◊evolve 

appropriate dilutor for preservation of buck 
semen. If succeeded, it will help in undertaking 

A I programme in goat breed ing on mass scale. 

Fructose is claimed as chief nutr ient for 

spermato?Oa. Protei ns arc essential for buffer 
action. ionic equilibration and protective 

action. Lipids have important functions in 

cellular structure and i n anaerobic 
metabol ism of spermatozoa. 

Materials and Methods 

Studies were undertaken at the 'Goat Unit' 
and the Department of Gynaecology and 

Obstetrics. College of Veterinary and An imal 

Sciences. M.A. U. Parbhani. Only mature 
bucks wi1h better body weight and libido were 

selected for study comprising of four 

Osmanabad i pure breed bucks. four Saancn X 

Osmanabadi cross-bred (50%) bucks. two 

Alpine X Osrnanabadi cross-bred (50%) 
bucks. These bucks were trained forcollec1ion 

of semen by A. V. method . 

Semen samples with op1irnum semen 

qua lity only were selected for study. Fructose 
determ ination was done as per 'Roe· ( 1934) 

wi th sl ight mod ification as cited by Mann 

( 1964). Protein content was estimated by 
' Biuret ' method and total li pid contcn1 was 

estimated by 'Phosphovanilline' method. The 

data was subjected to 'analysis of variance· as 

per Snedecor and Cochran ( 1967). 

Results and Discussion 
Fruuose: Init ial fructose level 111 

Osmanabad i buc k semen ranged from 
255.907 to 736.980 mg per 100 ml with mean 

as 486.5 11 ±32.34 mg per 100 ml (Table I). T he 

range of init ia l fructose is in approximation 

with the range 300 lo 900 mg reported by 

Mann ( 1964) in buck semen. 

Patil ( 1970) found mean in itial fructose 

level of 6 11.94 mg per 100 ml semen in 
Ma labari bucks. Barakat er al ( 1972) reponed 

ini tia l fr uctose level in bucks as 820±38.69 mg 

•A Pa rt of the M.V.Sc. T hesis submitted to Marathwada Ajricultural University, Parbhani - 431 402 
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Table I: Details of estimated ~'a lues of biochemical constituents o f who le semen a nd Seminal 

Pla~ma of O1ornanabadi pure bred a nd cros!t bred bucks. 

CONSTITl ' El'iT & WHOLE SEMEN SE~IINAL P LAS M A 
BREED Range Mean Range Mean 

FR UCTOSE (mg/ 100 rril.) 

Osmanabadi 255.907 to 736.98 486.5 11 ± 32.34 239.76 to 575.34 404.70 ± 23.55 

Saanen X Osmanabadi 434.58 to 984.43 633.296 ± 34.02 302.27 to 71 4.69 404. 708 ± 23.551 

8eetal X Osmanabadi 423.05 10 805. 76 602.89 ± 38.38 231.70 to 756. 16 469.765 :t 46.775 

Alpine X Osmanabadi 682.17 to 1205.76 795.30 ± 50.50 388.47 to 889. 16 515.683 ± 46.M 

TOT AL PROTEIN (gm. / 100 ml.) 
J.,. (hrnanabadi 2.91 10 5.71 4 .69 ± 0 .20 2.50 10 5 .98 J .54 r. 0.25 

Saam:n X (hmanahad i 3.23 to 7. 10 5.27 :t 0 .31 3.82 to 5.86 4 .98 ± 0 . 16 

lki:tal .\ o~manahad1 4 .02 to 7.10 5.24 ± 0.31 2.98 to 5.26 4 .04 ± 0 .26 

Alp111e X o~manabadi 3.69 to 5.85 5.03 ± 0 .23 3.82 10 7. 10 5 .24 !: 0 34 

TOTAL LIPID (mg IOU ml.) 
l),:n,111ahad1 266.4 10 420.52 341.225 ± 13.38 I 62.67 to 357.83 275.54 .t 14.28 
:-..1a11,·n .\ (),ma11ahad1 297 .61 10 425.52 352.93 ± 10. 11 185.44 to 373.50 316. 18 :!. 12.39 
lhT!al \. O,m,1nah.u.l 1 21 I. 79 10 404.82 323.90 ± 21.07 21 1.97 to 352.46 291.29 ± 17.52 
,.\lp111, \ Chm,111,1had1 282.08 10 404.85 34J. 10 ± 12.99 2 1 I .40 10 352.46 286.47 :t 16.35 



per JOO ml of semen. Varshney et al (1977) 
observed initial fructose level of 
1294.50±15. IO mg per 100 ml semen in 
Barbari bucks. Mittal and Ghosh (1980) 
estimated fructose level as 795.92±!0.72 mg 
per cent in Parbatsar bucks. El-Sayed et al 
( 1983) reported fructose level in whole semen 
of Baladi bucks as 806.11±333.97 mg per cent. 
Mean of initial fructose level in Osmanabadi 
buck semen is lower than the values reported 
by these workers in other breeds of bucks. 

Initial fructose level in Osmanabadi buck 
semina l plasma was estimated as 
404. 70±23.55 mg per I 00 ml. T hese values are 
lower than those of lgbo~li (1979), who 
reported 631.1±9 1.6 and 597.3±58.4 mg per 
100 ml seminal plasma in Zambian and Boer 
bucks respectively. · 

Highly significant statistical variation was 
observed in the levels of initial fructose in 
whole semen within individuals and also 
between pure bred Osmanabadi and 
crossbred bucks. However, variation of initial 
fructose values in seminal plasma was non­
significant. Bishop et al (1954) observed ·non 
significant variation of concentration of 
initial fructose between the breeds but 
significant at 5% level between individual 

bulls. 

Total Proteins: Total protein level in 
Osmanabadi buck semen estimated as 

4 .69±0.20 gm per 100 ml. (Table l) is lower in 
Osmanabadi bucks as compared with 11 .60 
gm per 100 ml in Malabari bucks reported by 
Patil (1970). 

Total protein level in the seminal plasma 
of Osmanabadi bucks was estimated as 

3.54±0.25 gm per 100 ml which is in 
consonance with the values 2.99±0.28 gms 
reported by Dunder et al (1983) in Angora 
bucks. Variation of the values of protein in 
whole semen and seminal plasma was 
statistically non-significant within individuals 
and also between purebred Osmanabadi and 
cross bred bucks. 

Total Lipids: Total lipid level in the 
Osmanabadi buck semen was observed as 
341.225±13.38 mg per l00 ml and in seminal 
plasma it was 275.54±14.28 mg per 100 ml. 
Variation of the values of total lipids in whole 
semen and seminal plasma was statistically 

non-significant within individuals and also 
between pure bred Osmanabadi bucks and its 

crossbred bucks. 

Total lipid values have not been reported so 
far by any of the research workers either in 

whole semen or seminal plasma of bucks. 
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As the spermatozoa emerge from the testes 
and begin to appear in the caput epid idymis 
they exhibit no progressive movement a nd 
fertilizing ability. They acquire these 
properties gradually d uring the transit in the 
epididymis. The most striking morphological 
change associateq with the passage is 
migration of proximal cytoplasmic droplet to 
the distal end of spermatozoa. This indicates 
the maturation process of spermatozoa which 
gives the ejaculated sperm their capacity for 
motility and fertility (Bedford, 1963). 

Materials and Methods 
The epididymis a long with testicles m 

pairs be longing to 6 local bucks were collected 
from slaughtc::r house, Mhow, in a thermos 
llask containing ice. In the laboratory, the 
fluid was aspirated from ductuli efferentes. 
ca put, corpus and cauda epididymis. For the 
study of middle piece and tai l abnormalities of 
spermatozoa, the fluid was preserved with a 
drop of forma l saline. The smears of the fluid 
obtained from different segments were 
prepared on clean micro slide. 

The sperm head morphology was studied 
as per W illiams ( 19 20). Th e head 
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abnormalit ies were classified accord ing to 
Lagerlof ( 1934). The presence of cytoplasmic 

droplets, a crosome defects, tailless heads, 
and abnormalities of middle piece and tail 
were studied under phase contrast microscope 
us ing wet preparations. The sperm 

abnormalities were classified according to 
Bane (1961) counting 200 sperms on each 
slide. Standard statistical method was applied 
for the analysis of the data (Snedecor and 
Cochran, I 967). 

Results and Discussion 
The tota l number of abnormal sperm 

heads were maximum at the region of duct uli 
efferentes (20. 97±3.28) followed by a 
significant fall (P<0.0 I) at the region of caput 
(15.64±2.25), corpus (10.98± 2.06) and cauda 
( 11.31± 1.78) epididymis. The number of 

tailless heads, middle piece a nd acrosome 
defects did not vary significantly in t he 
segments of the reproductive tract. 

The sperm tail defects were minimum at 
ductuli efferent es (2.32±0. 73) followed by 
significant increase (P<0.0 1) at •;aput 
(4.32±1.13), corpus (9.65-1.54) and cauda 
( 15.99±3.08) epididymis. 



The number of proximal cytoplasmic 
droplets decreased significantly (P<0.01) 
from ductuli efferentes/caput epididymis 
(189.0o±l.12/ 180.33± 3.48) to corpus/cauda 
epididymis (26.66-1 .1 1 / 8.33±0.95). The trend 
was reverse in the occurrence of distal 
cytoplasmic droplets, as their number 
increased significantly (P<0.01) from ductuli 
efferentes/caput epididymis (3.00± 0.65/ 

·6.00±0.73) to corpus/cauda epididymis 
156.33±5.20 / 184.66±4. 92). 

The findings in the present study are in 
agreement with the work of ot her 
investigators in the goat (Curry and Vinha, 
1982) and Rao, ( 197 1) and Rao et al ( t 980) in 
cattle, who att ributed reduction in a bnormal 
heads at caput epididymis due to its great 
resorptive power. 
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Plasma Progesterone Concentration During Oestrous Cycle In Goat 
G.M. WANI1 

Institute of Animal Breeding and Genetics, Veterinary School, Hannover, West Germany. 

ABSTRACT 
Plasma progesterone concentrations in 

German dwarf goats of mixed inheritance 
were analysed by radio-immunoassays {RIA). 
The sensitivity of the assay was 0.15 ng/ ml. 
Blood samples were collected at 3 days 
intervals from onset of oestrous till next 
oestrous in cyclic goats. The progesterone 

values in plasma were under I ng/ml 
immediately before the sexual season (in 
August) and during oestrous. The values 
increased from 0 .25 ng/ ml on day O to 10.3 
ng/ ml on day 12th. Thereafter, the values 
declined and were below Ing/ ml on day 21 of 
the cycle. 

* * • 
1 Present address: Professor-cum-Chief Scientist & Head Division of Animal Production and lncharge (Dean), Faculty of 
Veterinary Sciences and AH Post Box. No. 461, Srinagar - I 90 00 I 
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The superovulatory response after 

administration of gonadotrophins during 

early (Wani et al, 1989) and late (Moore and 

Ep pleston. 1979) Luteal phase were better 

than their administration during mid Luteal 

pnase (Ott er al, 1979). The knowledge of 
progesterone concentrations during different 

phases of oestrous cycle was thus thought to 

be helpful in selection of potential donors. 

Therefore, the present study was underiakcn. 
to ana lyse progesterone concentrations in 
blood plasma of cyclic goats. 

Materials and Methods 
14 German dwarf goats of mixed 

inheritance were used in this experiment. The 

animals were maintained under identical 

condit ions and kept as single or in small 

groups of2-3 animals per box. Heat detection 
was undertaken by parading an approned 

buck 10 each box twice daily. The blood 
samples were collected from jugular vein of 

cyclic goats on 0. 3. 6. 9, 12, 15, 18. 21 days of 
cstrou~ in heparini,ed ( I mg Vctrcn110

, ml 

blood Promonta. Hamburg) plastictube~and 

centrifuged at 4°C by 5000 g for 20 min. The 
separated plasma was stored in I ml pla~tic 

tubes at -20nC. Progesterone concentrations 

were measured by RIA at Endocrinology and 
Laboratory, Clinic for Bovine Gynaecology, 
Veterinary School. Hannover. The sensitivity 

of the assay was 0.15 ng/ ml. 

Results and Discussion 
Plasma progesterone concentration\ alucs 

immediately before the onset of breeding 

season (August) and during oestrous were lo\\ 

in all the goats. 1 hcsc increa~d gradual!~ to 
peak \:due ( 10.3 ng ml) around day 12th of 

oestrous cyck Thereafter. they declined and 

reached basal lo\\ \ alues around day 21 in 
cyclic goats (Table l).Thesc obsenation-, arc 

comparable to tho~c reporn:d b~ Chemineau 
er al ( 1982) and Lucaroni et al ( 1980). 

The plas;na progesterone value:, ranged 
bctv.cen 1.6-6.5 ng 1ml during early and late 

phases of oestrous cycle (J-6 day or I S-21 day 

of the cycle. Day of oestrous = DO) . but were 

much higher (8.8-13.J ng ml) during mid 

cycle (Da~ 9th- 12th). lktter O\ulation rates 
were ohscned in goats when supero,ulat1ons 

were a ll L'mptcd during early and late phase of 
oe:,trou-, c~elc (Wani <'t al. 1984. 1989: Moor 
et al. 1980), than during mid cycle (Ott et al, 

1979). The high progc:-.tt:1011 profile during 

this phase as obser,ed in this stuuy may 
perhap~ explain the lo\\ and \arted 

supermulatory re~ponse during midcyclc 
~timulations in these goats as reported (Wani 
et al, 1980). 

·1 he progesterone assay ma) thus be u:.cful 

in ~election of potential donors to avoid 

varied supero\"ulatory response . which is one 
of the :,trongcs t limitation of embryo transfer 

programme (Arm,trong et al. 1983). 
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Table I: Plasma progesterone concentrations during oestrous cycle. 

Time of blood coll-ection 
,_,,.._ .... _ 

Oestrous cycle days 

Item Before o nset Du ri ng DJ 06 09 01 2 015 0 18 021 

of breeding oestrous 

season (Day 0) 
(August) = DO 

I . -
No. of animals 14 lO 8 6 J J 3 J 3 -
Plasma ' 

I 
progesterone 
concentration ., 
(ng/ ml) 

X 0.22 0.25 1.64 6.2 8.8 10.J 6.5 3.J 0.19 
s 0.05 0.09 0.93 1.6 2.7 3.8 J. l 1.5 0.04 

Range 0.15-0.J J 0. 15-0.38 0.80-27 J.7-7.9 6.1-1 1.9 I 6.6-1 4.J 4.6-I0.1 2.6-. 5.6 0.15--0.21 
-

U AR 10: 1:46-48 : 1989 

Superovulation And Synchronization Of Estrus In Goats 
INDRA MANl1 and s.v. V AONEIRE 

Department of Gynaecology and Obstetrics, College of Veterinary Sciences, G.8. Pant University of AJriculture & 
Technology, Pantnaga.r - 263 145 (U.P.) 

AB STRACT 
Oestrus in 16 goats was synchronised with 

daily I. M. injections of 12 mg progesterone 
for seven days. Superovu lat ion in 8 goats was 
carried out with injectio ns of 2 doses of PM S 

gonadotrophin 1000 I U. 24 hours after 
withdrawal of progesterone therapy and 400 · · -
IU on the following day and chorionic 
gonadot rophin I 000 I U given int ravenously 
12 hours after the onset of oestrus. 

•Presen t address: Livestock Development Officer, Exot ic Can le Breeding Farm. Sha ra i Sain. Chamoli - 246424 (U.P.) 
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All the goats showed estrum I to 2 days of 
the final P MSG injection. An average of 13.87 
follicles developed in the ovaries with an 
average of 10.62 ovulation points. The 
ovulation percentage was 76.58% with 3.25 
follic les found unruptured. 

• • • 
Synchronization of oestrus is carried out 

to oring the animals in oestrus within a short 
period''of t ime ofi-2 days, so that they could 
be mated together for planning the 
parturitions. It is a lso necessary for transfer of 
embryos to have the donor and recipients at 
the same stage of estrus. By superovulation. 
we can obtain large number of ova from a 
single donor for t ransfer in a large number or 

recipients. 

PMSG was first used for mu ltiple 
pregnancies in sheep by Loginova and 
Lopyrin (1938). Superovulation was induced 
in goats by Van Rensburg ( 1964). Suh e, al 
( 1975).Ahmed and Maurya ( 198 1 ). f.grawal 
e, al ( 1982), Armstrong el al ( 1982) and 
Pandiya and Rathor ( 1986). 

Suh et al ( I 975) induced superovulation in 
goats by progesterone treatment followed by 
1000 JU PMS and 100 JU HCG. Armstronge~ 
al ( 1982) induced ovulat ion in goats before 
onset of breeding season by P MS and 
synthetic progestogen. 

Materials and Methods 
16 no n-descript goats of 2-3 years of age 

were estrus synchronised with daily inira­
muscular injections of 12 mg progesterone 

(Progesterone injection. Lyophillic Labs .. 
Bombay) for seven days. out of which 
superov~lation was induced in 8 goats by I. M. 
injection of 1000 JU of PMSG (Folligon. 
lntervet International, Holland) twentyfour 
hours after withdrawal of the progesterone 

therapy, followed by a second dose of 400 I U of 
P MSv on the following day. 

The goats were detected in estrus with the 
help of an approned buck of good libido. 

Chorion ic gonadotropin (Chorulon. Intervet 
International, Holland) 1000 JU was injected 
intravenously t we Ive hours after the onset of 
estrus. The goats were mated two times with 
bucks of proven fertili ty. 4-6 hours after the 
onset of oestrus. They were Iaparotomised 
after 72. 96 and 120 hours after onset of 
oestrus for collection of embryos in another 
series of experiments and the ovulat ion points 
and matured graafian follicles were counted 
on both the ovaries. 
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Results and Discussion 

An average of 13.87 (range 9- 20) follicles 
developed ·on both ovaries of the goats and an 

average of 10.62 (range 3-18) ovtrlation points 
were observed. Matured follic les indicated 
76.58 percent ovu lations (Table I ). 

fhe synchronization of estrus in goats was 
100% wh ich is comparable with the results of 
Yan Rens burg ( 1964) using 20 mg 
progesterone for five day~. Marinc:owitz 
(1967) with 25 mg for 3 day~and Ahmed and 
Maurya ( 198 I) who used hydroxyprogestcr­

-one caproate 10 mg for 6-14 days. Suh el al 
( 1975) had used only one dose of PMSG whi le 
two doses of PMSG were used in the present 
investigation. 

The ovulation rate of 10.62 in the present 
investigation is quite comparable with that 
obtained by Armstrong e1 al ( 1982) and 
Ahmed and Maurya (198 1). 

The ovulation percentage of 76.58% in the 
present investigation is higher than that of 
734% reported by Nishikawa e, al ( 1963) and 
7 1.14% reported by Pand iya and Rathore 
( 1986). respectively. 

The average number of unruptured 
follicles was 3.25 wh ich is lower than the 
average of 4.55 follicles observed by Pandiya 
and Rathore ( 1986). A higher dose of LH 
might he necessary .for rupturing ,ill the 
matured follicles . 
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Table 1: SuperovuJatory response or PMSG and HCG regimen on goat ovaries. 

SI. Animal Total mature follicles Total Total ovulation Total Overall p.c. 

No. No. developed points observed of ovulations 

Lt. ovary Rt. ovary Lt. ovary Rt. ovary 

I. 21 4.0 5.0 9.0 l.O 2.0 3.0 33.33% 

2. 28 8.0 12.0 20.0 6.0 10.0 16.0 80.00% 

3. 38 10.0 10.0 20.0 10.0 8.0 18.0 90.0% 

4. 22 9.0 7.0 16.0 8.0 6.0 14.0 87.5% 

5. 35 6.0 5.0 1 l.O 4.0 4.0 8.0 72.72% 

6. 32 4.0 7.0 I l.O 3.0 4.0 7.0 63.63% 

7. 29 6.0 9.0 15.0 4.0 6.0 IO.O 66.66% 

8. 34 4.0 5.0 9.0 4.0 5.0 9.0 100% 
Total 8 51.0 60.0 11 l.O 40.0 45.0 85.0 76.58% 

Mean 13.87 10.62 
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Hormonal Induction Of Lactation And Histomorphology Of 
Mammary Glands In Prepubertal Goats 
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Department of Gynaecology & Obstetrics, College of Veterinary Sciences, G.B. Pant University of Agriculture & 

Technology, Pantnagar - 263 145 (U.P.). 

The work on induction of lactat ion in 

adult goats has been reported by some 
workers after administration of different 

proportions of estrogen and progesterone for 
varied lengths of time (Cowie e1 al. 1965 a.b; 

Montigny e1 al. 1981 and /\ lmlid. I 983). but 

apparent lack of information in this regard in 

prepubertal goats prompted this 

investigat ion. 

15 prepubertal goats of 2 I / 2 to 5 months 
of age and 4 to IO kg in weight were included 

in this study, 5 of which were ovariect0mized one 

month before the experiment. The five 

ovariectomized and five intact goats 

comprised the experimental group and five 
intact goats served as control. The 

experime ntal goats were gi ven seven 

injections of stilbesterol diproprionate 
(Vetestrol. May and Baker} and Progesterone 
(Lyophillic Lab .. Bombay)tul0.25 mg and 0.75 

mg / kg bod y weight respectivel y . 

subcutaneous ly, on alternate days. 
Prednisolone (Hostacortin 'H', Hoechst) 0.4 
mg / k g b o d y weight was injected 

intramuscularly daily for 3 days. 24 hour~ 

after the last hormonal injection. Massage of 

the mammary glands was started after the 

third dose of the hormones 10 s timulate 

lactogenesis. One month after the treatment. 
biopsy samples from the micl region or 1he 
mammary glands were collected su rgically 
from all the goats. The tissues were fixed in 

10% buffered formalin and processed by 
rout ine oaraffin tissue technique. Sections of 

11)epartrn.:nt of Ana tomy & Histology 
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5 µm thickness were cut and stained with 

haematoxy lin and eosin (Li ll ie and Fu ll men. 
1976). The mi lk yie ld was recorded weekly for 
a period of 13 weeks. 

Results and Discussion 
The experimental goat, rc,ponded 

favourably to the treatment. resulting in an 

increase in the sii'e of the mammary gland, 

(Fig. 1-3) . Lactation starled from 13th to 15th 

day from the s tart of the treatment. The pcak 
average week ly milk production (495.2 ml) 
was alla ined earlier (in 5th week) h} the in t;u.:t 

animals as compared to the peak yield (427.0 

ml) attained ( in 7th \\L'l'k) h, thc 

ovariectomii'ed goah. T he Iowa quant it} of 

milk produced by the treated goats in this 
experiment could be allrihutcd to the lo\,cr 

ages and body weights of 1h..: an imal., .Thc 

rig. I: Rudimentary mammary gland, (arrow,) in 

prepubertal contro l goal. 



Fig. 2: Well developed mammary glands in normal 
treated prepubertal goat. 

data indicate that the yield was rela tively 

higher throughout the observation period in 

intact treated goats than in ovariectomi1ed 

ones. However, the difference was s tatistically 
nonsignificant. This is in agreement with the 

findings of S ud ( 1972) in heifers. All the 
treated anima ls showed behavioural signs of 

oestrus within 2-3 days of the first stilbestrol 

and progesterone injection which pers is ted for 

about 3-4 da ys. 

The histolo g ical exami nation of 
mammary glands oft he control goats revealed 

an abundance of connective tissue. Various 

~i1cd accumulations of adipose cells were 
likewise present. Few ill-developed alveoli 
and ducts were discernible wit hin the lobu le. 
Unda the inOue nce of hormona l t reatment. 
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!Fig. 3: Well developed mamma ry gla nd , 111 

ovariectomiied prepubertal goat. 

there was a decrease in the n)(rncct i,·c t i~~u, 

which was replaced by glandu lar tissue. f hc 

alveol i became distended and lined with ~ingk 

o r two layered cuboidal to columarcpithcli,t! 
ce lls resting on a di~tinc:t ba~crrn:nt 

membrane. The a lveoli were round. ontl and 

irregular in shape. The connecti,·c t i~sUl' 
between the alveoli was loose areolar. ·1 he 

lobular ducts were lined with ~impk cu hoidal 

or low columnar epithelial celb. Thi~ wa~ in 
confirmity with the find ings or Parmer N al 

( 1987) in lactating adul t goats. Thus. it is 
concluded that the prepubertal goats and nen 

Kid s of 2 1/ 2 months o f age cou ld be 

successfully induced to lactation b~ the 

hormona l 1rea1ment. The pre~encc of O\ aric~ 
i~ not indispensable for such induct ion an<l 
maintenance of lacta tio n in thi~ specie~. 
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Ovarian Response After Repeated Superovulation In Cross-bred 
Cows* 

B.N. HIIAI IACHARYYA, A. K. S1;-;11A, S.N. Sl\'IIAt and BAL RA.J SINGII 
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ABSTRACT 
Six cro~~-hred repeat hrccder cows were 

s upcrovulatcd by administering a 

combination of PGh alpha and PM SG. 
Com~iderabte variation in superovulatory 
response was observed after first 

superovulation treatment. Repeat 

supernvulation a t an interval of eight to ten 

weeks was performed in all the cows using the 

same treatment regimen on six successi,·e 

occasions. The ovarian response was found to 
decrease significantly (P<0.0 I) after first two 

superovulatory treatments in all the cows. /\II 
rnws except one developed varying numbers 

of anovulatory follicles. In one cow where the 

O\'arian re~p onse was judged to be very poor. 

these follicles were palpable following all the 
:,,ix supcrm, ulatory responses. 

• • 
Supcro, ula1ion i~ a procedure b~ which 

n11 1m:rnu, oocytl·, can he ,ahagcd and made 
to o,·ula1c. The succe:,,, of egg 1ran:,,fer 

technique depend s largd~ on re liable ,m:th ods 

fort he induction ofsupcrm ulation in order to 

hane:-.t large number of normal fertile egg:,, or 
l'lllbr~o,. The most common met hod i:-. the 
-.1imula11on or follicular gro,, th and o, ulation 

11 ith the help of PMS(i hormone . 
Prostaglandin r: alpha has been cx1emi,ely 

U:,,l•d 111 cattle for the control a nd 

• Part ol M.V.Sc. I hc,ts ,ubinittcd by the ,cnior author 10 llirsa r\griculluraJ Uni,ersity. Ranchi. 

l'n 1k,,or and llc,id. Dcr11. of Gynaecolog~ & Obstctncs. Bihar Veterinary C'ollcl!X. Patna-X000 14. 
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synchronisa tion of estrous cycle because of its 
luteolyti c properties . To induce 
superovulation. prostaglandin Fi a lpha in 
combinatio n with serum ganadotrophin has 
been preferred over progcstagens due to its 
ease of administrat ion and for eliciting belier 
ovarian respomc. H owever there arc 
limitatio ns o n the number of eggs which may 
be produced during one ~uperO\ ulatory 
treatment and the procedu re needs to be 
repeated to recover maximum number of egg!> 
from individual cows. O varian response after 
re peated superovulation has not been 
extensively studied and the results obtained 
so far arc inconclusive. Therefore. present 
investigation was ca rried out with the two­

fold objectives: (I ) T o stud > the 
superovulatory response in cross bred cow 
followi ng administration of PMSG a nd PG Fi 
and (2) To monitor the ovarian response afler 
repeated su perovula tion with PMSG and 
PGh alpha . 

Materials and Methods 

The present investigation was·carried out 
on six cross bred (H olstein-Friesian X local) 
repeat breeder cows maintained at Ranchi 
Veterinary College. Rin,a Agricultural 
University. Ranchi. Based on gynaceo-clinical 
examination and A. I. records. these animals 
were diagnosed to be repeat breeders with 
regular estrous cycle for the last ,;ix months or 
more after calving. T he cows were healthy 
with apparently normal genital tract and 
ovaries. Their average age was between 4-8 
years and had cahed 2-3 times previously. 
They were maintained in a separate barn 
under iso wnagcment cond itions. Feed ing 
was carried out as per the 1. R.C. s tandard 
a nd they were a llowed gra7ing for 5-6 hours 
during the day. 

The superovulation regimen conl,il,tcd o f 

two intramuscular injections of 25 mg PG 1-: 
alpha (Lutalyse. UpJohn) at 10 da~~ intcnal. 
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Forty eight hours prior to second injection of 
Luta lyse. 1500 l. U. PM SG (Antcx. Leo) was 
administered I.M. The cows were checked for 
symptoms of estrus and were bred by A. I. wi th 
chi lled semen from bulls of d ocu mented 
fertility. twice at 48th and 72nd hour!, after 
second injection of PGF1 al pha. O\a rian 
response was monitored by rectal r alpation 
bet ween day 6 and 8 (estru~. da) 0). The 
resr o nse was g raded on the ba~is of number of 
palpable corpora lutca on both the O\arics. 
The response was rated as good (morr than 12 
corpora l.utea) moderate (6 to 12 corpora 
Lu tea) and poor ( I to 5 corpora Lu tea) a:, per 
Dona ldson (1985). The O\aric:. \,ere 
considered c1~ having refractory stimulation 
when there were no pal pa blc corpora I utea. 

Repeat superovulation was performed at 8 to 
10 weeks interval for s ix succcl,si,·c occasion!> 
with identical drug and dose regimen. 

Results and Oiscu~,ion~ 

Out of six. cows. two CO\\ ~ (no. 5 and 6) 
showed good response(> 12(' I.) where al,. CO\\ 

nos. I. 2 and 3 s howed modera te respon~c (6-
12 CL) and in cow no . 4 the re,ponsc was nil. 
following first supcrovulatory trc.iimcnt 
(Tables I. 2). These are in accordance with 
Gupta et al( 1983) who fo und that three ou t of 
eleven cows had shown good rcspon:,c. l'hc 
ovarian response was maximum ( 18 Cl.) in 
cow no. 6 following first !,Upcro, ulawry 
treatment. Thes_e results suggest that the 
ovarian response was qui te \'aria ble hctwccn 
the cows. Several workers h:ne rq,orh::d 
variation in resp0n!>e after . !,Upcrm ulator~ 

treatment with PM SG (Rec,c ,,, al. 1978: 
Haupat. 1979). Various factor, induding 
individual variation (Bet teridgl'. 1977: Maria 
er al. 1977; Kosugiyama e1 al. 1979) batch ol 
PM SG used (Belteridgl·. 1977 and Vl;ikhm <' I 
al. 1983). scal,on of the year ;i nd aµl· ol th1: 
animal ( Haupat. 1979) and cndo)!cnou, 
hormonal milieu ( ll aupat. 1979 and ~, crnan 

e, al. 1980) ha\.e been ,uggL'~ll'd a~ r1 11ha blc 
rca~on:, for the \ariation in rL·,po n,t· 



Saumande et al ( 1984) opined that 

variability of response was a consequence of 

the difference in the sensitivity and follicular 
growth among animals. Variation in the 

response to the treatment was noted 

depending on the age and body weight of the 
animal by Haupat ( 1979). He further observed 

that the level of progesterone at the time of 

P MSG administration accounted for 16% of 
the variation in ovulation rate. Cows with 

higher milk progesterone levels reacted 

significantly better than those with lower 
level. Numerically cow no. 5 had t he highest 

number of corpora lutea (52/ 227) and was 
considered to have shown the best response. 

In addition, it had not developed a single 

anovulatory follicle (Table I). The response 

was poorest in cow no. 4, wherein only I J 

corpora lutea could be palpated after six 

treatments with a high percentage ( 19.63% ) of 
anovulatory follicles. A tota l of 227 corpora 

lutea could be palpated after six repeated 
superovulation in six cows (Table 2). Ovarian 

response after six repeated superovulatory 
treatments was significantly (P<0.05) higher 

in cow nos. 5 and 6. The overall response was 

moderate fo 11 ow i n·g I st and Jr d 

superovulatory response and poor after 4th to 
6th treatments (Table 2). A consistent 

decrease \n response was marked in all the 

cows after 2nd or 3rd superovulatory 
treatments except in cow no. 4, where the 

initial response was nil, improved slightly 

after 2nd to 5th superovu latory treatments 

and again declined after 6th treatment. As 
compared 10 the first two treatments the 
ovarian response decreased significantly 

(P<0.01) upto the 6th treatment (Table J). 

The ovarian response was observed to 
decrease after repeated superovulatory 
treatment in earlier studies as well (Saumande 

and Chupin, 1977; Donaldson and Perry, 

1983 and Schilling et al, I 984) and the reason 

for decrease in response has been ascribed to 
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the development of refractoriness (Jainudeen 

et al. 1966). Willet e1 al ( 1953) suggested that 

refractoriness developed due to exhausation 
of primary follicles or varying oegrees of 

damage to the ovaries due to treatment or 

surgery. Alkamali e1 al ( 1984) observed the 

same decreasing trend in ewes after repeated 
superovu lation. Labbadeh e1 al ( 1980) 

reported that refractoriness to repeated 

gonadotrophin injections did not develop 
within 3-4 months period required for the four 

superovula t ory t reatments in their 
experiment .and the decreased response of the 

cows in the 3rd and 4th superovultion period 
was attributed 10 a short recovery time from 

the previous superovulation . Schilling e1 al 
( 1984) found decrease in response after the 

fourth treatment. 

A lmost all the cows under the present 

experiment developed certain numbers of 
anovulatory follicles fo llowing all the six 
treatments except cow no. 5 (Table I). A total 

107 such follicles were pa lpated between day6 

to-8. The percentage of such follicles was high 

after 1st and 2nd superovulatory treatments 
as compared to subsequent four treatments 

(Table 2). Cow no. 2 developed the highest 
percentage of such follicles fol lowed by cow 

nos. I, 6, 4 and 3, whereas cow no. 5 did not 

have a single anovulatory follicle (Table I). 

These follicles disappeared spontaneous ly 
and were not pa lpable on rectal examination 

after a week·s time. Anovulatory follicles have 
also been reported by ' ikoyan ( 1982). Sih·,1s 

e, al (f98 1) and Kuttner ( 1978) after PMSCi 
treatment for superovulation . It \\-a!, 

suggested by Sreenan (1978) that the~e 

follicles persisted due to their failure to bind 
sufficient quantity of LH during preO\ ula1ory 
surge. Moyaert e, al ( 1985) concluded that I he 

number of unruptured follicle~ could he 

reduced significantly by the u~c of anti­
PMSG scrum or monoclonal PMS(i 

antibody injected at the time of e~trus. 



Table I: Ovarian response in individual cows after six repeated PMSG treatments 

---·-
Ovarian response Total Percent 

Cow 
LO ·---··~-- ff◊----

------ --
No. CL AF CL AF CL AF CL AF 

16 12 24 10 40 22 17.62 22.56 
(6.7) (3.7) 

2 15 15 16 14 JI 29 13.66 27.10 
(5.1) (4.8) 

3 21 5 20 6 41 11 18.06 10.28 
(6.8) ( 1.8) 

4 7 II 6 IO 13 21 5.73 19.63 
(2.1) (3 .5) 

5 17 35 52 22.91 
(8.7) 

6 24 12 26 12 50 24 22.03 22.43 

(8.3) (4.0) 

CL= Corpora Lutea; AF= Anovulatory follicle; LO = Left ovary; RO = Right ovary. 
Values in pareQtheses indicate average number of corpora lutea/ anovulatory follicles in each cow 
after one superovulatory treatment. 

Table 2: Ovarian response following repeated PMSG treatment. 

T reat- Ovarian response Total Percent 
ment Left ovary Right ovary 

No. CL AF CL AF CL AF C L I AF 

31 16 · 34 16 65 32 28.63 29.91 
( 10.8) (5.3) 

II 30 8 31 12 61 20 26.87 18.70 
( 10.2) (3.3) 

Ill 14 8 22 4 36 12 15.86 I 1.21 
(6.0) (2.0) 

IV 12 6 16 7 28 13 I 2.33 12.15 
(4.6) (2.1) 

V 9 I I 14 6 23 17 10.IJ 15.89 
(3.8) (2.8) 

VI 4 6 10 7 14 13 6.17 12.1S 
(2.J) (2. I) 

CL = Corpora lutea; AF= Anovulatory follicle 

Number of parentheses indicate average number of corpora lutea/ anovulawry follicle after 

superovula tory treatment. 

S4 



Table 3: Analysis of variance for ovarian response 

Source of 
variation 

Between cows 
Between treatments 
Error 

**P<0.01 
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Standardisation Of Semen Filtration Technique Through Different 
Media To Improve Its Quality 

G.P. CHINNAIYA, P.V. SARMA and OBI R EDDY 

Southern Regional Station, National Dairy Research Institute, Bangalore 560030 

ABSTR ACT 
Efficiency of Glasswool and Sephadex gel 

to fi lter semen for improving the quality was 
studied. When samples were filtered through 

glasswool in Pasteur Pipette columns of I and 
2 ems. length. the re was significant 
improvement in sperm motility from 61 to 
82% and live sperms from 70 to 88%. There 
was a decrease in the abnormal sperm count 
by 57 to 63% and sperm concentration by 23 
to 39% in J cm. and 2 ems. columns 
respectively. The filtered semen samples on 
dilution and storage in the refrigerator were 

ablt: to sustain reasonable viabili ty up to eight 
days. I cm. glasswool column was found to be 
better than 2 ems. column by virtue of short 
duration of filtration period- 5 min vs 13 min 
and higher recovery of the volume 85%vs 45% 
and maintaining higher motility during 

storage. 

Three varieties of rnlumns with Sephadex 

G-200 were tried- (i) S00 mg in 22 mm 
column of gel bed length 5.5 ems (ii) 250 mg in 
11 mm column of bed length 5 ems (iii) 250 mg 
in 22 mm column of bed length 3 ems. There 
was improvement in sperm moti lity and live 
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sperm count. with filtered semen. Column (iii) 
had higher motility i.e .. 34 vs 32 and 22%and 
live sperm 23 vs 16 and 14% respectively. The 
Lime taken for filtration was short i.e .. 5 min vs 
13 and 14 min . In addition. the elute volume 
was 25% more when compared to the other 
two varieties. The findings suggest that by 
filtering semen in 22 mm column containing 
250 ,mg of Sephadex G-200. the quality of 
semen can be improved. 

* * * It 1s a common practice that in most of the 
semen processing laboratories the entire 
ejaculate is taken and diluted alter preliminary 
evaluation fo r volume. consistancy and 
motility. These ejaculates comprise of 
heterogenous collection of cells varying in 
morphology. live and dead percentage. degree 
of moti lity and maturation. In the process of 
col lection. dilution and preservtion. the 
number of dead sperms increase resulting in 
decrease of fer tili7.ing capacity. It is necessary 
to consider whether any form of sperm 
.se lecting method is required so that more 
v igorous s permatozoa have greater 
opportunity of reaching the site of 
fert iliza tion. Studies undertaken by Baker 



., 

and Degen ( 1972) and Mortimer (1977) 
~1rongly suggest that less viable spermatozoa 
fail 10 reach the site of fertili1.ation. Graham 
( 1976) and Fernandez ( 1986) attempted to 
filter the spermato,oa and o bserved that there 

was significant decrease in the number of dead 
spermato;,oa. The present investigation is 
aimed to e,otve a method to separate viable 
sperm from non-viable one in the initial stage. 
process them and study the keeping quality. 

Materials and Methods 
Holstein Friesian Bulls mainta ined at 

Southern Regional Station of 'a!ional Dairy 
Research Institute. Bangalore. were used for 
the study. ·1 he bul ls were in the age group of 

three to five years and were maintained under 
normal managemental conditi ons. One 
collection a week with consecutive ejaculates 
were taken from each bull w,ing A.V . 

technique. Of the two ejaculates, the one with 
lower motility was taken for the experiment. 

Gla.mrnol rnlumn: Sterilised Borosilicate 
glasswool was filled in Pasteur Pipette. T he 
quantity of glasswool taken was 100 mg and 
50 mg and length of the column was two ems 
and one cm respectively. Immediately after 
collection of the semen. a known quantity was 
passed through the column and the elute 
volume and time taken for filtration was 
noted. 

Sephad,•x Gel column: After preliminary 
trials with Sephadex gel of <iifferent grade~. 
Sephadex G-200 was found to be suitable. 
Since neat semen could not pass through the 
gel. the problem was overcome by diluting 
with equal quantity of Tris buffer and with 
this the filtra tion was rapid . 

Three varieties of columns with sephadex 
G-200 wt·re tried: (i) 500 rng in 22 mm column 
of bed length 5.5 ems (ii) 250 rng in 11 mm 
column of bed length 5 ems (iii) 250 mg in 22 
rnm column of gel bed length 3 ems. 
Obsenations were made for the difference in 
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the volume, sperm concentration. percentage 
of abnormal sperms and the time taken for the 
filtration. The filtered sam pie was extended 111 

Tris buffer conta ining egg yolk and ker,t 

~tored in the refrigerator. The motility and 
percentage of live sperms were recorded daily 
up to a period of eight day~. l'hc control 
samples were not filtered but they ~ere diluted 
in the ~ame ratio and simila r ohscrH1tions 
were made. 

Results and Oiscw,~io ns 

Glasswool asji/1er media: When the semen 
samples were filtered through gla~~ wool 
column of I and 2cms length. the I cm column 
was found superior to 2 ems column with 
re~pect to the volume of semen filtered i. e .. 
3.42 ml v~ 1.8 ml and tune lakl!n for filtration. 
5. 17 min vs 13 min (Table 1). There wa~ a 
decrease in ~perm concentration by 23 to 39% 
and abru>cma l sperm count by 57 to 639c1-
When fi ltered semen samp le was diluted and 

examined for motility and live sperm 
percentage, it was observed that there was 
significant improvement in the in itial sperm 
motility from 61 to 80% and live sperms from 
70 to 87% ( Fig. I). Fu rt her it was observed 
that on storage in the refrigerator, the sam ples 
were able to sustain reasonable viability up to 
a period of eight days. Brown and Johnson 
( 1958) and Krishnamurthy <'/ al ( 1953) 
suggested the use of glasswool for filtering 
seml!n and the present finding~ are in 
agn:cment . 

S,•plwd<' ,. mJilter m<'dia: When Scphadex 
G-200 column~ of (i) 22 mm dia meter w11h 500 
mg gel hrd length of 5.5 ems (ii) 11 mm 
diameter "11 h 250 In!! gd bt·d Ieng.I h of 5 cm~ 
(iii) 22 rnrn diamc1er \\'ith 250 111!! gel bed 
kng1h ol J cm~ ,,e,t· used. the: column 1~ pe (iii) 
,, i1h 22 mm d tamctcr harn1g 250 mg gel bed of 
3 cm~ wa~ round mon: el'fidc:111 when 
compared tt) the otht·r m o column-, i.e .. the 

\(llume rcro,er.:d \\a~ 7()1'1 agai n~! 44 and 
41 1ii an<l timL' takt·n !'or rill ration \,a:. 5.65 min 
,~ U .6 and 12.8 min ( rahlc 2). 
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Table I: Results of filtration of sem en through glasswo ol columns in pasteur pipette 

Particu lars of Volume in ML Time taken Sperm concen- Percentage of Abnorm-
Column (In minute~ · tration ality 

(In millions/ ml) 
-

Pre Post Pre Post Pre Post 
Filt ration Filtration F'iltration Filt ration Filtration Filtration 
~ 

l Glasswool 100 mg _ 1 
Length = 2 ems 4.0 _ 1,8 13.00 1583.3 966 13.16 4.83 

N = 6 ± 0.09 ± 0.81 ± 165.5 ± 65.5 ±0.79 ± 0.04 

lJ Gla:;swool 50 mg 4.0 3.42 5.1 7 1426 1093 11.2 4.85 
Lengt h = I cm ± 0.13 ± 0. 28 ±93.28 ±82.90 ± 0.86 ±0.33 
~ == 20 

Control 1.0 1426 11.2 
N = 26 ± 0.86 

T,tiilc .Z: Results of filtration of semen through sephadn gel columns. 

Particulars o f Vo lume in ML 
,, 

Time taken Sperm concen- Percentage Abnormality 
Column (In minutes tration 

.... 
(In millions/ ml) 

Pre Pos t Pre Post Pre Post 

Column (i) 

GEL = 250 mg 8.0 3.5 13.66 1260 530 12.86 7.54 
Dia = 11 mm ±0.52 ±0.67 ± 150.30 ±75. 16 ±1.02 ± 0.55 
length = 5.0 ems 
N=5 

Column (ii) .. GEL - 500 mg 
Dia = 22 mm 8.0 3.3 12.8 1366 680 14.05 8.65 
length = 5.5 ems ±0.2 ±0.86 ± 57.69 ± 51.20 ± 0.94 ± 0.45 
N = 5 

(;.'olumn (iii) 

GEL = 250 mg 8.0 5.5 5.65 , 1366 1041 13.87 6.07 
Dia = 22 mm ±0.6 ± 0.72 ± 57.59 ±45.6 1 ±0.76 ±0. 15 
length 3 ems 

N = 20 

Control 

N = 30 2.0 1366 13.87 
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It was observed that there was an increase 
in the initial motility from 6 1 to 75, 81 and 
82% for the three types of columns used (Fig. 
2). Similarly the increase in live sperms count 
was 70 to 80, 82 and 87% in the three columns 
tried. In a ddition it was observed that.when 
the semen was filtered through 22 mm column 
containing 250 mg gel, it retained its higher 
motility, live sperm a nd viability up to eight 
days when compared to column (i) and (ii). 
Heuer (1982) has suggested the use of 

Sephadex as a filter media to improve the 
quality of semen and the p resent findings are 
in agreement with his results. 
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Spermiogram And Cytomorphology Of Spermatozoa In Relation 
To Freezability Of Holstein-Friesian Semen 

G.R. P ANGAWKAR a nd R.D. SHAR MA 

Department of Gynaecology. College of Veterinary Science. Punjab Agricultur-.il University. l.udhiana-141004 

ABSTRACT 
Physical characteristics of semen and 

cytomorphology of spermatozoa of 20 
Holstein-Friesian bulls ( H F) in relation to 
their freezability was studied. T he ejaculate 
volume, injtial motili ty, sperm concentration 
per ejaculate and live sperm count did not 
change significantly in Group II (medium 
freezable) and Ill (poor freezable) ejaculates 
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when compared with Group I (good freezable) 
bulls. The cytomorphology of spermato1oa 
revea led non-significant increase in sperm 
head abnormalities. acrosoma I a hno rm al it ic~. 
mid-piece defects and pro.~imal cytoplasmic 
droplets in Group 11 and 111 ejaculates of H !­
bulls. 

* * • 



Electron microscopic pictu re of the bovine 
spermatozoa pre and post freezing in liquid 
nitrogen was studied by Healey (1969). The 
poor freezable ejaculates, unsuitable for 
freezing~ exhibiting acrosomal damage are 
reported by Veres et al ( 1972 a,b). Mohanty 
and Dugweka r (1981) found non-significant 
difference between the bull producing semen 
of normal a nd poor freeza bility in sperm 
resistance to cold shock. The present 
communication deals with the spermiogram 
a nd cytom orpho logical c ha racters of 
Holste in-Friesian ( HF) sper matozoa m 
relation to freezability of ejaculates. 

Materials and Methods 
Semen was collected from 20 HF bulls, 

twice a week by using artificial vagina at 
Semen Bank, Patiala. 10 to 12ejaculates from 
each bull were collected to study the physical 
characteristics of semen i.e. volume, mass 
activity, initial motility, sperm concentrat ion 
and live sperm count as per s.tandard 
techniques. The sperm . morphology was 
studied by using Giemsa stain and under 
phase contrast microscope. The ejaculates of 
bulls were separated into three groups 
according to the freeza bility percentage 
(Pa ngawka r et al, 1988). T he bulls exhibiting 
>85% ejaculates freezable were comprised 
under Group I (good freeza ble), between 65 to 
85% in Group II (medium freezable) and 
<65% ejaculates freezable in Group 111 (poor 
freezable). The results were analysed 
statistically as per Snedecor a nd Cochran 
11 967). 

Re,.;ults and Discussions 

The mean volume of semen of HF bulls 
(Group I) was recorded to be 4.78±0. 14 ml 
(Table I), which was suppor ted by Kumar 
(1975) and Mohanty and Dugwekar (1981). 
The non-significant increase of ejaculate 
volume in Group II and Ill bulls might be due 
to individual variations. The mass activity of 
Group I was similar to those reported by 
Kupferschmied (1975) and Mohanty and 
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Dugwekar ( 198 1 ). The significant lower mass 
activity in Group II and lll bulls might be 
ascribed to lower sperm concentration. T he 
observed mean initial motility (Group I ) 
corresponded to the values reported by Taha 
(1974). The initial motility was almost 
unchanged in Group II and Ill ejaculates. The 
mean sperm concentration in Group I bulls 
was enumerated to be 1221.22±65.3 1 millions 
per ml which was close to the figures reported 
by Holy ( I ~71) and Roy and Ansari ( 1973). 
The sperm concentration was lower in Group 
II and II I though the differences between the 
groups were statistically non-significant. The 
total sperm per ejaculate was found to be 
lower in Group II and higher in Group lll as 
compared (o Group I ejaculates. The mean 
live sperm count was in confirmity with the 
results obtained by Foote et al (1977) and 
Satyanarayna Raju et al (1982) in HF bulls. 
The live sperm percentage was comparable in 
Group II and Ill ejaculates. 

T he cytomorphology of spermatozoa in 
the ejaculates of Group I , II and Ill revealed 
that the freezability of ejaculates decreased 
with increase in the incidence of head and 
ac rosomal abnormali t ies, though the 
differences in mean values of t he 
abnormalities between the three groups were 
found to be non-significant. The incidence of 
free heads, head defects, acrosomal 
abnormalities, mid-piece, tail defects and 
proxima l cytoplasmic droplets in HF bulls 
appeared to be quite low (Table 2). F indings 
of Saacke (1970), Rajkonwar (1979) and 
Mohanty & Dugwekar ( 198 1) corroborate the 
present observations. Higher percentage of 
acrosomal abnormalities in fresh ejacu lates of 
medium and poor free1able group~ might 
suggest that incidence of acrosomal deformity 
could be indicative of lower freezability of 
semen samples. since Veres el al (1972 a.b) 
recorded alterations in the acrosomcs of 
spermatozoa in the ejaculates \\hich did not 
frcc;,.e satisfactorily. 
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Table 1: Semen characteris tics in di fferent freeiability groups of Holstein-F riesia n bulls 
(Mean ± S.E.) 

Number Volume Mass Initial Sperm Sperm Live 
of (ml.) activity motility cone. cone sperm 
Bulls (0-3) (%) (millions / (millions/ count 

ml.) ejaculate) (%) 
9 4.78±0.14 2.61±0.05 73.22±0.77 1221.22±65.31 5892.96±296. 78 86.20± 1.5 1 

4 ·5.30±0.30 2.30±0.07 71.87± 1.47 956.00±87.10 5372.75±705.29 87.48± 1.64 

7 · 5. 11 ±0.39 2.60±0.07 72.57±0.86 I 194.57±112.45 6260.50±1009.73 85.35± 1.07 

Table 2: Spermatozoan morphology in different freezability groups of Holstein-Friesian bulls 
(Mean ±S.E.) 

Number Free Head Acrosomal Mid piece Tail Prox. 
of loose- abnormal- abnormal- defects defects cyto drop-

. bulls heads ities ities {%) (%) lets (%) 
(%) (%) (%) 

9 0.88±0.16 1.30±0.25 1.48±0. 14 2.53±0.37 1.35±0.42 0.79±0.24 

4 0.98±0.29 1.40±0.34 1.92±0.54 3.67±0.88 1.03±0.35 1.61±0.94 

7 0.80±0.35 2.05±0.29 1.93±0.23 3.06±0.53 1.17±0.20 1.45±0.26 

I .). 

I • I< 
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Studies On Acrosomal Alterations In Deep Frozen Buffalo 
Spermatozoa 
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ABSTRACT 
The acrosomal integrity of'frozen buffalo 

spermatozoa during various stages of semen 
processing and post - thaw incubation was 
studied. The incidence of detached acrosomes 
increased from 8.8% in neat semen to 21.2% in 
incubated se~en. The total incidence of other 
forms of acrosomal alterations such as 
swollen, ruffled, fractured and separating 
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acrosomes was 16.3% in neat semen, while it 
increased to 25.5% after equilibration, 44.5% 
after thawing and 47.5% after 3 hrs of 
incubation at 37°C. The pattern of changes of 
swollen and ruffled acrosomes was 
conspicuous in that. their incidence increased 
significantly after the end of equilibration and 
freezing res1Pectively. 

• • • 



Sperm acrosomal cap facilitates the entry 
of the sperm into the ovum and the 
fertilisation process may be impaired by 
abnormal acrosomes (Bedford e, al, 1968). 
Besides the existence of a variety of acrosomal 
anomalies, alterations or injuries to acrosome 
occur during the different stages of semen 
processing and storage depending on the 
micro-environmental conditions around the 
sperm or the nature of sperm itself. 
Information on the nature and extent of 
acrosomal alterations in deep frozen buffalo 
spermatozoa is scarce. The present study, 
therefore, evaluates the effect s o f 
eq uilibration , freezing, thawing and 
incubation on acrosomal integrity of buffalo 

spermatozoa. 

Materials and Methods 

Sixteen ejaculates from 4 fertile Murtah 
bulls obtained by artificial vagina were used in 
the study._Semen, after initial evaluation, was 
e~tended in Tris-egg yolk-glycerol (7% V / V) 
diluter, equilibrated for 6 hrs and vapour 
frozen in medium French straws and then 
stored in liquid nitrogen for 24 hrs. Four 
different thawing procedures: 30°C for 30 s 

0 . 0 ' 
37 c for 15 s, 37 C for 30 sand 75° for 9 s were 
used. Four straws per treatment within each 
ejaculate were pooled in test tubes and 
incubated in a water bath at 37°C for 3 hrs. 
The acrosomal alterations were studied by 
G1emsa staining technique and were classified 
as per Saacke et al ( 1968). A total of 200 
spermatozoa per slide were examined under 
phase contrast microscope at IOOOx for 
estimation of percentage of different altered 
forms. Statistical analysis of the data were 
carried out after angular transformation of 
the percentages as per Snedecor and Cochran 
(1980). 

Results and Discussions 

The results of semen evaluation for 
acrosomal integrity at different stages of 
semen processing and post-thaw incubation 
are presented in Table 1. 

The acrosome membrane deterioration 
was more or less progressive at d iffere nt stages 
of processing, the pattern of changes of 
swo llen a nd ruffled acrosomes was 
conspicuous in that their incidence increased 
significantly ( P< 0.01) after the end of 
equilibration and freezing respectively (Table 
I). Post-thaw incubation for 3 hrs had no 
effect on the pattern of acrosomal changes. 
The incidence of different forms of acrosomal 
alterations differed significantly between 
stages of processing of semen but not between 
differqnt thawing procedures and bulls 
a lthough bulls tended to vary in respect of 
swollen acrosomes (8.4 to 13.0%). 

While similar studies are not available in 
buffaloes, Bandopadhyay et al ( 1983) 
reported higher incidence of detached 
acrosomes in fresh (23.6%) and thawed 
(47.1 %) buffalo semen in citric acid whey 
diluter which might reflect bull and diluter 
differences . The different thawing 
temperatures used in the study (30° to 75°q 
are not associated with any deleterious effect 
on acrosomal integrity of buffalo 
spermatozoa. T his agrees with the 
observation of Jainudeen and Dass ( 1982) 
who found improved acrosomal integ~ity by 
increasing the thawing temperature from 5° to 

50°C in Swamp buffaloes. 
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Table I : Incidence pattern of acroso mal changes of b uffal o s permatozoa in T ris-eggyolk-glycerol 

diluter at different s tages o f processing and incuba tion. 

Types of acrosomal changes 

Detached Swol len Ru filed Fractured Separating Total 
8.8 0 3.o· o· 1.5' Neat Semen 16.3 

11.7" 7.0b 4.5" 2.0" 0.3' Equ il ibrated Semen 25.5 

I 8.8b 6.6h 16.6" 2.1 " 0.4" Thawed Semen 44.5 

2 J.2b 8.6" I 3.4° 3.4" 0.9· Incubated Semen 47.5 

a. b = P > 0.05; a, c = P< 0.001 
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Biometry Of Genitalia Of Exotic And Crossbred Bulls 
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C linica l investigation and the studies on 
semen characteristics in bulls are important in 
estimating breeding efficiency. Testicular siz.e 
and scrot al ci rcumference have bee n 

significantly correlated with ejaculate volume 
and sperm concentration ( Bora et al, 1982). 
Berry et al ( 1983) found a significan1 
correlation of seminal vesicles with scrotal 
circumference and semen picture . The rresent 
communication reports the measurements of 
scrotal circumference. testicular si7c. volume 
and cons istency and seminal vesicles in pure 
exotic and crossbred bulls. 

• * • 
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The study was conducted on I I pure 
exotic (7 Holstein-Friesian. 4 Jersey). 5 
crossbreds ( 1/ !HF + t/2Sahiwal) and 7-triple 
crossbred with 75% exotic inheritance (4 
1
i 2HF + 1

/ .BS + 1/ ,Tharparkar. 3 1/ i HF + 
1/ .Red Dane + 1/ .Sahiwal) bulls at the Dairy 
Farm. Punjah Agrieul1ural University. 
Ludhiana and al Semen Bank. Patiala. The 
scro1al circumference of bulls was recorded hy 
placing a flexihk sc.:ro1al tape (Lane 
Manufact uring Inc .. Den \·or. Colorado. 
U.S./\.) around it~ maximum diameter. The 
testicular length wa~ measured with the help 



of a tli, ider by placi ng one arm of it on the 

proximal end and the other on the distal e nd 

of testis. excluding both caput and cauda 

epididymis. The maximum width of each 
testis was taken by placing one arm of the 

divider at the lateral aspect of the testis and 
the other at the point of ih maximum ,, idth. 

l"he testicular thickness was recorded hy 
placing one arm of the di, ider on the anterior 

,1spect and the olhcr on posterior aspect of the 

testis at the point of ib ma>-.imum thickness. 
The divider was placed on a ccntimetric scale 
follo,,ing each operation to record the 

measurements of length. width and thickness 

of te!:iti~. Tiu: ,olume of tc~tes was calculated 

(Hedi. 1980). I he te~ticular com,1\lanC} was 

asses~ed with the help of u I onometer (Lane 

Manufacturing Inc .. lknvor. Colorado. 
U.S.A.) at different places on each testis 

(Foote. 1978) !"he ,emin,il ,esicles ,, ere 

palpated -per rectum for consistency and 
texture and their length and \\\dth were 

measured by pre-measured ringer tips ( Herry 

N al. 1983 ). 

The recorded mean scrotal circumference 

in Holstein-Friesian bulls (Table I) was in 

agreement with the lint.lings of Mohanty 

(1 981 ) and Coulter and Foot~ ( 1977. 1979). 

Scrotal circumference in Kr breed (1--11· X 
Brown Swiss X T harparkar) was in 

accordance with the fi ndings of Hahn et al 
( 1969) in bulls of comparable age. T he scrotal 
circumference in J ersey. H FS and HRS bulls 

was found to be lower. In all the genetic 

groups studied the scrotal circumference was 

confirming to the standard suggested hy 
Elmore l'I a l ( 1976) and was abo 

, corresponding to age for a normal breeding 
bull ( Foote. 1978). 

The measurements obtained for the 

length. width and thickness of testis 111 
different breed group (Table I) were in close 

agreement \~ith that reported b\· Mohanty 

(1981) 111 HF bul b. The testicular 
measurements as \!.ell as te!>t1cular volume 
were found to vary in different breed groups 
under study. The mean testicular \'Ol11me \\i!, 

highest in K F, followed by 11 FS hrccd and 
lowes t in HRS bulls. Tonornetcr reading in 

the present study did not reveal an) significant 

diffcrc:ncc among the hrced group~ The 
value\ were in gcm:ral agrccmcn1 ,, ith thrn,c of 
Rajkrnrnar ( 1979). 

T he mean seminal ,esicular length and 
breadth (Table I) of experimental bulls was 

found to be in agreement with that of Roberts 

( 1971 ). The volume of ~erninal \'t'sicle \\al. 

recorded to be higher rn HF ( I 36.68±23.26 

cm 
1
) a nd KF ( 129.25± 41.85 cm 

1
) breeds. whi le 

in Jersey. HFS and HR S breeds. the volume 

)f ,eminal \Csiclcs \\a!, (ounu Ill he hc ltl\\ l)(l 

cm 3. In the present s tudy. the seminal vesicles 

as well a s scrotal c ircumfe rence in HF and KI· 

bulls were recorded to be larger as compared. 
to other'.bul ls. Herry et al ( 1983) also observed 

that larger seminal vesicles were associated 
with larger scrota l ci rcumference. 
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Table 1: Mean biometr} of testes and seminal vesicles in different genetic groups of bulls (Mean ±S.E.) 

Scrotal Testicular m.easurem.ents (ems) Volume Tono- Seminal vesicles (cm) 
circum- of testes meter 

Genetic No. of ference Length Breadth Thickness (mm3
) readings Length Width 

Group bulls (cm) (mm3
) (mm) 

Holstein-Friesian 7 39.30 12.98 7.5~ 5.08 926.77 18.70 10.78 ~,~i 
~ 

(HF) ±0.69 ±0.36 ±0. 19 ±0.08 ±21.66 ±0.28 ±0.41 t 0)3 
Jersey 4 35.67 12.93 ?.~~ 5.30 1021.44 19.08 15.00 i.15 

±0.59 ±0.19 ±0.04 ±0.12 ± 13.39 ±0.27 ±0.00 ~().I? . , ..... 
1 
/ 2Holstein-Friesian s 38.60 13.25 7,.25, 6. 1S 1183.45 19.69 9.55 2.6Q 

+ 1
/ 2Sahiwal (HFS) ±0.56 ±0.35 ~0:!"" ±0.22 ±32.01 ±0.28 ±0.34 :t;0. 17 

1fiHolstein-Friesian + 4 39.87 13.37 7, .~ I 6.90 1444. 10 19.82 10.75 3.2S 
1 
/ 4Brown-Swiss + ± 1.21 ±0.30 ~O:?.Q ±0.37 ±46.35 ±0. 11 ±0.63 ±0.30 

1 
/ 4 Tharparkar (K F) 

1/ 2Holstein-Friesian + 3 36.00 12.66 l_ l(i S.25 952.07 19.~5 9.75 3.00 
1/ 4Red Dane+ ±0.27 ±0.09 ±0.09 ±0.08 ± 10.51 ±0.19 ±0.11 ±0.00 
1/ .Sahiwal (HRS) 
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Incidence Of Brucellosis In Breeding Bulls 
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Bovine brucellosis is a disease of great 

economic importance and perhaps the most 
important zoonotic disease. Its occurrence in 
breeding bulls was reported by Rankin (1965). 
Plant er al ( 1976) and Deka er al ( 1982). The 
present investigation was undertaken to 

report the prevallence of brucellosis in 
breeding bulls of Assam. 

Samples of serum and seminal plasma 
were collected from 56 breeding bulls 
maintained at different bull stations of ICDP 
in Assam. All these samples were subjected to 
standard tube agglutination test (Alton er al, 

1975). The antigen used was procured from 
the Division of Biological Products. IVR I 
(U.P.). Out of 56 breeding bulls. 6 (10.7%) 
were positive reactors which indicated an 
alarming situation. Among the positive 
reactors, the antibody titre {IU / ml) varied 
from 80 to 160. This observation was lower 
than that (13.41 %) of the earlier report of 
Deka er al ( 1982). 

From this study, the importance of regular 
testing of breeding bulls for brucellosis and 
culling of positive reactors preferably every 
year is emphasized. 
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A Note On Rear Leg_ Conformation In Crossbred Breeding Bulls 
K. B ABU R A()l and A. RAMAMOHANA RAO-

Department of Animal Reporduction and Gynaecology, College of Veterinary Science, Tirupati-517502 (A.P.) 

Perfect rear leg conformation is of vital 
importance for a breeding bull (Harrison et al, 
1957 and Trimberger, 1977) to perform the 
service efficiently year after year. Information 
on rear leg conformation in breeding bulls is 
Tacking. OnJy limited information is available 
in text books. Even though the defect may not 
interfere with breeding efficiency in young 
age, it is heritable and much more pronou:nced 
in• the offspring a:nd the- prod·uction potential 

is reduced' in tne' female progeny (Madan, 
1983). Ott ( 1"976)' described some common 
structural faults of rear legs of bulls and 

Plate I 
I. Desirable rear leg conformation from rear view. 

2. Desirable rear leg conformation from side view. 

3. Undesirable rear leg conformation toed out leg. 

classified' them as- sickle hock, post legs, 
camped legs , bowed.legs ana.t0.ed out legs. In 

th·e present communication the· incidence of 
fau lty rear leg conformation in· ar.ossbred 

'breeding bulls is reported. 

Sixty-eight crossbred bulls stationed at All 
India Coordinated Research Project on 
Cattle, Lam Farm Guntur (A. P.) were 
critically examined to note the defective rear 
leg conforcmati'on. The defective rear leg 
conformations were classified as described by • 
Ott ( 1976) and shown in Plate I. 

I 

,. 
• !< ; •· 

ii 
! 

l ' 
4. Undesirable rear leg conformation camped leg. 

5. Undesi~able rear leg conformat ion sickle hock. 

6. Undesirable rear leg conformat ion post leg. 

1Assistant Research Officer,. Cattle Project, LRS, Lam Farm, Guntur-522008 (A.P.) 

~Dean of Post-Graduate Studies, A.P. Agricultural University, Rajendranagar, Hyderabad-500030 
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Out of 68 cross bred bulls examined, the 
desirable and undesirable rear leg 
conformation was found in 43 (68.24%) and 
25 (36.76%) bulls respectively. Different types 
of undesirable rear leg conformations 
observed in the present study were: Sickle 
hock in 3 (4.42%), post legs 7 (10.29%), 
camped legs 7( I 0.29%) and toed out legs in 8 
(11.76%) bulls. From this study it is evident 
that a considerable number of bulls did not 
have desirable rear leg conformation. This 
warrants a careful examination of rear leg 

conformation of breeding bull before 
selection, as the defect is heritable. 

It is concluded from the present 
observation, that the rear leg conformation of 
breeding bulls should be looked . carefully 
before selection of a sire for regular breeding. 
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Seminal Degeneration Due To Anaplasmosis In A Jersey Bull 
P.S. GAHLOT, 1.$. KOHLI a nd 8.L. BISH NOi 

Department of Obstetrics and Gynaecology, College of Veterinary and Animal Science, Rajasthan Agriculture University, 
Bikaner-334 001 

j ersey bull C-38, aged a bout 5
1 

/ 2 years and 
weighing about 540 kg, belonging to the A.I. 
centre of the Department of Obstetrics and 
Gynaecology suffered a natural attack of 
anaplasmosis on 18.11.1976 and was under 
treatment till 8.12. 1976. During the disease. 
the temperature of the animal ranged between 
I00.8°F to I 03.8°F. T he bull became weak and 
anaemic and n~ semen collection was 
possible. However, after the treatment was 
over, regular weekly collections were 

resumed. 
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Results and Discussions 
The following parameters of semen were 

studied: 

Colour: It became milky from the pre­
disease creamy. This effect lasted for 6 weeks 
before becoming creamy again. Watson 
(1964) has reported these findings in rams. 

Density: I t became watery and returned to 
normal values 10-12 weeks post-1rea1ment. 

Total ejaculate: No significant change 
could be noticed. However Watson ( 1964) had 
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recorded a decrease in the total ejaculate in 

rams after tick fever. 

Initial mo1ility: During the rost-treatment 

period up lo 3 weeks, the initial motility wa~ 

nil. During4-6 weeks, it improved slightly and 

became 20%, 7-9 weeks it improved further 

and became 55% and finally from IO weeks 

onwards it returned to the pre-disease level. 

These findings are in agreement with that of 
Watson ( 1964) in rams. 

pH: No significant effect was observed. 

Sperm concentration: 11 was s igniricantly 

adversely affected till 9 weeks pos1-treatment 

and returned to normal during 10-12 weeks 

post-treatment. 

Live sperm percentage: A significant 

decrease during 1-9 weeks post-treatment was 

recorded. It had not returned to normal till 10-
12 weeks after treatment. 

Abnormal sperm percentage: A significant 

increase in head. mid-piece and tail 

abnormality was recorded from 1-9. l-12and 

4-9 weeks post-treatment period, respectively. 

Among head abnormality de1ached, 

degenerated, tapering and pyriform heads; in 

middle-piece ben1 mid-piece and in tail bent 

tail, kinked tail and droplets abnormali1y (up 

to 27.33%) during 4-6 week s, mid-piece 

abnormality (20.33% ) up10 3 wccb and ta il 

abnormality (23.33%) from 4-9 weeks post­

treatment was recorded . 

The present findings are in agreement with 

Watson ( I 964) who had reported upto 8 !% 

detached heads and 10% twisted ta ils iQ ram~ 

suffering from tick borne feve r. Ratif et al 
( 1971) had a lso reported morphological 

deviations in 2 bulls suffering from tick borne 

fever infection about 3-4 w<::eks after 

inoculation . 
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Effect Of Ascorbic Acid On Poor Sex Libido In Bulls 
·l.S. K OHLI and D.S. RAJVANSHI 

Department of Qynaecology, College ol Veterinary and Animal Science, Bikancr-334 001 

Effect of ascorbic acid therapy on 3 
breeding bulls having different degrees of sex• 

libido was studied. The animals were given 5 
intramuscular injections of asorbic acid on 

alternate days. The first 2 injections were of I 
gm each and the rest of 2 gm each. Sexual 

behaviour towards a cow in heat showed 

slight improvement. However the bulls 

returned to their pre-experiment level of sex 

libido, a week after the end of treatment. 

7 1 

Hultnas { 1959) divided mating behaviour 

into: (a) libido defined as willingness and 
eagerness to mount and complete service. ( b) 

Ma1ing technique defined as the abili1y to 

perform a complete service. 

Lagerlof et al ( 1956) reponed that Indian 

bulls of milch breeds had poor servi ng ability. 

dual purpose breeds good. wh ile draf1 breeds 

had very good serving ability. Phi lips ( !940) 



advocated gm of ascorbic acid 
'subcutaneously for improving breeding 
efficiency of bulls. Bortree e1 al ( 1942) 
observed that slow breeding bulls and hard to 

sett le cows res.E.ond to ascorbic acid therapy. 

Material and Methods 

3 bulls. one each of Harya na, Sahiwal and 
Rat hi breed. be!onging to the local A.I. centre 
were selected for this study. Their sexual 
behaviour towards a cow in heal was 
expressed as excellent (++++), good (+++), 
occasionally good (++), poor (+) and nil, 
recorded daily during the treatment. 

All the 3 bulls were given I. M. injection of 

I gm ascorbic acid dissolved in S ccs distilled 
water on alternate days. The treatment was 

repeated thrice per bull. 

Results and Discussions 

No a,rpreciablc change in the sexual 
behaviour ofthle bulls could be noticed after 2 
injections ( I gm each) of ascorbic acid. 
However, improvement in sex libido was 

noticed after the bulls received 2 gm ascorbic 
acid each time. This was recorded as+++.++ 
and+ for the bulls which had++.+ and nil sex 
libido respectively at the start of treatment. It 
did not improve any further after 3 such 
injections and returned back to the pre­
treatment stage, one week after the last 

injection. 

The study showed that ascorbic acid 
stimulated sex libido to some extent only 

temporari ly. 
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Dystocia Due To Foetal Muscular Hypertrophy In Buffaloes 
G.S. DHALIWAL, S. PRABHAKAR and R.D. SHAl{MA 

Department of Gynaecology, College of Veterinary Science, Punjab Agricultural U nivcrsity. Ludhiana-I 41004. 

ABSTRACT 
Two cases of foetal muscular hypertrophy 

leading to dystocia in pluriparous buffaloes 
have been reported. The method for their 
successful handling is also discussed. 

* * * 

Dystocia in bovines can occur due to 
several factors which can be classified main!) 
into maternal and foetal causes. However. 
foeto-pelvic dis-proportion . due to relative.: 
narrowing of peh·is or due to increase in the 
si;_e of foetus. rnay a !so be a factor n:~pon~iblc 
for dystoeia . fo anoma lies or mon~trositics in 
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the foetus, the malformed portions may 
obstruct the pelvis thereby causing dystocia 
(Arthur. et al, 1982). The present report p'laces 
on record the occurrence of dystocia in 
pluriparous buffaloes due to muscular 
hypertrophy in the calf. 

History and Examination : Two 
pluriparous buffaloes with incomplete 
gestation (9 months and 8 months) were 
presented in the Veterinary Clinics of P.A. U., 
Ludhiana. History revealed that theexpulsive 
efforts had started the previous day in both 
the animals with subsequent rupture of the 
water bags. Both the animals were active with 
usual feed and water intake. Temperature, 
pulse and respirations were within the normal 

range. 

In case I, both the foetal hind limbs and 
one fore limb were taken out after amputating 
at the hip joints and the knee joint, by the local. 
doctor without any success. P / V examination 
revealed the presence of one fore limb and the 
ribcage in the passage with the head lying deep 
inside the uterus. 

In case II, on P / V examination, it was 
noticed that the cervix was not fully dilated. 
Both the forelimbs of the foetus were 
presented in the passage with left lateral: 
deviation of the head. 

Obstetrical Management: Manipulations 
in both the cases were carried out under the 
etife.c;:t of epidural anaesthesia (2% Lignocaine_ 
Hydrochloride) and proper lubrication of the 
passage with parachlorgel. Ca~e I: The neck 
was-amputated from its base using Thygeson 's 
foetotome. The thoracic.and abdominal parts 
of the foetus' wer.~: tcalten out by judicious 
traction applied1toirl're presented secured fore 
limb. Lastly, the jammed doughy head and 
neck were removed by version and traction. 
Case II: Deviated head was corrected 

. manually and brought into the passage. 
· Traction applied to all the secured extremities 

(two for limbs and head) failed to deliver the 
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foetus. Although evisceration, following an 
incision above the xiphisternum, reduced the 
size of thorax and abdomen resulting in easy 
passage through the cervix, yet, the hind 
quarter got obstructed in the pelvis. Deep 
exploration revealed that the hind quarter was 
an oedematous muscular mass which was 
jammed in the pelvis. Foetus was bisected at 

the lumbar region and the cranial portion was 
removed. Pelvic bisection was necessitated to 
remove the limbs separately. 

Discussion 

In bovines, the occurre;1ce of dystocia due 

to local or generalised oedema of the foetus 

·leading to increased size is rare (Ar.thur et al, 
1982). In the present cases, there was 
increased muscular development in the foetal 

cervical region and hind quarter leading to 
abnormality in the contour, thereby causing 
obstruction ·in the normal passage of the 
foetus. In case I, there was diffused lumpy 
mass all around the cervical region extending 
upto the head. Dissection of the part revealed 
the presence of doughy oedematous muscular 
mass. Both the eyes were exophthalmic with 
parrot mouth (Fig. 1). Similarly in case 11, the 
hind quarter was enlarged due to muscular 
hypertrophy which wa s confirmed 

Fig. l. Muscular hypertrophy of foetal neck. 



histopathologically in both the cases. Sloss 
and Dufty ( 1980) have mentioned that 
excessive muscular development especially of 
hind qua rter is of hereditary origin which may 
cause foet.o-.pelvic d is-proportion. The 
muscular development during early gestation 

is by hyperplasia while during the later half. it 
is by hypertrophy (Prior and Laster, 1979). 
However, the exact reason for excessive 
muscular development specifically in the 
cervical region and the hind quarter in the 
present cases could not be pointed out. 
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HydraUantois In A .Goal - A 1(';ase Rrepnrt 

A.K. GOEt!},, :'N~K. StN HA'l arul.K.JP-. ~GRAW'A.L3 

Division of Goal Reproductio11ant!!PflysiolQgy,CQ:ntr.il'ln:ititu1e For Research On ,Goa1s, Makhdoom. l'.O. 1-arah­

:?llfl 122, Mathura (U.P.) 

Hydrallantois is .common in most of the 
dropsicahcontHtions affecting the foetus and 
its meni-branes. In cattle, this condition occurs 
mostly in twin pregnancies a nd is 
characterized by enormous abdominal 
enlargement. T his condition has also been 
reported due to the presence of cystic kidneys 
ui' some deiect in foetal renal tubules (Neal. 
1956). In horses, it has been associated with 
foetal abnormalities (Vandeplassche et al, 
1976). 

The present communication describes a 
case of Hydrallantois in a Barbari goat 
belonging to Institute livestock farm. 

Case Report: An adult Barba ri goat due 
for kidding fo r fourt h time was brought with 
the history of abdominal enlargement (Fig. I) 
on 9.3.88. This goat was bred on 15.11.87. For 

past one week. the animal was having mild 

'Scien1is1. S-1 1scien1is1 S-l. •Scic111is1 S-.\ 
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anorexia ,and .discomfori an -mov,in<g. There 
was dif,ficulty tin ,nor.mahbreathing for the last 
2 days. The animal was under severe 
respira tory distress and unable to stand on the 
clay of examination. On abdominal palpation 
conceptus could not be palpated . Abdomen 

was punctured on both sides by 1rocar and 
cannula to drain out the fluid. Although 
watery amber coloured fluid came out very 
slowly giving no relief to the animal. Seeing 
the severity of the case, it was immediately 
d ecided to perform caesarean section on 
9.3.88. 

Surgical Procedure: The site of operation 
at mid ventral side was shaved, cleaned a nd 
prepared for aspectic surgery. Thiopentone 
(lntraval Sodium} @ 400 mg was given 

intravenously for attaining anaesthesia and 
15 ml of Xylocaine (2%} was used locally at 

It, I 

/ 



Fig. I. Barbari goat with distended abdomen· 

the site of incision. A JO cm long incision was 
given and one uterine horn was brought to the 
incision site and a dorso-lateral incision was 
made in it. The watery fluid (Fig. 2) came out 
with pressure alongwith a dead :'"1ale foetus. 
The fluid was allowed to drain as much as 
possible. Loose foetal men1branes and other 
tissue debris were removed manually and two 
furea boluses were kept inside the horn and 
sutured. Now another uterine horn was 
incised to take out other foetus. A male dead 
kid and large amount of watery fluid was . 
dr3ined . The uterine horn was sutured after 
keeping two Furea boluses in it. The 
peritonium and muscuiar layers were sutured 
by chromic catgut. ~kin wound was closed by 
interrupted sutures. Antibiotic coverage was 
followed for 7 days. The doe recovered 
perfectly and skin sutures were removed on 
10th day. 
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Both the dead foetuses were examined for 
any type of abnormality. In both kids the 
kidneys were hypertrophied (Fig. 3) the 
detai1 of which are as under: 

Sr. Liem 1st foetus- 2nd foetus 

No· 

i. Weight (gms) 560.0 600,0 

ii. Weight of kidneys 

(gms) 8.60 8.75 
iii. Size of kidneys 

Length ems 4.3 4.4 
Width ems 2.70 3.00 

iv. Vol. of fluid 

(discharges) 20 litre~. 

Post Operative Reproductive Performance: 
The doe exhibited oestrus on 21.5.88 and was 
covered naturally. The animal was found 
pregnant on examination after 97 days of 
service by ultrasonic pregnancy detector. The 
animal kidded on 12. l0.88 and delivered two 
kids (one male and one female). Male kid was 
however still born. 

Fig. 2. A llantoic fluid collected during operation 



Fig. 3. Hypertrophic kidneys in both foe tu,cs. K = Kidney 
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Herbogyne - The Uterine Ecbolic For Macerated Foetus 
M .K. TAMULI, C.K . R AJKONWAR and 8.N. 8 0RGOHAIN 

Department of Gynaecology, Obstetrics and Artificial Insem ination, College of Veterinary Science, Assam Agricultural 

University, Khanapara , Guwahati-78 1022 

The J ersey heifer No. 148 of the 

In s tructio nal Livestock Farm of the 

University, Khanapara Campus was of goo-d 

health and conceived in the second puberal 
estrus. There was no udder development even 

after 6 months of pregnancy. She was 

examined per rectum and found that there 

was no definite integrity of the uterine horns. 

76 

cervix was hard, Oattened and doughy cord 

like structure along the u terine body on the 

pelvic Ooor. The right ovary bore one 

regressing type of corpus lutcum and the 
fremitus could 1101 be felt. On squeezing the 

cervix, thick puru lent discharge with necrotic 

smell could be noticed oozing out oft he vulva. 

Hence the case was diagnosed to be macerated 



foetus lodged inside the uterus. The heifer 
probably in the 4th month of gestation 
attempted to abort because of the serious 
nutritional stress, but due to incomplete 
dilatation of the cervix, the foetus could not 
be expelled out (Anderson, 1958). The serious 
effects of nutritional stress during pregnancy 
may cause this condition (Roberts, 1971; 
Sloss and Dufty, 1980). Maceration of the 
foetus took place due to ascending infection 
into the uterus through the. dilated cervix 
Roberts ( 1971 ). 

Treatmen1: After diagnosis, the heifer was 
treated with patent Ayurvedic medicine, 
Herbogyne ( Herbolabs) at the dose rate of225 
ml drenched orally at 24 hours interval for 

four consecutive days. After 20 hours of 
administration of the first dose, the heifer 
expelled out one 800 gm macerated foetus 
covered with macerated necrotic foetal 
membrane. Then the heifer was treated with . 
Oxysteclin 30 ml (Sarabhai -Chemicals, 
Baroda) intrauterine for three consecutive 
days to overcome the infections persisting in 
the uterus. The heifer resumed her normal 
estrus after 42 days of treatment and 
conceived to first insemination and gave birth 
to a normal female calf. 
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INDUC'fiON ,OF LIFE MEMBERS 
AN APPEAL 

The Office bearers of the !SSAR are striving 1their best to invigorate the 
association in all spheres of its professional activities. This is possible only if 
senior members take interest and play an active role ,in the affairs of the 
Association. The enrollment of Life Membership increased from 150 in 1986 to 
290 in 1989, but there is a need for enlarging this membership. The response 
towards this effort has not been very encouraging. I. therefore. wish to appeal to 
al l the members of our Association to strive their best to enro ll add it ion a 1-L ife 
Members. For further details. you may kindly contact our Treasurer. Dr. S .R. 
Pattabiraman, Professor of Clinics, Madras Veterinary College, Vepcry, 
Madras - 600 007. 
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From the Editor's Pen ..... .. . 
Dear friends / Readers, 

It has been a very trying but interesting experience to shoulder the arduous 
task of piloting IJ AR from Vol. 8 ( I 987). You must have noticed that since· last 
year (Vol. 9, 1988) our Journal is published punctually in due month. Brevity, 
clarity and punctuality have helped in increasing response which is evident from 

the No. of copies published. 

We printed 600 copies of Vol. 8 (Nos. I, 2) 1987, 800 copies of Vol. 9 (Nos. I, 
2) 1988 and now with the present issue Vol. 10 (No.I) 1989, 1200 copies are 
printed. We have tried to be as economic as possible Audited Statement of 
Accounts of !JAR Office at Nagpur upto date from 1-12-1986 to 31-3-1989 is 
published elsewhere in this issue. Perusal of the same will justify our statement. 
All this is inspite of the unpredictable escalation in the cost of paper, printing, 

postage and voluminous correspondance. 

Right now due to Newsprint/ paper shortage and ·high cost, many newspapers 
are closing down or have increased their price. 

With the unstinted co-operation of you all, it has been possible to reach the 
present stage of UAR. Kindly try to procure more financial support for your 
Journal by increasing life Members. Institutional Subscriptions, Donations etc. 

I also request the President and Executive Committee Members of !SSA R to .ri.. 
give a serious thought for increasing the UAR Subscription charges effective 
from Vol. I I (1990) hy taking a concrete decision in their next meeting. 

NAGPUR 
May 3 1. 1989 

With .best wishes 

From Secretary's Desk 
Dear Member. 

Yours Sincerely. 
\.S. Ka ikini 

1-. DITOR . 1.1/\R 

Through my appeals. circular lc11crs. I ha\·c tried to focu:-. your attention ,,mard:.. 
t:ntr ics to be foi-warded 1·or cnn~iJcration in rc~pcct n l \ a ri11u:.. :l\\a rd:.. in,t it t1tl·d h~ 11lir 
Society for the year 1988. These award:s arc Pror. 1.agertor :vtcmorial .1\\\ard. [)r. (i.H. 

" Singh Memorial /\ward. ISS/\R Fcllnwshir /\\la rd ;,nd rcccn tl> 111trnd un:d ik,1 
Chapter /\\\.lrd. I am cxrccting a :-.1/c;1hk numhl·, ,)!' cntric~ lrom , ·our n::,rc1.:ti\ C 
Sta tcs. C n111m1t tee:.. tune hL·c n L·on:..l it ll~L·d for :-.nccni n g I he c'n t ric, I, ,rd i fk rL' 111 ;, \\ .i rd , 
and their d __ ;~,on will be binding on ~111 or us. 

I am hapry to inform ~·ou that we ha\C :..uccccdcd in rrocuring financ ial a~si:..tance 
from the Indian C1H1m:il d 1\gricu ltura, !~cscarch. '.'\c,\· Delhi for holding \ational 
Symposium and also fo r publication \ll ,1ur .lou_11d . /\uditcd Sta1c111c·nt, nf 111, oflicc 
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for the year 19,87 and 1988 are ·also published in this issue. The activities have been 

carried out economically. 

I am further happy to indicate that the Gujarat State Chapter, the Vice-Chancellor, 
Gujarat Agriculture University, the Director of Animal Husbandry & Veterinary 
Service and various Dairy Co-operative societies from Gujarat State have come 
forward to host National Symposium on Animal Reproduction at Anand, some-time 
in November 1989. I hope all of you will be receiving announcement letter from the 

organisers confirming the dat~s of the symposium. 

May I appeal to you all once again to try to enroll maximum number of annual 
~ubscribers, Life Members, Institutional Members or sustained members from your 

· respective State and Secure/ book maximum institutional subscribers and 
advertisements for our Journal (!JAR). 
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ISSAR NEWS 
Indian Veterinary Association Pro f. '.\ils Lagerlof Memorial Prize 

We are happy to announce that Prof. Nib Lagerlof Memorial Medals are awa~ded 
jointly to: 

1983 

Drs. C. V. Dindorkar. /\.S. Kaikini and /\.R. Sheth. Department of Post Graduate 
s tudies in Gynaecology and Animal Reproduction Post-Graduate Institute, Punjabrao 
Kri~hi Vid\·arccth. !\kola !or 1hcir anic lt: titled "'r-:SH Blood. S-«.r:um lh.el in Recti;)ane. 
SR B and jersey cross-hred~ during \ ar1ous phases of repr.@d'uct'ion"- J:r.uiiian; ~el: .. J . 
60(9):727-730. 

Dr. C.\'. Dindorkar. Ph.D. i , ,.\:..~oc:ia1c Profc~~or of 
Gynaecology. '-agpur Ycterinar~· College. Earlier. he was 
awarded Gold Medal of l !daipu r L'niH:r~ity for s tanding 
first at the MVSc Examination. 1969. 

Dr. A.S. Kaikini 

l1>r!.C:V. Dindorkalt 

Dh . A.S. K:-aikini. Ph.D FR VCS (Sweden) Fello\, 
ISSAR. is Emeritus Scientist (!CAR) and. Ex-Dean. 
Faculty of Veterinary Science. PK\' . A kola: Head'. !Deptt. 
of Gynaecology 10 Surgery PK\" & Associate Dean. 
Nagpur Veterinar~ College. Presently Editor. Indian 
Journal o f Animal Reproduction. Best Uni,·ersi1y 
Teacher of PK\' fo r Gold Medal Award of!CAR Golden 
Jubilee ( 1982). 



Or. A .R. Sheth 

Dr. A. R. Sheth, Ph.D. is Director Grade Scientist in­
cha rge Institute of Research in Reproduction (ICMR), 
0 arel, Bombay-12 

1984 

Dr. ' · Hai~hya, K. K. Saharia and C. K. Rajkonwar. Depanment of Obstetric~. 
Gynaecology & A.I. Faculty of Veterinary Science, Assam Agricultural Universi ty, 
Khanapara. Guwaha ti for their article titled "Therapeutic u~ of Pro~taglandin F2a: in 
the treatment of bovine pyometra". - Indian Vet. J. 61(3):246-249. 

Dr. N. Bail>hya i:. Associate Profcs~or of 
Gynaecology, Assam Veterinary Collegt:_ 
G uwahati. Earlier, he was a receipient of the 
coveted George Fleming Prize awarded by British 
Veterinary Association for best clinical article in 

1981. 

Dr. C. K. Rajkonwar. 
Ph.D. is the Associated 

Or. ~- Baish~'3 

Dean. La khimpur College of \'eterinary Science. 
A.A.U .. :\orth Lakhimpur (,~ssam) a nd \' ice­
President. IS SAR. 

Or. C.K. Rajkonwar 



1985 

Ors. A.R. Rao and A. Bane, Department of Animal Reproduction & 
Gynaecology, College of Veterinary Science. T irupat1 (A. P.). for their article titled 
"Sperm morphology in relation to age in normal fertile bulls"- lndian Vet. J 
62(7):601 -604. 

Dr. A. Ramamohana Rao, Ph.D. FRVCS (Sweden), 
Fellow ISSAR is Dean, Post Graduate Studies, APAU, 
Hyderabad and President, ISSAR. 

Dr. A. Bane 

Dr. A.R. Rao 

Dr. Allan Bane, DVM is Professor Emeritus. 
Department of Gynaecology & Obstetrics, Royal 
Veterinary College. Swedish University of Agricultural 
Sciences, Uppsal:a (Sweden). 

We heartily greet and congratulate all these awardees a nd wish them many more 
laurels in future in their field of specialisation. 

* * * 
We a re glad to inform that the Bihar Cha pter of !SSA R has started functioning in 

right earnest from April 1989 under the leadership of Or. B. K. Singh. Ph.D. (Vienna), 
University Professor & Head Department of Gynaecology. Ranchi Veterinary College 
Ranchi. Dr. Balraj Si_ngh. Asstt. P rofessor of Gynaecology, Ranchi is the Hon. 

Treasurer of this Chapter. 

* * * 
We are glad to inform that Dr. R.C. Gllpta. Professor and Head. Department 

of Gynaecology & Obstetrics. College or Veterinary Science. H AU. Hisar is appo inted 
Dean, Faculty of Veterinary Science. Haryana Agricultural University, Hisar. Under 
his talented, experienced and d ynamic leadership, the faculty has a bright future.· 

We congratulate him and wish him all success. 

* * * 



Dr. S.K. Verma. Ph.D. is promoted and appointed Professor and Head. 
Department of Gynaecology & Obstetrics, College of Veterinary Science. Haryana 

Agricultural University, Hissar. 

We congratulate Dr. Verma and wish him best of luck. 

* * * 
Dr. Ingemar Settergren, FAO/S IDA Expert in Animal Reproduction, was in 

India from 1st to 4th March 1989. during which he visited Madras Veterinary College 
to discuss about the progress of research and education in the field of Animal 
Reproduction. 

* * * 

We are happy to learn that Dr. C. Krishna Rao, GMVC. 
BVSc, M.S., Ph.D. Fellow ISSAR , Ex-Animal 

Husbandry Commissioner with the Government of India, 
Ex-Vice-Chancellor. Andhra Pradesh Agricultural 
Univers ity ai:id Ex-President, Indian Veterinary 
Association was honoured by the Chandra Shekhar Azad 
University of Agriculture and Technology Kanpur (U. P.) 
with the Degree of "Doctor of Science (Honoraris 
Causa)" at its convocation held on I I th February I 989. 

We congratulate Dr. C.K. Rao for the distinction 
conferred on him and wish him a healthy long life in the 
service of Veterinary & Animal Sciences in India. 

* * * Dr. C. Krishna Rao 

Dr. D.M. Mondhe, MYSc, ISSAR LM-942. Livestock 
Development Officer, Mittewani (Maharashtra) is 
selected as Trainee, Department of Biotechnology."Govt. 
of India. Dr. Mondhe had a drstinguished academic 
career standing First in Gynaecology & obstetrics in the 
ICAR Junior Research Fellowship Examination, 1985. 

Dr.. D. M. Mondhe 

We wish this talented young scientist more laurels and 
best luck in futu re. 

* * * 


