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EDITORIAL 

On reviewing the Veterinary and Animal Sciences progress in post-independance era, 

we find that vast all round advances in these fields have been achieved in India and a time 
has come when they be given a status equal to and on .par with Agricultural Sciences at all 
levels including teaching, research and extension education. This is a dire National necessity 
to accelerate progress in these Sciences, the ultimate fruits of which are rural development 
and economic benefit to the Farmers, Cattle breeders, Dairy enterpreuners, landless labourers 

and people below the poverty line or BPL population. 

Realising its urgency, an independant University of Veterinary and Animal Sciences 
has been started from 1988 at Madras in Tamilnadu State, which is a super positive step 

in the right direction. These Sciences cannot develope with an "also ran" secondary status 
as a bandwagon to the plethora of crop sciences in an Agricultural University. Tamilnadu 

State deserves all compliments for breaking the ice. We learn that Gujarat State is also starting 
a separate University of Veterinary Sciences and Animal Husbandry. Best luck to them. 

This process should be accelerated in all the Major States of India and be completed 
in this decade for speedy implementation and heralding our onward march in the 21 ' 1 Century. 
We appeal to all concerned to give a serious thought to this vital aspect and strive for its 

achievement. Tamilnadu has shown the way and let us follow it at the State and National 

levels. A co-ordinated and concentrated effort in this direction is essential . 

• 

We thank all our Life Members, readers, well-wishers referees;:ontributors, subscri

bers and advertisers for their keen and ready co-operation extended to UAR and wish them 
a very Happy and Prosperous New Y ear-1991 and crave their sustained indulgence in future. 

- EDITORIAL BOARD 
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Studies On Semen Freezability Of Pure Jersey And Crossbred 

Bulls With Varying Levels Of Exotic Inheritance. 

L.R. SAGDEO', A.B. CHITN1S2
, S.N. DESHMUKH3, and A.S. KAOONI4• 

Frozen Semen Laboratory, A.1 Centre, Telankhedy, Nagpur-440 001. 

ABSTRACT 
Freezability in 80 breeding bulls compri

sing of 14 pure Jersey .(Jy), six 75% Jy, nine 
62.5% Jy, twenty nine 50% Jy, eight 75% 
Holstein Friesian (HF) and fourteen 62.5% 
genous inheritance (12.5 to 50%) of Gaolao, 
Tharparkar, Hariana and Gir breeds. Freeza
bility was 100% in case of Jy purebreds but 
rejection of bulls was highest in case of 7 5% 
HF (87 .5%), followed by 75% Jy (83.34%), 
62.5% HF (78.58%), 50% Jy (75.87%), and 
lowest (44.5%) in 62.5% Jy crossbred bulls. 
The post-thaw motility was highest in Jy Pure 
breds (47.14 ± 0.92%) followed by 62.5%Jy 
(44.16 ± 0.99%) and 50%Jy (42.65 ± 0.99%), 
whereas 75% Jy and 62.5% HF showed simi
lar values (28.33%). 75%HFrecordedlowest 
value (23 .64 ± 5.32%) C.V. (77 .5 and 
64.95%) indicated low freezability in both 
75% Jy and HF cross bred bulls. 62.5% Jy 
crosses proved better (33.15%) over HF cro
sses (51.75%), whereas 50% Jy crosses had 
least variation (25.32%) indicating better 
freezability. These studies indicate that Exo
tic: indigenous combinations play a major 
role in cross bred bull semen freezability. 
Further cytogenetic studies are essential to 
solve this enigma. . . . 

Frozen Semen technology is extensively 
used in India for ushering in white revolution 
by increasing milk productivity of Livestock 
through cross breeding by A.I. The cross 
breeding policy requires inter-se maintena
nce of exotic inheritance in the subsequent 
generations of cross breds ranging from 50 
to 62.5%, which indicates the imperative use 
of crossbred bulls for such future breeding 
programmes. According to Mathew ( 1981 ), 
the semen ejaculates of all bulls are not 
equally freezable, Scanty data pertaining to 
freezability of semen in crossbred bulls is 
available, even though it is a major problem 
in them as compared to pure bred exotic or 
indigenous bulls or buffalo bulls. The present 
comparative study on freezability of cro
ssbred bulls vis-a-vis pure exotic bulls are 
therefore undertaken. 

- Material and Methods 

These studies were carried out during a 
2 l /2 year period (Nov. 85 to May, 88) on 
80 selected bulls located at Frozen Semen 
station, Nagpur. The breeding bulls compri
sed of 14pureJersey (Jy), six 75% Jy, nine 
62.5% Jy, twenty nine 50% Jy, eight 75% 
Holstein Friesian (HF) and fourteen HF 

62.5%. In all six genetic groups were studied. 

1. Asstt. Director of Animal Husbandry, District Al. Centre, Wardha-442001 . 

2. Assn. Director of AnimaJ Husbandry, (Frozen Semen}. Nagpur-44000 l. 

3. Associate Professor of Genetics and Breeding, Nagpur Veterinary College, Nagpur-440006. 

4. Ex-Dean, Faculty of Veterinary Science PKV and Emeritus Scientist (ICAR}, Nagpur Veterinary College, 
Nagpur-440006. 

79 



Range of age in case of Jy pure bred bulls 
was 16 to 9 8 months and in case of all other 
bred. bulls it was 18 to 70 months. In cross 
bred bulls the indigenous inheritance inclu
ded various levels (12.5 to 50%) of Tharpa
rkar, Gaolao, Hariana and Gir breeds. All the 
bulls were in good health, free from any 
disorder of genital tract and maintained 
under identical managemental practices. 

Semen ejaculates were collected-by AV 
technique twice a week. Semen samples 
having Density DD and above, mass activity 
++ ( +) and above and initial motility 70% and 
above were subjected to freezability. Tris 
egg yolk glycerol ( 6%) dilutor was used. Anti

biotics were added to the dilutor@l mg/ml 
dilutor. Freezing was carried out in 0.25 
straws (Land Shut Method). Four hours equi
libration time was given for semen straws at 
5°C temperature. Horizontal vapour freezing 
technique was used (Mathew et.al.1982). 
Post-thaw (P.T.) motility was observed 30 
minutes after freezing. Thawing was carried 

out in 37°~ water for 15 seconds. Frozen 
semen samples having 40% motility (P.T.) 
and above were considered as freezable. The 
samples showing less than 35%P.T. Motility 
were discarded as per Mathew ( 197 4) . The 
relevant data was statistically analysed as per 
Snedecor and Cochran (1967). 

Results 
Mean, Range, Standard Error and Coe

fficient of Variation for Volume (ml), mass 
activity ( + 0 to 5 scale), initial and Post thaw 
(P.T.) motility (%) of bulls belonging to six 
genetic groups under study are recorded in 
Table 1 . The Analysis of variance is prese

nted in Table 2. 

( 1) Volume: The results revealed the maxi-

80 

mum semen volume of 3.99 ± 0.18 ml. in 
75% HF (HF x Gir) and lowest (2.23 ± 0.18 
ml) in 75% Jy crossbreds. The coefficient of 
variability (C.V.) ranged from 41.22 to 
55.16% among six genetic groups studied, 
indicating great degree of variation in volume 
of semen. In 7 5% HF crosses, slightly lower 
values were recorded (3 .2· to 3.5 ml) by 
Bakshi (1980). Shanna et.al. (1986) in their 
study of seminal characters recorded slightly 
more semen values (4.6 ± 0.4 ml) in 11 
crossbred bulls (B.S. x HF x Gir). 

In 50% Jy crossbreds, these values were 
3.24 ± 0.11 ml. Roy et.al. (1975) recorded 
slightly higher values (4.1 ± 0.31 ml) of 
volume in five Jy x Hariana 50% bulls of 21 
to 28 months age group. But Nair and Vara
drajan ( 1985) recorded slightly less values 
(2.07 ml) in 50% Brown Swiss bulls. 

In 62.5% HF, 3.10 ± 0.15 ml volume of 
semen was recorded. Similar values were 
recorded by Raja and Rao (1983) in case 
of 62.5% Brown Swiss bulls ranging from 1.5 
to 3.5 ml. and slightly higher bulls, values 
in 62.5% Jy (3.73 ± 0.24 ml). 

Mean values for semen ejaculates in case 
of Jersey pure bred bulls were 2.79 ± 0.15 
ml. This value is quite lower than the value 
(3.92 to 5.25 ml) reported by Kohali 
(1 980). 

Further, critical difference (C.D.) test 
indicated that the average semen volume was 
significantly lowest for 7 5%Jy bulls. Average 
semen volume of Jy pure bred bulls was also 
significantly lower than other genetic groups 
except 7 5% Jy bulls in which it was lowest 
(2.23 ± 0.18 ml). 

The average semen volume of 50% Jy and 
62.5% HF bulls was similar, but slightly lower 
than 62.5%Jy and 75%HF bulls. The average 

\ 
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value for 62.5% Jy bulls was significantly 
higher (3.73 ± 0 .24 ml.) than other genetic 

~oups except 7 5% HF bulls which showed 
significantly highest average semen volume 
(3.99 ± 0.24 ml). 

(2) Mass Activity : Average mass activity 

recorded in this study was 3.04 ± 0 .03, 2.07 
± 0 .12, 2.30 ± 0 .15, 1.93 ± 0 .06, 1.77 ± 
0 .19 and 2.'17 ± 0 .08 for pure Jy, 75% Jy, 

62.5% Jy, 50% Jy, 75% HF and 62.5% HF 
respectively. These values were lower in 
Pure bred Jy bulls (3.04 ± 0 .03) than those 
reported by Kohali (1980) which ranged 
from 3.68 to 4.26. In case of 75% Jy bulls, 

values recorded in this study (2.07 ± 0.12) 

were lower than those recorded (3.48 ± 0.17 
and 3.8 ± 0. 1) by Baburao and Rao (1990) 
and bySharma et.al. (1986) respectively. 

For 50% Jy bulls value recorded was l . 93 
± 0.06 which is quite lower than that (3.62 
± 0.14) reported by Tuli et.al. ( 198 8 ). Howe

ver Tomar et.al. (1985) recorded compara
ble values of 2.04 ± 0 .2 and 2.36 ± 0 .14 in 
25 to 30 months and 31 to 36 months old, 

HF x Hariana crossbred bulls. 

There was least variation in mass activity 
( 6.05%) of semen in case of Jy pure bred bulls 

while there was great degree of variation 
(3 1.88 to 48.26%) amongst the other five 

genetic groups. Highest value for mass activi
ty (3.04 ± 0 .03%) was observed in Jy pure 

bred bulls and lowest (1.7 7 ± 0 .01) in 75% 

HF bulls. 

50% and 7 5% Jy bulls showed similar 

values. 62.5% Jy and HF bulls were also 
similar in this respect but were slightly supe
rior to 7 5% HF bulls. 

(3) Initial Motility : Highest Mean initial 

Motility of 72 .14 ± 0.65% was recorded for 
semen samples of Jy pure bred bulls, while 

81 

lowest (30.24 ± 2.94%) was recorded in case 
of 75% HF bulls. Corresponding values for 
the other genetic groups were 7 5% Jy ( 4 7 .50 
± 4 .62%), 62.5%Jy (52.07 ± 1. 77), and 62.5% 

HF (46.69 ± 2.23%) 

C.V. indicated lowest variation (6.80"/o) 
in initial motility of Jy Pure bred bulls, whe

reas the other five genetic groups exhibited 

greater variation of 48.97 to 74.46% 

Mathew et.al. ( 1982) recorded higher 
mean values of 63.98 and 67.5% in case of 
75% Brown Swiss bulls between age groups 
of 2 to 4 and 4 to 6 yrs respectively. Chauhan 
et.al. ( 198 3) also recorded higher motility of 

65.77 ± 3% in 75% cross bred bulls which 
is much higher than that in 75% HF (30.24 

± 1.77%) and 75% Jy crossbred bulls (47 .50 
± 4.62%) recorded in thici study. Mean values 
in case of 62.5%. Brown swicis bulls between 
age groups of 2 to 4 and 4 to 6 yrs. were 

also higher (64.38 and 65.06%) than 62._5% 
Jy (52.07 ± 3.49) and 65.5% HF (46.69 ± 

2.23%) recorded in this study. Values for Jy 
pure bred bulls in this study were higher 
(72.14 ± 0.65%) than values recorded by 

Mathew et.al. (1982) for pure Brown Swicis 
bulls between age group of 2 to 4 (64.38%) 

and 4 to 6 (65.06%) years. 

In 50% Jy crossbred bulls initial motility 
was 37 .24 ± I. 77% which is much lower than 

that recorded (63.77 ± 2.48%) by Tuli et.al. 
(1988) in Jy x Haryana, HF x Haryana and 

Brown Swiss x Haryana crossbred bulls. 

(4) Post Thaw Motility. (P. T .M.) : The mean 
P.T .M. recorded for six genetic groups in this 
study was 47. 14 ± 0 .92, 28 .33 ± 5.26%, 
44.16 ± 2.99%, 42.65 ± 1.54%, 23.64 ± 
5.32% and 28.33 ± 2.35% for pure Jy, 75% 

Jy, 62.5% Jy, 50% Jy, 75% HF and 62.5% HF 

bulls respectively. 



The higher P .T.M. (4 7.14 :t: 0.92%) reco
rded for Jy Pure bred bulis in thi41 study is 
comparable tooverallmeanP.T .M. (46. 73%) 
recorded in Pure Brown Swiss bulls by Ma
thew et.al. ( 1982). 

In case of 75% Jy crossbred bulls lowest 
P.T.M. of 28.33 ± 5.26%, was recorded in 
this study, which is lower than that (49.39%) 
in 75% Brown Swiss bulls recorded by Ma
thew et.al. ( 1982). 

The mean value (46.16 ± 2.99%) of PTM 
recorded in ~ .5% Jy cross bred bulls is 
comparable with the mean values (44.79%) 
recorded by Mathew et.al. ( 1982). 

The mean value (42.65 ± 1.54%) of PTM 

obtained in 50% Jy bulls is s imilar to that 
recorded (43.33 ± 1.86%) by Tull et.al. 
(1988) for 50% Jy cross bred bulls. Slightly 
lower values (40.2%) were recorded by Ma
thew et.al. ( 1982) in case of 50% Brown 

Swiss bulls. 7 5% HF crossbred bulls showed 

significantly lowest P.T.M. value (23.54 ± 
5.32%) whereas Mathew et.al. (1982) reco

rded higher over all mean value (49.39%) in 
75% Brown Swiss bulls. 

In 62.5% cross bred bulls PTM value 
(28.33 :t: 2.35%) is similar to 75% Jy cross 

bred bulls in this study, which is much lower 
than in 62.5% Brown Swi41s bulls (44.79"/4) 
studied by Mathew et.al. (1982). 

Discussion 

Post-Thaw motility is the main criteria 
for freezability of semen. Jy pure bred bulls 
were significantly superior to all other genetic 

groups. Capacity of spermatozoa to with 
stand the rigors of freezing at ultra low 
temperatures (- l 96°C) differs from bull to 

bull and more so in case of crossbred bulls. 

Freezability and semen quality of Jy Cro
ssbred bulls was found to be superior to HF 
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crossbred bulls and this fact was further 
substantiated by rejection of tested HF and 
Jy cross bred bulls as their semen was not 

freezable. There was no rejection in case of 
14 Jy pure bred bulls. But in the other catego

ry of crossbred bulls, the rejection percenta
ge was 83.34% in 75% Jy, 44.5% in 62.5% 
Jy, 75.87% in 50% Jy, 87.5% in 75% HF and 
78.58% in 62.5% HF cross breobulls. 62.5% 
and 50% Jy cross bred bulls, exhibited higher 
percentage of freezability (44.16 and 
42.65%) and lower rejection rate (44.5 and 
66.99%) 

Out of total 80 bulls tested forfreezabili
ty the semen of only 32 bulls (40%) wa.41 found 

to be freezable. Vlachos et.al. ( 1968) also 
foundaconsiderabledifferenceinfreezabili

ty of semen in between the bulls. Roberts 
( 1971) ~o reported that about 30% of the 
bulls reared as sires in A.I. station donated 
semen which did not freeze satisfactorily. 
The process of ':fOSS breeding itself probably 

affects the quality of semen (Mathew, 
1974). 

It may be concluded that genetic combi
nations of exotic and indigenous blood has 
something to do with freezability. Further 

detailed cyto-genetic studies are essential to 
solve this enigma of freezability of semen 
in cross bred bulls. 
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Table 1 : Mean, Standard Error and Coefficient of Variation of various semen quality Ow-aderistics of bulls of different 
genetic groups. 

Sr. Characters. Jersey 75 percent 62.5 percent 50 percent 75 percent 62.5 percent 
No. pure Jersey bulls Jersey bulls Jersey bulls Fricsian. Fricsian. 

breds. 

1 Volume (ml) Mean 2 .79b 2.231 3.73b 3.24° 3.99° 3. l OC 
Range 11 -6) ( 1-4.5) (1-7) (1 -6) (1.5-8.5) (1 -7) 
SE 0.15 0.18 0.24 0.11 0.24 0.1 5 
CV ¾ 41.22 55.16 41.79 50.93 48.98 51.93 
N 56 44 55 209 64 108 

2 Mass Activity Mean 3.04d 2.07b 2.300 1.93b 1.11· 2.27c 
(+0-5) Range (2.5-4) (0-3) (0-3.5) (0-4) (1 -3.5) (0.5-3.5) 

SE 0.03 0.12 0.15 0.06 0.10 0.08 
00 CV 6.05 31.88 48.26 45.08 44.63 35.56 ..., 

N 56 28 54 193 62 106 

3 Initial Motility Mean 72.14c 47.500 52.07d 37.24b 30.24• 46.69° 
(Percent) Range (70-80) (0-70) (0-80) (0-80) (5-80) (5-80) 

SE 0.65 4 .62 3.49 1.77 2.94 2.23 
CV 6.80 51.58 48.97 66.11 76.45 49.11 
N 56 28 53 192 62 106 

4 Post Thaw Motility Mean 47.J4d 28.33b 44.16cd 42.65c 23.64· 28.33b 
(Percent) Range (40-60) (5-50) (20-70) (20.00) (5-45) (5-50) 

SE 0.92 5.26 0.99 1.54 5.32 2.35 
CV 14.7 64.95 33.15 25.32 77.50 51.75 
N 56 12 24 49 11 39 

Means bearing same superscript do not differ significantly from each other. 



Table 2: Analysis of Variance for testing differences among means of different genetic 
groups for Volume, Mass Activity, Initial Motility and Post Thaw Motility 

Sr . . 
No. 

Character Source of Variation df. Mean Squares 

1 Volume Genetic groups 5 21.43AA 
Error 530 2.63 

2 Mass Activity Genetic groups 5 8.09AA 
Error 493 0.68 

3 Initial Motility Genetic Groups 5 13864.26AA 
Error 491 519.89 

4 Post Thaw Motility Genetic Groups 5 2679.15"" 
Error 185 153.89 

xx ; P<0.01. 
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Studies On The Effect of Additives To Semen Diluent 
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Bharatiya Agro-Industries Foundation, Uruli-Kanchan-412 202 (Maharashtra) 

ABSTRACT 
Semen was diluted in Tris-Fructose-Ci

tric acid eggyolk Glycerol diluent containing 
7 mm. caffeine purls and 0.5% of detergent 
mixture of sodium and Triethenolamine 
lauryl sulphate. Control diluent was kept, and 
semen w!-s split in three equal parts to be 
added to control and two treatment diluents. 
Glycerol was incorporated in the diluent at 
the·rate of 6.4% for cattle semen to be added 
to semen in one step, while Glycerol wa.~ split 
and added to two portions at the rate of 3% 
and 11 % to make 7% in final dilution for 
buffalo semen. The Glycerolization wa.~ 
done in 3 steps after cooling diluted buffalo 
semen to 5°C. The equilibration for cattle 
and buffalo semen wa.~ 6 hours and 3 hours 
respectively. The post-thaw forward motility 
was significantly higher in diluent ~ntaining 
detergent mixture as compared to caff cine 
purls or control. . . . 

In the past, several additives to semen 
diluents have been tried to improve the moti
lity of spermatozoa as well as fertility of 
semen. Glycine, fructose and chelating 
agents (like EDT A, DEDTC, Cysteine 
hydrochloride and g)utathione) to yolk and 
Milk-based diluenL~ have been tried with 
variable results (Sengupta, et.al. 1969; To
mar, et.al. 1979). Amino acid~ and enzyme.~ 

have been used with advantage (Haf s, 1968; 
Kirton and Hafs, 1965; Kirton, et.al. 1968; 
Hafs, 1971;Foulk.esandGoody, 1980;Bha
vsar, et.al. 1989). 

Recently, Miyamoto and Nishikawa 
(1979), Singh et.al. (1986), Huk.eri (1989) 
andGebloutandSrivastava (1988) have used 
caffine, while Arriola (1982), Ahmed and 
Foote ( 1986), Arriola and Foote ( 1987) and 
Arriola ( 1987) used surf act.ants as additives 
to semen diluents in order to improve the 
post-thaw motility (P'I'M) and fertility of 
frozen semen. 

Materials and Methods 

Caffeine purls and surfactants, a mixture 
of Sodium and Trietbanolamine Lauryl Su
lphate (STI..S) were used in Tris Citirc acid 
fructose-eggyolk.-g)ycerol diluent iii order to 
study their effect on PTM and fertility of 
Holstein Fresian, Jersey and buffalo semen. 

Three adult bulls each of Holstein fre
sian, Jersey and Murrah buffalo were sele
cted. All these bulls had good semen quality 
as well as f reezability of Semen. The Semen 
from each bull was split in three equal parL~ 
one diluted to control diluent while other two 
parL~ were diluted to diluenL~ containing 7 
mm caffeine purls and 0.5% mixture of so
dium and triethanolamine Laury) sulphate. 
The semen extender used was Tris-fructose 
citric acid eggyolk-glycerol. 

I. Research Programme Co-ordinator. 2. Joint Programme Co-ordinator. 
3. Research.Programme Organiser. 
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Glycerolisation procedure : Glycerol was 
incorporated initially in the extender at a 
concentration of 6.4% by volume. Extender 
was ·added to the semen at 35°C equal to the 
quantity of raw semen and allowed to cool 
to 22°C. After half an hour when the tempe
rature of 22°c is attained, rest of the quantity 
of precooled dilutor is added to m'ak.e final 
volume as per dilution rate to keep 30 x 106 

sperm/ dose. The semen was then packed in 
0.3 ml minitubes by automatic filling and 
sealing machine (MT 65, Minitub to keep 
0.28 ml of diluted ~emen). The filled straws 
are arranged horizontally on freezing racks 
and cooled'to 5°C. After 6 hours of equilibra
tion period the straws were frozen over 
Liquid Nitrogen by placing the racks on grill 
in static vapour column in LNR 320, (MVE) 
container. This procedure was adopted for 
exotic Jersey and Holstein Fresian semen. In, 
case of buffalo semen, stepwise procedure 
of glycerolization was used in which the 
dilutor was split in two portions: one with 
3% glycerol and 2nd with 11% glycerol. The 
extender having 3% Glycerol was added at 
35°Cequal tothequantityofraw semen. The 
diluted semen is then allowed to coo) down 
to 22°C. After half an hour the pre-cooled 
dilutor containing 3% Glycerol was added to 
make half the final volume of the diluted 
semen and is transferred to cold handling 
cabinet at 5°C alongwith the portion of the 
dilutor containing 11 % glycerol. After cooling 
for 1.5 hours and after attaining the tempera
ture of 5°C by both the fractions, the dilutor 
containing 11 % Glycerol was added to diluted 
semen in three equal portions at the interval 
of 10 minutes, slowly shaking in circular 
fashion. This procedure took 2 hours. The 
semen is then filled and sealed at 5°C in 
pre-cooled German Straws. The straws are 
arranged horizontally and cooled at 5°C for 
3 hours equilibration time (which was found 
most suitable for buffalo semen, Bhosrekar, 
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1989) and frozen as per cattle semen. 

Thawing and evaluation of frozen semen : 
Straws were individually thawed in water 
bath at 35°C for 30 seconds. The thawed 
semen was taken in 2 ml glass tubes kept 
at 35°C. The tube was then rotated in the 
palm to ensure thorough mixing. One drop 
of semen with the same straw is taken on 
the warm slide, covered with cover slip and 
examined under the phase contrast micro
scope with 20 phase having warm stage 
(Biotherm). At least 20 diffe.rent fields were 
examined to assess the progressive motility. 
The percentage of initial, prcfreezing and 
post freezing motility were transferred in to 
Archsin transformations and they were ana
lysed for Analysis of variance. 

Results and Discussion 

It is evident that treatment affected the 
post freezing motility significantly (P<0.0 1 ), 
in all the breeds studied (Table 1 ). Additions 
of detergent mixture to the diluent has resu
lted in higher post thaw forward motility to 
the tune of 4 to 6% while caffeine puri~ in 
diluent could not enhance the motility after 
thawing (Table 2). 

The increased post thaw motility in fro
zen semen diluted in diluent containing dete
rgent mixture could have happened because 
of the action of surfactants on sperm cell 
membrane, making them more permeable 
and less sensitive to osmotic and glycerol 
shock during freezing and thawing (Arriola 
and Foote, 1987). Caffeinepurisdidnotgive 
the same effect as claimed by Miyamoto and 
N1Shik.awa (1974) and Singh et.al. (1986) 
and this could be because they studied its 
effect for preservation of liquid semen at 5°C 
and not for freezing. However, Hukeri 
(1988) and Gehlout and Srivastava (1988) 
reported significantly higher post thaw moti
lity in frozen buffalo semen with caffeine in 
diluent. 
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Table 1 : Mean values with standard error f oc semen parameters. 

Breed No. of Treatment Initial Motility Pre-freezing Post-freezing No. of Doses 
Observations Mean:1:S.E. Motility Motility Frozen 

Mean:1:S.E. Mean :1:S.E. Mean:1:S.E. 
(n) 

HF (18) Control 81.70 :I: 0.43 74.80 :I: 0.18 62.40 :1:0.43 78.50±6.74 
( 18) Caffeine purls 81.70 :I: 0.43 74.50 :1:0.25 58.70 :1:0.66 78.50 :1: 6.74 
( 18) Detergent 81.70 :1:0.43 75.10 :1:0.26 64.50 :1:0.54 78.50:1:6.74 

Jer (19) Control 84.60 :1: 0.67 73.10 :1:0.95 59.80:1:0.69 79.26:1: 5.67 
(19) Caffeine purls 84.60 :1:0.67 73.90 :1:0.33 56.90:1:0.88 79.26:1: 5.67 
( 19) Detergent 84.60 :1:0.67 74.80 t 0 .17 66.40t0.57 79.26 t 5.67 

Buff. (21) Control 81.00 :1:0.33 75.00:1:0.00 60.20±0.61 52.48 ±4.50 
(20) Caffeine purls 81.10 :1: 0 .34 74.60 :1:0.22 59.90±0.78 52.30 :1: 4.13 
(21) Detergent 81.00 :1:0.33 75.00 :1:0.00 65.40±0.64 52.48 :1: 4.50 

Table 2 : Analysis of Variance Mean sum of squares 

Sr.No. Sourceof DF Initial Motility 
Variance 

Bet.Breeds 2 116.212 .. 
2 Bet. Treatments 2 00.101 
3 Bet. BreedX 

Treatment 4 00.079 
4 Residual 164 4.25 

•• P< 0.01 
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ABSTRACT 
Direct placement of straws filJed at room 

temperature with yolk-tris -glycerol diluted 
Bull semen in water baths maintained at 
various temperatures ranging from 20°C to 
5°C for storage periods of 15 or 30 minutes 
were assessed for post-thaw results. In all, 
seven treatmenL<; were tried. The differences 
between treatments and between bulls were 
highly significant. However, on application . 
of resistance tests such as incubation and 
post-aging at 5°C, the differences between 
treatments were not significant. It is conclu 
ded that semen straws may be placed directJy 
in water bath at 10°C and then gradually 
reduce the temperature to 5°C in 30 minutes 
or even 60 minutes for obtaining optimum 
post-thaw results. This would reduce the 
operational time cons iderably resulting in 
more efficiency in commercial frozen semen 
technology. 

Cooling of diluted semen from around 
35°C to 5°C constitutes a-major time consu
ming component of semen freezing techno

logy. A significant saving would result if this 

time could be shortened without reducing the 
fertility of the sample (Weidler and Zaugg, 

197 5 ). The present experiment was carried 
out as part of a study to develop some rapid 
test freezing method capable of giving results 
within 45 minutes (Mathur, 1989). An earlier 

experiment conducted in this regard had 

indicated that the straws immediately after 
filJing with diluted semen (30°CI could be 

directly placed at temp. of 20°C, 10°C or 

even at 5°C without having any significant 
effect on prefreeze motility. In pursuance of 

the above observation the present study was 
conducted to find out the minimum time (of 
less than 30 min.) required either in storing 
the diluted sample at 20°, J 0° or 5°C or in 

• Part of ~ -V .Sc. Thesis. I. P.G. Student. 2 J>rincipal Scientist. 3. Head of Division. 
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cooling the sample to 5°C from 20°C and 
10°c for the best post-thaw results. 

Materials and Methods 

The study involved 15 ejaculates from 
5 Holstein-Friesian bulls (3 per bull). Every 
time only the first ejaculate having more than 

40% initial motility were studied. The semen 
immediately after collection and intiaial eva
luation was diluted with Tris-egg yolk-glyce
rol dilutor (containing 20% egg-yolk and 7% 
glycerol) at 30°C to have 60 million 
sperm/ ml. The diluted semen was filled in 
0.5 ml. French straws (Total 28 straws) and 
sealed with polyvinyl powder. Immediately 
after sealing, the straws were given the follo
wing seven different treatmenL'I for cooling 

to 5°C taking 4 straws per treatment:-

1. Treatment 1 (Tl): Involved direct pla
cement of straws at 20°C followed by 
its cooling from 20°c to 5°C in 30 minu

tes. 

2. Treatment 2 (Tl): Involved direct pla

cement of straws at 20°C follwed by its 
cooling from 20°C to 5°C in 30 minutes. 

3. Treatment 3 (T3): Involved direct pla
cement of straws at 20°C and iL<i storage 
at 20°C for 30 minutes. 

4. Treatment 4 (T4): Involved direct pla
cement of straws at l0°C followed by 
their cooling from 10°c to 5°C in 15 

minutes. 

S. Treatment S (TS) : Involved direct pla
cement of straws at l 0°C followed by 
their cooling from l 0°C to 5°C in 30 

minutes. 

6. Treatment 6 (T6) : Involved direct pla
cement of straws at l 0°C and iL'I storage 
_at 10°C for 30 minutes. 

7. Treatment 7 (T7): Involved direct pla
cement and storage of straws at 5°C for 

30 minutes. 

Procedure : For Treatments 1, Z, 4 and 5. 
Immediately after filling and sealing, the 
straws were transferred to different plastic 
rectangular 'Bread Boxes' (22cm x 11 cm) 
containing varying quantities of water prepa
red at pre-determined fixed temperature : 

The water quantities were standardized 
earlier to have the desired fall in temperature 
in stipulated time. The plastic boxes were 
then placed in the freezing chamber of the 
refrigerator for further cooling to 5°C (Sahni 

and Mohan, 1988 a,b). 

For treatment number 3,6 and 7: Straws 
immediately after filling and sealing were 
transferred to three different plastic 'Bread 
Boxes' each containing about 400ml water 
of desired initial temp. (20°C, 10°C and 5°C 
for T3, T6 and T7 respectively). The tempe
rature of 20°C and l 0°C were maintained 
by the addition of Ice-cool or warm water 
(as per the need) while the box for T7 (5°C 
temp.) was placed in refrigerator at 5°C. 

After the stipulated time, the straws were 

taken out from tl\e re.~pective boxes, one 
straw per treatment was used for assessing 
pre-freeze motility. The remaining three 
straws per treatment were transferred to cold 
handling cabinet (5°C) and were frozen in 

Treatment No. Qu!lntity of Water taken Initial Temp.of Water 

Tl 
T2 
T4 
TS 

100ml 
200ml 
225ml 
325ml 
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20°c 
20°c 
10°c 
10°c 



liquid nitrogen by the two-step freezing 
method (Jondet et.al. 1980) 

. Thawing was done at 37°C for 30 se
cond,;. After thawing, out of the 3 straws (per 
treatment) one straw was used for assessing 

post-thaw motility, second straw was kept 
in incubator (37°C) for one hour then asse
ssed for post-incubation motility and the 
third straw was kept in refrigerator at 5°C 
(in thawing water) for 24 hrs and then asse
ssed for post-ageing motility. 

Results 

The overall initial motility was 61.66 ± 
2.27%, sperm concentration 842.00 ± 95.45 
million/ ml., percent dead sperm 25.73 ± 
2.87 and percent abnormal sperm were 8.93 
± 0 .43. 

The results of motility assessment at 
prefreeze, post-thaw, post-incubation and 
post-ageing stages are presented (Table 1 ). 
The analysis of variance of the data was done 
by two way analysis. The significantly diffe

rent treatment means were compared by 

critical difference among treatments. 

For prefreeze motility, the differences 
between treatment were not significant but 
there was highly significant difference 
(P<O.O 1) between bulls. 

For post thaw motility, there was highly 
significant difference (P<0.01) both be
tween treatments and between bulls. Among 
treatments, thegradingforpost-thawmotili
ty values were in the following sequence: 
T5(32.66 ± 2 .75), T7(28.66 ± 1.85), 
T2(28.33 ± 2 .95), T4(27.00 ± 3.37), 
T1(23.33 ± 2.61), T3(21.66 ± 2.47), 

T6(20.66 ± 2.33), but there was no signifi
cant difference between treatments giving 
post-thaw motility above 25% (TS, T7, T2 
and T4). 

For both post-incubation and post ageing 
motility, there were no significant differe
nces between treatments but the differences 
were highly significant (P<0.01) between 
bulls for both these stress tests. The motility 
values for both the tests were highest for TS 
(like post-thaw motility) and minimum for 

T3. 

Tatile I : Mpa aotility ftlua el caUle ltlMll afta- applicatioll el differ-eat c:oe&ac trealmell!I at diffaut 
eftluatiollstaca-

Evaluation Mean Vall- (X) after different treatmenla. 

Parameter Tl n T3 T4 TS T6 T7 

I. Prefreeze 53.66 54.00 56.33 53.33 SS.66 S3.33 4S.66 
M>tility. t2.4I t2.81 t2.Sl ±3.22 t2.33 t2.37 t:2.52 

2. Post -thaw be ab • abc • C ab 
motility 23.33 28.33 21.66 27.00 32.66 20.66 28.66 

t2.6I t:2.95 t:2.47 t:3.37 t:2.75 t2.33 tl.BS 

3. P-0st-incubation I 1.26 12.73 6.66 12.26 16.53 10.33 10.73 
motility t2.41 t:3.28 tl.97 t3.27 t 3.9S t2.49 t2.40 

4. Post-ageing S.73 7.40 S.33 8.93 12.06 8.00 11.06 
motility t l.48 t2.02 t:J.12 t2.02 t2.76 t2.3S t2.37 

The values with no supersaipt indicate non-significant difference between treatments. 

The overall mean values with identical supencript indicate non-lignificant difference between/ among them. 
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Discussion 

The non-significant difference between 
treatments for the prefreeze motility showed 
that direct placement of the straws to 20°C, 
l 0°C and 5°C temperature and their subse
quent maintenance at these temperatures for 
30 minutes (T3, T6 and T7) as well as their 
further cooling to 5°C in 15 minutes (T 1, T4) 
and 30 minutes (T2, T5) did not result in 
any appreciable damage to viability of sperm 
cells pre-freeze stage. In an earlier experi
ment (Mathur, 1989) it was observed that 
direct placement of straws to temperatures 
of 30°C, 20°C, l 5°C, 10°C and S°C for 15 
minutes did not result in any significant diffe
rence in pre-freeze motility. 

Post-thaw motility was highest for trea
tment TS and lowest forT3, and T6. Further 
TS was having non-significant difference 
with TI, T2andT4. Thevaluesofpost-incu
bation and post-ageing motility were also 
highest for TS. These observations indicated 
that : 

i. Immediately after filling and sealing at 
room temperature the straws could be 

safely transferred to 10°C and even to 5°C 
without significantly affecting their pre-free
ze motility. 

ii. It was desirable to cool semen to 5°C 
(starting from direct placement temperatu
res of 20°C or 10°C) before its freezing for 
getting better post-thaw results. 

iii. Direct placement of straws to I 0°C and 
its subsequent cooling to 5°C (better in 30 
minutes vs 15 minutes) gives better 
post-thaw result in comparison to direct pla
cement at 20°C and its subsequent cooling 
to 5°C. 

It is concluded that for obtaining opti
mum post-thaw motility for commercial 
semen freezing work, instead of starting 
cooling to 5°C from around 35°C, direct 
placement of straws immediately after filling 
(around 30°C) to 10°C and then its subse
quent cooling to 5°C need to be tried which 
may reduce the time involved in cooling to 
5°C. The result,; of post-incubation and 
post-ageing motility asse.c;sment had also 
confirmed the Jbove findings. 
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ABSTRACT 
Seminal studies were made by collecting 

at least ten ejaculates, each from 7 HF, 4 
Jersey, 5 HFS (1 /2 HF + 1 /2 Sabiwal), 4 
KF (1/2 HF+ 1/ 4 BS+ 1/4 Tb) and 3 HRS 
(1/2HF + 1/4RD + 1/ 4Sahiwal) bulls. The 
mean values for ejaculate volume, mass 
activity, initial motility, live sperm count and 
sperm concentration in HF, KF and HRS 
bulls were recorded. 

The total abnormalities of sperm head, 
mid piece and tail including protoplasmic 
droplets were 10.01 ± 0. 14% in HF, 10.45 
± 0.20%inJersey, 8.48 ± O.l 5%inHRS, 8.82 
± 0 .16% in KF and 15.80 ± 0 .23% in HRS 
bulls. 

The mean values for different semen 
characteristics recorded in all breed groups 
were within the range stipulated for normal 
fertile bulls. A highly significant breed diffe
rence for volume, initial motility, live sperm 
count and total sperm abnormalities were 
recorded. . . . 

Exotic bulls are imported in this country 
in large number to upgrade indigenous cattle, 
ultimately to improve milk production. Raju 
and Rao (1982), Bhatt and Chauhan (1982) 
and Chinnaiya and Balkrishnan ( 1985) stu
died the semen quality of crossbred bulls. 

The performance of purebreds and cro
ssbreds with particular reference to quality 
of semen under varying environmental co
nditions of the tropics has not been adequate
ly studied. The semen characteristics of pure 
and crossbred bulls with different genetic 
make up were compared. 

Materials And Methods 

Semen was collected from 23 young 
mature bulls : 7 Holstein-Friesian (HF), 4 
Jersey, 5 HFS (1 /2 Holstein-Friesian + 1 / 2 
Sahiwal), 4 Karan-Swiss Friesiain (1 / 2 
Holstein-Friesian + 1/ 4Brown-Swiss + 1/ 4 
Tharparkar) and 3 Holc;tein-Friesian-Red 
DaneSahiwal (1/2 Holstein-Friesian + 1/4 
Red Dane + 1 / 4 Sahiwal) stationed at Live
stock Farm, P.A.U., Ludhiana and Semen 
Bank, Patiala. Ten to twelve ejaculates at 
~gular interval from each bull were collected 
in artificial vagina. 

Vario!Js semen characteristics : volume, 
mass activity, live sperm count and sperm 
concentration were recorded. Morphological 
abnormalities of spermatozoan head were 
studied in semen smears of each bull stained 
with William's stain, whereas percent acro
somal defecLc;, free loose heads, mid piece 
defects, protoplasmic droplets and tail abno
rmalities w~re counted in buffered formal 

• Part of the thesis submitted by the first author in partial fulfilment of M V .SC. degree to P A.U. Ludhiana. 
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saline preserved semen samples under phase 
contra.11t microscope. 

· Statistical methods were used for all ca
lculations as described by Snedecor and Co
chran ( 1967). 

Results And Discussion 
The mean values of physical characteri

stics of semen in different genetic groups of 
bulls are presented in Table 1. 

The mean ejaculate volume recorded in 
HF and Jersey bulls concurred with the fi
ndings of Holy (I 971) and Cbalapathi and 

Rao ( 1982). The difference in ejaculate vo
lume with other workers could be due to the 
different agro-climatic conditions under 
which the different groups of animals were 
kept. 

Among the crossbreds, HFS bulls reco
rded higher semen volume than purebreds 
which is in confirmity with the findings of 
PatelandKodagali(l 985)andChinnaiya and 

Balkrishnan (1985). Triple crossbred KF 
bulls produced maximum semen volume 

which was higher than that reported by 
Verma et.al. (1 985). InHRSbullsthe volume 
characteristic was found to be in agreement 
with the findings of Chauhan et.al. (1983). 

Analysis of variance revealed a signifi
cant breed difference in the ejaculate volu

me. In KF bulls , the ejaculate volume was 
s ignificantly higher (P<0.01) than in the 
other breed groups. 

The mean mass activity of semen in HF 
bulls was higher than that reported by Moha
nty (1981). In Jersey bulls , mass activity 
corresponded to ~e values reported by Saxe
na and Tripathi ( 1979). The values in cro
ssbred HFS and KF bulls were similar as 
reported by Chinnaiya and Reddy (1984). 
The mass activity exhibited in HRS bulls was 
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quite lower as compared to that reported by 
Chauhan et.al. ( 1983 ). This might be due to 
the numerical scale Oto 4 used in the present 
study. The mass activity was significantly 
higher in pure breeds and lower in triple 
crosses (KF and HRS), clearly indicating 
breed differences. 

The mean initial sperm motility in HF and 
Jersey bulls corresponded to the values repo
rted by Mohanty (1981) and Bujarbaruah 
et.al (1982). Higher initial motility as co
mpared to other reports in pure, crossbred 
and triple crossbred bulls could be due to 
higher environmental temperatu~ encou
ntered (RaoandRao, 1975). This could also 
be due to the variations in the seminal plasma 
composition, since the latter is known to 
affect the spermatozoan motility (Ganguli, 
1978). 

The live sperm count recorded in HF and 
Jersey semen was in agreement with .the 

findings of Pangawkar ( 1983) and Raju and 
Rao ( 1982) respectively. InHFSandKFbulls 
the values were in agreement with the fi
ndings of Biswas et.al. (1976) and Roy et.al. 
(1975) respectively. The live sperm perce
ntages in HRS breed was found to be lowest 
among the breed groups studied. Significant 
differences (P<0 .01) were obtained be

tween different genetic groups of bulls. The 
live sperm percentage was higher in HF and 
HFSbulls (P<0.05) and low (P<O.OI)inHRS 
bulls. 

The mean sperm concentration in HF and 
Jersey breed was close to the values reported 
by Pangawkar ( 1983) and Chalapathy and 
Rao (1982). Almost similar values were 
recorded in HFS and KF bulls. The present 
results in HRS were found to be lower than 
that of Chauhan et.al. ( 1983 ). This might be 
due to the age difference of bulls. ~ignificant 



variations in the sperm concentration be
tween the bulls as well as between the br~ 
were recorded, which could be due to the 
different genetic combinations in breed 
groups of bulls. 

The incidence of head defect-., free loose 
heads, mid piece defects and tail defects in 
HF and Jersey bulls are within normal limits 
as per the observations of Raju and Rao 
(1982). In HFS breed, the sperm defects 
were quite lower and were in consonance 
with Raja and Rao ( 1983 ). In triple crossbred 
KF and HRS bulls, the latter exhibited higher 
sperm abnormalities, when compared with 
other genetic groups under study. The fi 
ndings of higher sperm abnormalities acco
mpanied with lower incidence of initial moti
lity and live sperm count in HRS bulls was 

supported by the observations of Pangawkar 
(1983) who recorded a significant negative 
correlation of sperm abnormalities with ini
tial motility and live sperm counts. Among 
the sperm abnormalities studied in all breed 
groups, the head defect'> were higher than 
mid piece and tail defects. However, the total 
sperm abnormalitie., in all br~ were found 
to be within permissible limits as stipulated 
by Lagerlof (1934). 
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Table 1 : Man values of physical cbaracteristia or sana ud sperm llb■onaaltiel i■ aoUc and croabred 
bulls (mean t SE). 

Genetic 
Group 

HF (7) 

Jersey (4) 

HFS (5) 

KF(4) 

HRS (3) 

Volume 
(ml) 

6.85 

t0.15 

5.15 
t0.97 

7.00 
t0.22 

8.63 
t0.45 

3.85 
±0.24 

Mass Initial 
activity motility 
(0-4) (¾) 

3.10 79.41 

±0.54 t0.38 

3.00 16.51 
t0.11 t0.90 

2.88 79.74 

±0.08 t0.64 

2 .83 76.77 
±0.06 ±1.04 

2 .80 67.49 

±0.06 ±0.90 

Figures in parenthesis represent the number of ejaculates. 

Uve Sperm Total 
sperm concentration sperm 

(¾) (millions/ ml) abnormalities 
(¾) 

86.75 1227.,85 10.01 

±0.41 ±29.75 t0.14 

82.97 1157.75 \0.45 
±0.90 ± 38.75 t0.20 

86.40 1191.80 8.48 
±0.48 ± 53.11 ±0.15 

82.12 1148.25 8.82 
±0.92 t 30.23 ±0.16 

74.53 1181.00 15.80 

±1.04 ± 42.25 ±0.23 

Table 2 : Analysis or Y11riance or the 11eminal characlBiltk:I In differut ce■etic aroups or bulls. 

Source of di. Volume Mass Initial Uve Sperm Total 
variation activity motility sperm concen- sperm 

count tration abnormalities 

Between 4 31.12" 0.15 247.10" 242.91'' 297.11 86.00 

breeds 

Within 9 0.65 0.04 10.53 5.58 180.79 0.55 

breeds 
Error 36 0.66 0.06 5.54 6.47 153.47 0.36 

•• P<0.01 
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ABSTRACT 
12 ejaculates each of six triple crossbred 

bulls and 12 random samples of three HF 
bulls, were studied. The average values of 
intact acrosome in Fresh semen samples 
were 74.05 ± 1.19% and 89.41 ± 0.96% in 
crossbred and HF bulls respectively. Signifi
cant differences between breeds and be
tween bulls were observed. Similar variations 
were seen in the post thawed semen. The 
average values were 69.40 ± 1.29% and 
80.00 ± 1.13% in the two breed groups. The 
number of denuded acrosomes was signifi
cantly higher in post thawed semen. The 
extent of acrosomal damage was not signifi
cant between fresh and post thawed semen. . . . 

Nearly 30-40 percent of crossbred bulls 
produced semen ·of poor quality under tropi
cal conditions (Sahni and Mohan, 1988 ). The 
objective of the present study was to estima
te the extent of damage inAcrosomal content 
of sperms both in fresh and frozen (thawed) 
stages in crosses and·make comparisons with 
pure Holstein bulls under identical conditions 
of f ceding and management. 

Saake ~-al- (1968) examined spermato
zoa of Jersey and Holstein bulls in Giemsa 
stained preparations and recorded the inci
dences of Knobbed, ruffled and incomplete 

acrosome as 5 ,8 and 20% respectively_ Wells 
et.al. (1969) observed that the· ejaculates 
from 22 bulls in sexual rest averaged 21% 
acrosomal abnormalities. Healey (1969) re
ported identical ultra structure of bull sperm 
before and after freezing. Reza ( 1985) repo
rted that months of collection or type or 
storage caused no significant effect on the 
percentage of damaged acrosome, but there 
was highly significant di{fetence between 
bulls. Aalseth and Saacke (1986) reported 
that the acrosomal integrity was not altered 
by staining and there was high correlation of 
live percent spermatozoa and percentage of 
intact acrosorne.-.. 

Materials And Methods 

Six triple crossbred bulls (1 /2 HF x 1 / 4 
J x 1 / 4 H) and Holstein-Friesian bulls were 
taken for the present study. The study was 
conducted in Germ Pla!lm Centre ofl. V.R.I., 
lzatnagar from October 1987 to FebruarJ 
1988. The collection was taken on alternate 
days, on an average 12 collections from each 
cross bred bull and 4 collections from each 
Holstein-Friesian bulls were taken (Total 
12). 

The acrosome integrity (PIA) based on 
acrosomal damage in Fresh and Frozen 
semen was studied in Giemsa stained smears 

1. Veterinary Officer Clo Vety. Hospital, Kullu-175101 (H.P.) 
2. Scientist (Sr.Gr.). 
3. Head of the Division 
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(Watsen, 1975). The acrosomal abnonnali

ties were classified as Knobbed, Swollen, 

denuded, incomplete and ruffled, based on 

the ultrastructure of the acrosome. 

Results 

The percentage of intact acrosome in 

freshly collected semen are presented in 

Table 1. The corresponding values of acroso

mal damage are also presented in Table 2 . 

The mean values of acrosomal integrity 

in crossbred and Holstein-Friesian bulls were 

74.05 ± 1.19% and 89.41 ± 0.96% respecti

vely. The values ranged between 35 and 88% 

and 84.5 and 95% respectively. The percent 
acrosomal damage in crossbred bulls varied 

~idely. The mean values (%) of Knobbed, 

Swollen, denuded, incomplete and ruffled 

acrosome were 2.39 ± 0 .31, 2 .65 ± 0.42, 

13.10 ± 1.28, 3.51 ± 0.41 and 3.37 ± 0.41. 
The mean values (%) of acrosomal damage 

in Holsteµi-Friesian bulls (Pooled) viz. Kno

bbed, Swollen, denuded, incomplete and 

ruffled were 0 .87 ± 0.28, 1.87 ± 0.28, 4. 70 
± 0.42, 2 .08 ± 0 .49 and 1.08 ± 0 .30 respecti
vely. 

Acrosomal scoring.-; were made 24 hours 

after freezing of semen samples. The PIA 

in post-thaw samples are presented in Table 

2. The mean values of acrosomal damage are 

also presented in Table 2 

The mean values of intact acrosome (%) 

24 hours post-thaw in crossbred and Holstei

n-Friesian bulls were 69.40 ± 1.29, and 

80.00 ± 1.13 respectively. The mean values 

(%) of acrosomal damage viz; Knobbed, 

Swollen, denuded, incomplete and ruffled in 
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tWese two breed groups were 2.97 ± 0.43, 

3.63 ± 0.37, 15.21 ± 1.15, 4 .21 ± 0 .38, and 

3.80 ± 0.50 and 0.95 ± 0 .19, 1.83 ± 0 .17, 

6.75 ± 0 .02, 3.29 ± 0 .52 and 1.16 ± 0 .33 
percent respectively. 

Discussion 

The average value (%) for corssbred 

(74.05 ± 1.19) was lower than that of HF 

(Pooled) bull semen samples (89.41 ± 0 .96) 

in fresh semen, which did not differ significa
ntly from each other. The considerably lower 

·values observed in two crossbred bulls (No. 

317 x 2 and 622 E2) has created the signifi

cant difference between the average values 

of the two breed groups. However the values 
observed in our study were lower than that 

reported by Saack.e et,al. (1968). The total 
acrosomal damage in crossbred bulls was 

comparable with the results of Wells and 

Awa (1970), who reported 12.7 to 29.3% 

acrosomal damage. The variation of percent 

intact acrosome was significant (P~0.01) 

between the bulls (Table ·3 ). The variation 

in acrosomal damage between the bulls could 
be due to the variability of re.c;ponse in the 

cell membrance and some primary defects 

in spennatogenesis. 

The mean values(%) of intactacrosomes, 

24 hour post thaw were higher in HF bulls 

(86.00± I.I 3) than the crossbred bulls (69.9 

± 1.29). The extent of acrosomal damage 

was not significant between Fre.4>h and 
post-thawed semen. 
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Table 1 : Mean ± S.E. of PIA and Acrosomal damage in freshly collected semen of crossbred aod H.F. bulls. 

Bull No. No. of PIA(%) ACROSOMAL DAMAGE(%) 

Observation Knobbed Swollen Denuded Incomplete Ruffled 

1222 X2 12 83.05 ± 0.41 1.72 ± 0.18 2.22± 0.20 7.55 ± 0.34 2.25 ± 0.18 3.16 ± 0.20 

ll 86 X2 12 83.00 ± 0.45 2.32 ± 0.62 1.67 ± 0.20 7.96 ± 0.46 2.61 ± 0.23 2.96 ± 0.34 

317 X2 12 45.90 ± 0.88 4.25 ± 0 .21 3.50 ± 2.70 32.70 ± 2.70 6.91 ± 0.12 6.75 ± 0.73 

622 ~ 12 61.45 ± 2.78 2.91 ± 0.31 3.79 ± 0.41 24.64 ± 3.73 4.56 ± 0.86 4.20 ± 0.59 

693 ~ 12 83.85 ± 0 .74 2.22 ± 0.30 3.31 ± 0.96 6.95 ± 0.75 4.16 ± 0.49 2.20 ± 0.17 

934~ 12 81.25 ± 0 .84 2.45 ± 0.31 2.25 ± 0.44 7.25 ± 0.58 3.95 ± 0.50 3.29 ± 0.57 

Overall 72 74.05 ± 1.15 2.39 ± 0.31 2.65 ± 0.49 13.10 ± 1.28 3.51 ± 0.41 3.37 ± 0.41 

(Crossbred) 
H.F.(Pooled) 12 89.41 ± 0.96 0.87 ± 0.28 1.87 ± 0.42 2.08 ± 0.49 2.08 ± 0.49 1.04 ± 0.30 

'° 00 

Table 2 : Mean ± S.E. of PIA and Acrosomal damage (24 hour post freeze) of crossbred and H.F. bulls. 

Bull No. No.of PIA(%) ACROSOMAL DAMAGE(%) 

Observation Knobbed Swollen Denuded Incomplete Ruffled 

1222 X2 12 81.05 ± 0.41 2.80 ± 0.99 2.58 ± 0.16 9.05 ± 0.39 2.77,,± 0.15 3.46±0.18 

1186 X2 12 80.55 ± 0 .41 2.25 ± 0.28 2.21 ± 0.15 9.25 ± 0.32 2.82 ± 0.22 3.32 ± 0.42 
317 X2 12 39.50 ± 0.76 3.70 ± 0.34 5.08 ± 0.47 28.58 ± 3.95 5.73 ± 0.59 4 .66 ± 0.49 

622~ 12 53.05 ± 3.08 4.50 ± 0.32 4.08 ± 0.50 38.12 ± 0.88 7.95 ± 0.76 6.58 ± 0.98 

693~ 12 79.70 ± 0.43 2.25 ± 0.23 2.95 ± 0.29 9.04 ± 0.53 2.96 ± 0.44 3.06 ± 0.41 
934Ez 12 77.50 ± 0.80 2.37 ± 0.25 3.08 ± 0.39 8.66 ± 0.49 4.00 ± 0.67 4.37 ± 0.69 

Overall 72 69.40 ± 1.29 2.97 ± 0.43 3.63 ± 0.37 15.28 ± 1.15 4.21 ± 0.38 3.80 ± 0.50 
(Crossbred) 
H.F.(Pooled) 12 86.00 ± 1.13 0.95 ± 0.19 1.83 ± 0.17 6.75 ± 0.62 3.29 ± 0 .52 1.16 ± 0.33 



Table 3 : Analysis of variance (M.S.S.) showing the variation among percent intact 
acrosome and acrosonal damage. 

Source of Variance d.f. PIA (fresh semen) PIA (Post-thaw) 

Between age groups 1 
Between bulls 4 
Error 66 

185.88 
1428.29 .. 

20.45 

234.87 
1707.35 .. 

22.61 

Note : Tbe percentage values have been transformed into arcsin percentage for ANOV A. 
PIA, percent intact aerosome. 
•• Significant at 1% level. 
• Significant at 5% level. 
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Studies On Artificial Insemination in Equines 

Lt Col. N. M. SINGI-M. 

Remount Training School and Depot, Saharanpur-247 001 (U.P.) 

ABSTRACT 

, - Artificial insemination in equines has 
been carried out for the first time in India. 
Ten Horse Stallions, Ten Donkey Stallions 
and 468 mares of three distinct groups were 
taken. Method of semen collection and inse
mination is described. The conception rate 
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(C.R.) was 39. 13% while that in mule bree
ding reached 56%. There was significant di
fference in C.R. of mares inseminated in one 
oestrus and those inseminated in more than 
one oestrus. 

• • • 

Of all the domesticated animals, horse 
received minimum attention for artificial 



breeding. H~rs~ are registered on the basis 
of pedigree performance. If not properly 
contrplled, A.I. allows an opportunity for 
dishon~ty and chicanery. Hence, AI in tho
rough breds has not been recommended. 

Certain breeding societi~ still have legisla
tion preventing the use of AI in horse bree
ding. Thorough bred breeder association bas, 

however, lately advocated the introduction 
of AI under strict supervision of veterinarians 
and the stud book authority, subject to confi
rmation of parentage by blood grouping. 'fhi.q 
has been done on the belief that it would 

provide effective means of national and inte
rnational control of infectious diseas~ inclu
ding CEM (Anon, 1978 ). 

AI is extensively used in China, Russia 
and many East European cowitrie..q. It is alqo 
in vogue in Japan, Germany, Poland, Ho
lland, Scandinavia, America and Australia 
(Allen et.al. 1976) but remains a virgin field 
in India. Sane and his co-workers, did make 
an attempt in 1953 with the object of over 

coming sub fertility in horse..q. The work 
however. was limited to sporadic case..q and 
results were not encouraging. The r~ults of 
AI in foreign countrie.q have been reported 
to be as high as 67 to 70",{,. Allen et.al. (J 976) 
obtained C.R. of 60 percent by one single 

insemination done within one hour of colle
ction o: semen stored at 30-35°C. The re
sults increased upto. 92% by three insemina
tions. Petelikova et.al. ( 1977) reported C.R. 

of 66.6% in mares inseminated with frozen 
semen within 12 hrs. of e.qtimated ovulation. 
Merkt ( 1984) reported pregnancy rate to AI 
as 66% for non-milking and 50% for milking 
mares, whileMuDer(l 987)reportedaverage 
number of inseminations per oe.qtrum to be 
2.2,' with 56% pregnancy rate and 48% foa

ling. 
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India is having very f cw proven Stallions 
for natural service located at particular point 

at far flug distanc~. Since mares are scatte
red all over the country, breeders/ owners 
lack acce.qs to Stallions at appropriate time. 
Artificial breeding, therefore, can be of great 
value both qualitatively and quantitatively. 

Materials And Methods 
Ten horse and 10 Donkey Stallioms aged 

5 to IO years were taken for semen colle
ction. A total of 46 8 mare.q belonging to three 
distinct groups were selected for breeding by 

A.I. thus: 
(i) Horse breeding Bro9(1 Mares (HBBM) 

- 46 
(ii) Heavy mule breeding Brood Mare.q 

(MAMBBM) - 262 
(iii) Light mule breeding Brood Mare.q 

(GSMBBM) - 160 

All the..qe animals belonged to the army 
establishment, they were kept under contro
lled conditions providing similar manage
ment. Semen was collected by Colorado 
model AV. None of the Stallions had previous 
training to ejaculate semen in A.V. Two to 
three collections were taken from each Sta
llion in a week. 

The Colorado model of AV consists of 
: (a) A casing made of heavy plastic, 16 cm 
in diameter and 55 cm in length. Casing has 
a valve assembly and a leather cover with 

handle. (b) Inner liner of thick. latex 7 5 cm 
long and 19 cm in width. This iq fitted in the 
casing to form a water jack.et. (c) Combina
tion liner and cone made of thick and strong 
latex about 70 cm long and 16 cm wide on 
one side and tapered on other side to acco
modate the collection bottle. (d) Filter asse
mbly - This includ~ collection bottle, filter, 

ffiter ring and radiator clamp. (e) Protector 

:.. 



cone - This is a cover made of cloth stuffed 
with cotton. It is placed over the collection 
bottle to protect the semen from exposure 
to femp. and sunlight. 

Collection of Semen : This involve.q proper 
scheduling and sexual preparation of males 
as well as use of proper technique. The be.qt 
known method for collection of semen is by 
artificial vagina because it stimulates natural 
conditions and evokes ejaculatory nerves of 
glans penis through vaginal walls. 

Assembling the AV : The latex liner was 
inserted into the plastic casing keeping equal 
lengths of the liner on both side.q. The liner 
was turned back over both the endq so that 
about 7-8 cmoflinercouldbeturnedoneach 
sides. Rubber band was then placed on both 
the ends to prevent leakage of water and air. 
The combination liner and cone was then 
inserted through the inner liner and turned 
back over the front end of the casing about 
8 cm. The tapered portion of the combination 
liner and cone emerged out about 2-3 ems. 
The collection bottle fitted with the filter 
assembly. was then fixed on the tapering end 
of c.ombination liner and a clamp fitted over 
the liner and collection bottle. The protective 
cone was placed over the bottle. 

Preparation of AV: After assembly, the AV 
was filled with about 3.5 to 4 ltr of warm 
water at 55-60°C. It now weighed about 8 
kg. The amount of water was regulated to 
create required pressure varying from sta
llion to stallion. The air was then filled by 
a pump to create conditions closer to natural. 
AV was then allowed to equilibriate to temp. 
of 44-46°C. Though the stallions are not 
sensitive to temp. as some other specie.q, yet 
full attention was given to temp. as the semen 
may be damaged at a temp. beyond 50°C. 
When the AV and stallion were ready, tho-
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rough lubrication of inner side of combina
tion liner was done with sterile.KY Jelly. Care 
was taken not to apply jelly in excess which 
may contaminate the semen. It was again 
ensured that the equilibrised tern. of prepa
red A.V. was between 44°C to 55°C. 

Preparation of Stallion : Before collection, 
the stallion was taken out of stall and allowed 
to tease the mare until erection was attained. 
Some stallions attained erection while co
ming out of the stall and needed no teasing. 
The erected penis was grasped and washed 
with water at 40-42°C. Caution was taken 
not to irritate the penis. Soap was washed 
off from penis, as it is highly spermicidal. 

Collection Technique : By the time stallion 
was prepared, the mare in heat was hobbled 
and her tail wrapped with tail bandage. A 
twitch was applied for proper control. As the 
stallion got ready, it mounted the mare. 
Semen collector remained on left side with 
the AV in his hand. On mounting when the 
stallion located the vulva, its penis was defle
cted into the AV which was kept at an angle 
of 30°. The collector at this moment had to 
lean towards the mare and pre..qsed the AV 
against i ts thigh. With intromission, stallion 
begins thrusting movement, the pulsations of 
ejaculation could be felt at abdominal mu
scle.q, thigh muscle..q and at the base of the 
penis. In addition, the tail movements also 
gave indication of ejaculation. The free end 
of AV was lowered at this time so as to allow 
the semen to run into collection bottle. The 
handler placed his hand at the back of sta
llions knee to provide support for horse and 
protection for the collector. 

As the stallion dismounted after ejacula
tion, the AV was removed while stripping the 
penis into AV. The valve assembly was ope
ned, pre.qsure released and half of the water 



was removed from the jacket of AV. This 
allowed semen to flow freely into the colle
ction bottle. The valve cap was again screwed 
and AV taken to the Jab. Once the semen 
settled down, the collection bottle was remo

ved and semen evaluated. Care was taken 
to keep the semen bottle in an incubator 
maintained at 38°C. 

Semen Evaluation was done as per Singbvi 
(1989). 

Dilution : Diluent was prepared as per Allen 
(1989) thus : 
Slimmed Mill (Powder) 
GlucoseD 

Streptomycine 
Crystallin penicillin 
Double distilled water 

- 2.4 gm 
- 4.9 gm 

0.1 gm 
- 0.15gm 
- 100 ml 

Fresh diluent was made, filtered and used 
every time. Dilution depended on the conce
ntration of spermatozoa. Best result were 
achieved with dilution rate of 1 :3. 

Insemination process included the prepara
tion of mare thus : (i) Mare was restrained 

in stocks (ii) Her tail bandaged and tied up 
to the left. (iii) The perineal region and vulva] 
lips were washed with warm (40°C to 42°C) 
soapy water. (iv) Soap was removed by ri
nsing. (v) Area dried with absorbant paper 

napkins. 

Well sterilised/autoclaved plastic slee
ves, insemination cathetors (Pipette), syri
nges etc. were kept in an incubator at a temp. 
of 38°C. The diluted semen container was 
removed from incubator and correct volume 

of semen (providing 500 million sperms) 
required for insemination was aspirated in 
a syringe. Sterile sleeves were worn on one 
arm which was to be inserted in mare's 
vagina. A small amount of non spermicidal 
lubricant (preferably KY Jelly) was applied 
on the sleeve. The arm was then inserted in 
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vagina and cervix located. It was ensured tbat 
atleast one finger could be inserted in the 

cervix. Now the sleeved hana was partially 
retracted and the tip of the insemination 
cathetor placed on the palm and carried to 

the tip of cervix. In mare the cervix is not 
~uipped to serve as a reservoir for semen 
and hence the semen has to be deposited 
directly in uterus. Thecathetorwas therefore 
inserted in the uterus. Now the syringe co
ntaining semen was connected with the inse
mination cathetor and the piston pressed 
gently so that semen could° be deposited in 
uterus. The cathetor was retracted slowly 
alongwith the arm., Care was taken not to 

permit air getting into vagina. Cold water was 
thrown on the back of mare immediately 
after insemination to prevent her urinating 
for some time. 

Insemination was carried out only after 
ascertaining the ovulatory stage by rectal 
examination. 

Once the insemination process was over, 

the tail bandage was removed and mare let 

loose. 5-8 mares could be inseminated by 
semen of one Stallion. 

Results and Discussion 

Results and conception/pregnancy based 
on rectal examination carried out after 60 
days of insemination reveal that conception 
rate was very good in case of mulre breeding 
while it was fair in horse breeding (Table 1 ). 

Conception rate was very high (57 to 
67%) when insemination was done only once 
in first oestrus. Rate of conception significa
ntly lowered when mares were inseminated 
in more than two oestrus (Table-2). It can 
be interpreted that mares inseminated into 

or more than two oestrus were carrying so,me 
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level of infection. 
Advantages of AI in equines are : (i) 

Semen from one Stallion could be used for 
4 to 8 mares, hence stallion power can be 
reduced significantly. (ii) Large number of 
mares can be inseminated in a very short 
time. (iii) Semen from each Stallion is used 
only after proper evaluation, increasing the 
chances of better conception. (iv) Many Sta
llions specially the donkey stallions and those 
of heavy draft breed, discharge the semen 
in mid vagina thereby reducing the chances 
of conception. In A.I. the evaluated semen 
is deposited directly in uterus increasing the 
t:hances of conception and (v) Mares with 
good height which could not be covered by 
normal stallions, could easily conceive by 
A.I. 

Table 1 : Over-all Conception Rate in Equines. 
Class of animal Number of mares 

inseminated 

HBBM 46 

MAMBBM 262 

GSMBBM 161 

Table 2 : Conception based on inseminations 

The main disadvantage noticed in AI i.~ 
that it makes the animal prone to certain 
infections. This can be overcome by proper 
autoclaving/ sterilisation of equipment, using 
meticulous methodology ~nd taking all pre
cautions during insemination to contain the 
infection. 
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Mares found Conception 

Pregnant Rate 

18 39.13¾ 

148 56.-4¾ 

90 56.2~ 

HBBM MAMBBM GSMBBM 

Item Nolnsemi- Found No Inseminated Found Prep. Nolnsemi- Found Prep. 
nated Preg. nated 

Insemination 22 13 136 86 117 67 

in one oestrus (59.09%) (63.23%) (57.26¾} 

Insemination 18 3 98 45 32 18 
in two oestrus ( 16.66%) (46%) (55%) 

Insemination 6 2 28 10 11 s 
in three or (33.33%) (36%) (46%) 

more oestrus 
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Effect Of Prostaglandins On Buffalo Spennatozoal 

Migration In Cervical Mucus (In Vitro Studies) 

E. MURALI NA 1ll, B.B. REDDY, A.S.N. MURlHY, KJC. REDDY, and A. V. NARASIMHA RAO' . 

College of Veterinary Science, AJ> .A.U., Tuupati-S 17 502 (AJ>.) 

ABSTRACT 

The effect of addition of prostaglandins 
(PGs) Bi andF2 alpha at twodifferentconce
ntrations on in vitro cervical mucus penetra
tioncharacteristics ofFrozenMurrahbuff alo 

semen was assessed. The PG treatment did 
not show any cognisable effect either on 
sperm penetration distance (SPD) or pene
trated sperm count (}!SC), when tested inde
pendently after 10 and 30 mts of initial 

semen mucus contact at 37°C. But sperm 
progression speed (SPS) after 10 mts of 
incubation was .significantly (P<0.01) 
increased by the addition of PGs, the lower 
concentration being more effective. Howe
ver, individual variation in the bulls was also 
significant for all the parameters tested. 

• • • 

In species like cattle, buffalo, sheep, goat 
etc. the cervix acts as the first barrier for 

sperm during its transport to the site of 
fertilization. The capacity of sperm to pene
trate the cervical mucus is ~sential u the 
semen is deposited in vagina during natural 
mating or in the mid cervix during A.I. The 
cervical mucus penetration capacity of the 
spermatozoa has a positive correlation with 
the fertilizing ability in human beings (Rei
chman et.al. 1973; lnsler et.al, 1979). An 
increase in sperm number in oviducts follo
wing AJ. with PG supplemented semen was 
found in tabbit and Sheep (Mandl. 1972; 
Chang et.al., 1973; Edqvist et.al., 197 5 and 
Gustafsson et.al., 1977). However, it is not 
clear whether this improved sperm migration 
across the cervix was caused by increased 
motility of the cervix or spermatozoa. Hence, 

the present study was undertaken to assess 
Murrah buffalo bull sperm migration chara
cteristics within the cervical mucus (in vitrot 
by using frozen-thawed semen with or 
without the addition of PGs. 

1. Asst. Di.rector (A.H}, Visakha Co-operative Dairy, Visakhapatnam (A.P.). 
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Materials And Methods 

Six fertile Murrah buffalo bulls aged be
tween 4 to 6 years and cycling she-buff aloes 
of different age groups were utilized for this 
study. Semen was collected twice a week for 
a period of 3 weeks by A. V. and evaluated. 
The semen sample suitable for insemination 
was extended in Tris egg-yolk citrate to 
contain 20 million spermatozoa per ml. 
which was subsequently partitioned into 3 
aliquots. The PGs {M/S. Fuji Chemical Co., 
Tokyo, Japan) Ez and F2 alpha were added 
at a concentration of 2.5 ng and 1.5 ng 
respectively per ml of extended semen to one 
aliquot (T-2 ). The concentration of PGs were 
doubled in the second aliquot (T-3 ), the third 
being left without any addition (T-1 ). Subse
quently the semen was frozen by rapid hori
zontal vapour-freezing technique in medium 
French straws, stored in liquid nitrogen until 
tested on cervical mucus. 

The pooled cervical mucus which was 
collected during mid-estrus was stored at 
4°C until used for sperm penetration tests. 
The cervical mucus penetration test was 
conducted as per the method de..~cribed by 
Kremer 0965), with slight modification. 
The mucus filled capillary tube along with 
semen reservoir, containing frozen thawed 
semen was incubated at 37°C in vertical 
position (Fig 1) for a period of 1 0 mts or 
30 mts to study either SPS, SPD or PSC. 

F"ig,l : Assembly for studying buffalo sperm migration 
in buffalo cervical mucus. 
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SPS was the average time taken by the three 
forward spermatozoa to travel a fixed dista
nce of 140 microns in the mucus column. 
The SPD was the distance in ems from the 
open end of capillary tube, travelled by the 
progressive spermatozoa by the end of incu
bation time. The total number of sperm that 
could enter into the capillary mucus by the 
end of incubation expressed as PSC, SPS, 
SPD & PSC were recorded using phase co
ntrast microscope with bio-therm. Data were 
analysed as per the methods described in 
Snedecor and Cochran (1980). 

Results And Discussion 

The values of SPS, SPD and PSC after 

IO and 30 mts of exposure are given in Table 
I to 4. 

Sperm progression speed : The mean SPS in 
oestrual cervical mucus·column after 10 mts 
of incubation was found to be higher in T-2 
compared to that in T-3 and control in that 
order (P<0.0 I). The improved motility obse
rved apparently indicates the beneficial 
effectof PGEz which was shown to stimulate 
the sperm motility (Schoenfeld et.al., 1975). 
The small improvement in the sperm motility 
in T-3 might be due to higher PGF2 alpha 
concentration (Cohen et.al., 1977). But indi
vidual bulls differed significantly (P<0.01) 

in their SPS both after 10 and 30 mts of 
exposure. The treatment x bull interaction 
was significant (P<0.01) only after 10 mts. 
The variation among bulls in their speed may 
be due to variation in the initial concentration 
of PG present in their ejaculates. The speed 
observed in the present study is lower than 
that of cattle reported earlier (Tampion and 
Gibbon, l962;RoarkandHerman, l 950and 
Moeller and Van Demark., 1955). The obse
rved differences in the SPS of cattle and 
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buff aloes may be due to the variation be
tween the swimming speeds of their sperma
tozo~ (Gallen and Roux, 1948; Mahmoud, 
1952). 

Sperm penetration distance (SPD) : The 
sperm penetration distance after 10 and 30 
mts exposure was not affected by PG trea
tmenL-.. But the bulls differed significantly 
(P<0.0 1) in their SPD values. The treatment 
x bull interaction was also significant 
(P<0.01) at only 30 mts. The lack. of trea
tment effect observed in this study is in close 
agreement with the findings of Memon and 
Gustafsson ( 1984) who reported SPD values 
~t 15 mts and 180 mts in sheep. 

The SPD value 2.25 cm/ 10 mts of inc,u
bation observed in buff aloes of control group 
in present study, is slightly less that the SPD 
value of cattle (Roark.and Herman, 1950 and 
Moeller and Van Demark, 1955), but higher 
than that of Sheep (Memon and Gustaf sson, 
1984) and human being.-. (Kesseru, 1973). 

Interestingly the SPD 2.35 cm observed in 
our study after 30 mts of incubation, is less 
than that of corresponding observations 5.1 
cm observed in human beings (Kesseru, 
1973) and 3.62 cm in cattle (Akhtar et.al., 
1980). Apparently thelinearity between time 
and SPD of buffalo semen does not extend 
much beyond 10 mts of incubation. 

Penetrated sperm count (PSC) : The lack of 
treatment effect on PSC observed in this 
experiment is in close agreement with the 
findings of Memon and Gustafsson ( 1984) 
insheep. Thesignificant (P<0.0l)difference 
observed between bulls only after 10 mts of 
semen mucus contact may be due to the 
variation in their initial SPS irrespective of 
the treatments. 
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Table 1 : Mean ± S.E. values or SPS, SPD and PSC after 10 mts and 30 mts of lllltlal semen mucus con-a.ct. 

Parameter T-1 T-2 T-3 

Ttme evaluated Control PGEz+PGPz alpha ~+PGFi alpha 

(Lower cone.) (Higher cone.) 

IOM SPS 4.22±0.3' 3.44t0.l1 3.83 t 0.2• 

SPD 2.25±0.2 1.92±0.2 1.98±0.2 

PSC 253.22 t 22.5 264.64 t 30.5 210.28±0.2 

30M SPS 4.64±0.2 4.43 t 0.2 -S.19±0.2 

SPD ,-.35 ±0.3 3.06±0.3 2.66t0.3 

PSC 399.64 t 25.4 558.21 t 76.2 441.88 t 28.5 

Note : The values bearing different superscripts differ significantly (P<0.01) 
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~ 
Table 2 : Auo¥a for SPS, SPD aad PSC aflu It iats ud Jt mts for initial semen mualS contact 

l OMTS 30 MTS 

SPS SPD PSC SPS SPD PSC 

MSS F MSS F MSS F MSS F MSS F MSS F 

Between 2 5.53 8.38 •• 1.13 1.06NS 29S78.2 2.2SNS 3.17 l.S7 NS 2.88 1.44NS 188461 2.16NS 

Treatme.nts 
Between s 13.59 20.s9"· 6.12 5.72 .. 113278.34 8.62·· 12.03 5.96 •• 12.36 8.13·· 55520.8 0.63NS 

Bulls 
BullX 10 3.48 S.27 .. 1.27 1.1~ 24548.41 l.87NS 1.8S 0.92NS 12.78 8.41 .. 13777S.4 l.97NS 

Treatment 
Error 90 0.66 1.07 13136.91 2.02 1.52 87786.1 

Total 107 

NS - Not Significant 

- •• - Significant at l ¾ level IP<0.01) 
0 
-J 

Table 3 : The mean :t S.E. or SPS, SPD, and PSC of different Bulls. 

lOMTS 30MTS 

Bull No. SPS SPD PSC SPS SPD PSC 

45 3.30 ± 0.2 2.67 :t 0.4 337.28 :t 45.4 5.68 ± 0.1 3.86 ± 0.3 513.61 ± 36.7 

llO 3.34 ± 0.2 2.61 ± 0.3 296.22 :t 30.3 3.47 ± 0.5 1.98 ± 0 .5 430.78 ± 143.0 

583 3.19 ± 0.2 2.42± 0.2 264.50 ± 16.7 4.39 :t 0.4 2.23 ± 0.3 383.17 ± 42.9 

619 4.98 ± 0.4 1.41 ±0.1 143.28 ± 7.0 5.01 ± 0 .2 1.88 ± 0.1 452.56 ± 45.2 

3996 4.92 ±0.3 1.43 :t 0.1 149.11 ± 7.1 3.89 ± 0.5 2.17±0.4 384.33 ± 64.4 

MPT 3.24 ± 0.2 1.77 ± 0.4 265.89 ± 38.8 4.72 ±0.2 3.32 ± 0.5 499.39 ± 34.8 



Table 4: Effect of different PG treatments on SPS (Mean± S.E.) at 10 mts 

Bull T-1 T-2 T -3 

45 3.26 ± o.2er 2.89 ± o.2r 3.75 ± 0 .3def 

110 3.33 ± 0.3er 3.13±0.2r 3.57 ± 0.3def 

583 3.02 ± o .2r 3.08±0.lr 3.48 ± 0.4def 

619 7.00 ± 0.4· 4 .13 ± 0.3cde 3.80 ± 0.2def 

3996 5.54 ± 0 .4b 4 .30 ± 0.5cd 4 .92 ± 0 .4bc 

MPT 3.17 ± 0.3r 3.09 ± o .2r 3.46 ± 0 .9der 

Overall treatment 4.22 ± 0 .33 3.44 ± 0.1 1 3.83 ± 0.2 2 

Note: The values bearing different superscripts differ significantly (P<0.01) 
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Semen Studies During Vaccination Stress In Jersey Bulls 

P. S. GAHLOT, B. L. BISHNOI, and I. S. KOHLI 

Department of Obstetrics and Gynaecology, College of Veterinary and Animal Scit!nce, Bik.aner-334 001 . 

ABSTRACT 
No marked difference between bacterial 

and viral vaccination, on bull semen pictures, 
was recorded. However varied individual 
response of bulls to individual vaccines was 
observed. . . . 

The bulls located at the artificial insemi
nation centres are vaccinated annually 
against bacterial and viral diseases as a ma
tter of routine. As such it was considered 
desirable to ascertain the comparative 
eff eel'> of prophylactic vaccination on semen 
quality of breeding bulls. 

Narasimhan et at (1970) and Venkata
swami and Rao (1970) reported that Rinde
rpest (RP) and Foot and Mouth disease 
(FMD) vaccination produced high percenta
ge of sperm abnormalities. Latal Niedzielska 
( 197 1 ) and Rao and Venkataswami ( 197 1) 
found increased sperm abnormality 
post-FMD vaccination. Ven.kataswami et al 
(1972) observed that viral vaccination pro
duced more deleterious effects on semen. 
quality of bulls than.bacterial vaccination. 

Materials And Methods 

Five Jersey bulls (M-76, I-11, X-378, 
X-388 and CJ) aged 5 to 6 years, were used 
for this study. All the bulls were maintained 
under uniform conditions of management 
and (ceding and were clinically normal. They 
were subjected to pre-experimental trial and 
their semen was evaluated for total ejaculate, 
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initial motility, hydrogen ion concentration 
(pH), sperm concentration, live and dead 
percentage and abnormal sperm percentage. 

During the year, all the five bulls were 
vaccinated at different intervals against black 
quarter, haemorrhagic septicemia, Rinde
rpest and foot and mouth disease vaccines. 
Pyrexia resulting due to FMD vaccination 
was controlled by giving 30 ml Novalgin I.V. 

All the bulls showed individual response 
to rise in temperature. The adverse effect on 
semen quality was mild and for a short 
duration. 

Out of 4 bulls studied, the average sp~rm 
abnormalities recorded were M-76 
(10.66%), X-388 (14%), 1-11 (8%) and CJ 
(22.2%) compared to Venkataswami et. al. 
(1972) who reported 20.8 percent. This 
showed individual variations. 

H.S. Vaccination : The study showed that : 
(i) Vaccination had an adverse effect on the 
semen quality but effect was mild and te
mporary and semen quality returned to no
rmal in short time. (ii) Post vaccination pyre
xia, which varied from bull to bull, was not 
necessary for causing deterioration in semen 
quality, and (iii) Vaccination had no uniform 
effect on the various semen characteristics. 
In some bulls some characteristics wereaff e
cted while in other bulls other characteri">tics 
were affected. 

However, the effect of vaccination on 
bull CJ was most severe. Apart from registe
ring very high rise of temperature (106°F), 



the bull did not give any ejaculate for 3 weeks 
and all the parameters except for pH were 
adversely affected till 6 weeks, post-vacci
nation. 

Comparison of the effect of Bacterial and 
viral vaccination on Post-vaccination semen 
picture .: No marked difference between 
bacterial and viral vaccination on semen 
picture, was recorded. However, individual 
response of bulls to individual vaccines was 
observed. Some bulls showed very severe 
reaction to BQ and HS vaccine.ci than others. 
Intensity of post-vaccination pyrexia which 
varied from bull to bull was not nece.cisary 
~or causing deterioration in the semen qua
lity. 

Bull CJ showed very high rise of tempera
ture after vaccination with BQ and'H.S. va
ccines, while no such post vaccination effect 
after bacterial vaccination has been reported 
earlier. 

In FMD vaccination, previous workers 
did not report any rise in post-vaccination 
temperature whereas in the present study we 
recorded much difference. In bull No. 

X-378, there was high rise of temperature 
(104°F) due to vaccination, whereas in bull 

M-76 the temperature due to vaccination 

wa.ci controlled. Both these bulls showed 

similar degree of adverse effects. 

So far as Rinderpest vaccination is conce
rned previous workers mostly reported very 
high rise of post-vaccination temperature up 

to 105° - 108.6°F, except Venkataswami 

etal. (1972). They reported post-vaccina
tion pyrexia by G.T.V. vaccine but in the 

present study no post-vaccination pyrex.ia 
was noticed. A mild adverse effect on the 

semen picture was noticed in comparison to 

the findings of previous workers. 

REFERENCES 

Latala-Niedzielska, M. (1971 ). Polsk.ie Archium Veterynaryjna, 14:21 1-217. Cf.Arum. Breed. Abstr. 42:40. 
Narasimhan, K.S., Krishnan, A.R. and Syed Abdul Quayam (1970). Indian Vet. J. 47:19-22. 
Venk.atasw~i. V. and Rao Jagannadha, V. (1970). Indian Vet. J. 47:23-29. 
Venk.ataswami, V.; Pattabiraman, S.R.; Daniel, J. and Sunderavadao:an, V.K. (1972). Indian Vet. J. 49:1012-1016. 

DAR:11:2:110-112:1990 

Incidence Of Leptospirosis In Breeding Bulls 

B. RAMESHKUMAR 1, R. C. RAJASUNDARAM2 and E. KANDAVEL 

Livestock Research and Development Centre, F.tode-638 003 Tamil Nadu 

Leptospirosis in cattle causes abortion, 

haemoglobinuria, anaemia and in some cases 
neurological disorders. Rajasundaram and 

Nadunchelliyan ( 19 8 8) reported Leptospi -

Present Address : 

ral abortions in cattle in Erode District of 
Tamil Nadu. There is paucity of literature 
about the incidence in breeding bulls. In the 
present study a survey was conducted at 
Government Bull stations situated around 

I. Asaistant Profell80r, Department of Oinics, MadrasVeterinary College, Madras-600 007. 
2. Asaistant Profell80r, Poultry Research and Development Centre, Tirupur-638 60 I. 
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Erode town of Tamil Nadu to find out the 
incidence of Lept~spirosis in breeding bulls. 

Materials And Methods 
The study was conducted on 64 breeding 

bulls (24 Zebu breeding bulls and 40 buffalo 
breeding bulls) stationed at six government 
bull stations. Paired blood serum samples 
from these animals were collected 2-3 weeks 
apart for serological te.citing by Microscopic 
Agglutination Te.cit (MAT). Two animals 
which were showing clinical signs such as 
pyrexia, anaemia, dysponea and neurologi
cal signs were treated with parenteral penici
llin (3 million units) and streptomycine (5 
gms) twice daily for 5 days. 

Postmortem examination was conducted 
on one animal which died inspite of the 
treatment. Liver, spleen and kidney tissue 
pieces were collected and pre.<;erved in 10% 
formal saline. Paraffin embedded tissue se
ctions were cut and stained with Haemato
xylin and Eosin and Levaditis stain for histo
pathological examination. 

Results And Discussion 
Out of 64 breeding bulls examined, two 

Jersey bulls showed a serum titre value of 
1 :320 for Leptospira pomona agglutinins by 
microscopic agglutination test (MAT). They 
showed clinical signs such as pyrexia 
(40-41 °), anorexia, anaemia and loss of 
general condition. One animal showed 
arched back, stif fne.'>s of hind limbs and it 
died after a week inspite of the stiff antibiotic 
treatment with strepto-penicillin. Postmo-

- ~ ~ rtem examination of the carcass showed 
marked nephrosis, pale and enlarged liver. 
The abdominal cavity was filled with ascitic 
fluid. There weresomedegenerativechanges 
in the terminal parts of the spinal cord. 

111 

Histo-pathological examination of the liver 
tissue showed focal necrosis around the ce
ntral vein. Spleen and kidney tissue.c, showed 
degenerative changes. Kidney sections stai
ned by Lcvaditi's method showed spiral 
bodie.<; resembling Leptospira organisms. 
The other affected animal responded well for 
the treatment with strepto-peniciDin and the 
symptoms disappeared after 10 days. The 
paired serum titre also showed a decline in 
Leptospiral agglutinins after 3rd week. 

In the present study, out of 64 breeding 
bulls, two animals (3.1 %) showed the incide
nce of Leptospirosis. No incidence was noti
ced in buffalo breeding bulls while the incide
nce in zebu breeding bulls was 8. 3 3%. Sleight 
and Williams ( 1961) reported that breeding 
bulls infected with L. pomona could infect 
susceptible cows through semen leading to 
abortion. Sleight ( 1965) advised that only 
breeding bulls free from Leptospirosis 
should be used for A.I. Hence, the infected 
animal was given sexual rest for one month 
and the semen from the recovered animal 
was put into use only after the paired serum 
titre value for Leptospirosis had come down. 

The postmortem lesions recorded from 
the animal which died after a week were 
similar to those reported by Rajasundaram 
and Nedunchelliyan (1988). Treatment with 
penicillin-streptomycin at the rate of 3 mi
llion units and 5 gms respectively was found 
quite satisfactory in controlling the Leptospi
ral infection as reported by Roberts ( J 971 ). 
However, one animal died inspite of the 
treatment due to the severity of the disease. 
Microscopic agglutination test (MAT) was 
found helpful in confirmatory ~gnosis of 
Leptospirosis by examination of paired 
serum within 2-3 weeks interval as suggested 
by Roberts ( 1971 ). 



Since the infected and carrier bulls could 

shed ~ organisms by urine and semen and 

possibly infect the susceptible female ani
mals, a routine serological test to rule out 

leptospirosis in breeding bulls is advisable in 

all established breeding bull stations. 
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Biometry Of Non-Pregnant Genitalia Of African Zebu Cattle 

F. S. CHAUHAN" and AUIAJI Y. ADAMU 

Department of Veterinary Surgery and Rcproductioo. University d. Maiduguri, Maiduguri, Nigeria. 

On perusal of the available literature it 
was observed that not much information is 
available on biometry of genital organs of 
non-pregnant zebu cattle (Dobson and Ka
monpatana, 1986). Therefore, this study 
was undertaken to establish the norms of 

reproductive organs for zebu cattle. 

The study was conducted on 45 non-pre

gnant genital organs of heifers and cows 
obtained from abattoir, Maiduguri, Bomo 
State. The animals were of different breeds 
(Bhunaji, White Fulani, Wadara and Kuri) 
age, and live weights. The dimensions were 
taken as per Edward (1965). 

The weight (Mean :t SE) of genitalia of 
heifers and cows was 0.43 :t 0.03 and 0.79 
± 0 .02 Kg, respectively. The mean length, 
breadth, thickness and weight of left ovary 
in heifers were 2.50 :t 0.06, 1.44 :t 0.05, 
0.84 ± 0.15 cm, 3.80 :t 0 .12 gms, respecti

vely. The corresponding values for left ovary 
of cowswere2.81 ±0.02, 1.56:t 1.01, 1.04 
:t 0 .01 cm and 4 .48 gms, respectively. The 
length, breadth, thickness and weight of right 
ovary in heifers and cows were 2.53 ± 0 .05 
and 2.84 ± 0.12, 1.45 ± 0 .04 and 1.63 :t 
0.02, 0 .85 :t 0.4 and 1.05 ± 0 .01 cm, 3.53 
± 0.10 and 5.48 :t 0.04 gms, respectively. 

• Present Address : Associate Professor, Dcptt. of Veterinary Obstetrics and Gynaecology, Punjab Agrirultural 
Universiiy, Ludhiana-141004 (Punjab, India). 
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StudenL~' 't' test revealed that ovaries of 
heifers were smaller compared to cows 
(I_><0.05). 

The mean length ofleft oviduct of heifers 
~dcowswas 18.10±0.15and 19.46±0.05 
cm, respectively. The corresponding values 
for right oviduct were 17.70 ± 0.16 and 
20.38 ± 0.05 cm, respectively. The differe
nce in length of oviducts between heifers and 
cows was significant (P<0.05) 

The mean length and diameter of left 
Uterine horn of heifers were 18.10 ± 0.15 
and 2.44 ± 0.06 cm, respectively. 

The corresponding values for cows were 
19 .46 ± 0.05 and 2.89 ± 0.03 cm, respecti
vely. The mean length and diameter of right 
horn of heifers were 17.70 ± 0.16 and 2.67 
± 0.06 cm respectively. The corresponding 
value.~ for cows were 30.21 ± 0.07 and 2.89 
± 0.03 cm, res~tively. Student's 't' test 
revealed that the difference in length and 
diameter of horns between heifers and cows 
was highly significant (P<0.01). The mean 

length and diameter of body of uterus in 
heifers were 2.10 ± 0.07 and 3.23 ± 0.08 
cm, respectively. The corresponding values 
for body of uterus of cows were 2.27 ± 0.03 
and 3.24 ± 6.03 cm, respectively. The mean 
length and diameter of cervix of beif ers were 
7.38 ± 0.10 and 3.18 ± 0.07 cm, respecti
vely. The corresponding values for cows 
were 8.08 ± 0.04 and 3.48 ± 0.02 cm, 
respectively. The difference in length and 
diameter of cervix in heifers and cow, was 
highly significant (P<0.01). 

The average size of ovaries observed in 
this study closely re.~embles with earlier re
port of Nigerian Cattle (Herbert, J 97 4 ). Ho
wever, LamordeandKumar (1978) reported 
that mean width and length of ovaries were 
2.7 ± 0.70 and 1.8 ± 0.6 cm, respectively, 
which is contrary to these findings. 

A comparison of dimensions of genitalia 
shows that zebu-cattle genitalia were smaller 
compared to European breeds of cattle 
(Edward, 1965). 
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'On Farm' Embryo Transfer in Crossbred Cows Under Indian Field 

Conditions 
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Erode 638 316. 

ABSl'RACT 
Observations of On farm non-surgical 

embryo transfer work are presented. 19 out 
of 31 donor cows responded to superovula
tory treatment withPMSG. 45 embryos were 
~ecovered non-surgically, of which, only 24 
embryos were found fit for transfer. Of the 
24 embryos transferred in naturally synchro
nised recipients, only 7 resulted in pre
gnancy. Twoanimalsabortedafter 120days. 
Five calves (3 female and 2 male) were born 
unaided. The recovery rate of embryo per 
donor cow was 2 .36, whereas pregnancy and 
calving percentage was 29.16 and 20.08, 

respectively. 
• • • 

The advent of non-surgical trans-cervical 
embryo recovery and transfer has simplified 
the methods of embryo transfer and all its 
benefits to the doorstep of the farmer. This 
process is generally known as "On f ann or 
hands on" embryo transfer. 

An attempt ha~ been made in this paper 
to share the experiences of embryo transfer 
work from the first On farm embryo transfer 
facility established in the country at Erode. 

Materials And Methods 

Thirty one apparently healthy, lactating 
and cycling crossbred cows belonging to 
members Qf various Primary MillProducers' 
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Co-operatives were selected as donors for 
Onfarmembryotransferwork.duringl986-
1988. The criteria for selection were based 
on the proximity of location of the farm to 
the embryo transfer facility, owner's ability 
to co-operate with the programme, milk yield 
and availability of recipients. 

Upon selection, the donor cows were 
observed for two consecutive estrous cycles 
to establish the normalcy of the cycle. On 
day 9 of the third estrous cycle, the donor 
cows were injected with PMSG (Folligon, 
Inter Vet., Holland). Th~ dose regime a!!_o

pted ~ as 1800 I. U. for Jg,s__ey,krossbn;ds an-4 
2000 I. . for Friesian crosses as suggested 
by Schams et.al. ( 1978) and Heath ( 1984 ). 
Forty eight hours following administration of 
PMSG, each donor cow was injected with 
25 mg of prostaglandin F2 alpha i/ m (Gla
ndin N. TAD Phannazeutisches Werk 
GMBH, West Germany and Oinofertin, 
Alved, India depending on availability). Fo
llowing PG treatment , donor cows were mo
nitered for estrus. Donor cows exhibiting 
estrus were inseminated tqrice at 12 hourly 
interval :with progeny tested 0.25 cc NRF 
semen. Em~ o flushin were carried ~t 
on ~y 6, following first AI. 

Procedures of Newcomb ( 1982.) were 
adopted.fo~brya cr,covery, 
using 2 way round tip Foley's catheter posi
tioned by inflating the cuff at the level of 
greater curvature of the horn to be flushed. 



Flushings were done by passing Dulbe
cco' s phosphate buffered saline (PBS) co
ntaining 2% foetal Calf serum into the horn 
through the catheter and the same was reco
vered by intermittent gravity flow along te
flon rubber tubing into 1000 ml graduated 
flush fluid holding bottle (Duran, Germany) 
as described by Moore (1984). Embryos 
were rinsed out by passing 50 ml of PBS at 
a time and at the same time by applying gentle 
massage to the uterine horn to facilitate easy 
flushing. The flow of PBS in and out of the 
uterus was controlled by clamps. Upto 500 
ml of PBS was used for flushing each horn. 

Final flush fluid from each donor cow 
was allowed to settle for 20 minutes and it~ 
volume reduced to 20-30 ml with the help 
of 50 µ plankton sieve mounted on a disposa
ble plastic syringe to concentrate embryos 
(Moore, 1984). After reduction of volume, 
the syringe mounted filter surface was care
fully washed through a jet of 15 ml PBS into 

..:../ a 100 x 15 mm grid petridisb ( 1012 Integrid, 
Falcon, USA) into which embryo concentra
ted medium was also drained. The inner 
surface t9 the holding bottle was rinsed thrice 
with 5 ml PBS at a time and poured into grid 
petridish to avoid loss of embryos adhering 
to its surf ace. The final volume in the grid 
petridish was around 70 ml. The same was 
examined under stereomicroscope (Labo, 
India) at 40X magnification. The light source 
of the microscope was modified with ordina
ry torch illuminatiqn unit to prevent warm 
light a$ weU as power disruptions. 

When embryos were located, they were 
transferred to small petridish (35 x 10 mm 
Falcon, USA)containingPBSwithFCS, using 
unopipette attached to a tubercwjn syringe. 
Embryos from holdingpetridish were graded 
adoptin&.!Jlethods described by Shea ( 1981). 
Morphologically sound embryos were tra-
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nsf erred non-surgically to the recipients with 
naturally synchronized estrous cycle to 
donors using a 0.25 ml Al straws (IMV, 
France) as described by Elsden and Seidel 
Jr (1984). At day 60post transfer, pregnancy 
diagnosis was done in the recipients by rectal 
palpation. 

Results And Discussion 

19 out of 31 cows responded to supero
vulation. The response was lower than that 
reported by Schams et.al. (1978) and Ne
wcomb (1982) . Howeve!z_ Miller (l 9·84) has 
rep9rted 1 e variations in donor res onse 
to PMSG treatment. Further, Seidal Jr and 
Seidal (1981) and Heath (1984) have stated 
that some donor cows respond with supero
vulation for PMSG treatment but do not 
exhibit estrus signs. Since exhibition of signs 
of estrus was mainly relied upon in 1the pre
sent work, few donor cows might have been 
left out resulting in low rate of superovulatory 
response. 

Ayerage embryo recovery__peu!Q_no~ 
2.36 (Table 1 'th.a range of 0-7 emb os. 
For On farm embryo recoveries, Elsden and 
Seidel Jr. (1984) have reported 2.68 
embryos as mean recovery from superovula
ted cows with unknown reproductive histo
ries. Initially on five occasions virtually no 
embryos were recovered and on one occa
sion by the time flushing was completed and 
embryo search was on it was twilight time 
and swarms of insects attracted by microsco
pic illumination forced us to abandon the 
work resulting in lo..~s of four embryos but 
gain in valuable knowledge that on farm 
flushing should never be attempted in the 
evenings. 

In this study a total of 45 embry.9s w_g_e 
recovered, of which only 24 were of transf C

rable quality. Such embryos were implanted 



into the ipsilateral horn of naturally synchro
nized recipients having palpable corpus lu
teum. Seven pregnancies were recorded, of 
which two ended in abortion at 124 and 136 
days, respectively, resulting in five unaided 
calvings. First calf born was a male - the first 
of its kind born out of On farm embryo 
transfer in the country. Subsequently, one 
male and three female calves were born. 

Table 1 : SuperoYUlation, embryo recovery 
and results of Oo farm. embryo 
transfer in crossbred cows. 

Pregnancy and calving rates were 29 .16% 
and 20.08% respectively. These rates are 
lower than the observations of Elsden 
U980), Seidel Jr and Seidel (1981), Ne
wcomb (1982) and Peeples (1984). Furthe
rmore, natural synchrony of recipients and 
unknown reproductive history of donor 
cows, tends to lower success rate. It may thus 
be concluded that Owner's ability to co-ope
rate with the programme, distance, donor's 
response, recipient synchrony and facilities 
of ET Centre appear to be the major contri
butory factors for success rate of On farm 
embryo transfer programmes. 

Sr.No. Description 

1 Donor Cows superovu-
lated 

2 Donor Cows responded 
3 Donor Cows flushed 
4 Embryos recovered 
5 Embryos abandoned 
6 Embryos transferable 
7 Embryos transferred 
8 No.of recipients pre

gnant 
9 No.of recipients calved 
10 Sex of calves - Male 

Female 
11 No. of abortions 
12 % of pregnancy 
13 % of calving 
14 Average embryos/flush 
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Haematological And Blood Bio-Chemical Profiles Of Fertile And 

Non-fertile Estruses in Kankrej Heifers· 
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ABSTRACT 
Haematological (Hb and PCV) and bio

chemical (blood glucose and total serum 
proteins) attributes were studied in 36 Ka
nkrej heifers which were divided into two 
groups of fertile and non-fertile estrus. Age 
and body weight did not differ significantly 
between two groups. Levels of both Hb 
(11.32 ± 0.21 g %) and PCV (38.35 ± 0.71 
%) were higher in fertile estrus group but the 
difference was significant (P~0.01) for Hb 
only. Non-fertile estruses were associated 
with significantly higher (P~0.0 I) level of 
blood glucose (78 .7 ± 1.9 mg %) and lower 
level of serum proteins (6.34 ± 0 .12 g %). 

The correlations between age and body 
weight in both groups and blood glucose and 
body weight in the non-fertile group were 
positive and highly significant. 

Haematology and biochemical constitu
tents of blood have great diagnostic value in 
the clinical practice. They also aid in unde
rstanding the reasons associated with low 
calf crop in most of the domestic animals 
(Mc Clure, 1965, Lamond, 1970; Awasthi 
and Kharche, 198 7 ). Keeping these in view, 
an attempt was made to evaluate the differe
nce, if any, in the haematological and blood 

biochemical profiles of fertile and non-ferti
le estruses in Kankrej heifers. 

Materials And Methods 

Haematological and blood biochemical 
profiles of 36 Kankrej heifers, stationed at 
Live-stock. Re.c.earch Station, GAU, Sardar 
Krushinagar, were studied on the day of 
e.c.trus. The heifers which did not conceive 
formed the non-fertile e.c.trus group, while 
those conceived at first or subsequent estrus 
formed the fertile estr.us group. The heifers 
were reared under standard managemental 
practices and subjected to thorough gynae
cological examination for the detection of 
genital abnormalities and infection, if any. 

Blood sample.'! were analysed for Hb and 
PCV (Schalm et.al., 1975), blood glucose 
(Oser, 1979) and total serum proteins (Woo
ton and Freeman, 1982). For C.'ltimation of 
glucose, blood samples were collected using 
sodium fluoride as an anticoagulant. 

Results And Discussion 

The age of heifers at fertile C.'ltrus was 
915.0 ± 23.0 days with an average body 

weight of 306.7 ± 4.9 kg. (Table 1) The 
corresponding ~values in case of heifers 
having non-fertile estruses were 

• Part of Ph.D. Thesis of senior author submitted to Gujarat Ag~cul~ural University. 
). Subject Matter Specialist (Animal Production) O.R.P., AmbaJogai-431 S17 (M.S.) 
2. Assistant Professor (Physiology) 
3. Professor of Physiology 
4 . . Professor of Livestock Production and Management. 
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854.0 ± 29.0 days and 294.6 ± 7.2 kg, 
difference between groups beingnon-signifi
CaJ!t (Table 2) indicating that age and body 
weight were not associated with fertile and 
non-fertile e.,;truses. 

Level of Hb in the fertile estrus group 
(11.32 ± 0 .21 g%)wassignificantly(P~0.01) 
higher than that of non-fertile estruses (1041 
± 0.20 g %). Higher Hb content in fertile 
e.,;truse.,; was found associated with higher 
PCV values. Significantly higher haemoglo
bin concentration in fertile estrus group 
might be due to the fact that the physiological 
functions of various body tissues including 
the reproductive tissues, depended upon the 
availability of energy from the oxido-redu
ctive reaction, which otherwise were directly 
dependent on the supply of oxygen. The 
lower levels of Hb and PCV at non-fertile 
estruses as recorded in the present inve.,;tiga
tion were in agreement with those of Sharma 
et.al. (1983) and Kumar et.al. (1985, 1986). 

The blood glucose concentration at f erti
leestruses (57.20 ± l.90mg%)wassignifica
ntlylower (P~0.01) thanatnon-fertileestru
se.,; (78.70 ± 1.90 mg%). Mc Clure (1965) 
observed that variation in blood glucose was 
closely linked with e.c;trous cyclicity and f erti
lity. The present trend was partially in acco
rdance with that of Rao et.al. (1981) who 
observed that the glucose concentration in 
repeat breeders (43.24 ± 2.87 mg %) was 
higher than that in the normal cyclic heifers 
(42.23 ± 1.35 mg %). Awasthi and Kbarche 
(1987) obtained non-significantly higher 
blood glucose values in fertile than infertile 
crossbred cows. Higher glucose level at non
fertile e.c;truses was in agreement with Pa
rmar et.al. (1986) who indicated that the 
specific metabolic stress might have elevated 
blood glucose level in repeat breeders. From 
the present findings of higher blood glucose 
and lowerHb content in thenon-f ertile group 
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it could be inf erred that there might be inade
quate utilization of glucose by the tissues of 
reproductive tract due to the change in abso
rption and catabolism rate caused by specific 
hormone status leading to failure off ertiliza
tion. 

The mean serum protein concentration 
at fertile and non-fertile estruses was 7.59 
±0.09 and 6 .34± 0 .12g%, respectively. This 
difference was highly significant (P~0.01). 
These value.,; are in line with those :indicated 
by PyneandMaitra (1980) for various Zebu ~ 

cattle. Kavani et.al. (1987) emphasized that 
low level of serum proteins influenced that 
reproductive status in Kankrej heifers. The 
lower level of total serum proteins might have 
caused deficiency of particular amino-acids 
required for the synthesis of various releasing 
hormones and pituitary hormones causing in 
turn reproductive disturbances. Low levels 
of serum proteins at non-fertile estruses 
might be one of the factors associated with 
failure of fertilization. 

Only the age and body weight were found # 

dependent significantly (P:s:0.0 1) in both 
group!). The coefficients were 0.415 and 
0.642 at fertile and non-fertile estruses, 
re.c;pectively (Table 3 ). Contrary to this, the 
blood profile appears mostly independent of 
age and weight except the blood glucose 
concentration. In case of non-fertile estruses 
the glucose concentration was positively co
rrelated with the body weight (P:s:0.01) 
which may be due to individual variations 
between the animals within the same group. 
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Table 1 : Mean values for Age, weight and haematological and biochemical status at fertile 
and DOD-fertile estruses io Kaokrej heifers. 

Heifer group Age (days) Bodyweight Hb (g¾) PCV (%) Glucose Serumprot-
fkg) (mg %) eins (g ¾) 

Fertile (n-34) 915.0t23.0 306.7:1:4.9 l l.32:l:0.2lb 38.35:1:0. 71 57.20±1.90" 7 .59:1:0.09" 

Non-fertile 
(n-24) 854.0t29.0 294.6±7.2 10.41 :l:0.20" 36.33:1:0.98 78.7±1.901' 6 .34:1:0.12· 

Values with different 11upcuuipta in a column differ significantly. 

Table 2 : Analysis of Yariance of age, weight, haematological and biochemical status at 
fertile and DOD-fertile estruses in Kaokrej heifers. 

Souroeof di . M.S. 
vaiation Age Body Hb PCV Gueote serum 

weight proteins 

Between groups 1 2063.0 52,456.0 9.79 .. 60.63 6992.8 •• 21.80 .. 

W'athin groups 56 998.0 19,074.0 1.19 22.09 96.7 0.33 

• (~.OS); •• ~.01) 

Table 3 : Correlations between age, body weight aod blood constituents at fertile and 
DOD-fertile estruses. 

Characters Age Body Hb PCV Glucose Serum 
weight proteins 

Age 0.415- 0.111 0.188 0,059 -0.016 

Bodyweight 0.642 .. 0.131 -0.054 -0.071 0.049 

Hb 0.080 0.170 0.311 0.332 -0.133 

PCV 0.153 -0.046 0.276 0.228 0.044 

CiUCOle 0.369 0.511- 0.048 0.006 0.210 
Serum proteins -0.039 0.210 0.042 0.228 0.148 

1. Values above diagonal are for fertile estruses (n-34) and below diagonal are for non-fertile estruses (n-24) 
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ABSTRACT 
Eight dry ano~trus Red Kandhari cows 

were treated with Syncro-Mate B treatment. 
The treatment consisted of an ear implant 
for nine days containing 3 mg norgestomet 
plus 2 ml SMB intramuscular injection co
ntaining _3 mg norgestomet and 5 mg oestra
diol valerate on first day. Two ml. injection 
Prosolvin containing 7.5 mg Luprostiol per 
ml, a PGF2 alpha analogue, was also injected 
with 400 LU. PMSG injection 48 hrs before 
removal of ear implant. 100% induction and 
synchronization of oestrus with subsequent 
ovulation was recorded in treated cows as 
against 25% oe.c;trus exhibition in control 
group. The conception rate on pregnancy 
diagnosis was recorded to be 25% in treated 
cows and nil in control group. 

Synchronization of oestrus has been defi
ned as the regulation of oestrus cycle at will. 
The control and synchronization of oestrus 
in farm animals has become a subject of 
major inter~t in recent years. Controlled 
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breeding can lead to first calving at early age, 
reduced intercalving period and increased 
number of calvings r~ulting in optimum and 
unif onn production. Various methods have 
been employed for induction and Synchroni
zation of oestru.c; which include physical, 
sensorial and protective methods by adequa
te feeding and management, chemicals and 
hormones r~pectively. 

Synchro-Mate Bis one of the products 
which constitutes norg~tomct ear implant, 
injection of norg~tomet and oc.1trodiol vale
rate supported with prostaglandin F 2 alpha 
and PMSG, hence called as •syncro-Mate B 
plus' treatment. 

Materials And Methods 
Sixteen Red Kandhari dry anoestruscows 

from College Dairy Cattle Unit, Parbhani, 
were selected to study the efficacy of 
Syncro-Mate B. treatment. The cows were ~ 
divided into two groups of 8 each. The trea
tment was undertaken on group I, whereas 
Group II served as control. Both the groups 
were maintained under identical f ceding and 
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ABSTRACT 
The post-partum reproductive perfo

rmance in relation to the uterine involution 
and appearance of first post-partum 
oestrous in 70 Sahiwal X Jersey Cross-bred 
Cows with three levels- 50%(42), 62.5% (14) 

and 7 5% ( 14) of exotic inheritance was inve
stigated. Involution of uterus was significa
ntly faster in primipara than in pluripara in 
all the cross-bred groups studied. Levels of 
inheritance also influenced therateof involu
tion of uterus. The genetic groups, parity 
groups and farms did not influence the 
appearance of first post-partum oestrous 
period. The co-relation between involution 
of uterus and first post-partum oestrus in 
Sahiwal X Jersey cross-breds with three 
levels of inheritance was found to be non
significant. 

Materials And Methods 

Seventy freshly calved Sahiwal X Jersey 
Crossbred Cows, with three levels of inheri
tance 50%, 62.5% and 75.0% maintained at 
the catUe breeding farms of Veterinary 
College and Agriculture College, Nagpur 
were studied. 

Gynacco-Clinical Examination of all the 
cases, seven days after parturition was unde
rtaken on alternate day during extra-pelvic 
state of genitalia and daily during intra-pelvic 
state. Cows having abnormal calvings were 
J. A~~1s1<1nt Professor of Gyn~ccology. 
2. Erncritu.~ Scientist, IICAH). 
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excluded from these studies. Involution of 
uterus was studied as per criteria adopted by 
Buch et.al. (1955) and Kaikini (1983). The 
parity groups were classified thus : Oroup-1 
: Primiparous females ; Group-II : Second to 
fourth calvers and Group-ill : Five and above 
calvers. 

The onset on first observed oestrous after 
calving was detected by external signs. The 
observations were statistically analysed by 
applying least square analysis of variance 
design to study the effect of parity and level 
of inheritance on the involution of uterus and 
parity, farm and level of inheritance on the 
first post-partum oestrous interval. 

Results And Discussion 

The re.,;ulL,; indicated that the period for 
involution of uterus was lowe.,; t (28 . 76 :t 0. 75 

days) in group-I and highe.,;t (35.67 :t 1.14 
days) in Group•ill animals (Table 1). 

The difference between the three parity 
groups wa..,; found to be highly significant 
(P<0.0 1 ). Moller ( 1970) and Kadu and Kai
kini ( 1979) reported similar influence of 
number of calving.,; on uterine involution. The 
half-bred.-i had the lowest average period of 
involution of uterus (30.61 :t 0 .52 days), 
while animals with 6 2. 5% inheritance showed 
longer period (34. 14 ± 0.6 8 days). It was 
highest in animals with 75% inheritance 
(35. 14 ± 1.2 1 days). The mean values 
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(30.61 t 0 .52 days) for involution of uterus 
in S x J half -brcd.11 arc lower than those 
rcpo!'1cd by Jana and Mishra (1978) in HF 
x Sahiwal balf-brcds (33 .40 days) and Bha
skaran et.al. ( 1983) in J x Sindhi half-brcds 
(36 .55 days). The difference might be due 
to genetic variations. 

,.. The analysis of variance to test mean 

(Jcrscy/HF/Brown-Swi11s Crosses). The 
present finding of non-significant effect of 
parity on first post-partum oestrous is in 
agreement with Yadava et.al. (1976) who 

reported that lactation did not have any cf f ect 
on the occurrence of first post.-partum 
ocstrous, in Jersey Cows. The lowest first 
post-panum oestrous interval was found in 
half-brcds (115.20 t 8.59 days), follwcdby 

in 75 per cent inheritance level (121.92 t 
10.96 days) and 62.5 per cent inheritance 
level (137.23 t 14.77 days) of Sahiwal x 
Jersey Cross-bred Cows (Table I). 

.... 
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differences in first post-panum oestrous 
interval among the three genetic groups, 
three parity groups and two farms, with all 
possible interactions, indicated mean diffe
rences among all three sources to be non-si
gnificant. The finding of non-significant 
effect oflcvcl of inheritance on first post-pa
rt um oestrous is in agreement with Pandey 
et.al. ( 1979) in J x Hariana crosses and 
Mahadevan et.al. ( 1984) who reported that, 
post-partum oestrous interval did not vary 
significantly among different genetic grades 

The present studies indicated that, co-re
lation between involution of uterus and first 
post-partum oestrous period was non-signi• 
ficant. However, these findings differ from 
those reported by Kadu and Kai.kini. (1979) 
who found significant corclation between 
these two parameters in Sahiwal Cows. 

Table 1 : Parity Group and Inheritance Level wise avera1ea of time required for involution 
of uterua and first post-partum oestrous lntenal lo Sabiwal X Jeney cross-b red 
females (lo days). 

Parity Half'-bred Jeraey 62 . .S percent 7.S percent Pooled over (Levcla) 
Group XSahlwal Jeraey X Sahlwal Jeney X Sahlwal 

No.of Involution lat PP No.of Invol11.of latPP No.of Involu.of lat PP Invo. of IltPP 
Cowa of uterua oeatroua Cowa Uterlll oeetroua CoW9 uterua oeatroua uterua OCltl'OUI 

(In daya) Interval (In daya) Interval (In daya) (in days) (In daya) (In day■) · 

(In daya) (In days) 

10 27.60 124.00 .s 32.00 168.2.S 2 JI.SO 130.00 28.76 13.S.12 
t0 . .S6 t l 6.77 t0.63 tl.S.70 to.so ti 1.00 t0.75 t12.12 

D 21 30.23 121.33 8 35.00 120.2.S 9 34.33 l 14.88 32.21 119.57 
t0.46 tl3.77 t0.68 t21.05 t0 . .S7 tl2.09 t0.65 t9.06 

m JI 34.09 94.72 38.00 149.00 3 -40.00 137.66 3.S.67 107.33 
t0.73 tl2.19 t4.SO t40.38 tl.14 t24.3? 

Overall 42 30.61 115.20 14 34.14 137.23 14 35.14 121.92 
t0.52 t8.59 t0.68 tl4.77 tl.21 tl0.96 
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ABSTRACT 

Gelatin agglutination test (GAT), Capi• 
llary tube agglutination test (CAT), Slide 
agglutination te.c;t (SAT), Tube slide aggluti
nation test (TSAT), Capillary mucus pene· 
tration te.c;t (CMPT) and Sperm cervical 
mucus contact test (SCMCT) were tried to 
detect immunologic infertility in 32 repeat 
breeding cows and 2 control cows with no
rmal reproductive cycles. Re.'lults showed 
that GAT, CAT and TSATexccpt SAT were 
efficacious for detecting immunologic 
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infertility in repeat breeding cows. CMPT 
and SCMCT tests showed " Poor" or "Inade• 
quate" sperm penetration and marked "Sha
king'' phenomenon respectively, sugge.'lting 
the pre.'lcnce of 11penn agglutinin in cervical 
secretion of repeat breedinJ cowa. lt is worth 
noting that while the scrum of repeat bree
ding animals which were positive rcactora, 
the corre.'lponding mucu8 Hmple.'1 of the.'le 
animals became positive also in CMPT and 
SCMCtcsts. 



Repeat breeding in cows is a major 
menace affecting livestock. economy. 
Though not always to assess the exact etiolo
gy of repeat breeding, the immunologic inte
rf crencc contributes, to a great extent, to this 
condition. In the present studies an attempt 
is made to assess the comparative efficacy 

~ of different serodiagnostic methods to detect 
such immunologic intcrf crcncc in repeat 
beedcr cows. 

Materiala And Methods 

A total of 32 repeat breeding cows having 
five or six regular cycles with apparently 
normal genitalia and served by A.I. for more 
than 3 times without conception constituted 
experimental animals, while 2 cows with 
normal acnitalia and pregnant with one to 
three Al. served u control. 

Blood samples were collected from all 32 
experimental and control cows and serum 
separated. Cervical mucus samples were also 
collected from these animals as per the te
chnique of Bhatt et.al. (1979). The scrum 
and cervical mucus samples were numbered 
and stored at 20°C until diff crcnt serological 
tests were pcd'ormed. Poaitive control rabltit 
scrum (PCRS) ha~ antibodies correspo
nding to antigen of whole semen was develo
ped and ~ted from rabbit u per the 
method recommended by Sundananan et.al. 
( 1986). This hyperimmune serum served as 
a positive control for all -,glutination tcata 
performed and was run side by side along 
with tk scrul'll Hmplc.11. 

GAT, CAT, SAT, CMPT and SCMCT 
.. were performed, respectively, as per the 

method followed by IGbricb et.al. (1952), 
Frank.Jin and Duk.cs ( 1964 ), Kremer ( 1965) 
and subsequently modified by Fallbrant 
( 1968) and Kremer and Jager ( 1976). 
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Results And Discussions 

On studying the results of different sero
logical tests (Table 1), it is evident that 7 
scrum samples (21 .87%) and the positive 
control rabbit serum (PCRS) showed positive 
agglutination in GA T and CAT characterised 
by the appearance of microscopic white flo
ccules followed by clearing of the suspended 
medium. On the contrary all the 32 testserum 
samples ( 100%) including two controls 
showed marked head to head agglutination 
in SAT, thereby suggc..,;ting that it should not 
be used for detecting immunologic causes of 
repeat breeding. These results corroborate 
with the findings of Chang ( 194 7);. Edwards 
(J 960) and Senger and Saacke ( 1973) acco
rding to whom the scrum induced head to 
head agglutination depended sadly upon the 
integrity of acrosome and cell mcmbrance 
ofspermatozoa. TSA Twas found to be more 
ser,sitive than either OAT or CAT because 
the said te.c;t gave a positive agglutination of 
total 8 test serum samples (25%) which inclu

ded the 7 test serum samples found positive 
in GA T and CAT and in addition another te.c;t 
serum sample No. 18. ln TSAT, the positive 
reaction was evidenced by the formation of 
head to head agglutination as seen under 
microscope. The intensity or size of the 
apermatozoal clump formation had a positi• 
vecorrelation with the concentration of anti
apermatozoal antibodica in serum and dura• 
tion o( incubation. The above different 
agglutination tcat11 clearly indicated that 
GAT, CAT and TSAT were found reliable 
for detecting the presence of anti-spermato
zoal antibodic.~ in the serum of repeat bree
ding cows and the positive reactorA could be 
identified as Immunologic infertile. 

Serological tests with cervical mucus re
vealed a "poor" or "inadequate"(< J 5 mm) 



sperm penetration in CMPT and more than 
80¾ shaking percentage of SCMC test in 10 
cervical mucus samples of repeat breeding 
cows by decreasing the number of potential 
spermatozoa at the site of fertilization. It is 
observed that the cervical mucus of these 
serum positive reactors became positive in 
CMPT and SCMC tests. Moreover, sample 
No. 8 and 11 also gave positive results in 
these two tests, though they were non-reacti
ve even in TSA T . This might be due to the 
fact that the sperm agglutinins in these two 
animals were secreted locally into the cervi- , 
cal mucus directly, in.stead of through the 
blood circulation. 

Statistical analysis to find out the efficacy 
of different serological tests performed 
(Table 2) indicated an overall highly signifi
cant x2 value of 6~.405 (d.f. - 5). However, 
on analysing the x2 values of the different 
test pairs (d.f. - 1 ), it was evident that the 
highly significant variation between the test 
pairs was due to 100¾ positive result in SAT 
(T 3) . There wa.ci no significant variation in x2 

values with other test pairs, where SAT was 
not involved. So, keeping SAT aside, all other 
tests were equally efficacious, though with 
CMPT and SCMC test, the positive reaulta 
were on the higher side. 

The immune response evoked in these 
positive reactors against whole semen was 
either humoral, cellular (Robers et.al. 1978) 
and local secretory or combination of two 
or more of these reactions. The infenility in 
these positive reactors was due to interaction 
between the antigen.~ of spermatozoa with 
the long glyco-protein micelles in cervical 
mucus, in the presence of sperm agglutinin 
(Kremer and Jager, 1976). 
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Table 1 : Details of different serolock:al tests 

Treatment Name of Serological 
No. tests 

T,. 

Gelatin agglutina
tion test (GAT) 

Capillary Tube agglu
tination (CAT) 

Slide agglutina-
tion test (SAT) 

Tube slide aggluti
nation teat (TSA T) 

Capillary mucus 
penetration teat 
(CMYI') 
Spcnn cervical mucus 
contact test (SCMC) 

Positive serum/ 
~ucus sample No. 

1,2,6,9,15,24 
and 30 

1,2,6,9,15,24 
and 30 

All 32 serum 
samples 

1,2,6,9,15,18, 
24and 30 

l ,2,6,8,9,11 ,15, 
18,24 and 30 

1,2,6,8,9, 11, 1 s. 
18,24 and 30 

No.of positive 
scrum/mucus 

sample 

7 

7 

32 

8 

10 

10 

Table 2 : xi values to test the effiQICY ol different seroloeical tests. 

Ti T, T,. T, 
T1 0 41.03·· 0.09 0.72 

Ti 41.03 0.09 0.72 
T, 38.4 .. 33.52 .. 

T,. 0.31 
T, 

Overall - 63.405 .. •• P<0.01 
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Percentage of 
positive 
samples. 

21.87 

21.87 

100 

2:5 

31.25 

31 .25 

T, D.P. 
0.72 1 
0.72 1 

33.52 .. 1 
0.31 l 

0 
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ABSl'RACT 
Sixty one serum samples from cowa and 

buffaloes with problems of repeat breeding 
and anoestrum were screened for leptospiral 
infection by microscopic agglutination test 

using antigens belonging to six serogroups : 
Autumnal.is, Canicola, Grippotyphosa, He• 
bdomadis, Icterohaemorrhagiae and Pomo7 

na. Twenty six out of 61 sera screened 
revealed antibody titres ranging from 1 :20 

to 1 :320. Three repeat breeding and two 

anoestrus cattle exhibited a titre of 1 :80 and 
above. 

Lcptospirosis is endemic in cattle popula • 
tion of many countries throughout the world 
(Ellil, 1984). It causes economic Joss to the 

cattle industry from abortion and infenility. 
In U.K., agglutination te.'lt carried out in the 
last few yean on sera from cattle with hi.'ltory 
of infertility, revelacd the presence of lepto• 
spiral antibodie., (Michina, 1967). Michina 
( 1970) also observed a chronic form of 

lcptospirosis leading to abortion and bree• 
ding difficulties. Early embryonic mortality 
in cattle couJd be cau.c;ed by hardjo infection 

(Elli.c;, 1983). In India, occurrence of repeat 
breeding due to leptospiro11is was reported 
by Rao and Ke.uvamurthy ( 1982) and Uppal 
and Singh ( 1982). 

lnspite of reported prevalence of lhill 
disease, no serious attempts have been made 

to study the role of JeptospiraJ infection in 
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infertility. Many aspects of Leptospirosis in 
cattle are still inadequately defined. Hence, 
this investigation was undertaken to determi • 
ne the incidence of this disease in repeat 
breeding and anoestrus cattle. 

Materlab And MethodJ 
Scrum samples from 45 cows and 16 

buff aloes were collected from repeat bree• 
ding and anoe.c;trus ca.'IC..'I that attended 
Madras Veterinary College Hospital. 

Cows and buff aloes with apparently no
rmal genital organs but did not conceive to 
three or more successive services or A.I. 
were considered as repeat breeders. 

Cows and buff aloes with soft and smooth 
ovarie.c; which did not show oe.,trwn for 120 
days after parturition were considered as 
anoestrus. 

Seven to ten day old cultures ofleptospi
res grown in 1;,.JH medium were inactivated 
by addition of formaldehyde solution to a 
final concentration of 0.2 per cent v/ v (Tu• 
mer, 1968). These inactivated culture., were 
used as antigen for the te.cit. Titre value of 
1:80 and above was considered positive for 
lepto.cipiral infection (Ratnam et.al. 1980). 

Serum 11amplcs collected from the above 
group of animals were screened by micro• 
scopic agglutination tc.c,t (Wolff, 1954). The 
six leptospiral killed antigens used were : (i) 
Autumna]is, (ii) Canicola (iii) Grippotypho
sa, (iv) Hebdomadis. (v) lcterohaemorrha
giae and (vi) Pomona. 

--

-



Results And Discussion 

26 out of 61 serum samples showed titres 
ranging from 1:20 to 1:320. In repeat bree
ding, 7 samples exhibited a titre of l :20, 6 
a titre of I :40 and one each against l :80, 
l :60and 1:320. Inanoestrum, 7showedtitre 
of I :20 and one each showed a titre of 1 :40, 
1:80 and 1:320. The serogroups encounte
red in order were Autumnalis, Hebdomadis, 
Icterohaemorrhagiae, Pomona, Canicola 
and Grippotyphosa. 

Michina ( 1970) in his review on leptospi
rosis reported that serogroups Pomona, Icte
rohaemorrhagiae, Grippotyphosa and Cani
cola may be responsible for breeding difficu -
}ties in cattle. The prevalence of antibodies 
to serogroups varies from region to region 
that is Hardjo in Australia {Elder and Ward, 
1978; Autumnalis, Grippotyphosa and Po
mona in Tamil Nadu (Ratnam et.al. 1980) 
and Pomona, Shermani, Canicola and He
bdomadis in Kamat.aka State (Rao and Kesa
vamurthy, 1982). 

In the present study Autumnal is predomi
nated, which may be due to its common 
prevalence as indicated by Ratnam et.al. 
( I 983, I 987) who isolated leptospira belo
nging to Autumnalis serogroup in man and 
bandicoots from Madras City. Repeat bree
ding cows exhibited antibodies largely at 

dilutions of 1 :20 to I :40 and less at higher 
dilutions of 1 :80 and above. Ellis et.al. 
(l 985) reported that sero var hardjo can 
persist in non-pregnant bovine oviduct and 
uteri for at least 91 and 83 days post-infe
ction respectively. Similar persistence of 
othersero var in genital tract ofnon-pregnant 
bovine may be expected. This is further 
supported by the observation of Ellis et.al. 
(1986) showing a lowerserological prevale
nce that microbiological prevalence in the 
genital tract of cattle suggesting that these 
infcctiona were of long standing duration. 
Repeat breeding condition being a type of 
chronic localised infection arr ecting the geni
tal tract may probably be the reason for low 
antibody titres observed in this study. 

In Anoestrum, 3 cows and 7 buffaloes 

showed titres ranging from 1:20 to 1:320. 
The incidence of antibody reaction was co
mparatively less in cows. Ellis et.al. (1986) 
reported the presence of carrier state of 
leptospira in the oviduct, uteri and ovaries 
of naturally infected non-prepant cattle. 
The association of leptospires with anoe
strum has not been proven. The pcnistance 
of leptospira in the oviduct, uterus, and 
ovaries as indicated by Ellis et.al. {1986) 

provides a possible theoretical basis for 
anoestrum which may require further inve

stigation. 
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ABSI'RACT 

Trace clements levels in cstrual cervical 
mucua (CM) were quantitatcd in relation to 
fertility, physiological status, and physical 
characteristics of CM in Mebsani buffaloes. 

Zn .. , Mn··, Fe· · levels differed signifi
cantly (P<0.01) and remained higher ill 
conceived group while the levels of Cu .. 
remained significantly (P< 0.0 l) higher in 
non -conceived group. 

CM of buffaloes as compared to heifers, 
had significantly (P<0.0 l l lower level of 
Cu·· when the samples were studied at diffe
rent stages of estrus (early, mid and late) and 
at different degrees of tone of uterus ( ++. 

+++ score.,;). Traceelcmentscontentfluctua 
tcd non-significantly with other character-

1. Profeuor « Phy1lology. 

istic.<;; lactational status; colour and consiste
ncy of CM. Higher levels of cu•· by virtue 
of its spermicidal effect might have reduced 
chances of conception in non-conceived 
group. On other hand higher levels of 2n··, 
Mn·· might have favoured the chances of 
conception in Mehsani buff aloes and heifers. 
The status of individual trace elements or the 
definite relation between different trace 
elements along with other substances might 
be deciding factors in regulating fertility. 

Trace elements act as co-factors and 
activators or as stabilizers of secondary mo
lecular structures (Valce and Wacker, 
1976). Studies on human seminal plasma 
revealed that depending upon the concentra
tions, the divalent cations (Ca··. Mg .. and 

2. Profeuor « Phyllology and Biochcmiltry, College of Veterinary Science and A.H., Anand-388 001 Guj arat. 
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Zn .. ) could exert stimulatory or inhibitory 

effect on sperm activity (Stegmayr and Ro

nquis~. 1982). Further it has been reported 

that excessive amount of copper present in. 

media surrounding sperm (seminal plasma) 

could act u a toxic metal to human apcrm 

(Umeyama et al. 1986 ). Gupta eta/. (1985) 

reported non-significant difference in the 

concentration of Zinc and Iron in cervico.-va

ginal mucus of fertile and repeat breeder 

cows. However reports are lacking on levels 

of various trace elements in CM of buff aloes 

and their relationship with fertility . The pre

sent investigation therefore, was carried out 

on composition of trace elements in relation 

to physical (colour, consistency) and physio

logical (lactational status, estrus intensity, 

estrus stage and tone of uterus) conditions 

in order to assess their significance by using 

them as diagnostic indices in female inf enili

ty / subf ertility in Mehsani buffaloes. 

Materials And Methods 

Healthy cyclic Mehsani buff aloes and 

heifers brought for A.I. were selected for 
present study. Prior to collection of CM, 

information comprising age, lactational sta
tus, number of lactation, time and intensity 

of estrus were recorded. CM samples were 
collected as per Reddy, (1973) and uterine 

tone recorded. 

Animals were examined 3 months post• 

insemination and divided into conceived 

group and non -conceived group. The state 

and number of lactation was based on the 

history provided by the buffalo owner. Inte

nsity of estrus was classified as +, ++ and 

+++ scores considering the estrus expre -

I 3 1 

ssion. The estrus phases were divided into 

early, mid and late estrus. The tone of uterus 

wasrecordedas +(mild),++ (moderate)and 

+++ (Good) scores, depending on P.R. exa

mination and the degree of myometrial co

ntraction resulting in rigidity, tonicity, turgi
dity and coiling of uterus. 

The colour of CM was categorized as 

clear, turbid and opaque (Dco and Roy, 

1971 ). Its consistency was classified as thin 
and thick (Reddy, 1973). Techtron Atomic 

Absorption Spectrophotometer, Model-AA 

120 was used for estimating Zinc (Zn .. ), 
Iron (Fe·•), Copper (Cu··) and Magnacse 

(Mn•·) from acid <1ige.,;ted aliquote of CM. 

5 ml of diluted CM was mixed with 15 ml 
of acid digestion mixture consisting of 1 

volume perchloric acid (60 to 62%) to 4 

volumes of nitric acid ( 69 to 7 1 %) and CM 
sample was dige.,;ted as per the acid digestion 

procedure for biological materials (Krishna 

and Ranjhan, 1981 ). 

Standard statistical procedures were 
applied for analysis of the data, using !l 

factorial experiment under CRD and Meat 
for testing of overall pooled mean values 

(Snedecor and Cochran, 1980). Data of co

nceived and non-conceivedgroupswcreana

lyaed separately for lactational status, inte

nsity and stage of e.,;trus, colour and consiste

ncy of mucus and tone of uterus. Buffaloes 

and heifers were considered as different 
• cl asse.11'. 

Results And Discussion 

The mean values, representing six.chara

cteristics of conceived and non-conceived 

groups when pooled and tes ted, revealed 
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significantly higher levels of Zn .. (P<0.0 1 ), 

Fe·· (P<0.01),andMn·· (P<0.0l)butlower 

level of cu·· (P<0.05), in CM of conceived 

group as compared to non-conceived group. 

The mean values in CM of conceived group 

were 3.58 ± 0.10, 0.28 ± 0 .10, 2.41 ± 0.10, 
and 1. 71 ± 0 .07, mg% for zn·· , Mn••, Fe .. 

and cu··, respectively. The corresponding 

values in CM of non-conceived group were 

2.27 ± 0.10, 0 .12 ± 0 .004, 1.60 ± 0.0.06 
and 2.10 ± 0.14, mg%, respectively (Tables 

1,2). It seems from available literature that 

there are no reports on trace elements values 

of estrual CM of buffaloes. On the basis of 

present findi.np, it could be presumed that 
higher levels of zn••, Fe·· and Mn+ in CM 
had favourable effect on fertility in MeMani 

buffaloes. Further, higher level of Cu· • in 

CM of non-conceived group of animals in 

the present study in suggestive of possible 

spermicidal effect of cu· · . Umeyama et.al. 
( 1986) reported toxicity to spermatozoa due 

to higher level of cu·· in seminal plasma. 

Mann ( 1964) described the powerful spe

rmicidal effect of cu·· by sulphydryl 

binding. 

Overall Mn· · leveLc; in CM were lower 

compared to other trace elements studied. 

Even, sizeable number of sample.c; did not 

contain detectable amount of Mn·· in CM 

of Mehsani buffaloes and heifers. 

The ANOVA of mean valuc.c; (Table 1) 

show that none of the physical and physiolo

gica1 characters studied separately during 

prc.c;ent inve.c;tigation could affect significa

ntly the level of any of the trace clements. 

Significant treatment effect shown for Cu'· 

when partitioned for various main effects 

(groups, classes and levels) were not found 

to be significant. It is possible that there might 

be some inter-actions which could not be 

revealed since thc.c;e were not included as a 
component of statistical analysis. 

CervicaJ mucus of buff aloes on an avera
ge was found to contain lower values of cu·· 

in comparision to CM of heifers (P<0.01). 

Overall Cu .. value of CM of buffaloes and 

heifers was 1.62±0.01 and2.65±0.06mg%, 

respectively. This variation was suggestive of 

procc.c;s of poor stabilization of cervix/geni

tal tract of heifers since they have not expe

rienced pregnancy changes. 

Although the trace elements levels 

increased non•Rignificantly with increase in 

estrus intensity score.<,, mid-estrual mucus 
hadhigherzn·• ,Mn·· and Fe· · in conceived 

group as compared to non-conceived group. 

Compared to early and late stages of cstrUs, 

highest levels of aforesaid three trace ele

ments were recorded during mid-estrus. Ho• 

wever, Cu .. levels in CM revealed opposite 

trends when compared between groups and 
e.c;trus stages. The mean cu·· concentrations 

in CM of conceived group were 2.07 :t 0.69, 

1.81 ± 0.49 and 1.61 ± 0.35 mg% for early, 
mid and late heat, respectively. The corre

sponding values were 1.63 ± 0.84, 2.04 :t 

0.65 and 6.96 ± 0.00 mg% rc.c;pcctively. 
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Table 1 : Avenge (i t 5.E.) Zinc and Manganese concentration (mg%) in cemcal mucus of conceived and non-conceived 

animals uda' diff crent physical and physiological chanden. 

Olaractcristics 2n·· (mg¾) 

Conceived group 

1. Lactational status 
(a) Lactating 4.85 :t 0.92 (20) 
(b) Non-lactating 3.38 ± 0.53 (29) 

z. Intemity or estrus 

++ 1.80 :t 0.63 (7) 
+++ 3.75 ± 0.57 (35) 

J. Stage of estrus 

Early heat 3.67±0.61 (11) 
Mid heat 3.58 :t 0.61 (33) 
Late heat 1.87 i 1.44 (2) 

4. Colour of mucus 
aear 4.58 :t 0.79 (9) 
Turbid 2.89 :t 1.40 (21) 
Opaque 2.79±0.61 (13) 

S. Consistency of mucus 
Thin 3.60 :t 0.60 (33) 
Thick 3.05 ± 0.66 (12) 

6. Tooe or uterus 

++ 2.47 ± 0.66 (10) 
+++ 3.83 :t 0.58 (35) 

Overall 3.58 :t 0. 10 

Note : Figures in parenthcacs indicate number of animals. 
•• P< 0.01 

Non-conceived group 

2.30 :t 0.62 (20) 
2.34 ± 0.75 (13) 

1.67 :t 0.66 (11) 
2.71 ± 0.67 (22) 

1.61 ± 0.20 (7) 

2.60 :t 0.66 (23) 
0.25 ± 0.00 (J) 

1.59 :t 0.75 (10) 
2.74 :t 0.80 (11) 
2.28 ± 0.64 (12) 

1.92 :t 0.63 (23) 
3.21 ± 0.84 (8) 

1.26 :t 0.47 (11) 

2.72:t0.73 (18) 
2.27 :t 0.10·· 

Mn .. (m~) 

Conceived group Non-conceived group 

0. 19 :t 0.02 (15) 0.12 :t 0.02 (18) 
0. 19 ± 0.02 (I 7) 0.13 t 0.03 (4) 

0.16 ± 0.10 (5) 0.09 :t 0.02 (5) 
0.20 ± 0.10 (25) 0.14 ± 0.02 (16) 

0.15 ± 0.10 (6) 0.05 :t 0.00 (1) 
0.90 :t 0.69 (25) 0.11 ± 0.02 (17) 
0.18 :t 0 .07 (2) 

0.22±0.17 (10) 0. 16 :t 0.01 (3) 
0.18 :t 0.10 (14) 0.13 :t 0.02 (8) 
0.22 :t 0 .14 (8) 0.13 ± 0.92 (6) 

0.21 :t 0.10 (22) 0.11 :t0.01 (13) 
0. 16 ± 0.10 (10) 0. 17 :t 0.04 (6) 

0. 19 ± 0.14(9) 0.07 :t 0.04 (4) 
0.19 ± 0. 10 (22) 0.12 :t 0.02 (11) 

0.28 ± 0.10 0.12 :.t: 0.004·· 



Table l: Avenge (X t S.E.) 1rall and Copper concatratlons (m~) la cenkal mucus of conceived and non-conceived animals 
uodu different pbylikal and pbyliological chancten. 

Characteristics Fe .. (m~) Cu .. (m~¾) 

Conceived group Non-conceived group Conceived group Non-conceived group 

1. Lactational status 
(a) Lactating 2.46 t O.S3 (14) 1.81 t 0.52 (20) 1.50 :t 0 .30 (21) 1.43 :t 0 .51 (21) 
(b) Non-lactating 2.16 t 0.65 (21) 0.43 :t 0.07 (9) 2.16 :t 0.45 (26) 3.33 :t 1.02 (9) 

2. Intensity of estrus 
++ 1.85 t 0.41 (6) 1.56 ± 0.73 (9) 1.29 :t 0 .61 (13) 1. 75 ± 0.94 (8) 
+++ 2.53 :t 0.7 l (27) 1.82 1: 0. 70 (17) 1.49 :t 0.47 (36) 2.68 ± 0.58 (24) 

3. Stage of estrus 

- Early heat 2.56 ± 0.95 (6) 0.76 ± 0.56 (5) 2.07 1: 0.69 (12) 1.63 1: 0.84 (4) w 
.:.. Mid heat 2.39 ± 0.60 (27) 1.65 ± 0 .62 (21) 1.81 :t 0 .49 (3S) 2.04 :t 0.65 (23) 

Late heat 0.50 :t 0.00 ( 1) 0.50 :t 0.00 (1) 1.61 ± 0 .35 (3) 6.96 :t 0.00 (1) 
4. Colour of mucus 

Clear 3.52 :t 0.90 (9) 1.17 :t 0.75"(8) 1.12 :t 0.20 (J 1) 1.07 :t 0.41 (8) 
Turbid 2.30 t 0. 73 (14) 2.31 ± 0 .74 (12) 1.14 :t 0.39 (19) 2.89 ± 0.98 (9) 
Opaque 2.71 :t Q.91 (8) 1.13 :t 0.57 (8) 3.23 :t 0.85 (9) 0.43 :t 0.16 (8) 

5. Consistency of mucus 
Thin 2.12 :t 0.61 (22) 1.61 ±0.61 (22) 1.73 ± 0 .50 (36) 2.35 ± 0.62 (21) 
Thiel 3.05 ± 0.67 ( 11) 1.89 :t 0.69 (5) 1.93 ± 0.54 (13) 1.67 ± 0.79 (8) 

6. Tone of uterus 
++ 2.75 :t 0.72 (10) 1.38 ± 0.65 (IO) 1.82 1: 0 .46 (13) 1.61 :t 0.66 (7) 
+++ 2.03 :t 0.59 (23) 1.89 :t 0.69 (17) 1.63 ± 0.48 (35) 2 .55 ± 0.69 (20) 

Overall 2.411: 0.10 1.60 :t 0.06 .. 1.71 t 0 .07 2.10 :t 0.14 + 

Note : Figures in parentheses indicate number of animals. 
• P<0.05 
"'P<0.01 
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Purification Of Inhibitor(s) From Buffalo Follicular Fluid 

To Compensatory Ovarian Hypertrophy In Mice 

S. KUMAR' and H. C. PANTl 

Department of Gynaecology and Obstetrics, College of Veterinary Scienc:% and Animal Husbandry Mathura-281001 

Aml'RACT 

Subcutaneous administration of 0.3 and 
0.6 ml whole and charcoal treated buffalo 
follicular fluid inhibited compen.utory ova
rian hypertrophy in ovariectomized mice. 
The follicular fluid was salted-out with 18 .5% 
(W / V) ammonium sulphate and the salte
d-out fraction was separated into two fra
ctions by Sephadex G-200 column chroma
tography. Both fractions detectable as a 
single band by polyacrylamide gel disc ele
ctrophoresis, possessed inhibitory activity. 

However, second fraction showed greater 
inhibitory activity which was destroyed 
following trypsin digestion. 

• • • 

Inhibin, a heterodlmetricprotein of gona• 
dal origin which preferentially suppresses 
FSH synthe.,;is and secretion (Mc Lachlan 
et.al. 1988) has been isolated from pig (Ling 
et.al. 1985; Miyamato et.al. 1985) and cow 
follicular fluid (Forage et.al. 1986; Robe
rtson et.al. 1985, 1986). Among the dome
stic animals, inhibin-like activity has been 

I. Scientist S -1, Livestock Production Research, LV.R.I., lzatnagar-243 122 (U.P.) 
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demonstrated in the follicular fluid of ewe 
(Tsonis et.al. 1983; Findlay et.al. 1985), 
cow (de Jong and Sharpe, 1976) and mare 
(Channing et.al. 1981 ). Steroid free extracts• 
of bovine and porcine follicular fluid have 
been shown to reduce plaama FSH conce
ntrations in the rat (de Jong and Sharpe, 
1976; Hopkinson et.al. 1977; Marder et.al. 
1977; Welachen et.al. 1977). A purified 
fraction from bovine and porcine follicular 
fluid has been demonstrated to inhibit co
mpensatory ovarian hypertrophy in the ova
ricctomizcd mice (Sato et.al. 1978; 1982). 
The object of the present experiment was 
to test whether a similar activity was also 
present in the buffalo follicular fluid. 

Materiala And Methods 

i) Buffalo foBicul.ar fluid : Ovariea were 
obtaine.d from adult buffaloes within 1 hr of 
their slaughter at a local abattoir during late 
winter and transported to the laboratory in 
chilled (4°C) physiological saline (0.154 M 
Nacl). Follicular fluid was aspirated from all 
visible antral follicles within 4 hr of slaughter, 
~ing a tuberculin syringe fitted with a 24 
gauze needle. A pooled sample of follicular 
fluid was then centrifuged at 6000 r.p .m. for 
20 minutes at room temperature (about 
18°C). The supernatant (whole follicular 
fluid) was separated and stored at -4°C until 
required. Before lL'le, a portion of the whole 
follicular fluid was stirred with charcoal (SO 
mg/ml) at room temperature for 20 minutes 
and then left in the refrigerator overnight. 
The charcoal was then separated next mo
rning by centrifugation and filtration (Wha
tman No. 41 paper) of the supernatant. 

ii) Purification of the inhibitor : A fraction 
of the whole follicular fl uid was treated with 
18.5% (W /V) ammonium sulphate. It was 

kept for 4 brat 4 °C, then centrifuged at 6,000 
r.p .m. for 40 minute.,; at room temperature. 
The precipitate was SlL'lpended in distilled 
water and dialysed against distilled water for 
24 hr at 4°C. Contents of dialysis tubing were 
centrifuged and the supernatant wu freeze 
dried. The freeze dried material wu diuo
lved in 1 ml distilled water and a O.S ml 
aliquot wu loaded on to a column of Sepha -
dexG-200 (1 .Sx 100cm, bed height 85cm). 
Elution was carried out with distilled water 
at room temperature at a flow rate of about 
6.S ml/ hr and fractions of 2 ml were colle
cted in separate tubes. Protein content in 
each fraction was measured as per Lowry 
et.al. (1951) and fractions constituting a 
peak were pooled and freeze dried. Polya
crylamide gel disc clcctrophoreaia wu 
pcdormed u per Davia ( 1964 ). 
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iii) &aminadon of compensatory ovarian 

hypertrophy (COHJ in mice : Youmg adult 
IVJU strain mice were kept at room tempera
ture under natural day-light schedule with 
free access to feed and water. They were 

unilaterally ovariectomized under ether 
anaesthesia between 1100 and 1200 hr on 
the day of dioestrus. The left ovaries were 
removed and weighed on a torsion balance 
to the nearest 0 .1 mg. The whole follicular 
fluid, charcoal treated follicular fluid, fra
ctioned sample., from follicular fluid and 
trypsin treated fraction (50 µg ll')'J>sin/mg 
protein) were injected subcutaneously into 
the experimental mice, while the control 
mice received 0 .154 M-NaCI. Each mouse 
received either 0 .3 or0.6 ml off ollicularfluid 
or 200 µg of protein in an aliquot of 0 .6 ml. 
Each group consisted of 5 mice and each 
experiment was replicated once. 72 hours 
after the operation the mice were killed and 
the right ovaries were removed and weighed . 

, 
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The degree of compensatory ovarian hype
rtrophy (COH) was calculated as a percenta
ge .increase in the weight of the right ovary 
(at sacrifice) compared with that of the left 
(at hemispaying). 

Results 

Hypertrophy of the right ovary was signi
ficantly suppressed in the mice injected with 
0.3 or 0.6 ml of the whole follicular fluid 
or with 0 .6 ml of the charcoal treated follicu
lar fluid . The degree of suppression was 
significantly greater with 0.6 than with 0.3 
ml whole follicular fluid and was similar to 
that observed with equivalent volume of 
charcoal treated follicular fluid (Table 1 ). 

The precipitate salted out with 18.5% 
ammonium sulphate was separated into two 
peau by gel chromatography (Fig 1 ). The 
freeze-dried material of both peaks signifi
cantly suppressed the COH in the mice · 
(Table 2). However, while there was no 
significant difference between 100 and 200 
µg doses of peak I (fractions 21 to 35), 
injection of 200 µg doses the material from 
peak 2 (fractions 50 to 62) significantly 
suppressed the ovarian hypertrophy in co
mparison to I 00 µg dose of the same peak. 
Trypsin digestion of the material from peak 
2 abolished this suppressive activity. 

Patterns of polyacrylamide gel disc ele
ctrophoresis of the whole follicular fluid and 
the concentrated samplC8 from peak I and 

2 arc shown in Plate l . Samples from both 
pea1c.s appeared as a single band. However, 
the band of peak l was behind the albumin 
fraction of the whole follicular fluid while 
that of peak 2 was ahead of the albumin 
fraction. 
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Plate 1 : Patterm of polyaaylamide gel dllC aectropbo
relia at pH 8.3 m ( 1) whole buffalo foWc:ular ftu6d, (2) 
Peak land (3)Peak 2 (Pracri011121-35and50·62,IN 
Pia- l) arrowed. 

Discussion 

Injection of 0.3 and 0 .6 ml of the whole 
follicular fluid suppressed the COH in the 
mice, suggesting that buffalo follicular fluid 
contains inhibitory substance(s) u reported 
earlier in the procine (Sato et.al. 1978) and 
bovine (Sato et.al., 1982) follicular fluid. 
This inhibitory activity is unlikely to be due 
to the oestrogen and progesterone content 
of the follicular fluid. Charcoal treatment of 
the follicular fluid is known to remove 95 

to 99% of these steroid,; (Schwartz and Cha· 
nning, 1977). In our study the charcoal trea
ted follicular fluid was as effective as the 
whole follicular fluid in suppressing COH in 
the mice. It is, therefore, suggested that this 
suppressive eff cct of the whole follicular 
fluid may be due to factor(s) other than 
steroids. This suggestion receive.,; support 
from the observation that the activity was 
retained in the materials obtained after puri
fication. Furthermore. loss of activity of 
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Figure 1. Gel filtration of the fraction of buffalo follicular fluid salted out at 18.5% ammonium sulphate on Sephadex 
G-200 colwnn chromatography. . 

peak 2 following trypsin digestion confirms 
its proteinaceous nature. 

In an earlier study Japanese workers also 
obtained two protein peaks following Sepha
dex G-200 gel filtration of ammonium su
lphate salted-out cow follicular fluid (Sato 
et.al., 1982). However, these investigators 
found COH suppressing activity only in the 
material from peak 2 while we found the 
inhibitory activity in both peaks. This may 
be due to the presence of two separate 
inhibitors in the buffalo follicular fluid. 

Several investigators have observed that 
an inhibin-like substance in the bovine (de 
Jong and Sharpe, 1976, Hopkinson et.al., 
1977) and porcine (Marder et.al., 1977; 

Welschen et.al., 1977) follicular fluid has the 
ability to decrease serum FSH values. Addi
tionally, follicular fluid inhibits the binding 
of FSH to its receptors on the granulosa cells 
(Darga and Reichert, 1978; Sato et.al., 
1982). It is, therefore, tempting to speculate 
that of the two protein fractions present in 
the buffalo follicular fluid, one may suppress 
COH by decreasing circulating FSH levels 
and the other by suppressing FSH activity at 
the ovary. Futher studies are warranted to 
test this suggestion. 
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Table 1 : Erf ects or whole and charcoal treated buffalo follicular fluid oo compensatory 
ovarian hypertrophy io mice (Mean ± S.E.M.) 

Treatment Dose No. of mice Weight of left % hypertrophy of 
(ml/ mouse) treated ovary (mg) right ovary 

Saline (Contro l) 0 .6 10 2.93 t 0 .26 80.1 ±4.8 
Whole follicular } 0.3 10 2 .89 ± 0.22 49.9 :t 5.s· 
Fluid 0.6 10 3.12 t0.33 16.3 :t 4.4 •• 

Charcoal treated 0.6 10 3.40 t 0 .17 16.8 :t 4.3-

follicular fluid 

• Significantly different from the control value (P<0.0 1, Student's t-test) 

•• Significantly different from the control value (P<0.0 1 ), and from the 0.3 ml whole follicular fluid value (P<0.01, 
Student's t-test) . 
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Table l : Effects of the fractions obtained by gel filtration on compensatory ovarian 
hypertrophy in mice (Mean ± S.E.M.) 

Treatment Dose No.of mice Weight of left ¾ hypertrophy of 
(µg/mouse) treated ovary (mg) right ovary 

Saline (Control) 0.6ml 10 2.93 ± 0.26 80.1 ± 4 .8 
100 10 3.6 ±0.28 46.3 ±1.1· 

Peak 1 200 10 3.7± 0.20 3S.6 ± 9.3· 
100 10 4.0±0.36 39.S ± 9 .8• 

Peak2 200 10 3.3 ±0.20 15.9 ± 4_3·· 

Trypsin digested 200 10 3.7 ± 0.24 61.9± 8.6 
Peak2 

• Significandy different from the control value (P<0.01, Student'• t-test) 
•• Sipificantly different from the control value (P<0.01), and from the 100 µg equivalent fraction value (P<0.05, 

StudCftl'I t-test). 
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Variations In Serum Progesterone Profiles In Fertile And Repeat 

Breeder Buffaloes (Bubalus bubalis) During Late Oestrus 

N.S. BUGALIA I and RD. SHARMA 

Department of Obstetrics and Gynaecology, College of Veterinary Sciences, 

Punjab Agricultural University, Ludhiana - 141004. 

ABSI'RACT 
Blood samples were collected from 20 

fertile and 20 repeat breeder buffaloes du
ring late oestru.~ and serum progesterone 
profiles were monitored by radio-immuno
-assay (RIA). Non-significant variations 
were recorded in serum progesterone levels 
between fertile (0.49 ± 0.07 ng/ ml} and 
repeat breeder (0.35 ± 0.05 ng/ ml) buffa
loes. 

Repeat breeding without clinical signs of 
genital disease is a common expression of 
infertility in bovines (Ayalon, 1973). Seque-

ntial biochemical changes in the female geni
tal tract provide receptive milieu for sperma
tozoa and ovum during ovulation period 
under the influence of oestrogen and proge
sterone (Broth et.al. 1957). Cyclic variations 
in plasma progesterone profiles have been 
reported in buff aloes (Bachlaus et.al. 1979; 
Tallar et.al.1983). Inadequateliteratureon 
significance of progesterone in buffalo f erti
lity warranted to undertake present investi
gation. 

Materials And Methods 
A total of 20 fertile and 20 repeat breeder 

buffaloes were sampled for blood serum 

1. Assistant Professor, Department of Gynaecology and Obstetrics, College of Veterinary Sciences, Haryana 
Agricultural University, Hisar-12S004. 
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during late oestrus for RIA of progesterone et.al. (197 S) and Ahmed et.al. (1977) found 
and subsequently inseminated with frozen higher (1.0 ng/ml) and lower (O . . W ng/ ml) 
setnen. Bothfertileandrepeatbreederbuffa- serum progesterone level in repeat breeder 
loes had regular oestrous cycle without geni- buff aloes during oestrus, respectively. 
tal pathology but fertile buff aloes conceived Present study indicates insignificance of 
following single insemination during late progesterone profiles during late oestrus in 
oestrus, whereas repeat breeder buffaloes predicting the fertility status in buffaloes. 
failed to conceive with past three insemina- Non-significant variations in progesterone 
tions including the sampling oestrus. Serum levels were also reported infertile and repeat 
progesterone was measured by RIA techni- breeder cows from oestrus to till day 4 
que as per Thomeycroft and Stone (1972). (Ayalon, 1973} and till day 8 (Erb et.al. 
The coefficient of intra and inter assay varia- 197 6) post ;insemination. Cervical and 
tion was 10.21 and 14.63%respectively. The endometrial milieu is influenced by oestro-
sensitivity ofassay was 9pgpertube. Statisti- gen during oestrus (Broth et.al. I 957). Thus 
cal analysis of data was done by standard variations infertility among fertile and repeat 
methods (Snedecor and Cochran, 1967 ). brecJer buff al9C8 could be ascribed to diff e -

• Results And Discussion rences in oestrogen profiles during late 
The observed non-significant variations oestrus altering cervical and endometrial me-

in serum progesterone profiles between fe- diumaffectingtransportofspermatozoaand 
rtile (0.49 ± 0.07 ng/ ml) and repeat brewer implantation of blastocyst. 
(0.35 ± 0.05 ng/ml) buffaloes confirmed Acknowledgements 
observations of Arora et.a/. (1979) in pre- Authors are grateful to Dr. S.S. Gill, 
gnant (0.17 ng/ml) and non-pregnent (0.13 Head, Animal Science Department, Punjab 
ng/ml) buffalo heifers during oestrus. In Agricultural University, Ludhiana for provi-
f ertile buffaloes, Ahmed et. al. (1977) also ding buffaloes. Senior Research Fellowship 
reported 0.50 ng per mJ serum progesterone awarded to the first author by I.C.A.R., New 
level during oestrus. However, Dugwek.ar Delhi is gratefully acknowledged. 
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White Side Test For Subclinical Metritis In Buff aloes 

A. K. PATERIA1 and C. V. S. RAWAJ} 

Animal Reproduction Division, Indian Veterinary Research Institute, Izatnagar-243122 (U.P.) 

ABSTRACT 
White side test was carried out on uterine 

discharge of 100 buff aloes to detect subclini
ca] cases of metritis. The Test reactions were 
divided into 3 categories on the basis of 
intensityof colour developed viz. Slight, Mo
derate and Intensive positive. All the clinical 
cases of metritis gave intense positive rea -
ction, subclinical cases gave all three types 
of reactions and normal buff aloes did not 
show any reaction. The pH of the uterine 
discharge was also found to be higher in 
clinical and subclinical metritis cases than in 
normal buffaloes. . . . 

Metritis in buff aloes is quite prevalent 
throughout the world causing infertility (Ko
dagali et.al. 1980) and resulting into great 
economic loss. In the available literature 
there is not much information on white side 
test as a diagnostic test for subclinical metri · 
tis in buffaloes. Popov (1969) used white 
side test on cervical mucus of cows for 
diagnosis of occult endometritis. Cervical 
·mucus was eated w 1 So um h drox· e 
solution upto the boiling point. The reaction 

as cons_idered positive if the colour turned 
yellow. There wa:; a co relation be~ the 

number of icucocytes pr~the mucus 
an the intensity of the ye ow colour. n the 
present study ~te Stele test was used to, 

l. M. V.Sc. Student. 
2. Senior Scientist (SG). 

differentiate the subclinicaJ cases of metritis 
from normal buffaloes. 

Materials And Methods 

One hundred visiting buffaloes to Key 
Village Centre I.V.R.I. , for A.I. were taken 
randomly to study the incidence of subclini
cal and clinical metritis. White side test was 
standardized first and then it was used to 
detect subclinical cases of metritis. A series 

~ 

of sodium hydroxide solution (range- 1 t<;> 
10%) ~ere prepared and one rnJ each was , . 
co~ined with l ml of uterine discharge of 
clinical metritis case, upto boilingpoint .. Five 
percent Sodium hydroJUdesolufiongav"etii'e 
bestresults. The appearance of yellow colour 
was taken as a positive indication of metritis. 
The colour reaction was also positive where 
the cases were not showing apparent 
symptoms of metritis (Subclinical MetritiS). 
Those sam Jes which were ne ative for co
lour reactions were considered as ~ al. 
The uterine dischar es werefurthe categori
sed as slight, moderate and intense sub~lini
cal metritis di'lcharge on the basis of colour 
v~. Light yellow, Yellow and ~rk yellow, 
respecuve y. pH ~allmucous samples was 
determined by use of paper strips (BDH). 

Results And Discussion 

The test was used to differentiate the 
· normal healthy animals from subclinical and 
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. 

clinical cases of metritis. The results are (P<0.05) higher in category M than S and 
presented in Table 1. The status of metritis I. However, the cases were equal in the S 
was highly correlated with the different inte- and I categories but they differ significantly 
nsities of test reactions. The test reactions (P<0.05), whereas normal uterine discharge 
were divided into 3 categories. did not show any reaction. This could be 

S Slight positive - Light yellow colour explained on the basis of numbe o-
M ~foderate positive - Yellow colour es present in theuterinedischar (Popov, 
I Intense positive - Dark yellow colour. 1969). The normal discharge bas too low 

The uterine discharge from subclinical number of leucocytes to cause any change 
cases were positiye for all the three types of of colour whereas subclinical discharges 
colour reactions i.~. slight, moderate and havemoderatenumberofleucocytescausing 
intense, whereas the normal uterine discha. a moderate colour change compared to the 
rge did not show any reaction and the clinical clinical discharge having very high number 
metritis cases showed only intense reactions. causing intense colour reaction. 

All the clinical cases of metritis fell in the A SliJht increase in the pH values of 
catei bry I and the difference was significant uterine discharge was recorded in buff aloes 
(P<◊-~5)fromSandMcategories.However, sh~~ing subclinical and clinical metntis re-
nosignificantdifference(P>0.05)wasobse- ~ectively (Table 2). This is in agreement 
rvea in category S and M. The cases in with the fmdings of Boitor et.al. (1980) for 

~ubc~cal group were significantly cows. 

Table 1 : Distribution of clinical and subclinical metritis cases. 

Type Severit~ X2 Value 

S. M I 

Clinical 0 0 100 

Subclinical 25 50.00 25.00 
28.12· 

• Significant at 1% probability level (P<0.01 ). 

Table 2 : Test of significance for pH. 

Parameter Type of Animal 

Clinical Subclinical Normal 

pH of uterine 8.80 ± 0.06a 8.23 ± 0.06b 7.26 ± 0 .82" 
discharge (15) (60) (25) 

Note : 1. Means with common superscripts are not significantly different at 5% probability 
level (P>0.05). 

2. Figs. in parenthesis show number of animals. 
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Effect of Iodine Therapy In Anoestrous Bovines 

K.D. RYOT, B.K. SHARMA, and C.D. PANW AR 

Hill Cattle Development Centre, Kandaghat-173215 Himacbal Pradesh 

ABSTRACT 
Findings of Iodine therapy in anoestrous 

hill cattle and buffaloes are reported. 
Over-alJ oestrus response of 70% in treated 
cases indicates iodine administration as an 
effective remedy for anoestrus condition in 
bovines of hill areas. . . . 

The cyclic activity in the female is a 
complex process mainly governed by 
hypothalamic- pituitary- ovarian axis. Iodine 
deficiency can depress thyroid function aff e 
cting fertility indirectly, and hypo or hype
rthyroidism may reduce the secretion of 
gonadotrophic hormones by the anterior pi
tuitary (Sane et.al. 1982). Iodine deficiency 
has been attributed to an oestrous in cows and 
buff aloes in Tarai area of Uttar Pradesh 
(Dabas et.al. 1987). Himachal Pradesh, a 
hilly state, is largely prone to the deficiency 
of iodine in soif. The higher incidence of 
anoestrus in both hilly and cross-bred 
bovines in this zone incited this study. 
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Materials And Methods 

172 anoestrous animals including post 
parturient cows and buffaloes and heifers of 
breedable age were used in this study. The 
gynaeco-clinical examination of these ani
mals revealed the absence of any pailhologi
cal condition of reproductive tract and the 
non-functional quiescent ovaries. These ani
mals were divided into 3 groups. Group I 
animals (33 cows and 32 buff aloes) were 
drenched l0mlofLugol'siodineeacbdiluted 
with water, daily for 10 days. Group II ani
mals (42 cows and 33 buffaloes) in addition 
had 5 ml of 0.25% iodine solution sprayed 
on the cervix on first day of the treatment. 
Group ill animals (18 cows and 14 buff aloes) 
were not given any treatment and were 
treated as control. 

The animals were kept under ob~ervation 
for 30 days from inception of treatment for 
appearance of oestrous signs and those found 
in oestrus were inseminated. Pregnancy was 
confirmed by rectal palpation after 60 days 

of insemination. 



Results And Discussion 

Ovulatory oestruses, mostly with overt 
signs, were observed in responding animals 
between 9 to 30 days of start of the trea
tment. 72. 72% cows and 62.50% buff aloes 
came in oestrus in Group I, whereas, 73.80% 

and 69.69% cows and buffaloes respectively 
were observed in oestrus in Group II. In 
Group m the oestrus responses in cows and 

buffaloes were 5.55% and 7.14% respecti
vely. Out of the responding animals, 66.66% 
cows and 55.00% buffaloes conceived in 

Group I, and64.51%cowsand60.86%buffa
loes conceived in Group II. 

The oestrous responses in both the trea
ted groups were significantly higher (P±0.05) 
than the control group and appreciably good 
conception responses in both the groups 
strengthen the observations of Moberg 
(1961). The overall oestrous response 
(70.00%) in the present study was lower than 
that (73.13%) reported by Dabas et.al. 
(1987 ), which may be due to comparatively 
shorter course of treatment in this study. The 
higher percentages of oestrus and conception 

in Group II animals as compared to Group 
I might be due to the local action of iodine 
as remarked by Singh et.al. ( 1987) in goats. 
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Biometrics Of Gravid Genitalia In Bannur Ewes 

S.R. OIINCHKAR, D.P. VELHANK.AR, B.R. DESHPANDE and V.L. DEOPURKAR 

Department of Animal Reproduction, Bombay Veterinary College, Pare!, Bombay-400012. 

ABSTRACT 

Observations on gravid genitalia of 18 
Bannur ewes were recorded in 1st, 2nd, 3rd 
and 4th month of gestation period in respect 
of circumstances of uterine comua, ovaries, 

placentomes, amniotic and allantoic fluids . 
The observations include both the gravid as 

well as non-gravid comua. Biometrical stu-
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dies of these parameters are discussed. 

The studies on prenatal development of 
farm animals are useful to evaluate normal 
variations and to precisely understand the 
specific effects of environmental factors in 
the development of embryos or foetuses in 

utero. 



The present observations were carried 
out on clinically normal gravid uteri from 18 
Bannur ewes, irrespective of their age and 
parity. The ligaments and extraneous tissues 
were dissected out and the weights of the 
gravid uteri recorded. Theembroysorfoetu
ses along with their amnion, chorion and 
allantois were separated. The quantity of 
amniotic and allantoic fluids were measured 
with the help of measuring cylinder. The 
b,iometrical observations on dissected gravid 
genitalia were recorded as per De-Lange 
(19 SO). The data was subjected to standard 
statistical treament as per Snedecor and Co
chran (1967). 

Results And Discussion 

1. Side of gravidity : Out of 18 Bannur 
ewes studied, left side pregnancy was encou
ntered in 10 organs (55.56%), whereas 8 
organs showed right side pregnancy 
(44.44%). This indicates that pregnancy 
occurs fairly equal in both horns in ew~. 

2. Circumference : The circumference of 
uterine. cornua on the gravid side steadily 
increases from 8 .16 ± 0.17, 20.92 ± 1.46, 
26.92 ± 0.30 cm and 38.33 ± 0.73 from 1st 
to 4th month of gestation period. The 
non-gravid horn also showed concurrent 
increase from 7 .0 ± 0.0, 14.5 ± 0.18, 18.17 
± 0.28 and 18.83 ± 0 .16 cm during 1st to 
4th month of gestation period (Table 1 ). The 
changes in gravid genitalia are due to 
enormous increase in blood and lymph ve
ssels with increase in size and number also 
(Ooete, 1939). During second half of pre
gnancy, gravid horn outgrows the other, resu
lting in enlargement and changes in shape 
(Curson and Quinlan, 1934; Curson and 
More, 1934). Similar observations are reco
rded in the present study. 

3. Ovaries: The weight of ovary on gravid 
side was luger 0 .66 ± 0.09 to 1.36 ± 0.15 
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g. The corresponding figures for the ovaries 
on the non-gravid side were 0 .53 ± 0.05 to 
0 .67 ± 0.09 g (Table 1 ). The increase in the 
weight of the ovaries on gravid side may be 
due to the presence of fuctional corpus lu
teum. Similar observations were reported by 
Ooete (1939). 

4. Placentomes : Sheep have cotyledonary 
placetomes made up of concave maternal 
caruncles enclosing the convex foetal caru
ncle. The total number of placentomes varies 
65.33 ± 7 .23 to 81 .67 ± 6.50 (Table 1 ). This 
is in agreement (84.33) with Ooete (1939) 
and that (88 to 96) reported by Ellenberger 
and Baum (1921). 

The diameters of placentomes iincrease 
steadily during 2nd, 3rd and 4th month of 
gestation. The size of placentomes recorded 
were 2.10 ± 0.15, 2·.80 ± 0.19 and 2 .07 ± 
0.26 during 2nd, 3rd and 4th month of 
gestation respectively. Similar observations 
(0.28 to 3.0 cm.) were recorded by Cloete 
(1939). The gravid horn invariably contains 
larger number of placentomes, whereas the 
number in non-gravid horn depends upon the 
extension of allantois chorion on that side. 

5. Foetal Fluids : The amniotic and allantoic 
fluids showed steady increase from 1st to 
4th month of gestation period. The total 
volume of fluids was 24.83 ± 0.60, 168.08 
±36.11, 390.50±46.54and621.67 ±46.45 
ml during 1st, 2nd, 3rd and 4th month of 
gestation (Table 1). 

ThesefiguresareinagreementwithCloe-

:: 

te (1939). The bulk of amniotic fluid which 
increases gradually determines the shape of 
pregnant uterus, when middle portion of 
pregnant horn appears dilated whereas the .,,,,. 
portions near the body and apex are compa- \.,;, 
ratively narrow. Cloete ( 1939), Malan and • 
Curson ( 1937) also reported that ·the total 
amount of fluid increases steadily with adva-
ncing foetal age. 



( 

Table 1 : Biometrics Of Gravid Genitalia In Banm1r Ewes (in ems.) 

Oeltauoo Stalilt- On:umference of Weight of ovaries Placentomea In Placentomea In non- l'lcen- Allanlolc Amlliodc Total 
period llllca uterine cornua ing 'gravid born' gravid born tomet fluid l1ukl \'Olume 

lnmontha Gravid Non- Gravid Non- Total Max. AboYe Total Mu. Above Grind Volume Volume of 

gravid gravid placen- me 2.an. placento- alze 2cm. Total ml ml foetal 

tomes diameter mes diameter Oukb 
ml 

Flm 
Month 
(n-3) Mean 8.16 7.0 1.12S 0 .53 4S.33 36.33 81.67 22.S 2.33 24.83 

S.B. 0.17 0.0 0.10 0.05 3.8S 3.29 6.50 0.28 0.33 0.60 

-~ 
....:i 

Seoond 
Month 
(n•6) Mean 20.92 14.5 1.36 0.67 31.0 2.1 6. 17 33.33 2.13 4.33 70.33 13S.67 33.42 168.08 

S.B. 1.46 0.18 0.1S 0.09 3.52 0.15 1.70 3.35 0.15 1.36 6.34 31.88 6.03 36.11 

Third 
Month 
(n-6) Mean 26.92 18.17 1.15 0.60 3S.17 2.80 8.67 33.67 2.49 8.16 68.83 180.83 209.67 390.5 

S.E. 0.30 0.28 0.20 0.13 2.19 0.19 2.56 2.04 0.48 3.15 3.48 21.38 46.65 46.54 

Fourth 

Mooth 
(n•3) Mean 38.33 18.83 0 .66 0.53 33.33 2.07 11.33 32.0 2.1 8.67 65.33 443.33 178.33 621.67 

S.B. 0.73 0.16 0 .09 0.24 1.67 0.26 0.88 2.52 0.21 1.20 4.18 36.71 11.68 46.45 
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Induction Of Parturition In Goats With Prostaglandin F 2 Alpha 

M.S. lHAKUR and SJC. VERMA' 

Department of Gynaecology and Obstetrics, College of Veterinary Sciences, Haryana Agricultt.nl UniYenity, 

Hisar- 125004. 

ABSTRACT 

Ten pregnant goats (Beetal and Beetal x 
Black Bengal crosses) were divided into two 
groups of 5 each. Parturition was induced in 
experimental group with Prostaglandin 
F2alpha (100 µg), while the other group 
served as control. 

The average interval from injection to 
parturition in treated group was 162.2 ± 8 .4 7 
hrs. and 29.0 ± 1.41 hrs. in the control group. 
The average gestation length, as a conseque
nce, was low (139.8 ± 0 .49 days) in treated 
group as compared to untreated group 
(149.0 ± 2.15 days). There were no adverse 
effects of induction of parturition on place
ntal expulsion, kid weight, kid survival and 

1. Professor 
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postpartum fertility in does. Periparturient 
withdraw} of plasma progesterone and gra
dual increase in estradiol to a peak level on 
the day of parturition were observed in both 
normal and induced cases. 

The induction and synchronization of 
parturition offers many managerial and clini
cal advantages in different species of ani
mals. In goats, synchronization of kidding 
reduces the incidence of kid-death due to 
lack of assistance at the time of parturition, 
limit kidding in a defined period, thereby 
facilitating the supervision of process 
(Williams, 1982). Prostaglandins or its 
synthetic analogues have been shown to be 
luteolytic 



in goats by a number of workers and hence 
can be used to induce parturition. 

Materials and Methods 

Ten pregnant Beetal and Beetal x Black 

Bengal cross goats in advanced stages of 

,, pregnancy (135-140 days) were selected for 

the study. They were divided into two groups 
of five each serving : As control (saline 

treated) and experimental group in which 
parturition was induced between 135-140 

days of pregnancy with 100 µg of synthetic 

prostaglandin F2alpha (R-Il.lREN, HOEOIST 

AG. FRANKFURT CM) injected intramuscu

larly. 

.. 

The interval from injection to parturition, 

the average gestation length, time required 

for expulsion of placenta, kid weight, kid 
survival upto 15 days and postpartum fertili
ty of does were studied. The periparturieot 

profiles of proge.-.terone and oestradiol 1 7 -B 
were monitored by RIA during nonnal and 

induced parturition. 

Blood sampling: In control group, blood was 

collected from all the animals once every day 
from five days· antepartum to 2 days postpa

rtum. In experimental group blood was colle
cted two days before treatment to 2 days 

postpartum. Blood collection was done by 

jugular venipuncture in a sterilized heparini

zed graduated centrifuge tubes between 7 to 

8 AM. The blood samples were centrifuged 
at 1500 rpm for 15 minutes. The plasma was 
separated and stored as separate aliquots of 

5 ml each at -20°C till assayed. 

Hormone Assay : Plasma concentration of 
progesterone and oestradiol 17 -B were mo

nitored using RIA I 125 coat-A-count kit-. 

supplied by M/ s Diagnostic Products Corpo

ration, U.S.A. The antiserum were highly 
specific for steroids assayed. 

Results And Discussion 

The average interval from the comme

ncement of ther~py to parturition was signif i
cantly less (29.0 ± 1.41 hours) in induced 
group as compared to control (162.2 ± 8.47 

hours) (Table 1). By virtue of its luteolytic 

effect and consequent fall in progesterone 
levels PGF2alpha induce early parturition in 

goats (Wentzel et.al. 1978). Day and Sou

thwell (1979) and Bretzlaff and Ott (1983) 
have reported similar interval from comme

ncement of therapy to induced parturition. 

However, Walker (1983) and Jain and 
Madan (1982) employing 100 µg cloproste

nol and 20 mg. dinoprost respectively, obse

rved longer interval than observed in present 
study, which may possibly be due to diff ere

nces in breeds and body weight vs:. dose of 

the drug/active ingradient. 
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Consequent upon early induction of pa

rturition, the average gestation length was 

significantly low (1 39.8 ± 0.49) in induced 
as compared to control (149.0 ± 2.15 days) 

group. 

Placenta was expelled at an average inte

rval of 9.7 ±0.89 hours and 5.5 ±0.89 hours 

in induced and control group re.<,pectively 
(Table 1 ), without cases of retention of after 

birth in any group. Jain and Madan (1982), 
William (1982) and Walker (1983) havealso 

found that there is no problem of retention 

of placenta with prostaglandin F2alpha indu
ced parturition. The reasons for higher time 
taken for expulsion in induced group in pre• 



sent study are not clear. 

Kid weights were 1.06 ± 0.09 kg. and 
2.36 ± 0.33 in induced and control groups 

respectively. There was no kid mortality in 

any of the two groups for an observation 

period of 15 days. Similar opinions have been 

framed by several workers (Lucas and No

tman, 1974; Bretzlaff and Ott 1983; Wa

lker, 198 3 and Jain and Madan, 1982). 

The progesterone concentration showed 

a decline from a prepartum value of 6.66 ± 

0.23 ng/ml on day 5 antepartum to 0.52 ± 

0.15 ng/ ml on the day of parturition, which 

further dropped to 0.08 ± 0.01 ng/ml on day 

2 post partum in normal parturition in goat 

(Table 2). A similar trend of progesterone 

concentration was observed in induced pa

rturition with PGF2alpha. The progesterone 

values dropped from 7 .05 ± 0.17 ng/ml on 

day 3 antepartum to 0.70 ± 0.16 ng/ml on 

the day of parturition. The values dro_pped 

further to 0 .09 ± 0 .02 ng/ml on day 2 

postpartum. As reported earlier by various 

workers (Van Rensburg, 197 1; Rowling and 

Ward, 1973, 1978),periparturientwithdra

wal of progesterone was obsei:ved in present 

study. In induced group, an abrupt fall in the 

progesterone concentration was noted within 

24 hours of injection which corroborates 

with the findings of Thorburn and Currie 

(1973); Goldberz and Ramwel (1976), Cu

rrie (1974, l 975)butdifferfromthefindings 

of Irving et.al. ( 1972) who reported a gradual 

decline in plasma concentration of progeste

rone before delivery in normal group. 

The estradiol concentration showed a 
gradual increase from a pre-partum value of 

35-.88 ± 8.03 pg/ml on day 5 antepartum to 

150 

a peak value of 946.07 ± 250.00 pg/ml on 

the day of parturition, which subsequently 

dropped to41.49 ± 12.40pg/ml on the day 

2 postpartum in normal parturition. In indu

cedgroup thevaluesr~from54.02 ± 12.92 

pg/ ml on day 3 antepartum to a peak value 

of 519 ± 144.94 pg/ml on the day of parturi

tion and dropped to 249.57 ± 73.15 pg/ ml 

on day 2 postpartum (Table 2). The peak 

level of estradiol in normal parturition was 

recorded on the day of parturition, the peak 

in induced group was observed on one day 

after parturition and postpartum values were 

much higher in induced as compared to 

control. Findings of present study are in 

agreement with those of Jain and Madan 

(1982) and Challis and Linzel (1971) who 

also reponed a similar trend of gradual 

increase to pe.sL value in the ]evel of estradiol 

on the day of parturition and then subsequent 

decline in the postpartum period. In normal 

parturition higher level of oestradiol induces 

luteolysis by stimulating PGF2alpba produ

ction. Present findings are not in agreement 

with those of Thorburn et.al.( 1972) and 

Umo etal.(1976) who reported no change 

in estradiol concentration. 
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Table 1 : Indudion of partaitlGII ia pu ~ 1'1alfba, eff cct OD expulsion 
of placenu, kid weight, kid IUlriwil and poltpl- futility of .... 

Group No.of Interval Av. Time lCid Kid Post 
Animals from io.jec,- gestatioo required weigbt survival partum 

lion to lagdl forexpul- (kg.) 15 days fertility 

puturilioo. (J)ays) ... oepace-
(Hrs.) ala(lh) 

I Control 5 162.2±8.74 149.01:2.15 S..51:0.89 2-36±0.33 1~ 1~ 

Illnduced 5 29.01:J.41 139.81:0.49 9.71:0.89 l .o61:0.09 1~ 1~ 

Table 2 : Plasma prof'"ales of progesterone and oatradiol-17 Jl iD nonnal and induced 
parturition. (Mean± S.E.) 

Day Progaterone Oamdiol· 17 ~ 

Group! Groupil Group! Groupn 
(Comrm} (mduced} (Comal) (IndllCed) 

ng/ml ng/ml pg/ml pgl ml 

.5 6.66±0.23 35..511: 1.03 

-4 5.421: 0.45 57.11 1: 12.39 

-3 5.121:0.74 7.0S±0.17 11.91 ± 14.22 54.03 :t: 12-92 

-2 4.951: 0.85 6.63±0.81 114.57 1: 19.73 127.95 :1: 41.81 

-1 5.571: 0.92 5.971:0.82 248.35 1: 66.41 250.29 1: 1 10.43 

0 0.52:t0.15 0 .70±0.16 946.07 1: 66.48 519.36 :I: 144.94 

+l 0.201:0.03 0.27 t:0.04 96.04 ± 19.95 603.18 :I: 141.15 

+2 0.011:0.01 0.091:0.02 41.491: 12.40 249.25 1: 73.15 
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Serum Progesterone Profiles Around Parturition In Surti 

And Marwari Goats· 

A.V. PATEI.J, M.M PATIIAK:2, V.M. MEHTA3 and K. JAN~ 

Reproductive Biology Research Unit, College of Veterinary Science and Animal Husbandry, 

Gujarat Agricultural University, Anand Campus, Anand-388 110. 

ABSTRACT 
Employing standard RIA technique, 

serum progesterone of pregnant Surti and 
Marwari goats was estimated from 7th day 
anteparturn to 20th day post-partum. The 
average concentrations of serum progestero
ne around parturition for Surti and Marwari 
goats was 3.61 and 3.56 ng/ mlrespectively. 
The overall trend of progesterone concentra
tion antepartum and post-partum remained 
almost similar for both the breeds. 

The blood concentration of progesterone 
at day 7 antepartum for Surti and Marwari 

goats was 9.30 and 9.18 ng/ ml respectively, 

which gradually declined and stabilised to 
3.23 and 2.88 ng/ml respectively , a day 
before kidding. A precipitous fall in progeste

rone level was recorded on the day of kidding. 

In post-part~ period, progesterone content 
slowly decreased and remained almost at a 
basal level upto 20 days in Surti and Marwari 

goats. 

The variations in progesterone level be

tween different stages around parturition 
were statistically significant (P<0.01) for 

• Research project on Goat Reproduction financed by PL-480 USDA, Grant No. FO-IN-643. 
I. Assistant Research Scientist. 2. Associate Research Scientist. 3. Research Scientist and Head. 
4. Director of Research and Dean, P.G. Studies, Gujarat Agricultural University, Ahmedabad. 
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both the breeds. The underlying physiologi
cal reasons are discussed. 

. Endocrine studies on exotic goalc; are well 
documented during oestrous cycle, pregna
ncy and parturition (Irving et.al. 1972 and 
Umo et.al. 1976). However, scanty studies 
are reported on endocrine status of indige
nous goats during estrous cycle (Pathak et.al . 
1990) and around parturition (Jain et.al. 
1980). Hence, the present studies were 
undertaken to study the trend of progestero
ne profiles around parturition in Surti and 
Marwari goats. 

Materials And Methods 

The pluriparous goats, each of Surti and 
Marwari breeds were selected from depa
rtmental farm. Blood samples were collected 
once daily during 13 5 days of gestation till 
parturition and at interval of two days 
between parturition till 20 days postpartum. 
Serum was separated and stored at -20°C 

"'1"" - after adding 0 .01 per cent merthiolate as a 
preservative till analysed. Serum progestero
ne was estimated by Radio Immuno Assay 
(Kubasik, 1984) with some modifications. 

The data were analysed to know the 
variations due to stages of pregnancy as well 
as due to animal in individual breed with the 
help of Randomised block design. Diff ere
nee between breeds and stages around 
parturition were tested statistically using stu
dent 't' test (Steel and Torrie, 1960). 

Results And Discussion 
Plasma progesterone concentration mea

sured during antepartum, on the day-of partu
rition and post-partum stages revealed that 
the level of progesterone in both the breeds 
of goats was decreasing steadily from day 
7 antepartum to day of parturition with slight 
elevation here and there (Table I). These 

results are in agreement with that reported 
by Umo et.al. (1976) and Jain et.al. (1980) 
in goats. Level on the day of parturition (S.urti 
-1.30 ng/ml,Marwari-l .40ng/ ml)declined 
significantly (Table 2) in both the goat 
breeds. This is to facilitate easy parturition 
as per the progesterone block theory of 
Caspo (1956) and Irving et.al. (1982). 
Similar results have been observed by Fylling 
(1970) in ewes. 
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After parturition, the level started decli
ning considerably coming to base level by day 
6 postpartum, in Surti (0.66 ± 0.39 ng/ml) 
and by day 8 post partum in Marwari goats 
(0.52 ± 0.25 ng/ml) . This decline can be 
explained as degeneration of pregnancy 
corpus luteum, because in goats the ovaries 
are the main source of progesterone in pre
gnancy (Meites et.al. 1951). However, 
considerable amount of progesterone was 
available during earlier days of post-partum 
periods. This can be attributed to leaching 
of hormone from deposits in fatty· tissue 
(Hopman et.al. 1979). 

There after, on day 8 pp in Surti and day 
10 pp in Marwari, the level started increa
sing. This can be explained as ovarian activity 
which might have started by this time and 
the source of progesterone may be from 
small follicles, lining development of follicle 
or granulosa ceD.c, of the ovary (Short, 1962 
and Webb et.al 1980). 

Present studies indicate that the blood 
progesterone profiles of Surti and Marwari 
goats around parturition follow the trend 
similar to exotic goats, cattle and buff aloes 
and provide the understanding of ovarian 
recyclicity during post partum period which 
in Surti starts as early as day 8 post partum 
and in Marwari day 10 post partum, with 
initiation of follicular development. 



Table 1 : Serum Progesterone (ng/ml) around parturition in Surti and Marwari goats 
(Mean ± S.E.) 

Stag~ of Surti goats Marwari goats 
pregenancy (n = 10) (n = 10) 

A. ANfE-PARTIJM 
7 days 9.30±0.86 ... 9.18 ± 0.87ab 
6 days 9.88 ± 0.62· 10.42 ± 0_47• 
5 days 9.24±0.98 ... 8.54 ± 0.72" 
4 days 9.26 ±0.75 ... 9.23 ± 0.42ab 
3 days 8.21 ± 0.81b 8.63 ± 0.83b 
2 days 6.55 ± 0.53c 6.56 ± 0.83c 
1 day 3.23 ±0.3~ 2.88 ± 0.36d 

B. PARTURITION J .30 ± 0.53e 1.40 ± 0.35e 

C. POSTPARTUM 
2 days o.68 ± o.2ie 1.39 ± 0.44e 
4days 0.71 ± 0.26e 0.48 ± o.21e 
6 days 0.66±"0.3~ 0.56 ± o.11e 
8 days 1.03 ± 0.4le 0.52 ± 0.25e 
10 days 0.79 ± 0.29c 1.43 ± 0.42e 
12 days 1.39 ± 0.49" 0.86 ± o.21e 
14 days 0.99 ± 0.3ZC 0.43 ± 0.11" 
16 days 0.47 ± 0.18" 0.71 ± 0.30e 
18 days 0.87 ± 0.48e 0.54 ± 0A6e 
20 days 0.46 ± 0.18e 0.40 ± 0.21c 

N.B. : Values with different superscripts differ significantly with each other at 5% Jevel of 

significance. 

Table 2 : Analysis of Yariance for senun progesterone sound parturition in Sw1.i and 
Marwari goats. 

Source 

Stage 
Animal 
Error 

• P<0.05; •• P<0.01 

d.f. 

17 
9 
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Surti 

147.62 .. 
5.5s· 
2.502 
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Me.an sum of square 

Marwari 

150.13·· 
4.78°

0 

2.11 

C 
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ABSl'RACT 

The daily sperm production in cross-bred 
bucks was estimated by depletion trials. The 
number of services to exhaustion and the 
total ejaculate volume (ml) per day ranged 

from 6 - 10 and 2 .6 -10 respectively. Daily 
sperm production (x 106

) was found to be 
4861.30. 

There are several reports on the estima
tion of daily sperm production (DSP) in bulls, 

• Fonm a part of the M. V .SC. Tbelis by the Senior author. 
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buffalo-bulls and in rams using depletion 
trials (Boyd and Van Demark, 1957; Orta
vant, 1958; Amann and Almquist, 1962; 
Sengar and Sharma, 1965). Such :inf orma
tion on bucks is not available in literature and 

hence this study. 

Materials And Methods 

The procedure of Boyd and Van Demark 
(1957) was followed with partial modifica
tion. Six healthy Alpine-Saanen-Malabari 
cross-bred bucks aged 2 -3 years were 



utilized for the study. Within a three hour 
period a maximum of 10 ejaculates were 
collected from each buck in rapid succession 
using A.V. for goaL~, at intervals of 1, 4 and 
7 days following an initial exhaustion with 
a maximum of 10 ejaculates. The ejaculates 
collected on each day from each buck were 
pooled to find out the total ejaculates volu
me. The spermatozoan concentration of 
pooled samples was estimated using photo
. -electric calorimeter and total spermatozoa 
in each depletion was worked out. The DSP 
was worked out using regression of time 
interval on sperm count (Snedecor and Co

chran, 1967). 

Results And Discussion 

The number of collections for depletion 
and total ejaculate volume per day (ml) 
ranged from 6-10 and 2.6-10 respectively. 
The total ejaculated sperms (x 106

) in succe
ssive depletions from the bucks at different 
time intervals is presented in Table 1. 

Treating sperm numbers as dependent 
variable and time interval as independent 
variable, regression equation was worked out 
as follows: 

Y - 3593.32 + 1267.98 X 
Y - 3593.32 when X (interval in days) is 0 
Y - 4861.30 when Xis 1 day 

Y stands for sperms in millions 

From the regres.~ion equation it is seen 
that each day increase in interval was respo
nsible for an increase of 1267.98 x 106 

sperm over and above the residual sperm 
reserve (3593.32 x I 06

) which became avai
lable for ejaculation regardless of the interval 
or extent of depletion. Thus the sperm produ
ction per day (x 106

) estimated for these 
buckswas4861.30. Chang(l 945) andOrta
vant ( 19 58) reported theDSP (x 106

) in rams 
to be 8600 and 5500 respectively. But in the 
present study in goats, DSP is found to be 
lower than in rams. Joseph and Nair (1988) 
reported that DSP (x 109

) in bucks was 3.79 

± 0.20 by testicular homogenate method. 
The higher values obtained in the present 
study can be attributed to incomplete deple
tion of epididymal sperm reserves, as on 
initial exhaustion many of the bucks gave 
only upto 6 ejaculates. 

Acknowledgement 

This paper is published with the permi
ssion of the Dean, College of Veterinary and 
Animal Sciences, Mannuthy. The rmancial 
assistance in the form of University Merit 
Scholarship to the senior author is gratefully 
acknowledged. 

REFERENCES 

Amann, R.P. and Almquist, J.O. (1962). Reproductive capacity of dairy bulls. VIl. Direct and indirect measurement 
of testicular sperm production. J. Dairy Sci. 45:774-80. 

Boyd, LJ. and Van Demark, N.L. (1957). Spermatogenic capacity of male Bovine.LA measurement technique 
J. Dairy Sci. 40:68-97. 

Chang, M.C. (1945). The sperm production of adult rams in relation to frequency of acmen collcctio11. J. Agric. 
Sci. 35:243-250. 

Joseph, M. and Nair, K.P. (1988). Daily sperm production and epididymal sperm reserves in Alpine-Malabari 
cross-bred bucks. Indian J. Anim. Rcprod. 9( 1 ):30-32. 

Ortavant, R. ( 1958). Le cycle spermatogenetiquc Chez le Belier, D.SC. lbcsia, Univenity of Paris, Paris, France. 
Scngar, D.P.S. and Sharma, U.D. (1965). Studies on successive semen ejaculates of buffalo bulls. n. sperm reserves 

and daily spenn production. Indian J. Dairy Sci. 18:61-64. 
Snedecor, O.W. and Cochran, W.G. (1967). Statistiail Methods, 6th Ed. O:xform and IBH Pub. Co., New Delhi, 

pp. 93-289. 

156 



, · 

.... 
~ 

Table 1 : Semen volume and total sperm counts of bucks on depletion. 

Details of depletion 

Initial One day interval 

Buck Total Spenn concen- Total Total Sperm concen- 'fotal 

No. volume tration per ml spermatozoa volume tration per ml spermatozoa 

(mll (x 106
) (x I <>6) (ml) (x 106

) (x 106
) 

1 4.1 4300 17630 2.7 2680 7236 

2 10.2 1560 15912 5.0 1450 7250 

3 3.3 2820 9306 2.0 1820 3640 

4 9.0 1520 13680 4.0 1500 6000 

5 5.4 1900 10260 2.6 1760 4576 

6 5.4 1400 7560 4.0 900 3600 
Mean 6.23 2250 12391.33 3.38 1685 5383.67 

tS.E. t2.75 t 1129.73 t 3972.48 t 1.13 t 586.44 t 1683.35 

Four day interval Seven day interval 

3.5 2440 8540 8 2140 17120 

2 5.4 1450 7830 10 1520 15200 
) 3.9 2300 8970 5.4 2060 11124 
4 5.5 1200 6600 9.5 1440 13680 
5 5.8 1360 7888 5.6 1560 8658 
6 4.6 1280 5888 8.0 1520 12160 
Mean 4.78 1671.67 7619.33 7.74 1706.67 12990.33 
tS.E. t0.94 t 549.05 ± 1168.34 t 1.93 t 308.20 t 3011.78 

ERRATA 
The following errors in UAR Vol. I 1, No. I, June 1990 may please be corrected. 

Inconvenience caused is reiretted. 

No. 

I. 
2. 

Item 

Page 8 Left Col. line 14-15 

Page 8 Right Col. line 24-25 

Error 

6· 16 ± ·IO Litres 

29°/.., R.H. (Production 

5·7 I Lit./hr.) 

157 

Correction 

6·16 ± 0·10 Litres 

29% R.H. (Production 

6·31 Lit. /br.) 3I ·95°C, 

25·30°C and 55% R.H. 
(Production 5·71 Lit./hr.) 
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Incidence of mid-cycle oestrus in cattle 
and buffaloes has been reported by Kavani 

and Kodapli (1984) and Danell (1987). 
Since, it may be misleading in proper dete
ction of oestrus in successfully carrying out 
A.I. programme, the present study was 

undertaken to record the incidence of 

mid-cycle oestrus in cattle and buff aloes. 

The study was conducted at outdoor 
clinics of Gynaecology Department where 
A.I. is carried out routinely since past many 
years. In all 12,449 cattle and buff aioe., were 

included in the study. Of these, 1,760 were 

indigenous heifers; 3,021 indigenous cows; 
2,516 crossbred heifers and 4,017 cro

ssbred cows. Buff aloes comprised 319 hei
fers and 816 co~. It w"isevident from the -records and history that these animals had 

exhibited symptoms of oestrus about 9 to 11 
days back. They were evincing symptoms of 

oestrus at regular interval and were appare
ntly free from infections. Animals were exa

mined for symptoms and signs of oestrus 
which included swelling of vulva, mucus 

discharge, vaginal hyperaemia and opening 

of portio . Main emphasis was given on the 

palpable findings of the ovaries for the prese
nce of CL. and ovarian follicle. Contraction, 

tonicity of the utezus and grading of the 
cervical mucus crystallisation pattern as per 
Danell ( 1984) were also recorded Animals 
having large follicle and regrcased C.L on 
the ovaries were diagnosed to be in 
standing oestrus, while those having fully 
developed CL. co-existing with palpable 
ovarian follicle (10 mm in diametcd were 
diagnosed to be cases of mid-oestrus. 

It was evident that in all types of animals 
stu4ied, there was incidence of mid-cycle 
oestrus which was 62.02%in crossbred cows, 

40.98% in indigenous cows, 20.03% in cro
ssbred heifers and 10.97% in indigenous 
heifers. The iqcidence of mid-cycle oestrus 

in !>uffaloes was found to be 5.01;._gd 
26.10%in heifers and cows respectively.~ 
results of the stud are in agreement with two 
wave gowth of ovarian follicles (Ra.jakoski, 
1960; Setteigrcn, 1977 and Dan~ 1987). 
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Incidence Of Reproductive Disorders In Cattle Of Kashmir 

SADAT REHMAN', G.M. W ANI2 and ZA. KHAN3 

S.K. University of Agricultural Sciences and Technology, Post Box. 461 , G.P.0 . Srinagar-190001, Kashmir. 

Reproductive failures result in treme
ndous economic loss to livestock producti
vity. According to White and Nicholas 
(1965), the animals culled in USA on the 
basis of infertility and sterility were as high 
as 12-19"/4. No such information is available 
from Jammu and Kashmir State. As such the 
present study was conducted to find out the 
incidence and various forms of reproductive 
losses in cattle of Kashmir Valley. 

A team of experts visited various animal 
husbandry units in district Anantnag, Pulwa
ma and Baramullab in the year 1987-88. 
Infertility camps were organized in collabo
ration with Animal Husbandry Department. 

Animals were brought to the camp from 
different villages on pre-information by the 
Animal Husbandry Department personnel. 
The animals were examined by reproduction 
specialists and the data on various aspects 
of reproduction were recorded. The data was 
analysed as per Snedecor and Cochran 
(1967). 

A total of four camps were held. The total 
number of infertile animals examined were 
200. 

The overall incidence of infertility was 
24.3% (Table 1). The overall incidence of 
anoestrus (36%) is higher than that reported 
by White and Nicholas ( 1965). 

Table 1 : Incidence of reporductive failures in Cattle. 

S.No. Condition Incidence 

Under developed genitalia 3~ 
2 Cervicitis 1~ 
3 Metritis 16¾ 
4 Anoestrua 36¾ 

i) Anocstrus due to malnutrition 31¾ 
ii) Non-specific anoestrus l¾ 
iii) Lactational anoestrus 4¾ 

5 Silent heat J¾ 
6 Persistant corpora lutea 7¾ 
7 Over-all incidence 24.3¾ 
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Note On Dicephalic Monster In Surti Buffalo 

K.M. PANOIAL', D.M. BHAYANI2, SWETA PANDYA3
, A.S. BAGI4, M.T. PANCHAI-5 and HJ. DERASARI6 

College IX Veterinary Science and Animal lbbmdry, Gujarat Agricultural University, 

Anand Campus, Anand-388 001 (Gujarat) 

Monstrocity denotes the abnormal ana
tomy oftbef etuscaused by the chromosomal 
aberration or due to unfriendly environme

ntal conditions in womb of the mother and 

consequent trauma to the developing 

embryo, resulting in an abnormal 
appearance. 

The case reported is a female monster 

of Surti buffalo. The dead calf was removed 

by a forceful traction at full term pregnancy. 
The buffalo was bred by A.I. at the 

Veterinary Clinics of the college. 

Externally the calf was having two heads, 

two necks, common back, two loins and two 

crop regions with a pair of pectoral limbs and 

two pairs of pelvic limbs. A rudimentary fore 

limb of about 5 cm in length with a hoof and 
a subcutaneous rudimentary bone was found 

to be attached on dorso-lateral aspect of the 

right partner of the fetus (Fig. I). On 
detailed dissection from the ventral aspect 
of thorax and abdomen, viscera were present 
in the common thoracic and two separate 
abdominal cavities which were divided by a 
common partition of diaphragm. 

l, 2, Sand 6. Aaaistant Professor 
3. Vety. Officer, 
4. Associate Professor. 
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Fig. 1 : Groaa photograph IX Dicephalic monster 

Digestive system : AD the organs of this 
system were double in number right from 

mouth to anus. The liver was on cranio-ve
ntral aspect of the abdomen, as an irregular 
shaped single organ with many lobes and 

larger in size. The gall bladder was single and 
located on visceral aspect of the ventral lobe 

(Fig.2). It was leading to a single bile duct 
opening into duodenum oflef t sidef etus. The 

pancreas was single in loop of duodenum of 
either side, with a pancreatic duct opening 
into it. The spleen of the left fetus was 



elliptical in shape and it was found normal 
in development, while that of the right fetus 
was rudimentary, oval shaped and nearly half 
in length than that of left fetus. 

Ftg. 2 : Liver 'or Dicephalic monster showing irregular 
shape with prominent Umbilical vein (U.) and the posi
tipn of gall bladder (Gi,). 

The deciduous inciors were yet not 
erupted, while all the premolars were erupted 
in both f oeti. The salivary glands were normal 
in 3 pairs for each head. 

Respiratory system : Organs including 
thymus and thyroid glands were also paired. 

Circulatory system : The heart was a paired 
organ covered by a common pericardial sac, 
of which the left heart was completely deve
loped with all' four chambers. Between two 
atria of the left heart, a large foramen ovale 
was persistent. The interior of all chambers 
in left heart was normal in development. The 
apex of the heart as a whole covered by a 
common pericardium, was formed by a left 
ventricle of the left heart. While, the right 
heart was rudimentary without discernible 
atria and ventricles, with a blunt apex. The 
inter-ventricular septum was absent in the 
right heart, forming a common narrow space 
and the wall of the same was very much thick 
(Fig. 3). 
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Fig. 3 : Conjoined heart of Dicephalic monster showing 
normal left heart (L,) and rudimentary right heart (R,) 

with a common narrow ventricular space (V). 

The aorta of the left heart originated from 
the left ventricle. After giving a thick 
common brachio-cephalic trunk, it passed 
backward and upward in a common thoracic 
cavity, pierced through the left side of dia
phragm into the abdomen. The abdominal 

aorta of the left fetus gave an equal sized 
unusual branch which curved transversely to 
tl\e right sided fetus and united with its small 
abdominal aorta. The vasculature from the 
right heart was poorly developed, with ha
phazard branches. 

There was a ligamentous connection be
tween the two hearts, which was made up 
of descending branche.'> of coronary vessels 
covered by connective tissue when it was 
incised. It showed that the vascular supply 
to the right heart may be from the coronary 
artery of the left heart as the right heart was 
rudimentary. 

Urinary system : It also comprised of double 
set of organs with normal development. The 
kidneys, ureters, urinary bladder and urethra 
were paired. Urachus coming from either 



side of a bladder was entering into a common 
umbilical cord which was continuous into a 
common placenta. 

Genital system: The feti were off emale sex 
and both of them were having a separate 
pelvic cavity. The ovaries were rudimentary, 

UAR: 11 :2 : 162: 1990 

while the tubular organs were no.rmal in 

development with broad ligament and meso
varium. The external genitalia in both the 

foeti were also normal. The accessory fema

le sex glands were normal on either side. 

A Note On Congenital Face Malf onnation In A Sheep Foetus 

A. MARU, C.P. SRIVASTAVA, AX. MATHUR' and S.C. DUBEY 

Division of Animal Health, Central Sheep and Wool Research Institute, Avikangar-304501 Rajasthan 

On 20th April, 1989 a case of dystokia 
was reported in a (mutton type) sheep . The 
head of the foetus was hanging out,;ide the 
vulva. Dystokia was relieved after correction 
and manual traction of the dead foetus. On 

examination the full term foetus appeared 

to have a bull dog like face without eyes. Only 
a depression was seen at the site of the right 
eye. The jaw was with poor development of 
oral muscles prohibiting normal opening of 

the mouth cavity. There was absence of nasal 
orifices and the forehead was bulging. Foetal 
development beyond neck appeared normal. 

Teratogenic role of blue tongue virus, a 
disease endemic in the Institute' s flocks may 
be a probable reason for the deformity. The 

dam was found to be a sero reactor though 
it had no history of clinical blue tongue 

di-.ease during the gestation period. 

I . Senior Scientist, Division of Animal Reproduction. 
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Fig. I : A sheep foetus with bull dog like face malfonna• 
tion. 
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Use Of Dexamethasone In The Expulsion Of Mummified 

Foetuses In Swine 

T. 00001, K.C. DEKA1
, D. KALITA and K.C. NA1111 

All India Co-ordinated Research Project on Pigs, Assam Agricultural University, Khanapara, Guwahati-781022. 

Foetal mummification is a common pro
blem in pigs and one or more foetuses may 
be found mummified at the time of farro 
wing. Four gilts maintained at the AICRP on 
Pigs, AAU, K.hanapara, Guwahati failed to 
farrow on the expected date of farrowing. 
It was observed that the udder and vulva of 
~ four gilts regressed to normal non-gravid 

size within one month after the expected date 
of farrowing. 

Each of the four gilts was injected with 
12 mg. of dexametbasone (Doxona Vet Ca
dila, Ahmedabad-380008) intramuscularly 
on two alternate days. The animals were then 
observed for signs of farrowing and with the 
help of a vaginal speculum, the cervix was 

examined. On the sixth day of treatment, the 
cervix was found open with some dirty 
discharge in three gilts. These three gilts 
expelled mummified foetuses and the foetal 
membranes on eighth day of the treatment. 
The gilt which failed to farrow after trea
tment was found to be nor.-pregnant at slau
ghter. It appeared that, dexamethasone, co
mmonly used in large farm animals for indu
ction of parturition (Adams, 1969; Laude

rdale, 1972; Wagner et.al. 1974; Sloss and 
Dufty, 1980), expulsion of mummified foe
tuses and in hydramnios (Sloss and Dufty, 
1980) could be effectively used in pigs for 

expulsion of mummified foetuses. Tamuli 
et.al. (1988) also reported similar effects of 
dexametbasone in the bitch. 
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Comparative Efficacy Of Prostaglandin F 1 Alpha With Two Dose 

Rates And Routes Of Administration In Subestrus Buff aloes· 

AP. GAUT AM, K.G. KHARCHB1 and M.S. nIAKUR1 

Department of Obstetrics and Gynaecology, Veterinary College, Jabalpur-48200 I (MP.) 

ABSI'RACT 

Twenty eight subestrus buff aloes rando
mly divided equally in four subgroups were 
treated with Dinof ertj.n (PGF2 alpha) at two 
dose rates (5 and IO mg) by intra-uterine and 
intra-vulvo-submucosal routes of admini
stration. In 5 mg PGF2 alpha treatment 
groups, 92.86% buffaloes exhibited estrus at 
95 to 2 I 8 hours of treatment, majority of 
them in weak estrus and the C.R. was 40%, 
whereas in 10 mg PGF2 alpha treatment 
group, 100% buffaloes exhibited estrus at 75 
to 162 hours of treatment with 42.86% C.R. 
and majority of them were in intermediate 
and intense estrus indicating that estrus inte
nsity increased with higher dose level. Howe
ver, both the routes of admini'>tration (I.U. 
and IVSM) gave more or less, similar respo
nse without any significant difference. . . . 

Optimal reproduction is the yardstick of 
successful Livestock Husbandry. Subestrus 
or silent estrus constitutes the single largest 
factor responsible for poor reproduction in 
buffaloes. One of the effective methods of 
overcoming the problems associated with 
inherent difficulties of heat detection in 
buffaloes is by carrying out 

experimental studies with hormonal agents 
such as PGF2 alpha which will notolily induce 
heat but also bring about successful ovula
tion. Although PGF2 alpha has been used to 
control estrous cycle in buffaloes, the su
ccess and costs involved have been far from 
reassuring due to high dose (25 mg IM) 
recommended for proper luteolytic respo
nse. However, intrauterine administration 
reduces the dose to 5-10 mg, though it 
presents difficulty in passing of pipettes. 
Evaluation of alternative route of administra
tion such as intra-vulvo-submucosal may 
combine economy, convenience and! effi
ciency. Hence, the present investigation was 
designed to evaluate the comparative effica~ 
cy of PGF2 alpha with two dose rates (5 and 
10 mg) by I.U. and IVSM routes of admini
stration. 

Materials And Methods 

The present investigation was done on 35 
buff aloes maintained at composite Livestock 
Farm, Adbartal. Buffaloes (5 to IO years of 
age) with history of pre and post service 
anestrus and having palpable C.L. without 
apparent infection of genital tract were 
selected for the study. Such 35 selected 

• Part of M. V .SC. and A.H. (Obst. and Gynae.). Thesis submitted by the Senior author to Jawaharlal Nehru Krishi 
Vtshwa Vtdyalaya, Jabalpur (M.P.) 
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(7 normal cycling and 28 subestrus) buffa
loes were divided randomly in three groups 
(one control and two treatments). The buffa
loes of subgroups Ila and Ilb were treated 
with 5 and IO mg of PGF2 alpha respectively, 
by intrauterine inf usibn and of subgroups ID 
a and m b were treated with the same dose 
rate by intra-vulwsubmucosal route on day 
6 and 16 of estrous cycle after confirming 
the presence of C.L. (Table I). 

Following treatment, all animals were 
closely observed daily morning and evening 

for estrus response. Teaser bull was abo used 
to detect estrus. Buff aloes responding to 
treatment as well as those of the control 
group showing normal heats were given 
natural services. They were examined per 
rectum on day IO post estrus to detect C.L. 

indicative of ovulation at induced heat. Pre
gnancy was confirmed 60 days after service 
by gynaeco-clinical examination. The respo
nse of PGF2 alpha (Dinofertin) was noted 
between two dose rates (5 and IO mg) and 
routes (I.U. and IVSM) on estru.~ response, 
estrus induction time, type of estrus and 
number of animals conceived in induced 
estru.~ (Table I). 

Results And Discussion 

In 5 mgPGF2 alpha treatment groups (Ila 
andilla), out of 14buffaloes, 92.86%exhibi

ted estrus between 9 5 to 218 hours with 
estrus intensity as 0% intense, 46.15% 

intermediate and 53.85% weak. E.~trus re
sponse was detected by external visual 
symptoms in 38.46% and by teaser bull in 
61.54% buffaloes with C.R. of 40%. These 
observations are in close agreement with 
those of Chauhan et.al. (1982) who recorded 

74% estrus. response and 44% fertility rate 
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with 5 mg PGF2 alpha administration 1.U. in 

buff aloes and also with the reports of Rao 
and Rao (1979) who found 94.4% estrus 
response and 44.4% fertility with 500 mg 
cloprostenal (synthetic analogue of PGF2 

alpha) by IVSM route in 36 subestrus buff a 

loes. Singh et.al. ( 1987) treated 16 subestrus 
buffaloes with 6 mg of PGF2 alpha by IVSM 
route and found 81.25% estrus response 
within 7 days of treatment with C.R. of 
53.84%. Present investigation indicates that 
the buffaloes treated with 5 mg PGF2 alpha 
showed weak and intermediate estrus respo
nse only and this dose probably was not 
sufficient to induce intense estrus, with a 
comparatively longer induction time. 

In 10 mg PGF2 alpha treatment groups 
(Ilb and IDb), 100% buffaloes exhibited 

estrus at 75 to 162 hours with 35.71% inte
nse, 42.86% intermediate and 21 .43% weak 
estruses. Oestrus response was detected by 

external visual symptoms in 50% and by 
teaser bull in the other 50% buff aloes. C.R. 
was 42.86%. Prasad et.al. ( 1979a) and Chau
han et.al. ( 1982) observed 72. 72¾ and 71% 

estrus response within 2 to 4 days with 53. 84 
and 44% C.R., respectively, with 30 mg of 

PGF2 alpha given by I.M. route. Likewise 
Singh et.al. (1979), Khurana et.al (1981), 
Khurana and Gupta (1982) and Dhaliwal 
( 19 8 5) observed similar estrus response with 

25 mg of PGF2 alpha by I.M. route. These 
observations approximate with the present 
findings indicating that estrus response with 
10 mgPGF2 alpha byl.U. orIVSMroutewas 
more or less similar to that of 25-30 mg of 

PGF2 alpha by J.M. route or natural estrus 
in normal cycling buffaloes. Thus, 10 mg 
dose may be considered reliable for inducing 
estrus in subestrus buffaloes reducing the 
cost of PGF2 alpha therapy considerably. 



Table l : Comparative efficacy of prostaglandin F .1 alpha with two dose rates and routes or administration in subestrus buffaloes. 

Comparative Group No. ix buff al- Estrus Types of estrus Estrus detec:tibn by Coacepnon 

parameter oes responding induction Intense Inter- Weak External Teaser rate 

to treatment time (hn) mediate visual bull 
out of 14 symptoms 

C.O.trol I Control Control 3(42.86) 2(28.57) 2(28.57) 4(57.14) 3(42.86) 57.14 

Normal 

cycling 

Doee - Smg Ila and Illa 13(92.86) 95-218 0(0.00) 6(46.151 7(53.85) 5(38.46) 8(61.S4) 4(40.00) 

°' °' (Subestrus) 

10mg IIbandlDb 14(100.00) 75- 162 5(35.71) 6(42.86) 3(21.43) 7(50.00) 7(50.00) 6(42.86) 

(Subestrus) 

Route 
Intrauterine Ila andIIb 14(100.00) 87-216 2(14.28) 6(42 .86) 6(42.86) 5(35.711 9(64.28) 5(41.86) 

(Subestrus) 

Intravulvo- IVa and lDb 13(92.86) 75-218 3(23.07) 6(46. 15) 4(30.77) 7(53.84) 6(46.15) 5(41.66) 

submucosal (Subestrus) 

P'agures in parentheses indicate per cent observations. 

,, 
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Inl.U. treatment group (Ilaandllb), there 
was 100% estrus response, 87 to 216 hrs. 
es~ induction time, estrus intensity : 
14.28% intense, 42.86% intermediate and 
42 .86% weak, 35.71% estrus detected by 
external visual symptoms and · 64.28% by 
teaser bull with C.R. 42.66%. The correspo
nding values for IVSM treatment groups (Illa 

and ffib) were 92.86%, 75 to 218 hours, 
23.07% intense, 46.15% intermediate, 
30.77% weak, 53.84%, 46.15% and C.R. 
41.66% respectively. These observations 
showed non-significant differences in estrus 
response by both the routes. But I.U. therapy 

can be handled only by experienced person 
to avoid genital injury. Therefore, the IVSM 
route is preferable because of easy admini
stration with almost similar response. 

In the present investigation, conception 
rates with 5 mg and 10 mg dose rates were 
almost similar. Woollen (1984) also repo
rted that the CRs for treated and control cows 

were equal indicating that PGF2 alpha trea
tment did not enhance or decrease fertility. 
As indicated earlier, 10 mg PGF2 alpha by 
1/VSM route is better for induction of estrus 

in sub-estrus buff aloes. 

REFF.1lENCES 

Ouhan, F.S., Sharma, R.D. and Singh, G.B. (1982). RespoDBCsof different doses of prostaglandinF2 alpha on.estrus 
induction fertility and progesterone levels in subestrus buffaloes. Theriogenology, 17:247-253. 

Dhaliwal, G.S. (1985). Clinico-biochemical studies on prostaglandin induced estrus in buffaloes using two routes 
of administration. M.V .Sc. Thesis. Punjab Agricultural University, Ludhiana (Punjab). 

Khurana, H.K. and Gupta, R.C. ( 1982). Note on the use in prostaglandin F2 alpha for induction of estrus in buffalo 
) heifers. lndian'J. Anim. Sci. 52(9):806-808. 

Khurana, N.K.; Tyagl, R.P.S.; Gup..a, R.C. and Venna, SJC. (1981). Use of PGF2 alpha for induction of estrus in 
subestrus buffaloes (Babalus buballs) Indian J. Expt. Biol. 19(17):653-655 (Cited by Dhaliwal, 1985). 

Prasad, A; Bachlaus, N.K.; Arora, R.C. and Pandey, R.s. (1979). Synchronization of estrus in buffalo heifers with 
prostaglandin F2 alpha (Tham salt) and fertility on A.L with Frozen Semen. Indian J. Exp. Biol. 17:416-417. 

Rao, A.V .N. and Rao, S.V. (1979). Treatment of subestrus buffaloes with cl.oprostenol. Vet. Rec. 105:168-169. 

Singh, G.B.; Dugwekar, Y.G.; Shanna, RD.; Chauhan, F .S. and Singh, M. ( 1979). Treatment of subestrus buffaloes 
with prostaglandin F2 alpha Vet. Rec. 104:412-413. 

Singh, G.; Singh, G.B. and Sharma, R.D. ( 1987). Ovulation and fertility after an inter-vulvo-submucos injection of 
prostaglandinF2 alpha in subestrus buffaloes Indian J. Dairy Sci. 11(2):324-325 (Anim. Breed. Abstr. 56(6):3562). 

Woollen, T .S. (1984 ). Cloprostenal may be the needed ingredient to reduce calving intervals. Vet. Med. Small. Anim. 
ClL 79(1):1312-1316 (Cited by Dhaliwal, 1985). 

167 



UAR: l l :2:168-169:1990 

Use Of Lutalyse · For Bovine Foetal Mummification 
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Department of Obstetrica and Gynaecology, Madras Veterinary College, Tamil Nadu Veterinary and 

Animal Sciences University, Madras - 600 007. 

ABSI'RACT 
A case of mummification of foetus in a 

crossbred Jersey heifer and its successful 
treatment with lutalyse injection is reported. . . . 

Bovine foetal mummification occurs in 
the third to eighth month of gestation, but 
most commonly during middle trimester of 
pregnancy. The etiology of foetal mummifi
cation is impossible to determine because the 
time of foetal death i,; not known and it is 
difficult to determine the ca~ative agent for 
the autolysis and mummification of foetus 
and its membranes (Roberts, 1971). 

Case History 

A two years old cross bred Jersey heifer 
reported to be six month pregnant was admi
tted in the Madras Veterinary College Clinic 
with the history of passing dark brownish red 
discharge from the vagina for the last 2 days 
and was off-feed. 

Oinical Examination : Rectal examination 
revealed fairly thick uterine wall and absence 
of cotyledons, but the conceptus alone wi
thout foetal fluids and fremitus could be 
palpated. The case was diagnosed as foetal 
mummification and treated. 

Treatment : Lutalyse 25 mg. was administe
red as a single intramuscular injection on 
6.2.90 at 9.25 AM. The animal was kept 
under observation for 24 hrs. after 

• Lutalyse (Dinoprost Tromethamine) Up John Co. 
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the injection. Mummified foetus was expe
Iled at 8.00 PM. on the same day. The 
probable stage of gestation of the expelled 
foetuswasassessedbymeasuringthecrown
rump (CR) length of the foetus. Terramycin 
liquid 20 ml. with 30 ml. of distilled water 
was inf used intrauterine to prevent infection. 
The animal made an uneventful recovery. 

Discussion 

Foetal mummification has been treated 
less reliably with oestrogen preparations 
earlier (Roberts, 1971) and the use of large 
doses of glucocorticoids to cause expulsion 
has not been reported (Adams, 1969). With · • 
the advent of prostaglandins, the abQve 
approaches have lost importance mainly due 
to their less precision and reliability. Sirice 
mummification is usually characterised by a 
persistent Corpus Luteum it can be treated 
with PGF2 alpha preparations. 

Talbot and Hafs ( 197 4) and Jackson and 
Cooper ( 1977) reported that the expulsion 
of mummified foetus is brought about in 
96-120 hrs .. after the injection, which is due 
to luteolytic effect of prostaglandin. In the 
present study, the foetus was expelled within 
24 hrs. after Lutalyse injection. 
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Uterine Abscess In A Repeat Breeder Cow 
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ABSI'RACT 

A rare case of uterine abscess in a repeat 
breeder cow, its surgical removal, post-ope
rative recovery resulting in pregnancy is re
ported. 

• • • 

Case History 

A six year old cow was brought to the 
A.I. centre, with the history of repeat bree
ding for the last 20 months. Earlier she had 
delivered one calf. The cow was served six 
times naturally and eight times with A.I. 
During the period the cow was treated seve
rally for repeat breeding condition without 

any success. 

Examination and Diagnosis : The body 

condition of the cow was good. Gynaeco
clinical examination was carried out. The 
ovaries were found to be normal and free 
from ovaro-brusal adhesions. There was a 
C.L. in left ovary. The uterus on palpation 
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revealed a bard, tense and firm mass 3" in 
diameter inside the lower third of the left 
horn. The case was diagnosed as having 
either a tumor or along standing abscess with 
thick walls. Finally it was decided to underta
ke laparotomy to remove the contents. 

Laparotomywas performed in 11tandingposi
tion under local anesthesia. Abdominal cavi
ty was approached through vertical incision 
in the paralumber f ossa. Uterus was then 
pulled gently and a hard swelling at the lower 
third of the left horn was located. Explorato
ry puncture of the hard swelling revealed the 
presence of thick pus (Fig 1 ). It was then 
incised and the pus drained out. After eva
cuation, the abscess cavity was thoroughly 
cleaned with oxytetracycline. It was then 
sutured with continuous lamberts sutures 
using chromic catgut No. 2. The abdominal 
wound was sutured in layers in routine 
manner. Local and parenteral antibiotic 
coverage was given. 



P'ig. 1 : Uterine abscess with thick pus. 

Bacteriological. examination of the abscess 
contents: The uterine abscess contents were 

collected in a sterilized tube. Bacteriological 
examination of the pus revealed the p~nce 
of corynebacterium pyogenes. As per the 
recent literature it is listed under group G 
streptococcus. 

Results And Discussion 

Sutures were removed after seven days 
and the healing was uneventful. After28 days 

of the operation the cow exhibited estrus with 
normal and clear discharge. Sexual rest was 
given for one cycle. During thenext heat, 
which was normal cyclic, she was .insemina
ted. Pregnancy was confirmed after 2 
months. 

The repeat breeding condition in this cow 

may be due to infection. The source of 
infection may be either from the buD semen 

at the time of natural service or A.I. Failure 
of earlier intrauterine treatments may either 

be due to low dose or non-specificity of drugs 
as a result of which organisms mmt have 
developed resistance and set up low grade 
infection of the endometrium. lt is likely that 

the uterine wall might have been injured 
either at the time of A.I. or intrauterine 
infusions and the infection localised in the 

uterine wall resulting in abscess. The abscess 
appears to be of long duration as revealed 

by hard thick fibrosed walls of the abscess. 
This abscess resulted in partial occlusion of 

the uterine cavity. The cow was repeating 
possibly because of early embryonic deaths. 
This condition is allied- to Roberts ( 197 1) 

who reported that uterine abscess may be a 

sequel to a .severe metritis or injury to the 
uterus due to improper or rough use of an ,~ 

inseminating pipette especially in infected 
uterus, and the cow may fail to conceive. 

Sharma et.al. (1978) stressed the importance 

of drug sensitivity test of the uterine 
infectious agents for repeat breeding cases 
before adopting any intrauterine treatment. 

~ 

Roberts, SJ. ( 1971 ). Veterinary obstetrics and genital diseases. Pub. Scientific book agency, Calcutta. 
hrma, N.C., Kulshrestha, S.B., Kaushick, S.N. and Katpatal, B.G. (1978). Study of repeat breeder oowa and their 

treatment with special reference to drug sensitivity of infectious agents. Indian J. Aniin. Sci. 41:153. 
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Unique Case Of Utero-rectal Fistula In Buffalo 

P.X.. SHRIVASTAVA1, R.L. SHIRAI..f and DD. HERANJAl..3 

Animal Disease Research Laboratory, National Dairy Development Board, Anand-388 001. 

Utero-rectal fistula is not reported in any 
species. A very rare case of utero-rectal 
fo1tula caused by rupture of dorsal wall of 
uterus and ventral wall of rectum due to 
excessive movements and pressure of 
pointed bones of macerated foetus in a 
buffalo is reported here. 

• • • 

Case Report 

A Surti buffalo aged 8 years in second 
lactation was presented with a history of 
faeces passing through the vagina. On rectal 
palpation, a macerated foetus was felt which 
was removed. The animal did not respond 
to the routine medical treatment and was 
emaciating constantly. Hence it was euthani
sed and postmortem was carried out suspe
cting recto-vaginal fistula . On opening the 
carcass, extensive adhesions of uterine wall 
with peritonium, large intenstine and ome
ntum were seen. The right horn of uterus 
revealed a thick walled fibrous fistula conne
cted with the rectum, which contained 11 
pieces of long, sharp pointed and several 
small bones of macerated foetus embedded 
in loose faecal material along with a 2.5" 
long piece of hay (Fig. 1 ). The uterus, cervix 

, and vaginal walls were found soiled with 
• ~ faeces, evidently leaking from the rectum 

through the fistula. The right ovary revealed 
persistent corpus luteum. 
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Discussion 

Hunshamar et.al. (1981) reported the 
incorrect insemination procedure as a cause 
of uterine rupture. In this case, it appeared 
that the rupture of the dorsal wall of right 
horn of the uterus and ventral wall of the 
rectum was caused by the pressure of cathe
ter and protruding.pointed bones of macera
ted foetus. The foetal bones were pressed 
into rectum probably during repeated recu
mbancy causing pressure on the uterus. The 
protruding bones caused continuous irrita
tion which resulted in fibrosis of the fistular 
wall and the chronic peritonitis was perhaps 
the reason for the extensive adhe.~ions in the 
peritoneum, large inte.c.tine and omentum. 



Tamponing with Lugol' s iodine and seve
ral gynaceo-clinical examinations would 
have further aggravated the situation. Robert 

( 1986) observed some faeces and a mucopu
rulent discharge from vulva in chronic cases 

of rupture of dorsal wall of vagina and ventral 

wall of rectum. Our observation of the fecal 
discharge from vulva is in agreement with 
Robert ( 1986), though muco-purulent di◄ 

scharge was not noticed. 

REFERENCES 

Hunsi:lamar, R., Haaland, M., Kvammen, A., Mjolsnes, 0 . and-Oma, P. (1981 ). Norsk Veterinaerlidss.kriff 92:519-23 
(Vet. Bull 51:3522). 

Roberts, SJ. (1986). VeterinaryObstetricsandGenitalDiseases. pp 357-359. 3rdEdn. Wood stock, Vermont 05091. 
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Uterine Torsion In A Goat 
C. OIANDRASHASAN, A. SUBRAMANIAN and K. KULASEKAR 

Veterinary College and Research Institute, Namallal-637002, Tamil Nadu. 

Torsion of the uterus is not uncommon 

in dairy cattle, but occasionally observed in 

goats. Roberts ( 197 1) reported that the inci

dence of uterine torsion in dairy Cattle was 

7 .3% S.ane et.al. ( 1982) reported a high inci

dence of uterine torsion in buffaloes ranging 

from 22.53% to 60.30% and in cattle ranges 

from 5% to 3 3% of total cases of dystocia 

recorded. Vyas (1987) reported a case of 

uterine torsion in a goat. 

A case of uterine torsion in a goat was 

treated at the Veterinary College Clinic, Na

malckal. The torsion was of 180° towards the 

right side. Caesarean Section was performed 

as the attempt to detort the uterus by 
Schaffer's method was futile. The recovery 
was uneventful. 

REFERENCES 

Roberts, SJ. (1971). Veterinary Obstetrics and genital diseases (Theriogenology) ll Edulon, CB.S Publishers and 

distributors, India .. 
Sane, C.R., Lu.ktu.ke, S.N., K.ailini, A.S., Hu.keri, V .B., Deshpande, B.R., Vel.han.kar, D.P., and Kodagali, S.B .• - ( 1982): 

Reproduction in farm Animals (Theriogenology) Varghese Publishing House, Bombay-400 014. 

Vyas, U.V. (1987). Uterine Torsion in a goat. Indian I . of Anim. Reprod. 8:62. 
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When you think of VETERINARY think of CIRUGIA. 

CIRUGIA- The popular name vitally linked over the past h.alf a 

cen~ury, with manufacture, supply and distribution of superior 

Quality, Veterinary, Surgical, Gynaecological, Artificial Insemination 

and Animal Control Equipments, widely used by Veterinarians for Livestock 

Breeding and Animal Health such as-

• AESCULAP Castration Forceps with chord stop, 45 cm & 22·5 cm. 

• Animal Awakener, T .T. Caliper, CALF pullers, Electrical Aaimal Clipper 

and allied Esseatial Equipments by AESCULAP W&ltKEAG TUTTLINGEN 

World Renowned Manufacturer. 

• CHIRON METECTOR and Hea'fy Daty Veterinary Injector by JULIUS 

SCHMID. 

• T. B. Automatic syringes with spare glass barrels by SOCOREX ISBA 
Lansaue. 

• VETAFIL BENGEN SUTURE by WIRTSCHAF Germ.uy. 

All Equipments are very useful for Veterinary Polyclinics, 

Research, Development Institutions and already used 

with confidence by Veterinarians. 

Kindly address your valued enquiries to : 

Messrs. CIBUGIA DE LUX (Bombag) 

Phone : 2864502 

Bombay Mutual Annexe, 4th Floor, 

17, Rmtom Sidhwa Marg, 
Fort, BOMBAY-400 001 

Cable : SURGIQUIP Telex : 11-6336-0TAFIN 



ISSARNews 

Dr. Asim Bala, M. V.Sc., Ph.D. Member of Parliament 

1 
Dr. Alla Bala, M.P. 

Dr. Asim Bala is elected as a Member of Parliament in 

the 9th Lok.Sabha election held on 24th October, 1989 from 
Nabadwip Constituency of Nadia District, West Bengal on 
the Communist Party of India (Marxist) tick.et winning by a 

margin of over 52,000 votes. 

He had a distinguished careerwork.ingin various capacities 
as Assistant Animal Husbandary Commi~sioner, Govt. of 
India and later as Academician in Vidyasagar University, 
Midnapore and subsequently in Bidhan Chandlra Krishi 
Vishwavidyalaya, Mohanpur (Nadia), West Bengal. He was 
Vice-President of the West Bengal Veterinary Association and 

is presently working for Indian Veterinary Association. 

It is indeed a matter of great pride for we Indian Veterinarians that Dr. Asim Bala is the 
champion of Veterinary Profession in Lok. Sabha. He readily responded to our request and 

his message to UAR is published elsewhere in this issue. 

We congratulate Dr. Asim Bala and wish him all success in his noble task. of serving our 

country. 
• • • 

Dr. S.I_( . Verma, Professor of Veterinary Gynaecology, HAU, Hissar, visited Egypt under 
lndo-ARE Work. Plan from 10-4 -90 to 3-5-90. During his visit, Dr. Verma delivered lectures 

and rendered Expert advise. 

We coongratulate him on his assignment and wish him many more laurels in future. 

• • 

Dr. B.K. Bhavsar Joint Director of Animal Husbandary, Gujarat State, Ahmedabad is the 
new President, IBSAR Gujarat Chapter. Dr. B.M. Bhat and Dr. B.A. Odedara are Co-Presidents. 
Dr. J.H. Prabhakar of NDDB is Hon. Secretary; Dr. S.H. Parekh is Joint Hon. Secretary and 
Dr. HJ. Derashri is Treasurer of Gujarat Chapter. There are 16 Executive Committee Members 

and Dr. S.B. Kodagali is the Patron of this Chapter. 

We wish this dynamic team a grand success . 

• • • 

A one day seminar on 'Hormonal Control of Reproduction in Bovines' was organised by 
ISSAR Gujarat Chapter on 8th September 1990 at Himatnagar. It was sponsored by the 

Sabarkantha District Co-operative Milk Producers Union Ltd. 

Shri Kemabhai H. Patel, Chairman, Sabark.antha Milk Union inaugurated this Seminar. 
Dr. C.H. Joshi, Direct~r of Animal Husbandry Gujarat State was the Chief Guest. Technical 
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lectures were delivered by eminent scientists Dr. Y.G. Dugwekar, Dr. V.M. Mehta and Dr. 
H.J. Derashri. Slide show on Reproductive Pathology was presented by Dr. J.H. Prabhakar, 
Senior Executive (RC), NDDB, Anand. 

Over 120 Veterinary Officers participated in the Seminar which was a grand success . 
• • • 

National Symposium on •Recent Biotechnical Advances in Animal Reproduction' and the 
9th Annual Convention of ISSAR, organised by ISSAR; HAU Hissar and ICAR New Delhi 
will be held at HAU, Hissar from 611, to 8th February 1991. 

Scientists participating in the Symposium are requested to ensure that their Registration 
Forms/ Delegation Fees reach Dr. S.K. Khar, Organising Secretary, Prof. and Head, Deptt. 
of Gyn9ecology and Obstetrics, College of Veterinary Sciences, Haryana Agricultural Unive
rsity, Hissar, by Monday JistDecember 1990, positively. 

FROM SECRETARY'S DESK 

Dear Member, 

Through my appeal/ circular letters addressed to different State Chapter Secretaries in 
the country, I tried to focus your attention towards entries to be forwarded for consideration 
in respect of Professor Lagerlof Memorial Award, Dr. G.B. Singh memorial a~ards, ~AR 
fellowship award and Best Chapter awards (1989). I am happy to communicate you that the 
response received for various awards was very encouraging except that for Best Chapter award. 

Various award committees have been constituted and all the entries received have already 
been forwarded to re.cipective Chairman/ Members of the Committee for critical evaluation. 
I am expecting their evalution reports very soon. The names of winners of various awards 
will be communicated to you all at the inaugural function of our Society's ensuing Symposium 
to be held at H.AU., Hissar, 6th to 8th February, 1991. 

I hope that all the life members of our Society have received the intimation regarding 
holding of our Symposium at HAU, Hissar, 6th to 8th February, 1991. I am once again 
approaching all the Vice-Chancellors of Agricultural Universities, Directors of Department 
of Veterinary and Animal Husbandry, Directors of National Laboratories, Directors of 

Co-operative Milk Societies etc. with a reque.cit to depute maximum numberof Scientists/ Offi
cers for the ensuing National Symposium. 

I am happy to inform you that I have succeeded in procuring financial assistance from 
the Indian Council of Agricultural Research, New Delhi for publication of our Society's Journal 
for last three years. I have approached the Council this year also for providing fmancial 

assistance for publication of Journal and also holding Soceity's National symposium. I hope 
to succeed in getting financial assistance like last three years this time also. 



May I appeal to you all once again to try to enroll maximum number of annual Subscribe
n /Lif e Members/ Institutional or sustained memben from your respective State and also try 
to secure/ book. maxium number of advertisements for our Journal (UAR) as well as for the 

Souvcnier to be brought out at the ensuing Symposium at Hissar. 

Hope to meet many of you in person a t Hissar. 

With Season's ~t greeting.c; and wishing you mo!.t happy and prosperous New Year. 

Parbhani 
30 OCT., 1990. 

Book Review 

Yours sincerely 

D.R. PARGAONKAR 
Secretary, ISSAR 

"Dairy Cattle Production - Selected Readings" l 11 Edn. 1990. Pub. BAIF Development 
Research Foundation, 'Kamadhenu', Senapati Bapat Marg, P une-411 016 (India). Chapters 

21. Pp. 276 Price Rs. 80/- ($18) 

This book is a collection of selected topics of practical importance in Dairy Cattle 
Production. Each of the Chapters is a digest of a particular topic contributed by renowned 
expertise in the related fidd of specialization. 

Each upect of dairy cattle production has been dealt with thoroughly extending from Impact 
of cattle cross-breeding on rural economy; Strategie..c; for genn plasm conservation; Oestrus 

synchronisation as tool for improved fertility ; Repeat breeding in cows etiology and treatment; 
Production of quality frozen semen; Feeding strategies for high yields and optimum reproducti
ve performance; Fodder from tree species; Newer Drugs for dairy cattle diseases; and Health 
problems and treatment to Emerging technologies and newer challenges for veterinary 
profe..c;sion. There is also an intere..c;ting chapter on Application of Homoeopathy in Veterinary 

fieJd. 

A long felt need for compact latest information on Dairy Cattle Production has been met 
with by this nice book. It ic; a " must" for all cattle breeders, technical personnel engaged 
in livestock production and development activities ~ides teachers, researchers and studenm 
of Veterinary and Animal Sciences. It should also adorn the Libraries of Veterinary Colleges, 

Agricultural Universities, Central Research Institute..'>, Frozen Semen and A.I. Stations and 
reJated Livestock production projects scheme..,;. 

Padmashri Dr. Manibhai Desai deserves grateful congratulations for his Dynamic vision 
and foresight in bringing out thic; valuable publication. 

- A.S. KA1KINI 



"Semen Production and Artificial Insemination" By : Dr. M.R. Bhosrekar. 1st Edn. March 
25, 1990. Published by BAIF Development Research Foundation, 'Kamadhenu', Senapati 
Bapat Marg, Pune-4 11 016 (India). Pp. 300 Figs. 28, Annexures 4, Price Rs. 80/-

The author Dr. Bhosrek.ar is a renowned expert authority on Bovine Frozen Semen 
Technology in India. His vast rich experience in this field of specialization is condensed with 
uptodate important references in this Book. Besides the basic infonnation, there are several 
chapters of practical utility, essential for production of quality Frozen Semen. There is also _ 
a Chapter on A.I. and Semen production in Goats. 

The Chapters on Maintenance, Care and Handling of Frozen Semen Equipment serve as 
a Ready Reckoner for all technicians involved in Frozen Semen .Production and its Field 
Application. Chapters on Male Infertility, Measure of Reproductive Efficiency, Oestrus 
Synchronisation and Breeding Management for better fertility are excellent additives to the 
practical utility of this " matter of fact" Book. Care has been taken to include only the essential 
vital matter in crisp language making it an interesting reading. 

This publication serves as a valuable " Hand Book" on A.I. ~d Semen Production, ideal 
for Graduate and Post-Graduate Students of Veterinary Sciences/ Animal Reproduction/ Ani
mal Sciences, Veterinarians and Live Stock Development Officers, alike. We strong]y reco
mmend it for them all, besides Libraries of Agricultural Universities, Colleges of Veterinary 
and Animal Sciences, Central Institutes and the network of crossbreeding Programmes in our 
country and abroad. 

-A.S. KA1KINI ,. 
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C.R. SANE ORATION FUND 
AN APPEAL 

The Indian Society for the Study of Animal Reproduction (ISSAR) has 
instituted the "C.R. SANE ORATION" in honour of Dr. C. R. Sane, Founder 
President of ISSAR , for his yeoman service towards Animal Reproduction. He 
is responsible for guiding ISSAR since its inception in 1972 and has shaped the 
organisation into a valuable institution. 

The first C. R . Sane Oration Lecture was delivered by the renowned Swedish 
Scientist, Dr. I. Settergren in December, 1986. The Second Oration was 
delivered by Prof. B.R. Deshpande in August, 1988at the 7th Annual convention 
of ISSAR held at Trichur. T o sustain this activity on a durable basis, ISSAR 
appeals for your generous contribution towards the "C.R. SANE ORATION 
FUND". 

Your contributjon may kindly be sent to the Treasurer, ISSAR, Dr. S. R. 
Pattabiraman, Professor of Clinics, Madras VeterinaryCoUege, Vepery, Madras 

- 600 007. 
A. RAMAMOHANA RAO 

PRESIDENT - ISSAR 

~ RHONE-POULENC 

INTRODUCES 
Feed Supplement for Livestock 

PROVIMIN* Bolus 
A UNIQUE PERFORMER 

• Contains lactooac111us 
sporogenes. Protein 
Hyarolysate essential 
Vitamins ana Minerals. 

• Dietary supplement 
for better growth ana 
proauct,on. 

• Specially useful in 
non-specific anorexia. 
anaemia. debility 

l"AESIENTATION: 
Blister pack of 4 su9arcoa1-ed 
Bolus 

~ RHO NE-POULENC 

111A Y & ■Mall l'MAMACIUTICALI 
~ '0Ul(NC t rN0tAI 1,.1M1,T(O 
Al-.()N(,fl'0Ul.(...C:IOJSl. ~I 80M9AY40()~ 



FLUKE BOLUS 
& TABLET 

Trusted Distodin is bock! Unlike many other flukicides, 
Distodin gives you oll the benefits you've sought. 
POWERFUL: Distodin kills both moture ond immoture 
liver flukes ond omphistomes. 

Distodin treats both acute os well os chronic 
fosc ioliosis. 
SAFE: Distodin is sofe for weok, young, pregnonl or 
loctoting onimols. 

Distodin moy be given together with treatments for l"lfalt,, 
other conditions, or with voccinotions. 'If IIIJJ' Animal Health 
CONVENIENT: Distodin comes in eosy-to-odminister 
ond eosy-to-meosure dosages. 
Dose: 
Cottle: 1 bolus for 100 kg bodyweight. Calves 1 tablet 
for 20 kg bodyweight. 
Sheep: 1 toblet for 13 kg bodyweight. ln the treotment 
of ocute loscioliosis increose the dose 3 times. 

•r,ademark ol Plizer Inc ., 
U.S A Eupnooc Drugs lid • 
L'eonsed U,er pfiZUll" 

DISTODl N* 
FLU KES CAN ' T W IN 
AG AI N ST DI STO DIN 

Manulactured ill India by Marketed by PFIZER LIMITED 
EuPhOf,c O<vgs ltd Exp,ess Toweis. Narwnan Po,nt, 
E"l>less Towe<s, Natiman Poinl, Bombey 400 021. 
Bombay 400 021. 
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With best compliments from : 

Dealer in Hard and Soft Cotton Waste 

Cotton Market, Mokshadham Marg, 
NAGPUR 

TELEPHONE No. : 44742 



MANAGE POST-CALVING EVENTS AND 
IMPROVE BREEDING EFFICIENCY 

HICJPH'fl.ACTIC 
W HEN GIVEN 
- EDIATEL'f 
IJTER CALVING 

REPLANTA 
The· Classic Herbal Uterine Tonic & Ecbolic 

DOSAGE: 

Cows & Buffaloes 
Mares 
Ewes & Does 

: 50-60 gms 
: 30-40 gms 
: 8- 12 gms 

hours Continue to adm1n1ste1 REPLANTA 
twice daily for 3-6 days to ensure early 
involution of uterus. toning up of uterine 
muscles and 1mprov1ng breeding efficiency. 

Administer one double close orally m,xed PRESENTATION: 500 gms 
with jaggery or feed soon after calving and 
repeat single dose after every six hours till BEING HERBAL, REPLAHTA DOES NOT 

the placenta IS shed completely within 24 INTERFERE WITH MILK PAOOUCTIOH. 

0~@.:0£~ 
4DHEllBS 

- Nature's way to animal health 
Sharda Nagar 164/3. Vasav, Temple Road 
Saharanpur-247 001 (UP) V.Y Puram, Bangalore-560 00, 
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W e Ar e P ionee r I n 

COMMERCIAL SYNTHESIS OF DICHLOROPHEN 

CESTOPHENE 
(An Anthelmintic Specially for Tape Worm) 

INTRODUCTION OF HEXACHLOROPHENE 

TREMAPHENE 
( An Anthelmintic Flukicide ) 

INTRODUCTION OF COUMAPHOS 

COUMATOL 
( From an Indian Manufacturing House ) 

COMMERCIALLY SYNTHESISED 

COUMAPHOS 
( An insecticide, nematocide, against external Ticks ) 

COMMERCIALLY SYNTHESISED 

TRICHLORFON 
(An insecticide, for flies & roaches control. for Humpsore) 

Mis. Pearl Chemical Industries Pvt. Ltd. 
42 STRAND ROAD, CALCUTT A-700 007 

Dial : 385724 : 385199 



NEW 
BANMINTH 

(molallllcllalt) 

BOLUS. 

PRECISE 
DOSAGE. 
NO 
WASTAGE. 

Precise dosage. It's the reason why we chan
ged the size of the most popular deworming 
bolus. The new Banminth Bolus is just rigru 
for 100 kg of animal bodyweighi. The 
weight of dairy animals varies from 100 kg 
co 500 kg, depending on age, sex and breed. 
The new BanminthBolus allows greater flexi
bility and accuracy of prescribing tbe speci
fic number of boluses according to body
weight. Plus you get all the other benefits of 
Banminth : 

• Banminth destroys all major gastrointes
tinal roundworms - mature and immature 
- in one single dose. 

• Banminth is safe, through all stages of 
pregnancy. 

• With Banminth, milk is safe for human 
consumpuon even immediately after 
deworming. 

• Banminth prevents nutritional deficiencies 
due to roundworms infection, to help 
improve reproductive efficiency. 

Also Banminth Oral Solution is now 
available in 3% concentration in 500 ml 
bottles and 5 litre jars. 
Dose: 4 ml per 20 kg of bodyweight. 

Banminth· 
(morantel citrate) 

Forte Bolus 
KIiis roundworms before 

roundworms kill profits. 

• Tnodcmu\ o, P/iu, Inc., US.A. 

Fo r funh,r information plut< writ< tu pf i ZM:.IA 
Pliu r Ltd., P.O . Bo, No. 11 602, 
Bombay .00 021 • 

LINT AS BM T PS203 
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Farmers proudly tell with Joy 
·creenfield" brings water 

to our fields 
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J ' ~~ -~/ ~i..~_ •~ . . - ~reenfield P.V.C. Pipes Speciality 
· - - - - • Product of latest modern technology 

produced under expert supervision 
• Top q uality production • Guranteed long 

life service • ISi Standard certified 
w Economic and Durable 

Office : "Prabha Niwas" Jail Road, Nagpur-440 022 

Phone : 25737 Nagpur 
Factory: A-37, M.I.D.C. Area, Wardha-442 006 

Phone : 2106 Wardha 

Secret of Flush Crop Production .. . .. ... GREENFIELD 

DESIGN BY VINO0 SAWALKAR NGP-9 · 
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TABLET UTROVET 

First Time In Veterinary Field 

An Oral Preparatien 

FOR 

REPEAT BREEDERS 

AND 

AMY POSTPARTUM 
INFECTION 

ESTRONA FORTE BOLUS 

have an important role in the treatment of 

INFERTILITY 

AMOESTRUS 

SILENT HEAT 

RAKESH Pharmaceuticals 
<:_'-i /158, G.I.D.C. KALOL (N. G.) 382 72.5 
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EASTERN HATCHERY 
HEAD OFFICE : 

197/ 4 KALYAN GA~H. PO. KALYAN GARH, 

24, PARGANAS (NORTH) 

WEST BANGAL PIN-743272 

CITY OFFICE : 

2G, ONRAIT 2 ND LANE, 

CALCUTT A - 700 0 1 4 

(NEAR ENTALLY POST OFFICE) 

DEALERS OF : 

BROILER, COLOUR BROILER & LA YER CHICKS 



METRONIDAZOLE INJ.(VET.) 
The Ideal Anaerobicide 
YOUR FIRST UNE OF ATTACK 
IN ANAEROBIC INFECTIONS 
Cattle/Buffaloes 

Horses 

Small Animals 

Post-partum infections. wound 
infections. 

Hool/Frog infections including 
aoscesses and ··thrush··. wound 
infections. 

Otitis externa. abscesses and wounds. 
Gingivitis. post-operative sepsis. 

Packing Bottle of 100 mt 

~ RHONE-POULENC 
MAY & BAJCUI PH.UIMACEUTICALS 

::i:t~~~ ~~ ~=? 80M8AY ◄00 ffl 

8-,gllote • ~ • C..,,,., • G-• Hydor- • lnclo<e • Jaipur • luck,_ • Madras • New Delhi • Patna 

SEXUAL HEAL TH CONTROL PRODUCTS FROM <KAS,NAVATI 

ADIVET Bolus : Vitamin A (250000 1.U.)& Vitamin O3 (250001.U .) 

EUGOLS 2 
EUGOLS 5 
GRISOL 
ICOC 

KEPIMIN 
TRICIFORTE 

Liquid : t..ugol's Iodine Solution 2% 

liquid : Lugols' Iodine Solution 5% 

Liquid : Iodine Solution 2% plus Polyethelene Glycol 10% 

Bolus : Cobalt Sulphate {100 mg.), Copper Sulphate 
(1 000 m_g.) and Ferrous Sulphate (2500 mg.) 

Powder : Mineral mixture with minerals & trace minerals. 

Powder : Cobalt, Copper, Ferrous, Vitamin A, 
Vitamin 0 3 and Vitamin E. 

OQ 
«A{lNAVATI PHARMACEUTICALS PVT, LTD. Anil Bhavan, Saijpur Tower, AHMEDABAD 382 345. 
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ENTREPRENEURS, INDUSTRIES, LABORATORIES & RESEARCH 
ORGANISATIONS, RURAL MANAGEMENT INSTITUTIONS-

AGENCIES & AGRICULTURISTS 

THE ANSWER TO YOUR STORAGE & TRANSPORTATION 
NEEDS Of LN 2 · 

CRYOCAN 
LIQUID NITROGEN 
STORAGE VESSEL 

PERFECTED FOR ECONOMICAL, EFFICIENT STORAGE 
AND TOTAL RELIABILITY 

IBP CO. LIMITED 
( A Govt. of India Enterprise ) 

Engineering Div is ion 

Sewri (East), Bombay-400 015 
Phone : 41297-1541 ·42 
Telex : 1171188 IBPB IN Grams: INDOTECH 



RAYMOND'S EMBRYO RESEARCH CENTRE 
WORKING WITH TOMORROW'S TECHNOLOGY TODAY 

Raymond's Embryo Research Centre undertakes embryo 
transfer in cows with peerless efficiency and outstanding results 
To recount-

A. Establishment of E T. pregnancies in 90 recipient cows 
in one year which includes-
1. 12 E. T. pregnancies from one donor cow 
2. 11 E. T. pregnancies from another donor cow 
3. 8 E. T. pregnancies from a third donor cow. 

B. Birth of 66 E T. calves which included three sets of twins. 
C. Birth of 6 calves from f cozen embryos. 
D. Successful embryo transfer in village conditions at farmer's 

door . . 

The Embryo Research Centre now offers a Service Package 
to you w.J:lich would. comprise-

1. Collection of embryos from your high yielding donor 
cows snd transferring them in to your recipients. 

2. Freezing of embryos. 
3. Transfer of frozen embryos. 

We also offer frozen embryos from high yielding crossbred 
Holstein Friesian and pure H. F cows at reasonable price from 
our Centre. 

Please write for more details and service charges to-

Tel. No. Bilaspur : 
4470 / 4220 / 4221 / 4223 

Telex No. 0273- 215 RCW TN 
Fax No. 07752-4612 

Dr. S. G. Zawar, 
Manager, 
Raymond's Embryo Research Centre, 
Gopalnagar-495 663, 
Dist : Bilaspur (Madhya Pradesh) 
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LIVESTOCK SPECIALITIES 

f Al¥AJA.11V Injection+ 30 ml Vials 
(Highly effective analgesic. an"tipyretic. antirheumatic agents) 

CHLO RJL~lnjection 1 o ml, 30 ml vials 
(For quick relief from all allergic manifestations) 

EPIDOSIN +injection 5 x s ml ampules 
(For easy expulsion of foetus) 

LJVOBEX~,niection ml 30 mt viats 
(Liver extract with 8=-complex Vitamins) 

V AI.A.IlVATE +injection JD vials 
(Antispasmodic and analgesic Injection) 

Veta-A~lnjection s :a 

(Vitamin A Injection for non-specific infertility) 

Robatran +aoLUS 5 • s 
(Co-trimoxazole Bolus) 

ROBenDOL ~BOLUS 
(Mebendazole 500 mg) 

TTK PHARMA LIMITED 
(Animal Welfare Division) 
8 Old Trunk Road, MADRAS - 600 043,INDIA 

Quest for Better Health 



With Best Compliments f rom : 

ELICO PRIVATE LIMITED 
Manufacturers of: · 

" pH Meters • Flamephotometers 
" Colorimeters • Conductivity Meters 
* Chloridemeters • Pulse Polarographs 
* K. F. Titrators • DC Recording Polarographs 
" Spectrophotometers • Water Quality Analysers 
* UV VIS Spect rophotom!ters " Dissolvtd Oxygen Analys~rs 

AUTO-SCAN UV VIS. SPECTROPHOTOMETERS 

M/s. ELICO PRIVATE LIMITED 
B - 17, SANATHANAGAR. IE HYDERABAD - 5 00 0 18 

PHONE : 22222 1 GRAM S : ' ELIC OPY' 

Branches: 
AHMEDABAD BANGALORE BOMBAY CALCUTTA DELHI MADRAS 

Phones : 350237 361470 4110402 311071 526812 862949 

Dealers in : 

* Scientific Surgi~al Electron ics Instruments & Equipments. 

* Laboratory, Hospital Apparatus & Furnitures. 

* Electrical, Hardware Materials & General Suppliers. 

Suppliers of Quality Equipments to Punjabrao Agricultural 
University, Akola 

J. K. SALES CORPORATION 
Opposite Head Post Office, Post Box No. 56, 
Pandit Jawaharlal Nehru Marg, AKOLA- 444O01 

o Phone : 5784 Phone : 2784 Gram : Scientific 
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INDJAN JOURNAL OF ANIMAL REPRODUCTION 
GUIDE LINES TO AUTHORS 

1. The Journal is published twice a year as a Volume comprising of June and 
December issues. 

2. Paper should be TYPE-WRITTEN and double spaced aU throughout (including 
references and tables) on white, durable bond paper of size 22 cm x 28 cm, 
with a 4 cm margin at the top, bottom and left hand side. Articles including 
illustrations, should be sent in duplicate after a careful check-up of typo
graphical errors. 

3. Articles should not exceed Six typed pages. Short Communications/Research 
notes an~ clinical articles should be limited to two typed pages. 

4. A recent issue of the Journal be consulted for the format of articles and 
methods of citation of references in the text as well as at th'e cod of the 
article. 

5. · The Abstract and Introduction should be brief. Review of Literature should 
be crisp and pertinent to the problem. The main emphasis in the text should 
be on the actual work done by the author(s). Details of Materials and 
Methods including experimen,al design and techniques used should be given. 
Where the methods are well known, the citation of standard work is sufficient. 
References should be reduced to the barest minimum. 

6. Mean results with the relevant standard errors should be presented rather 
than detailed data. The statistical methods used should be clearly stated. 
Tables should be minimum and fit in the normal layout of the page. All 
weights and measures should be in Metric units. 

7. · The Results and Discussion should be combined to avoid repetition. The 
Discussion should relate to the limitations or advantages of the author's 
actual work in comparison with that of others. 

8. All articles are sent to Referees for scrutiny and author(s) should meet criti
cism by suitably revising, the article. Block-making charges of Photographs, 
Tables, Graphs, Histograms and Line drawings appearing in the accepted 
articles shall have to be paid by the concerned author(s) in advance on receipt 
of the Bill from the Editor, I.J.A.R. 

9. All efforts are made to acknowledge, process and accept the articles received 
for early publication. Authors are earnestly requested to become active paying 
subscribers of the Journal and help procure/book suitable advertisements for 
publication in the Journal ,to strengthen its financial resources. 

10. Articles and all matters pertaining to the Journal be sent to the Editor, 
Indian Journal or Animal Reproduction, B-306, Ujwal Flats, Rahate Colony, 
Jail Road,~ Nagpur-440 022. ' 

Printed at Majestic Printing Prcu, Near Tilak S_tatue, Malfal, Naapur-440 002 
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BV-300 

The First Choice of Profit Minded Poultry Men Around 
the World 

because of 
* Its Early Matur~ty * Good Shell Quality 

• High Peak * Great Livability 

* Excellent Production 

* Consistent Laying 

* Less Feed Consumption 

* Less Feed Consumption 
Remarkable Conversion 

Adapts beautifully to tropical conditions 
Peaks fast and high up 90% and Plus 
12 months hen-day production of 305 eggs 

Thousand of flock records throughout the World 
are proving it in poultry operation like yours 

• 
BALAJI HATCHERIES 

Reddigunta Post, CHITTOOR- 517002 (A. P.) 

Phones- 2256 & 2766 
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