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ABSTRACT 

Effect of superowlatory response on embryo 
recovery and their quality was studied in 
crossbred cattle. Percent donors yielding eggs 
and average number of embryos/ova recovered 
per donor increased with the increase in ovulation 
rate. Fertilization rate of eggs were 100, 52.94 
and 37.50 percent in donors with 3 to 6, 7 
to 10 and more than 10 CL groups respectively, 
indicating decline in fertilization rate with the 
increase in ovulation rate. Of the flushed donors 
15.38 percent did not produce any egg while 
69.23 and 15.38 percent donors yielded 1 to 
5 and :!' 6 eggs/embryo, respectively. 

---x·---x·---
Ovarian response following 

superovulatory treatment influences embryo , 
production and their quality in cattle. Some 
investigators have reported increase in 
embryo recovery with the increase in 
ovulation rate (Menino and Wright, 1978; 
Olivera et al, 1984; Foote et al, 1989), 
however, Sreenan ( 1978) observed 
decrease in embryo recovery with the 
increase in ovulation rate. On the other hand 
Shea et al, ( 1976) and Critser et al, 
( 1980) did not observe any effect of 
ovulation rate on embryo recovery. 
Deterioration in the quality of embryo with 
the increase in ovulation rate has also been 
reported (Agarwal et al, 1995). In the 
present paper effect of superovulatory 
response on embryo recovery and their 
quality in crossbred cattle is reported. 

MATERIALS AND METHODS 

Sixteen crossbred cattle (Hariana 
crosses with Holstein-Friesian,· Brown Swiss 
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and Jersey) having no gross abnormalities 
of genital organs were s~lected from the 
institute's dairy herd. All animals were cycfic 
and maintained under standard feeding and 
managemental conditions. The animals were 
superovulated with a single intramuscular 
injection of 2000 IU PMSG (pregnant mares 
serum gonadotrophin, Folligon, lntervet 
International, Holland) during mi~ tuteal 
phase (days 10-12) of the cycle followed 
by a single intramuscular injection of 25 
mg PGF2 alpha (Dinofertin, Alved Pharma 
and Food Ltd., India) 48 hrs later. All the 
animals were subjected to detectioh of 
estrus after the injection of PGF2 alpha. The 
estrus was detected twice daily i.e. morning 
and evening with the help of a vasectomized 
teaser bull and visual observation of external 
estrus symptoms. Donors were inseminated 
with frozen semen at 0.12 and 24 hrs after 
the onset of estrus. The ovari;in response 
was determined by rectal palpation of 
corpus luteum on the ovaries on the day 
of flushing. Embryos were collected by 
non-surgical method of uterine flushing on 
day 6 ro 7 post-estrus (da'y O = day of 
superovulatory estrus). Modified Dulbecco's 
phosphate buffer saline containing 0.2% 
bovine serum albumin fraction V was used 
as flushing medium. Two way foley catheter 
for uterine flushing and an embryo 
concentrator (Emcon, Vet. Concepts Inc., 
USA) were used.The screening and 
evaluation of embryos was done . 
morphologically under stereozoom 
microscope. Embryos were classified ,. 
according tq criterion described by Shea 
( 1981 ) as excellent, good. fair and poor. 



Excellent, good and fair quality embryos 
were considered as transferable. 

RESULTS AND DISCUSSION 

Results pertaining to the effect of 
superovulatory response on embryo 
recovery and their quality in different classes 
of donors are given in Table 1. Donors, 
based on superovulatory response, were 
divided into five categories viz. 0, 1-2, 3-6, 
7 -10 and > 10 CL The percentage of 
donors in the above categories were 0.0, 
6.25, 50.00, 31.25 and 12.50, 
respectively. The results indicated that 
majority of donors (81.25%) were in the 
category of 3-10 CL and only 12.5% 
donors had more than to ovulations. Donors 
responded to superovulation treatment 3!:3 
CL, 93.75%) were flushed non surgically. 
Percent donors yielding eggs and average 
number of embryos/ova recovered per 
donor increased with the increase in 
ovulation rate. Several workers have 
reported positive relationship between 
ovulation rate and number of embryos/ova 
recovered (Menino and Wright, 1978; 
Olivera et al, 1984; Foote et al, 1989) 
which is in agreement to the findings of 

the present study, however, Shea et al, . 
(1976) and Critser et al,. (1980) did not 
find any effect of superovulatory response 
on embryo recovery rate. The number of 
unfertilized eggs recovered per donor 
increasd with the increase in ovulation rate 
indicating decrease fertilization rate with the 
increase in ovulation rate. Similar 
observations were made by Church and Sea 
( 1976) and Agarwal et al,. ( 1995). 

Data on embryo production revealf3d 
that 15.38% donors did not produce any 
egg and majority of donors (69.23%) 
yielded eggs between 1 and 5. However, 
only 15.38% donors produced 3!:6 
eggs I embryo. Seidel and Seidel ( 1989) 
and Agarwal et al,. (1995) have also 
reported that approximately one-third donor 
don't produce any embryo which is 
inagreement to the findings of the present 
study. 
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Table 1. Effect of superovulatory response on embryo recovery and their quality in cattle. 

category of donors/ 0 CL 1-2 CL 3-6 CL 7-10 CL <10 CL 
parameters studied 

Animals superovulated 0 .1 8 5 2 
(n=16,%) (6.25) (50.00) (31.25) (12.50) 

Donors flushed 0 0 6 5 2 
Donors yielding eggs 0 0 4 15 2 

(%) (66.66) (100.00) (100.00) 
Average number of 0 0 1.66±1.36 3.40±2.07 4.00±4.24 

embryos/ova racovered 
per donor 

Fertilized eggs 0 0 1.66±1.36 1.80±1.78 1.50±0.70 
(%) (100.00) (52.94) (37.50) 

Transferable embryos 0 0 0.33±0.51 1.00±1 .41 0.50±0.70 
(%) (20.00) (29.41) (12.50) 

Degenerated embryos 0 0 ·1.33±1.21 0.80±1.09 1.00±0.00 
(%) (80.00) (23.52) (25.00) 

Unfertilized eggs 0 0 0 1.60±1.51 2.50±3.53 
(%) (47.05) (62.50) 
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ABSTRACT 

Twelve healthy, parous and cycHcal 
Tellicherry goats were divided equally into two 
groups as FSH-0 and PMSG group and treated 
for superovulation with ovine follicle stimulating 
hormone and pregnant · mare serum 
gonadotrophin, respectively. The mean number 
of ovulation was significantly higher in FSH-O 
group (21.83 ± 1.99) than PMSG group ( 11.33 
± 2.67). The mean number of total. fertilized, 
transferable and non-transferable embryos were 
16.16 ± 2.17, 14.33 ± 1.87, 13.16 ± 1.74 
and 1. 17 ± 0.40 in FSH-0 group, which is 
significantly higher than the corresponding mean 
values 5.0 ± 1.37, 4.5 ± 1.31, 4.16 ± 1.14 
and 0.33 ± 0.21 in PMSG group, respectively. 
The mean number of anovulatory follicles and 
!unfertilized ova showed no significant difference 
beween two groups. 

---x:---x:---

The type and amount of gonadotrophin 
used for superovulation are the major factors 
causing marked variability in superovulatory 
response (Armstrong et al, 1983; 
Pendleton et al., 1992). PMSG and FSH 
are· the two commonly used superovulating 
agents in goats. FSG of porcine origin was 
reported to result in increased ovulation rate 
with low incidence of anovulatory follicles 
than PMSG (Nuti et al, 1987). In recent 
days, FSH extracted from ovine pituitary is 
available in the market for superovulation. 
There is a ·paucity of information on the 
use '11 FSH of ovine origin in Indian goats 
for superovulation. Hence, the present 
investigation was undertaken in Tellicherry 
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goats, a well known dual purpose South 
Indian breed with the objective to study the 
effect of ovine FSH al'.ld PMSG on the 
superovulatory response, en:ibryo recovery 
and embryo quality. 

MATERIALS AND METHODS 

Twelve healthy, parous and cyclical 
Tellicherry goats weighing between 20 and 
30 kgs were divided into two equal groups 
as FSH-O and PMSG group. The estrous 
cycle in all the goats was controlled by 
3 mg norgestomet ear implant 
(Syncromate-8, Animals health Inc., USA) 
combined with 0 .5 ml injection containing 
1.25 mg estradiol valerate and 0.75 mg 
norgestornet at the time of implam insertion 
(Day 0). The superovulation treatment was 
initiated on day 9 in FSG-O group with 
180 mg NIH-FSH-S 1 . ovine follicle 
stimulating hormone (Ovagen, Immune 
chemical products Ltd., New zealand) 
Subcutaneously at the dose rate of 22.5 
mg NIH-FSH-S 1 twice daily at 12 hours 
interval for 4 days. All the goats in PMSG 
group were treated with 1000 IU PMSG 
(Folligon, lntervet international, Holland) 

1 Part of the thesis approved for M.V.Sc degree by 
Tamil Nadu Veterinary and Animal sciences 
university, Chennai 600 007. 

2 Assistant Professor, Department of obstetrics and 
Gynaecology, Veterinary College and Research 
Institute, Namakkal 637 002. 

3 Professor, • Embryo Biotechnology laboratory, 
Department of Animal Biotechnology, Madras 
Veterinary College, Chennai 600 007. 



intramuscularly as a single dose on day 
9. The ear implants were removed on day 
11 and 1 0 mg PGF2a (Lutalyse, Upjohn, 
Belgium) was administered 12 hours before 
implant removal in all the goats of both 
the groups. All the does were bred to fertile 

· bucks at 36,48 and 60 hours after implant 
removal. The embryo collection was 
performed surgically from the fallopian tubes 
3 days after the first service using flushing 
media composed of Dulbecco's phosphate 
buffered saline solution added with fetal calf 
serum at 10% level. During embryo 
collection, both the right and left ovaries 
were observed for number of ovulations and 
anovulatory follicles. The oviductal flushings 
were screened under Nikon stereozoom 
microscope. The number of. embryos and 
unfertilized oocytes were carefully counted 
and recorded and then the fertilized embryos 
were graded based on their morphological 
characteristics as excellent, good, fair and 
poor as described by Kathiresan (1993) .. 
The difference in number of corpora lutea, 
anovulatory follicles and quality of embryos 
between FSH-O and PMSG group was 
analysed statistically using student 't' test. 

RESULTS AND DISCUSSION 

Mean number of ovulations, anovulatory 
.folli~les, transferable and non-transferable 
embryos are presented in the Table. 
Statistical analysis revealed that the FSH-O 
group had significantly higher (P>0.0 l) 
number of ovulations than PMSG Group. 
Batt et al.,. ( 1993) observed similar findings 
in goats treated with Ovagen and PMSG. 
Higher number of- ovulation with FSH than 
PMSG treatment . was also · reported by 
Armstrong et al.,. ( 1983) and Selgarth et 
al.,. ( 1990). This may reflect the greater 
prevention of follicles from entering atresia 
or reversal of atretic process in FSH treated 
goats. The mean number of ovulations 
observed in PMSG group was in agreement 
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with the reports of Mahmood et al., . ( 1991) 
and Pendleton et al,. ( 1992). There were 
more number of abnormal, prematurely 
regressing corpora lutea in PMSG group. 
This is in agreement with the observations 
of Pendleton et al.,. ( 1992). The number 
of anovulatory follicles showed no significant 
difference between two treatments. 
However, numerically it was higher in PMSG 
group than FSH-O group. This might be 
due to continued recruitment of follicles 
caused by persisting high circulating level 
of PMSG as a result of its long half life. 

The total embryo recovery was 16.16 
±2.16 in FSH-O group and 5.0 ± 1.37 
in PMSG group. It was significantly higher 
(P < 0.01) in FSH-O group than PMSG 
group. Similar to this report, several 
investigators reported higher embryo 
recovery in. FSH than PMSG treated goats 
(Armstrong et al, 1983; Mahmood et al., 
1991; Pendleton et al., 1992). The low 
embryo recovery in PMSG group might be 
due to excessive estraaiol level in the 
circulation during early luteal phase 
(McIntosh et al., 1975) which resulted in 
premature luteal regression and 
abnormalities in embryo transport 
(Armstrong et al., 1983). 

FSH-O treatment resulted in 
54(62.8%), 25(29.1%), 3(3.5%) and 
4( 4.6%) excellent, good, fair and poor 
quality embryos, respectively. Where as in 
PMSG treatment, out of 1 27 embryos 
recovered, 16(59.3%) were excellent, 
9(33.33%) were good and 1(3.7%) each 
in fair and poor quality embryos. The mean 
number of transferable and n~>n-transferable 
embryos were 13.16 ± 1.7 4 and 1. 17 ± 
0.40 in FSH-O group, which is significantly 
higher than corresponding values 4. 16 ± 
1.14 and 0.33 ± 0.21 in PMSG group, 
respectively. The major factors responsible 
for the low yield of transferable embryos 
in PMSG group were the presence of 



prematurely regressing corpus luteum and 
earlier onset of estrus in PMSG treated goats 
(Tervit et al., 1983). 

Almost all the recovered embryos in 
the present study were · between 2 to 8 
cell stage. This is in agreement with the 

findings of Agrawal et al.,. ( 1982) and 
Mahmood et at.,. ( 19 ~ 1 ). The variability in 
the developmental stages might be due to 
occurrence of ovulation over a period of 
12 hours in superovulated goats (Baril and 
vallet, 1990). 

Table: Mean Suprovulatory Response and Embryo quality in Tellicherry Goats 

S.No Parameters FSH-0 group PMSG Group 

1. No. of ovulations 21.83±1.998 11.33±2.67b 

2. No. Of Anovulatory 8.66±1.75 10.00±0.81 

3. Total no. of embryos recovered 16.16±2.1'?• 5.0±1.3-r' 

4. No. of Fertilized embryos 14.33±1.87" 4.5±1.31b 

5. No. of Transferable 13.16±1.748 14.16±1.14b 

6. No. of Non-transferable 1.17±0.408 0.33±0.21b 

7. No. of unfertilized ova 1.83±0.87 0.5±0.22 

means bearing different superscript between columns differ significantly (P>O.O 1. 
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ABSTRACT 

The effect of PMSG priming in early cycle 
prior to superovulation treatment was examined 
in Bharat Merino ewes. Ewes ( 16 no.) were 
allocated in two groups. Estrus was synchronised 
with 2 doses ( 10 mg) of prostaglandin F2 alpha 
(PGF) at 1 O days interval. Group 1 ewes received 
a single injection of PMSG ( 400 IU) in conjuction 
with FSH (Ovagen, 7.4 mg) over 4 days starting 
from day 7 of first PGF injection. In the group 
2, superovulation treatment was same ~s in group 
1 except cycle (day 4 after first PGF injection) 
and other dose of 200 IU as in group 1. All 
the ewes in group 2 and 75% in group 1 exhibited 
heat after second PGF injection. Early cycle PMSG 
administration did not influence the subsequent 
ovulation rate, ovarian response, egg recovery 
and fertilization. Proportion of ewes responded 
to treatment (>2CL) was higher in PMSG primed 
ewes ( 100 vs 50%, P<0.05). 

---xi-----x·---
Superovulation is an important event in 

multiple ovulation and embryo transfer 
programme for shedding more than normal 
number of oocytes from ovaries. Individual 
variability to the response to exogenous 
gonadotrophin is one of the major limitation 
in successful embryo transfer (Hahn, 1992). 
Recent research efforts are directed to 
improve the superovulatory effeciency and 
shedding of quality oocytes. Superovulation 
has been attempted by using a regimen 
which combines both FSH an~ PMSG (Ryan 
et al, 1991 ). administring a priming c;tose 
of FSH ear1y in estrus cycle or prior to · 
usual FSH treatment in late luteal phase 
(Ware et al, 1988) and use of homologous 
gonadotrophin (FSH from sheep pituitaries 

· - Dingwall et al, 1993). n,is study was 
undertaken to examine the efficacy of two 
regimen of superovulation treatments 
consisting of PMSG and FSH (Ovagen) in 
Bharat Merino ewes and to investigate-the 
response of a priming dose of PMSG in 
early estrus cycle. 

MATERIALS AND METHODS 

Bharat Merino ewes (n=16; 32-38 kg 
body weight) of known fertility, were 
randomly allocated in equal number in two 
groups and maintained under standard farm 
practices. Bharat Merino is a elite fine wool 
strain developed at the institute through 
crossing native sheep with Rambouillet rams 
and selection over the years. The experiment 
was performed during August when major 
breeding activities commence. 

The onset of estrus in ewes was 
synchronised by treatment with two injection 
of prostaglandin F2 alpha (Lutalyse, 
Unichem India), 10.0 mg each at an interval 

. of 10 days. Superovualtion in group 1 was 
induced by a single intramuscular injection 
of 400 IU PMSG (Folligon, lntervet, 
Netherlands) in conjunction with 7.4 mg 
of FSH (Ovagen, ICP New Zealand) 
commencing ·at the time of PMSG treatment 
(on day 7 of first PGF injection) over 4 
days @ two injection per day (0800 and 
1700 hrs). In group 2, treatment was similar 
to group 1 except PMSG dose which was 
divided in two equal amounts; one (200 
IU) administered in early cycle (on day 4 
after first PGF) and other (200 IU) as in 
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group 1. Ewes in estrus were deducted 
twice daily (morning and evening) by 
parading aproned ram and mated 2-4 times 
to a ram of proven fertility while in estrus. 
On day 3-6 post-mating laparoscopy was 
performed as per procedure described 
elsewhere (Naqvi et al, 1995) and ovulation 
points were counted. Ewes having >2 
ovulation ( estimated by counting corpora 
haemorrhgicc:1, CL) were referred as 
responder and subjected to laparotomy. 

· Ovaries were inspected and number of CL 
and large unovulated follicles (LF, <5 mm 
in diameter) were counted. The ovarian 
response was estimated by summing up 
number of CL and LF Each horn of uterus 
and oviducts were flushed retrogradely as 
per modified procedure described by Hunter 
et al, ( 1955) with 2o" ml of phosphate buffer 
saline (PBS) supplemented with sodium 
pyruvate (0.036 gl 1 ), antibiotics 
(Streptomycin sulphate 0.05 gl 1; 
Penicillin-G sodium 1 million units) and 3% 
(w/v; bovine serum albumin). Recovered 
embryos were counted and examined for 
quality under stereozoom microscope. Data 
pertaining to proportions were analysed 
using Chi-square analysis and means were 
compared using student "t" test. 

RESULTS AND DISCUSSION 

Data on estrus synchronisation, 
superowlation and embryo recovery are 
presentd in table. All the ewes in group 

_ 2, which received a priming dose of PMSG, 
and 75% (618) in group 1 exhibited heat 
within 48 hours of second PGF treatment. 
Interval between PGF injection arid onset 
of heat (28.5±2.01 vs 26.9±2.07 hrs.). and 
duration of heat (45.5±5.97 vs 43.1±6.49 
hrs.) were comparable in the two groups 
and did not approach to statistical 
significance (P<0.05). The mean ovulation 
rate was (9.3 vs 9.3; p<0.05) and ovarian 
response (10.6 vs 11.3; p<0.05) in ewes 
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that exhibited heat in group 1 and 2, 
respectively. A higher proportion of ewes 
responded to superovulation treatment in 
group 1 than in group 2 (818 vs 418; 
p<0.05). The egg recovery rate, fertilization 
rate and number of transferable embryos 
were not influenced due to PMSG priming 
in ewes which responded to superovulation 
treatment. 

From the results, it is evident that a 
large proportion of ewes did not respond 
to treatment of superovulation without PMSG 
priming. However, no beneficial effect was 
observed due to PMSG prming in increasing 
the superovulatory effeciency and embryo 
recovery. Ware et al ( 1988) reported that 
early cycle FSH priming did not increase 
the subsequent ovulation in sheep. 
Gonadotrophin priming treatment in cows 
increased (Rajamahendran et al, 1987), 
decreased (Lussier and Carruthers, 198 9 ), 
or had to effect (Grey et al, 1992) on 
superovulation. Tota! number of transferable 
embryos per ewe treated, among the PMSG 
primed ewes in this study, was in close 
agreement with similar priming treatment 
(Ware et al, 1988). The failure of PMSG 
priming to increase ovulation - rate in this 
study may be related to lesser time interval 
(4 days) between priming and 
superovulatory treatments. Considerably 
larger period (about 2 estrous cycles) is 
required for growth of preantral follicle to 
preovulatory stage (Armstrong, 1993). 
Recent ultrasonographic study of sheep 
ovaries during estrus cycle has 
demonstrated that ovarian antral follicle 
growth and regression occurs on many days 
of the estrus cycle (Ravindra et al; 1994) . . 
Gonadotrophin priming treatment might have 
increased the sensitivity of ovaries to 
subsequent superovulatory treatment and 
thereby increased the number of ewes 
ovulating. 



Table: Effect of PMSG priming on superovulation and embryo,recovery in Bharat Merino 
sheep. 

Without PMSG With PMSG 
priming priming 
(Gr-1) (Gr-2) 

1. No. of ewes treated 8 8 

2. No (%) of ewes in estrus 6(70) 8(100) 

3. No. of CL/ewe exhibited estrus 9.3±3.41 9.3:t1.06 

4. No. of large follicles 2.0±0.68 1.4±0.53 

5. Ovarian response/ewe 11.3±1.59 10.6±0.5 

6. No (%) of ewes responded 4(50) 8(100) 

( <2CL) to treatment. 
7. No. of ewes flushed 4 8 

8. No (%) of ewes yielded eggs 4(100) 7(75) 

9. Overall egg recovery rate (%) 37.5 43.2 

10. Percent of fertilized eggs 33.3 37.5 

11 No.of eggs recovered/ewe flushed 5.3±1.9 4.0±0.8 

12. No.of fertilized eggs 1.8±1.44 1.5±0.87 
recovered/ewe flushed 

NS = Non - significant at level 5%, •=P>0.05 
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ABSTRACT 

In the present study the effect of Buserelin · 
on superovulatory response in crossbred cattle 
was studied. A nonsignificant (P>0.05) increase 
in the ovulation rate, egg recovery and mean 
transferable embryos and a significant (P<0.05) 
decrease in the number of unovulated large 
follicles was observed in PMSG + GnRH treated 
sub-group than PMSG alone. 

A significantly higher (P< 0.05) ovulation 
rate, egg recovery and transferable embryos and 
a significantly lower (P<0.05) number of 
unovulated large follicles were observed in 

· Folltropin + GnRH treated sub-group than 
Folltropin alone. Folltropin was better than PMSG 
for superovulation but PMSG + GnRH yielded 
similar results as that of Folltropin alone. 

---x---:x:---
Previous experiences have indicated a 

better superovulatory response by FSH as 
compared to PMSG (Elsden et al, 1978: 
Monniaux et al, 1983) but still PMSG may 
prove to be suitable (atleast in developing 
countries) due to its lower cost, single dose 
schedule and easy availability. An 
uncontrolled superovulation with PMSG may 
be associated with its relatively long 
circulating half life (Moor et al, 1985) 
Murphy et al., 1991) which results in 
excessive follicular development and failure 
of ovulation. Reports indicate that GnRH or 
it analogue promote LH surge of higher 
intensity (Phillippe and Rowson, 1975; 
Schams et al, 1978) which may augment 
the ovulatgory process. 

The present study was, therefore, 
designed to investigate whether Buserelin 
(GnRH analogue) can improve the 
superovulatory response, embryo recovery 

and quality parameters when used with 
PMSG and FSH. 

MATERIALS AND METHODS 

A total of twenty nine crossbred cows 
(age 5-11 years) having normal estrous 
cycle and genital tract were selected for 
this study. They were atleast two months 
post-partum with a body weight ranging 
from 360-480 kgs. 

In the first· experiment, the animals 
(n= 15) were superovulated with a single 
intramuscular injection 1500 IU) of PMSG 
(Folligon, lntervet Holland) on day 1 0 or 
11 of the estrous cycle (day 'O' = estrus). 
Estrus was induced by 3.75 mg Luprostiol 
(Prosolvin, lnfar India Ltd), administered by 
intravulvo-submucosal route (ipsilateral to 
the side of CL) 48 hours after the 
gonadotrophin injection (Khanna et al, 
1995 ). The animals were divided into two 
sub-groups out of which sub-group I (n=8) 
served as Control while sub-gro·up II cows 
(n= 7) were treated with 8µg Buserelin(I/M 
injection) (Receptal, Hoechst India Ltd) with 
the first insemination. 1 

In the second experiment, the animals -
( n= 14) were superovulated with 400mg of 
Folltropin V (NIH-FSH-PI Std; Vetpharma 
Inc., Canada) in a four days tapering dose 
schedule (80/80, 60/60, 40/40, 20/20). 
The · gonadotrophin was administered 
intramuscularly at 12 hours interval between 
days 9 to 12 and the estrus was induced 
48 hours after gonadotrophin initiation (as 
in previous experiment). Out of these, 
sub-group I animals (n= 7) served as control 
whereas sub-group II cows(n=7) were 
treated with Buserelin (as in sub-group II 



of experiment 1 ). Estrus was detected twice 
daily by teaser parading and visual signs 
of estrus. The animals were inseminated with 
liquid semen (sperm cone. 20 million 
progessively motile supermatozoa per ml) 
8 hours after the standing estrus and 
repeated twice at an interval of 12 hours. 
The ovarian response was estimated in 
terms of number of corpus luteum and 
unovulated large follicles ( 10 mm dia) on 
day 7, per rectally. The non-surgical uterine 
flushing was done on day 7 by gravitational 
method using two way foley's catheter and 
the embryo quality was assessed under 
stereozoom microscope (Lindner . and 
Wright, 1983). 

Statistical analysis was done by 
Micro-32 computer and means were 
compared using 't' test (Snedecor and 
Cochran, 1968). 

RESULTS AND DISCUSSION 

In experiment 1 high~r ovulation rate 
was observed in· PMSG + Buserelin alone 
(7.00±1.30) as compared to PMSG alone 
(5.57±0.75) (Table 1). The difference was 
statistically nonsignificant (P>0.05). There 
was a significant reduction (P<0.01) in the 
number of unovulated large follicles (a= 10 
mm dia) in Buserelin treated group 

- (2.57±0.36) _than in PMSG alone 
(5.00±0.31 ). Embryo recovery percentage 

· (~7.3 Vs. 53.8), average number of 

embryos + ova recovered per donor and 
the average number of transferable embryos 
were higher in PMSG .. + Buserelin group 
than in PMSG alone. The differences were, 
however, nonsignificanf (P>0.05). Our 
study is in agreement with the other studies 
indicating enhanced ovulation rate and 
lower number of unovulated follicles 
(Newcomb, 1980; Guay and Bedoya, 
1981; Takahashi and Kangawa, 1984). 
Foote et al., 1989) and a higher number 
of transferable embryos (Savage and 
Mapleloft, 1984; Foote et al., 1989) in 
PMSG + GnRH treated group. 

In the experiment II results indicated 
a significa_ntly higher(P<0.05) ovulation rate 
( 12.71±2.84 vs. 7.60±1.46), average 
number of embryos + ova 
recovered( 10.57±3:02 vs. 3.8± 1.31) and 
average number of transferable embryos 
(3.43±0.92 vs. 0.90±0.37) in Folltropin + 
Buserelin than Folltropin alone treated 
group. The average number of unovulated 
follicles were significantly lower (P<0.05) 
in Folltropin + Buserelin than Folltropin alone 
treated group (0.43±0.20 vs. 0.80±0.37). 
These findings were similar to those reported 
earlier in the literature (Savage and 
Mapleloft, 1984; Laurinick et al., 1993). 
A higher ovulation rate in Folltropin + 
Buserelin treated group may be due to 
controlled ovulation by a timely LH surge 
(Savage and Mapletoft, 1984 ). 

Table: Superovulatory response in crossbred cows treated with PMSG, PMSG + Buserelin, 
Folltropin and Folltropin + Buserelin 

Superovulatlon Treatment Experiment I Experiment a 
PMSG PMSG + Folltropln Folltropln + 

Buserelln Buserelln 

Animals (n) 8 7 7 7 

Animals responding to super-
ovulation (3 CL) (%) 7(87.5%) 7(100%) 5 (71.4%) 7 (100%) 

Ovulation rate 5.57±0.75~ 7.00±1.301 7.60±1.468 12. 71 ±2.84b 

Average number of ova/ 
3.80±1.31· embryo recovered 3.00±0.90- 4.71±1.428 10.57±3.02b 

Average number of transferable 1.00+0.30- 1.57±0.4~ 0.90+0.37· 3.43±0.9~ 
embryos(%) (33.33) (33.33) (23.68) (32.45) 
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Average number of degenerated 
embryos(%) 

Average number of unfertilised 
ova(%) · 

0.72±0.10 
(24.00) 

1.28±0.56 
(42.67) 

1.14±0.28 
(24.20) 

2.00±1.69 
(42.47) 

1.10±0.80 
(28JJ5) 

/ 

1.8±0.73 
(47.37) 

Mean values bearing different superscript differ significantly (P<0.05). 
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ABSTRACT 

Comparative study of hormonal 
synchronization by PGF2 alpha · 7.5 mg with 
different dose level of PMSG viz 1500 iU, 2000 
iu and 2500 iu were studied. 50 per cent ewes 
exhibited oestrus with 44.67±0. 15 hour's 
duration and 22.67±0.84 length of oestrus. An 
average superovulating response on both the 
overies observed in terms of CL and GF was 
4.0 to 5.0 and 5.0 to 11 .0 respectively. It is 
conlcuded that higher doses of PMSG increased 
more development of G.F. on overies. 

---~-------'X------
Embryo transfer has been extensively 

used as a research tool in recent years 
but its application in sheep breeding !:las 
not been substantial. The induction of 
superovulation and the yield of maximum 
numbers of embryos with good qualities are 
the most important factors for the success 
of embryo transfer procedure. For 
synchronization exogenous hormones such 
as progesterone and prostagladin are· used 
to control oestrous. 

In present investigation, PGF2 alpha 
(Prostaglandin F2 alpha) are used in the 
presence of different level of PMSG to obtain 
the oestrus synchronization and super 
ovulation. 

MATERIALS AND METHODS 

Twelve cyclic mature healthy ewes 
approximately of same age group were 
selected from the sheep and Goat Research 
Centre, Dr. Panjabrao Deshmukh Krishi 
Vidyapeeth, Akola for the study. Housing 
and Managemental practices were identical. 
These ewes were divided into four groups 
and treated as follows. Group I. lnj. Dinofertin 

2 

13 

(PGF2 alpha) 7.5 mg per ·ewe on day O 
and 13. lnj. Folligon (PMSG)· 1500 iu on 
day . 11. Group II. lnj. Dinofertin 7 .5 mg 
per ewe on day 0 to 13, and inj. Folligon 
2000 iu on day 11. Group Ill. lnj. Dinofertin 
7.5 mg. per ewe on day 0 and 13 and 
lnj. Folligon 2500 iu on day 11 . Group 
IV, lnj. Dlnofertin 7.5 mg per ewe on day 
0 and 13. Oestrous detection observed at 
the end of treatment by aproned ram. 
Synchronization of oestrus in ewes were 
studied on the basis of (a) nme required 
for onset of oestrous after last hormonal 
injection (b) Duration of oestrous in hours 
from first mount to last mount Qf the aproned 
ram. For the study of superovulatory 
response (number of CL and GF) laprotomy 
operation at mid-ventral region of abdomen 
\alere performed aseptically, under local 
infiltration anaesthesia. . 

RESULTS AND DISCUSSION 

Results indicate that average occurance 
of synchronised oestrus after the last 
hormonal injection in all groups was 50 
per cent. Oela ( 1982) observed 60 per 
cent of female came into heat within 24 
to 120 hours by 1 O mg PGF2 alpha and 
800 iu PMSG. In present study, it is seen 
th~t 50 per cent ewes came into heat by 
using 7.5 mg PGF2 alpha with increasing 
level of PMSG. from 1500 iu to 2500 iu 
within 24 to 60 hours (average 
44.67±0.15 hrs) of duration of oestrus with 
the length of oestrus from 20 to 2 4 hours 

1. Present addresses: 
. 1) Department of Medicine, 

2) Department of Poultry Science, 
3) Department of Nutrition, 
Post Graduate Institute, Dr. P.D.K. V., Akola. 



(average 22.67±0.84). It could be 
concluded that duration and length of 
oestrus can be reduced by increasing the 
dose level of PMSG. These observations 
were correlated with Matose et al. ( 1987). 
However, Martinez et al. ( 1987) observed 
more time (84±33 hours)_ required for 
oestrus synchronization. 

Mutiga and Baker ( 1982) 
superovulated Merino ewes using 1000, 
1500 and 2000 iu PMSG on day 9 of 
oestrus cycle and 125 ug PGF2 alpha 2 
days before observed more CL and less 
unovulated folicles than present 

investigation. This could be attributed to 
climatic condition and variation of the breed. 
However, ovulation rate observed ( 4.0 to 
0.5.0 CL arid 5.0 to 11.0 GF) in the present 
study was more than Bankov et al. ( 1983) 
who observed oestrus synchronization with 
PGF2 alpha and PMSG (750 iu and 100 
iu) by ovulation rate averaged 3.4 to 6.1 · 
per ewe . . 

An overall result in present study 
indicates that, higher doses of PMSG 
increased more development of graffian 
follicles on overies. 
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ABSTRACT 

Sera from repeat breeder (n=75) and 
pregnant cattle (n= 15) were collected from 
organized dairy herds and screened for 
brucellosis, listeriosis and leptospirosis; For 
brucellosis and listeriosis, 37.3% and 34.6% 
repeat breeder animals respectively were found 
positive as compared with none in pregnant 
animals. For leptospirosls, 17.3% repeat breeder 
animals were found positive as compared with 
6.67% in pregnant animals. Therefore, these 
infections may be involved in causilg repeat 
breeding problem. 

---~-----x·---
Repeat breeding is one of the most 

important gynaecological problem in bovine. 
The condition may occur due to genetic, 
nutritional, hormonal and infections reasons. 
Among the infectious causes brucellosis, 
listeriosis and leptospirosis are not only 
important from reproduction stand point but 
they are also potentially hazarduous to 
human health since these diseases are 
transmissible from animal to man and 
vice-versa (Sane et al, 1994 ). The 
association of brucellosis (Nagai et al., 
1991). listeriosis (Seeliger, 1961) and 
leptospiros1s (Ellis, 1984) with abortion in 
cattle is well documented. 

These infections are known to cause 
damage to reproductive tract particularly 
uterine endometrium which may led to 
repeat breeding problem. Therefore, the 
present study was carried out to find out 
the extent of involvement of these infections 
in repeat breeding condition. 
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MATERIALS AND METHODS 

Serum samples from 75.repeat breeder 
cattle and 15 pregnant (eonceived in ~ .3 

· inseminations) animals·were collected from 
organized dairy herds belonging to Bareilly 
district (U.PJ Sera were subjected to 
screening for the infections viz. brucellosis, 
listeriosis and leptospirosis. Brucellosis was 
detected by using sonicated antigen of 
Bruce/la sbortus strain - 99 -using. an 
indirect ELISA (Batra et al., 1989). 
Listeriosis was detected by using culture 
filterate antigen of listP.ria monocytogenes 
MTCC 1143 employing an indirect - ELISA 
(Lhopital et al., 1993). Leptospirosis was 
detected employing microscopic 
agglutination test (MAT) using 9- leptospiral 
strains (Cole et al, 1973). These strains 
were leptospira interrogans serovars 
icterohaemorrhagiae, canicola, pomona., 
australis, autumnalis, ballum, harrijo, 
Javsnica and Leptospira hiffexa serovar 
patoc. 

RESULTS AND DISCUSSION 

A total of 28 (37.3%), repeat breeder 
cattle were found positive (ii!l 1:200 titre) 
for Bruce/la abortus infection where as none 
of the pregnant animal was positive. The 
difference between the groups was highly 
significant (P<O.O 1 ). As the titre increased, 
number of positive animals decreased. With 
the higher titre of 1 :400, 1 :800, 1: 1600 
and 1:3200; the positive repeat breeders 
were 16 (21 .3%), 9 (12%), 2 (2.67%) 

• Animal Reproduction Division 
1 Division of Bacteriology and Mycology 



and none, respectively. Studies on its 
prevalence by indirect-ELISA among 
aborted and incontact animal revealed that 
about 53.42% of aborted and 27.74% of 
incontact animals were positive for 

. brucellosis (Chand et al., 1990). Decrease 
in percentage of seropositive animals with 
increase in titre was also noticed by these 
workers, Bruce/la abortus seropositive cattle 
required more number of inseminations to 
became pregnant as compared to 
seronegative animals (Haider and Sen, 
1990). This may be due to the presence 
of pathologicai lesions in non-pregnant 
uterus of seropositive animals (Chakraborty 
and Kwatra, 1980). Seropositive animals 
in present study may had such lesions which 
might have led to embryonic death and 
repeat breeding. 

A total of 26 (34.7%) repeat breeder 
cattle were found seropositive (:i:!= 1 :200 titre) 
to listeriosis compared with none in pregnant 
control group. The difference was highly 
significant (P>0.0 1 ). A decrease in number 
of seropositive repeat breeders was noticed 
with the increase in the titre of serum 
samples. The repeat breeders which turned 
out to be seropositive were 19 (25.3%), 
13 ( 17,3%), 6(8%), 2(2.67%) and none 
at the titre of 1 .400, 1 :800, 1: 1600, 
1 :3200 and 1 :6400 respectively. 
Association of bovine infertility with 
seropositivity of Listeria monocytogenes 
along with isolation of pathogen has been 
earlier reported (Perkucin et al., 1970; 
Srivastava et al. 1985). They have also 
reported variable agglutination titre. 
Seropositivity of 33.3% to listeriosis has 
been observed in repeat breeders by 
dot-ELISA (Sharma et al., 1996). 

Out of 7 5 repeat breeder cattle, 13 
( 17.3%) were found positive to leptospirosis 
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( 1: 100 titre) as compared to only one 
( 6.67%) in pregnant animals. The difference 
was statistically significant (P<0.05). Among 
the 13 positive repeat breeder cattle, 8 were 
positive for L. biflexa serovar patoc; 2 for 
l. interrogans serovar ballum and 2 for 
serovar canicola (Single serovar infection), 
One animal was positive for two strains viz. 
L. interrogans serovar canicola and L. 
biflexa serovar patoc. The pregnant animal 
was positive for L. bif/exa serovar patoc. 
Earlier study on seroprevalence of 
leptospiral antibodies indicated that 7 out 
51 ( 13.7%) sera from repeat breeder cattle 
were positive (Venugopal et al., 1986). 
Lower prevalence in this report may be due 
to the use of only six strains as compared 
with nine in present study or may be 
because of variable prevalence of 
leptospirosis among different regions. In 
present study L. bif/exa serovar patoc 
dominated over other serovars. Srivastava 
et al. ( 1990) have also reported the 
predominance of this serovar in U.P. 
Association of L interrogans serovar 
canicola with repeat breeding in cattle was 
also documented by Kulasekar et al. ( 1990) 
but no association of L interrogans serovar 
ballum with repeat breeding condition is 
available in the literature. 

The results are suggestive of 
involvement of brucellosis, listeriosis and 
leptospirosis in repeat breeding conditions. 
Further extensive studies are needed to pin 
point pathophysiology of these infections in 
causing repeat breeding problem. 
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ABSTRACT 

The present study was conducted to find 
out the effect of lameness on the reproductive 
pattern of cattle and buffaloes. Among different 
farms screened in the Punjab State, 58.8 per 
cent lame cattle were found to have prevalent 
reproductive disorders. Anoestrus (23.97%) and 
repeat breeding ( 16.9%) were main observations 
in these animals in addition to cystic overies, 
cervicitis, abortion and retention of placenta. 
lnterdigital wound, laminitis and overgrown 
hooves did have a major influence on 
reproductive pattern of lame -animals. Buffaloes 
had minimal effect on reproduction in relation 
to lameness. 

-----'x:---x:~--

Lameness, which is a multifactorial 
problem, has been thought to affect the 
production and reproductive perfonnance 
of cattle (Collick, 1994). It is not a disease 
but a clinical sign of an underlying malady 
and it can have serious welfare implications 
f )I' the affected individual. Diet of the animal 
has been implicated to play a significant 
role in the pathopsysiology of lameness, 
Moreover, lame animals develop 
disinclination to move and have reduced 
feed intake culminating into nutritive 
deficiencies, thus resulting into reduced 
body weight, short lactation period, delay 
in oestrus and poor breeding performance 
(Eddy and Scott, 1980; Lucy et al., . 1986). 

The present study was conducted to 
study the various reproductive disorders 
prevalent in relation to lameness in the dairy 
animals in the Punjab State. 
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MATERIALS AND METHODS 

A total of 2218 animals (cattle=1959, 
buffaloes=257) were examined at various 
Gov.t. and private dairy farms in the Punjab 
State to find the incidence of lameness and 
any effect of lameness on reproductive 
activity. The per-rectal examination was 
conducted on the animals found to be lame 
to evaluate the functional status of the 
reproductive _ organs. Different reproductive 
abnormalities like lack of cyclicity, repeat 
breeding, abortion, cystic ovarian disease 
etc. were recorded in each individual lame 
animal to find out the incidence of prevalent 
reproductive disorders in them and any 
relation, between the two. 

RESULTS AND DISCUSSION 

Among the total animals screened, 158 
cattle (8.10%) and 10 buffaloes (3.89%) 
were found to have mild to severe degree 
of lameness. A total of 56.6. per cent among 
the lame cattle were found to have '3ome 
or the other reproductiv~ ailment. Anestrus 
and repeat breeding prevalent in 23. 9 and 
16.9 percent animals, - respectively, 
constituted the major factors affecting the 
successful breeding. Cystic ovaries, 
retention of fetal membranes and abortion 
were encountered in 5.03, 5.60 and 2.51 
per cent lame cattle, respectively. 
Miscellaneous causes viz. cervicitis, 
pyometra were observed in . 2.51 per cent 

• Part of M.V.Sc. thesis submitted by the first author 
to P AU., Ludhiana 



cattle. Delayed oestrus. increasing calving 
to conception rate and increased number 
of services per conception have been 
reported in relation to lameness in bovines 
(Dews, 1978; Collick et al, 1989). 

Among different foot abnormalities, 
interdigital wound (28.3%) overgrown 
hooves (20. 1%) followed by cork screw 
hoof ( 10.6%). laminitis (9.4%). hoof crack 
(9.4%) and white line disease (6.9%) were 
the main foot afflictions encountered (Table). 
In the animals having interdigital wound. 
anoestrus (26.8%) and repeat breeding 
( 17.7%) were the most frequent 
reproductive problems followed by cystic 
overies (5.03%). and retention of placenta 
(5.60%). Repeat breeding was !he most 
common symptom (33.3%) observed in 
lame cattle affected with laminitis. Animals 
with overgrown hooves and hoof cracks 
also had common problems of anoestrµs 
and repeat breeding in 25.0 and 26.6 per 
cent and 15.6 and 13.5 per cent animals. 
respectively. Likewise, 17.3 per cent of 
animals having corkscrew feet anoestrus 
while 23.5 per cent were repeat breeders. 
5.8 per cent animals . either had incidence 
of retention of placenta or abortion. White 
line disease and miscellaneous causes of 
lameness like tendon injury. coronet 
swelling, etc. were reflected through 
anoestrus ir, 27.2 and 25.0 per cent of . 
animals. 

The hoof lesions have been found to 
be highly stressful to the animal due to tissue 
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damage and pain. Higher incidence of 
anoestrus and repeat breeding in the lame 
animals might be due to enhanced plasma 
cortisol and B-endorphins Ul"der the 
influence of stress and pain (Mobeg, 1991; 
Whittakar et al . . 1983). Both cortisol and 
B-endorphins are the potent suppressor of 
hypothalamic pituitar1 axis which results in 
blockage of release of gonadotrophins 
(Nanda et sl, 1989). It might thus, delay 
the onset of cyclicity and decrease the 
breeding efficiency of the animals. Also. the 
cow's ability to compete for food may be 
impaired by lameness. which could lead ·to 
reproductive failure in animals (Peelar _et 
al, 1994). 

Buffaloes, on the other hand, did not 
have any significa~t influence on 
reproduction in relation to lameness. Out 
of lame buffaloes ( 10/257), four were 
pregnant; two were noncyclic while one 
buffalo was repeat .breeder, thus indicating 
that lame buffaloes may continue to have 
nearly normal reproductive behaviour. 

Looking into increasing incidence of 
lameness and its im~ct on animal 
reproduction and production, it thus, 
becomes imperative to monitor the hoof 
health and follow pmper hygienic measures 
so as to further reduce the incidence of 
foot lesions and associated reproductive 
disorders. 



Table 1. Incidence of various reproductive disorders at different conditions in relation to 
various foot disorders in cattle. 

Type of Total Anoes- Repeat Cystic Retention Abor Niscel- Total 
Laseness lame trus Breeding Ovar- of tion laneous 

animals ies Placenta 

lnterdigital 45 12 8 4 2 1 1 28 
wound (26.6) (17.7) (8.8) (4.4) (2.2) (2.21 (62.2) 

Overgrown 32 8 5 1 2 16 
hooves (25) (15.6) (3.12) (6.25) (50) 

L.aminitis 15 2 5 1 1 2 11 
(13.3) (33.3) (6.6) ( E:•~J 03.3) l7..!.-.3J 

Hoof crack 15 4 2 1 1 8 
(26.6) (13.3) (6.6) (6.6) (53.3) 

Cork screw 17 3 4 1 1 9 
hoof (17.6) (23.5) (5.8) (5.8) (52.9) 

White line 11 3 2 5 
disease (272) ( 18.1) (45.4) 

Miscellaneous 24 6 3 2· 1 1 0 13 
(25) (12.5) (8.31 (4.16) (4.16) (54.1) 

Grand Total 159 38 27 8 9 4 4 96 
(23.9) (16.9) (5.03) (5.6) (2.51) (2.51) (56.6) 

Figures in parentheses indicate percentage of animals. 
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ABSTRACT 

A retrospective study of the caesarean 
operations performed under field conditions and 
at Punjab Agricultural University clinics was 
conducted. The dam survival rate in dystpcias 
due to foetal oversize and uterine torsion was 
significantly higher (p<0.05) in field as compared 
to PAU clinics cases, probably because of lesser 
degree of previous handling in the former. As 
the interval between the onset of first stage 
parturition and operation increased, both survival 
and conception rates decreased. 

Caesarean operation in cattle is a 
feasible alternative to handle severe 
dystocia. In the available literature, most of 
the information about caesarean operations 
has come from institutional clinics (Kumar, 
1990 and Prabhakar, 1995). Although 
such cases might have benefitted from high 
standards of asepsis and expertise, the 
outcome have be.en adversely affected 
because of delay in presentation and history 
of injudicious handling· at the field level. In 
the present study attempt has been made 
to compare the success of caesarean 
section under field condition and at 
institutional clinics and to study· the 
subsequent fertility following caesarean 
section. 

MATERIALS AND METHODS 

The information regarding caesarean 
operations being performed in field and at 
PAU clinics was collected through separate 
questionnaires. The questionnaires included 
the information regarding survival, 
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post-operation cyclicity and conception. For 
field operated cases, 150 questionnaires 
were circulated among the leading 
veterinarians of different districts of punjab, 
who usually perform caesarean sections. 
Out of these, 73 responses were received 
back from 8 districts. One veterinarian 
reported 30 operations, four reported 14, 
16, 15 and 10 operations and none of 
the others reported more than 4 operations. 
For PAU clinics cases, the details of 155 
cases operated for caesarean section during 
the period 1991-94 were collected from 
the available records. Out of these records, 
complete addresses of 50 farmers, whose 
animals survived were taken and a 
questionnaire prepared in regional language 
(punjabi) was circulated among the farmers 
to extract information regarding future 
fertility; only 15 responses were received. 
For determining fertility rate, field and PAU 
clinics cases were pooled together owing 
to limited data Statistical analysis of the 
data were done by using Student 's' 't' test 
(Gupta, 1986). 

RESULTS AND DISCUSSION 

Survival rate following caesarean 
section with respect to various causes of 
dystocia is presented in Table 1. Survival 
rate of dam after caesarean section in field 
operated cases (49 out of 73 : 67.1%) 

Present Address: 
1. Asstt. Scientist (Gynaecology), PAU Kandi Research 

Station, Ballowal saunkhri, Balachaur - 1445 21. 

2. Gynaecologist, Deptt. of Gynaecology & obstratrics, 
PAU Ludhiana. 



was higher than that at PAU clinics (66 
out of 155 ; 43.2%). This might be due 
to lesser degree of previous handling in 
field. cases (34.2%) as compared to PAU 
clinics (65.7 %). Singh ( 1991) found lower 
survival rate in injudiciously handled and 
delayed dystocia cases (50.6%) than fresh 
unattended cases (75.1.%). In the present 
study the survival rate was significantly 
higher (p<0.05) in dystocias due to foetal 
oversize and uterine torsion in field as 
compared to PAU clinics cases. Survival rate 
following caesarean section. at PAU clinics 
have been reoorted to be low (25.0%) in 
buffaloes (Prabhakar, 1995), especially in 
cases of uterine torsion being 15.2 and 
16.4 % as reported by Singla ( 1988) and 
Kumar ( 1990), respectively. 

In both field and PAU clinics operated 
cases, as the time period between the first 
stage parturition and the operation 
increased, . the survival rate decreased 
gradually (Table.2). Caesarean section 
performed later than 18 to 36 hours led 

to high mortality rate probably owing to 
endotoxaemia (Top and Verdnock, 1979 
and Saxena et al, 1989), uterine oedema, 
haemorrhage and/or dehydration (Robeyf,s 
1971 ). Saxena et al ( 1989) recorded 
53.8% survivability in caesarean operated 
bovines · suffering from dystocia for more 
than 36 hours. 

Fertility status following caesarean 
section in relation to duration of dystocia 
has been shown inTable 3. Conception rate 
was lower in the animals in which the interval 
between the first stage of parturition and 
operation was more, probably because of 
high tendency of formation of uterine -
adhesions. The uterine adhesions play a 
major role in causing infertility after the 
caesarean operation (Roberts, 1971 ). In 
contrast Cattell and Dobson ( 1990) 
observed 75% conception rate after 
caesarean section in British cows in which 
elective surgery is usually performed in fresh 
cases as also evident from high calf survival 
rate (95%). 

Table 1. Survival rate following caesarean section with respect to various causes of dystocia. 

Field Cases PAU clinics Cases 

Indication for Operation Total Previously Survival rate Total Previously Survival rate 
handled (%) handled (%)) 

Foetal causes 
Oversize 10 3 10.0· 13 10 30.7 

Monster 9 2 66.6 7 6 71.4 

Maternal causes 

Uterine torsion 19 8 . 73.6" 69 44 33.0 

Pelvic fracture/ 13 4 46.1 20 11 60.0 
Abnormal pelvis 

Incomplete cervical 12 5 75.0 16 9 62.5 
dilatation 

Others 10 3 70.0 30 22 40.0 

Total 73 25 67.1 155 102 43.2 
(34.2) (65.7) 

Figures in parentheses indicate percentage. "p<O.05 in a row 
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Table.2: Survival rate of caesarean operated animals in relation to duration of dystocia 

D~ratlon of 
dystocla 

Less than 
36 hours 
36 to 72 
hours 
More than 
72 hours 

Total 

Table. 3: 

Durltlon of 
Dystocla 

Less than 
36 hours 

36 to 72 
hours 
72 to 108 
hours 
More than 
108 hours 

Total 

Field cases 

Total Survlva• 
rate(%) 

31 74.1 

26 57.6 

16 43.7 

73 67.1 

Fertility status of pooled field and PAU clinics 
section in relation to duration of dystocia. 

Total Conceived 

47 

18 

13 

12 

90 

15 
(31.9) 

5 
(27.7) 

3 
(23.0) 

2 
(16.6) 

25 
(27.7) 

Figures in parentheses indicate percentage 
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ABSTRACT 

The newly formulated durg based on the 
information from the Materia Medica of Ayurvedic 
Medicines was prepared and named as MAU 
drug. Six ayurvedic ingredients were selected, 
pulvarised and packed In Department of 
Gynaecology and Obstetrics, MAU. Parbhani. 
The administration of 5 gms of this formulation 
per buffalo as a single dose orally, effected 60 
per cent induction of oestrus with mean interval 
of 14.08 days. The conception rate was found 
to be 60 per_ cent 

Toe ·anoestrus is -major problem faced 
by the buffalo owners both in farm and 
field conditions. The main reason of 
anoestrus in rural buffaloes is due to 
nutritional deficiencies, as the farmers 
cannot meet the nutritional requirements of 
their herds due to their poor economical 
conditions. The service period, dry period 
and intercalving period are relatively long 
in · buffaloes which is primanly due to 
postpartum anoestrus. Since the hormonal 
therapies for anoestrus is- very costly, a 
non-hormonal herbal preparations are being 
largely employed in the treatment of 
postpartum anoestrus. 

It is well known fact that traditional 
indigenous veterinary remedies are routinely 
practised in animal treatment particularly in 
rural areas. Standardisation of various 
pharmacologically and clinically proven 
drugs have already been initiat~. The 
objective of the present study was to 
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evaluate the efficacy of newly formulated 
drug on induction of oestrus in postpartum 
anoestrus buffaloes. 

MATERIALS AND METHODS 

A total of 30 rural postpartum anoestrus 
buffaloes were selected from village Pangali, 
under the jurisdiction of Livestock 
Development Officer (Extension), Panchayat 
Samiti, Parbhani. These buffaloes were 
having history of not exhibiting heat 90 days 
or above following parturition. Group I 
consisted of 20 buffaloes, which were 
administered single dose (50 gms) of MAU 
drug per buffalo orally. Group II consisted 
of 1 0 buffaloes, which were untreated. The 
animals under treatment and control group 
were observed regularly by per rectal 
examination for a period of 42 days post 
treatment for detection of a oestrus and 
related ovarian changes. 

MAU drug is a ayurvedic product 
consisted of Ulatkambal 1 0 gms, Bambu 
leaves 1 0 gms, Jute seeds 16 gms, Lodhra 
1 0 gms, Hlrabol 2 gms and Kalabol or 
Korphad 2 gms per single dose pack. The 
above formulated ayurvedic ingredients 
were pulvarised and packed in Department 
of Gynaecology and Obstetrics, Veterinary 
College, MAU., Parbhani. The animals which 
responded to the MAU drug treatment with 
manifestation of ovulatory oestrus were bred 
naturally or artificially and the pregnancy 
was confirmed 90 days post breeding. 



RESULTS AND DISCUSSION 

Twelve out of twenty (60%) treated 
animals in group I exhibited oestrus, with 
mean time interval of 14.08 days. 
Subsequent to gynaeco-clinical examination 
ten buffaloes were bred, out of that 6 ( 60%) 
buffaloes conceived. All the ten buffaloes 
from untreated control group did not exhibit 
any clinical signs of oestrus nor any ovarian 
activity. Since MAU drug is a new formulation 
there are no earlier studies available 
regarding induction of oestrus and 
conception rate. 

However, several other indigenous 
drugs marketed by Pharmacutial companies 
like Prajana (Patil et al, 1983); Heatinee 
(Nemade et al, 1994); Estrona (-shah and 
Darashri, 1985) and Moralac tablets 
(Dhoble and Markandeya, 1995) have been 
tried with regard to induction of oestrus and 
ovulation in diary cows and buffaloes. 

Higher values of induction of oestrus 
and conception rate were reported by Patil 

et al,. ( 1983) in cows, Shah and Derashri 
1985) and Nemade et al,. ( 1994) in 
buffaloes. The response of newly MAU drug 
for induction of oestrus was similar and 
conception rate was lower than those 
reported · by Dhoble and Markandeya 
( 1995). New fo'rmulation was found to be 
effective in treating the anoestrus cases with 
a single dose. 

Based. on the results of induction of 
oestrus and the time required for the 
manifestations of oestrus after administration 
of this treatment, it appears that MAU drug 
is fairly efficient in induction of oestrus in 
postpartum anoestrus buffaloes. However, 
there is need to further improve this 
formulation for its clinical efficacy in 
induction of oestrus, may be by addition 
of certain other related ingredients. Further 
there is also a need to study the 
pharmacodynamics of this formulation and 
its relationship with improvement of fertility. 
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ABSTRACT 

Exapar was found to be effective in expelling 
the foetal membranes in about 50 per cent of 
crossbred cows having retention of foetal 
membranes (RFM) and also involution of uterus 
and occurrence of first post partum heat were 
earlier when compared to cows having RFM but 
treated with Replanta. 

x xr---
The impact of RFM on the farmers is . 

great in that it causes great financial loss 
by way of increased intercalving periods 
due to delayed involution . of uterus and 
uterine complications such as endometritis 
and pyometra leading to infertility or sterility. 
As there is dearth of information on the 
drug of choice for the expulsion of RFM, 
present study was undertaken to study the 
efficacy of two drugs in expulsion of foetal 
membranes, involution of uterus and 
occurrence 'of first post partum heat. 

MATERIALS AND METHODS 

In the present work twenty crossbred 
cows with RFM were selected from the 
clinics, College of Veterinary Science. 
Tirupati as well as from the Veterinary 
Hospitals in and around Chittoor. They were 
divided into two groups randomly and 
adminis~red Exapar or Replata. Group I 
were treated with Exaper 100 ml twice on 
the first day and 50ml on the subsequent 
two days. Group II were treated sii'nilar1y 
with Replanta 100 gm and 50 gms for 
three days. 
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The efficacy of Exapar and Replanta 
was evaluated on the basis of the expulsion 
of foetal membranes (FM) and involution 
of uterus as well as on the occurrence of 
first postpartum heat. Twenty cows without 
RFM were utilized as control animals. The 
method suggested by Francis and Raa 
( 1971) was adopted to study the uterine 
involution. 

RESULTS AND DISCUSSION 

Out of 10 cows having RFM treated 
with Exapar, 5 cows expelled the FM 
completely on the 2nd day. The other 5 
cows did not shed FM evenafter 3 days 
which were removed manually VJithout much 
difficulty. All the 10 cows having RFM 
treated with Replanta did not shed FM 
evenafter 3 days'. When the attempts made 
to remove the same manually slight difficulty 
was felt Contrary to the present 
observations Chakrabarthi and Pal ( 1990) 
and Hamidul Islam and Nooruddin ( 1990) 
found replanta as a drug of choice for the 
expulsion of FM in cows who have 
administered different combinations of 
Replanta (oral) along with I/u antibiotics, 
antiseptics and calcium borogluconate (1/V). 
This might be the reason for difference with 
the present study. 

The mean size of the gravid and 
nongravid uterine horns from first week post 
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partum to 8 weeks in various groups is 
indicated in Table 1. In 1 0 cows without 
RFM and in 5 cows which expelled the 
FM after Exapar treatment, the involution 
of the gravid and nongravid uterine horns 
was completed by 5 weeks and 4 weeks 
after parturition, respectively. In 5 cows 
which did not expel FM after Exapar 
treatment and in 1 0 Replanta treated cows, 
the same was completed by 6 weeks and 
5 weeks after parturition, respectively. In 
the cows treated with Exapar the mean time 
of involution was less when compared to 
those treated with Replanta (Table 1 ). 

The mean time of involution of gravid 
and nongravid uterine horns between cows 
without RFM and cows having RFM .treated 
with Replanta as well as between cows 
treated with Exapar and Replanta was 
significant (p<0.0 1) but in significant 
between cows without RFM and cows 
having RFM treated with Exapar. The present 
findings are similar to the findings of Morrow 
et al, ( 1969) in cows with RFM and findings 
of Choudhury et al, ( 197 4 ). Agasti et al, 
( 1975) and Kumpf ( 1984) in cows without 

RFM. The difference between the cows 
without RFM and with RFM, might be due 
to the introduction of microorganisms whi!e 
removing the foetal membranes as opined 
by Banerjee ( 1966). 

Cows without RFM exhibited first post 
partum heat on an average by 36.50±0.97 
days. The mean time of occurrence of first 
post partum heat in cows having RFM and 
treated with Exapar and Replanta was found 
to be 39.30± 1.89 and 42.40± 1.55 days 
respectively. A significant difference 
(P<0.05) in the mean time of occurrence 
of first post partum heat was observed 
between cows without RFM and RFM cows 
treated with Replanta but it was insignificant 
between cows without RFM and Exapar 
treated cows. Though there was a slight 
difference in the mean time of occurrence 
of first post partum heat between Exapar 
and Replanta treated cows, the same was 
insignificant. The time of occurrence of first 
post partum heat might be influenced by 
the time taken for the complete involution 
of uterus as opined by Paisldy etal, ( 1986). 

Table. 1: Involution of uterine homs in normally calved cows without RFM and in cows 
having RFM treated with Exapar and Replanta. 

Involution of gravid uterine horn Involution of non-gravid uterine horn 

Weeks Normally Cows having RFM Mean Normally Cows having RFM Mean 
post- calved COWS values calved cows values 
par- without RFM Treated with Treated with for without RFM Treated with Treated with for 
tum (cm) Exapar (cm) Replanta (cm) weeks Exaper (cm) Replanta (cm) weeks 

(cm) (cm) 

1 11.208±0.46 11.10•±0.60 13.058±0.66 11.98m 9.25"±0.49 10.151±0.58 11.558±0.51 10.32m 
2 8.25b±0.28 8.75b±0.54 9.75b±0.38 8.92" 6.80b±0.31 7.40b;t0.4.1 8.25b±0.31 7.48" 
3 6.45c±0.29 6.80c±0.35 7.65c±0.33 6.97° 5.30c±0.30 5.50c±0.44 6.50c±0.30 5.77" 
4 5.25d±0.26 5.65d±0.33 5.9Qd±0.25 5.60P 3.90d±0.24 4.15d±0.30 5.00d±0.27 4.35P 
5 3.908±0.15 4.20e±0.27 4.50.±0.25 4.20q 3.15c1a±O. 19 3.258±0.14 3.85±0.14 3.42g 
6 3. 15.,±0. 14 3.251±0.28 3.501±0.21 3.30' 2.50er±O. 14 2.60er±0. 12 3.0oer±0. 10 2.70' 
7 2.651V±0. 14 2.751V±0.22 3.00IV±0.20 2.80'9 2.40IV±0.09 2.501V±0.07 2.601g±0.09 2.50 .. 
8 2.4QQ±0.14 2.45g±0.17 2.75g±0.13 2.531 2.30U±0.08 2.35g±0.07 2.40°±0.06 2.358 

5.41u 5.69u 6.26v 5.79" 4_45u 4_74u 5_39v 4.86v 

Values with different superscripts in a column differ significantly (P < 0.01 ) 
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ABSTRACT 

Eighteen crossbred cows were utilised to 
determine the effect of induced endometritis on 
bacterial count, Oestrus cycle length and 
progesterone concentration. Statistical analysis 
of bacterial count revealed highly significant 
difference (P<O.O 1) between follicular and luteal 
phase groups on day 2 and 5 bf post bacterial 
inoculation. Induced endometritis increased the 
oestrus cycle interval from 21.33±0.33 days 
in control to 28.33±0.56 days in cows infused 
with bacterial culture during luteal phase of 
oestrus cycle. Where as oestrus cycle interval 
in experimental cows during follicular phase did 
not differ significantly between induced and 
control group of cows. Progesterone 
concentrations differed significantly between 
follicular phase and luteal phase cows. The study 
indicated that the uteri of folicular and luteal phase 

· animals differ significantly in their inflammatory 
response to bacterial infusions. 

---x·----->e·---
Reproductive efficiency is the major 

determinant of life time productivity in female 
livestock. Endometritis is a common 
reproductive disorder in dairy cattle 
(Coleman et al, 1985). Endometritis 
increases intervals from calving to ovulation, 
detected estrus, and conception and it 
delays uterine and cervical involution 
(Lindell et al, 1982, Fonseca et al, 1983 
and Coleman et al, 1985 ). Therefore, the 
present study was undertaken to study th~ 
effect of induced endometritis on bacterial 
count, oestrus cycle length and 
progesterone concentration in cows. 
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MATERIALS AND METHODS 

Eighteen · crossbred cows, maintained 
at University Research Station, Madhavaram, 
were selected for experimental induction of 
endometritis. Cows were examined to 
eliminate clinical abnormalities of the 
reproductive tract and stage of Oestrus cycle 
was determined. Six crossbred cows were 
selected with luteal phase . and bacterial 
inoculation was carried on 11th day of 
cycle. Another six cows with follicular phase 
of the cycle were selected and bacterial 
inoculation was done on the 'Clay of estrus. 
The control group comprised of six cows 
out of Which 3 cows with follicular phase 
and 3 with luteal phase. They were 
administred with phosphate buffer 
saline.Corynebacterium pyogenes 
organisms with a strength of 3 x 109 colony 
forming units were infused into both uterine 
horns transcervically by using infusion glass 
pipettes. Bacteriological samples were 
collected aseptically from the uterus of all 
cows before commencement of experiment, 
second and fifth day following the 
inoculation. Blood samples were also 
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collected on the above mentioned days for 
estimation of progesterone in serum. All 
experimental animals were monitored for 
oestrus cycle evaluation by a teaser bull 
and also by rectal palpation (Vecchio et 
al., 1992). Bacterial count was done by . 
adopting plate count technique as described 
by Malik ( 1967). Progesterone 
concentration of serum samples was 
estimated by Coat-A-Count method of 
solidphase radioimmunoassay as described 
by Kubasik ( 1984 ). 

RESULTS AND DISCUSSION 
The mean bacterial count was 

2. 166±0. 945x 106 per ml and 
25.666± 1.580x 106 after 2nd day of 
bacterial inoculation in experimental cows 
in follicular and luteal phase respectively. 
The bacterial count was nil on the 5th day 
of bacterial inoculation in cows in follicules 
phase group where as• they were 
43.500± 1.540x 106 per ml in luteal phase 
cows. ·The bacterial count differed 
significantly (P<0.05) between follicular 
phase and luteal phase animals on day 
second and fifth of bacterial inoculation. The 
difference in bacterial activity might be due 
to the action of progesterone which inhibits 
the uterine defence mechanism of luteal 
phase animals. This was in agreement with 
findings of Black et al., ( 19 5 4) and Hawk 
et al., ( 1957). They recovered large number 
of bacteria from the uteri of luteal phase 
cows after inoculation, where as the uteri 
of follicular phase animals contained 
relatively few · of introduced organisms. 
Nishikawa et al., ( 1984) studied the effect 
of stage of Oestrus cycle on uterine infection 
induced by Escherichia Coli. They observed 
that Escherichia coli inoculated in dioestrus 
stage induced purulent endometritis, 
whereas Escherichia coli inoculated at 
proestrus stage did not cause purulent 
endometritis. Jhey opined that stage of 
oestrus cycle affects the course of uterine 
infection. Hawk et al., ( 19.64) suggested 
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that bactericidal activity was inhibited by 
progesterone. 

The mean oestrus cycle length . in 
control group of cows was 21.33±0.33 
days whereas cows infused with bacterial 
culture during luteal phase showed 
significantly (P<0.0 1) increased oestrus 
cycle length of 28.33±0.56 days. The mean 
oestrus cycle length was 20.67±0.42 days 
in cows infused with bacterial culture during 
follicular phase when compared to that of 
20.33±0.33 days in control group of cows. 
Vecchio et al., ( 1992) observed that 
induced endometritis increased interestrus 
interval from 20.6± 1.0 day for control cows 
to 27.7± 1.0 day for the cows infused with 
bacteria. 

The mean progesterone concentration 
was 0.15±0.01 ng I ml in cows with luteal 
phase before bacterial infusions. The mean 
progesterone concentration on second day 
of bacterial inoculation was 0.21±0.01 
ng I ml in cows with· luteal phase. The 
corresponding values on 5th day of bacterial 
inoculation were 0.65±0.05 ng I ml in cows 
with follicular phase and 4.17±0.11 ng I ml 
in cows with luteal phase. The high bacterial 
growth might be due to increase in levels 
of progesterone which inhibits the uterine 
defence machanisms of luteal phase 
animals. The results of the present study 
indicated that the uteri of follicular and luteal 
phase animals differ in their inflammatory 
response to infectious agents. This was in 
accordance with the finc;lings reported by 
Mc Donald et al., ( 1952), Black et al., 
(1953) and Rowson et al., (1953). 
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ABSTRACT . 

Rectal examination of cows inseminated with 
O hr. 1 hr and 2 hr post-thaw incubation of 
semen in cotton. on day 21 and 35 (day O 
being the day of Al) for the presence or absence 
of Cl in the ovary and on the day 60 for 
confirmation of pregnancy indicated 7. 1, 8.3 and 
21.4% incidence of embryonic mortality, the 
mortality being higher following 2 hr post-thaw 
Al interval. 

---X':------x:---

lt is generally accepted that while 
fertilization rates after artificial insemination 
are close to 90%, the calving rates are close 
to 50%. Fertilization rates of 82-95% have 
been reported following use of frozen 
thawed semen (Wishart and Young, 197 4, 
Spitzer et al., 1978; Shelton et al, 1979; 
Diskin and Sreenan, 1980). However, 
embryo survival rates are considerably low. 
Pregnancy rates to single insemination are 
reported to be 50-57% (Sreenan and 
Mulvehill. 1975; Roche et al, 1977). 

The introduction of frozen semen 
technology in many geographical locations 
of our country has created new problems. 
In an attempt to extend Al to farmers' door 
the thawed semen straws from Al centres 
are some· time carried to door step of cattle 
owner after being wrapped in cotton. This 
leads to considerable variation in post-thaw 
interval to Al depending upon the distance 
involved and transport facilities available. 

The present study was aimed to study 
the effect of such practice on embryonic 
mortality in cows. 
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MATERIALS AND METHODS 

A total of 75 cows belonging to the 
dairy farm of HP. Krish Vishvavidayala were 
employed in this study. They were divided 
into three groups each comprising of 25 
Jersey cows. Cows in group I were 
inseminated within 1 O min of thawing of 
straws. Cows in group II were inseminated 
with thawed semen wrapped in cottonwool 
for 1 hr at room temperature (circa 25°C), 
while CJ)ws in group Ill were inseminated 
with thawed semen wrapped in cotton for 
2 hr. All these animals were examined per 
rectum on days 21 and 35, (Day O being 
the day of Al) for the presence or absence 
of corpus luteum (CL) in the ovary.The 
animals Which possessed CL on both days 
on the same ovary at same place and were 
not found to be pregnant on day 6<;) were 
suspected to have undergone early 
embryonic mortality subsequent to maternal 
recognition of pregnancy. 

RESULTS AND DISCUSSION 

The data "3bulated in Table indicate that 
of three gropups of 25 animals each 1_4, 
12 and 14 cows, respectively, possessed 
CL on days 21 and 35. Rectal examination 
on day 60 post Al revealed that 13 (52.0%). 
11 (44.0%) and 11(44.0%) animals were 
pregnant in the three groups, respectively. 
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Thus out of 14, 12 and 14 cows which 
possessed C.L. on day 21, 1, 1 and 3 
animals whicl1 were not found pregnant on 
day 60 indicated 7.1, 8.3 and 21.4% 
incidence of early embryonic mortality in 
the three groups. 

Apparently, the incidence of embryonic 
mortality in cows inseminated with semen 
incubated in cotton for 2 hr after thawing 
(Group Ill) was two-and-a-half to three-fold 
greater than in cows inseminated either 
within 10 min of thawing (group I) or after 
post thaw interval of 1 hr (group II). However, 

the difference could not be resolved in 
statistical terms presumable due to low 
population size. Henricks and associates 
( 1971) showed a fertilization rate of 89% 
but the proportion of embryos surviving at 
day 42 after insemination was only 70%. 
Since these results indicate that the number 
of animals inseminated 2 hr. post-thaw 
(group Ill) was much higher than either the 
group I or II, a compromiSe in the 
management practice of inseminating with 
the semen upto 2 hr may lead to an increase 
in embryonic mortality. 

Table: Embryonic mortality in cows inseminated with thawed semen stored in cotton at 
room temperature for different intervals. 

Attributes 

No. inseminated 

No. possessing CL (%) 

No. pregnant 

Embryonic mortality rate (%) 

Day 21 

Day 35 

Hours Post-thaw (cotton incubation) 
0 1 2 

(Group I) (Grtoup II) (Group Ill) 

25 25 25 

14(56.0) 

14(56.0) 

13 

1 / 14(7.1) 

12(48.0) 

12(48.0) 

11 

1 / 12(8.3) 

14(56.0) 

14(56.0) 

11 

3/14(21.4) 
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ABSTRACT 

An experiment was conducted to study the 
serum calcium. inorganic phosphorus, total 
protein. cholesterol and alkaline phosphatase 
levels. during pregnancy in indigenous pigs of 
Assam. Except calcium. the other blood 
constituents were found to be higher (P<0.0 1) 
in oestrus than prepubertal stage. During 
pregnancy, . the levels of· different blood 
constituents were found to be incressed towards 
the late pregnancy indicating the demands of 
these constituents by the foetus. 

---x------ x:- - -
During pregnancy, a sequence of 

changes occur including the biochemical 
constituents of blood. Protein as a nutrient 
is an essential components for both the dam 
and the growing foetus (West and Todd, 
1967). The fluctuations of these constituents 
of blood indirectly reflects the demand and 
utilization by the foetus, dam or both. 
~lthough several scientists have worked on 
different constituents of blood during 
different stages of pregnancy, no information 
is available on the constituents . of blood 
during different stages of pregnancy in 
indigenous pigs of Assam. Therefore, the 
present experiment was carried out. 

MATERIALS AND METHODS 

Twenty apparently healthy gilts 
approaching puberty were selected. The age 
of the animals ranged from 186-200 days 
on the beginning of the experiment and their 
body weight varied from 23 to 29 kg. All 
the animals were kept indoor and reared 
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under standard managemental practices- of 
the farm. The experimental animals reached 
puberty on 233.64±4.48 days and they 
were meted with a fertile boar in the third 
cycle. Blood samples were collected from 
each of experimental animals at the 
beginning of the experiment. on the day 
of oestrus, early pregnancy (30 days),.mid 
pregnancy (60 days) and late pregnancy 
(90 days) Serum was ·separated from the 
blood samples and stored at -20° C till 
analysis was carried out. Galcium, inorganic 
phosphorus. total protein, cholesterol and 
alkaline phosphatase were estimated from 
the serum samples by adopting standard 
biochemical procedures. The data were 
analyzed statistically as per standard 
methods of Snedecor and Cochran ( 1967). 

RESULTS AND DISCUSSION 

Serum calcium. inorganic phosphorus, 
total protein, cholesterol and alkaline 
phosphatase during 

I 
different stages of 

pregnancy in pigs are presented in Table 
1. From the· perusal of the table it is revealed 
that these blood constituents differed 
significantly (P<0.0 1) among different 
stages of pregnancy. The serum calcium 
levels did not differ significantly between 
the prepuberal and oestrus conditions. 
However. the levels of calcium rose 
significantly (P<0.01) towards the late 
pregnancy. Similar findings were also 
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reported by various workers (Mogens, 
1970; Yakimchuk, 1978). The lower level 
of serum calcium found during oestrus might 
be· related with high concentration of 
oestrogenic hormone (Folley, 1936) in 
sows. However, the higher level of serum 
calcium found during pregnancy might be 
related with efficient absorption of · calcium 
due to increase demand· of calcium during 
pregnancy and lactation (Mogens, 1970). 

The serum inorganic phosphorus was 
significantly (P<0.0 1) higher in oestrus, then 
it dropped during early pregnancy but 
increased towards the late pregnency. This 
might be associated with high level of 
oestrogenic activity which usually elevated 
the serum inorganic phosphorus level in 
circulation (Horvath and Kutas, 1959). 

The serum protein level was highest 
in oestrus than prepubertal and pregnancy. 
With the advancement of pregnancy, the 
serum protein level increased which might 
be due to hike in oestrogen (Mehta et al, 
1989). McDonald ( 1980) .reported that as 
the · pregnency advanced, protein 
concentration in maternal circulation 
increased and indicating a positive 
association with pregnancy establishment. 
Increase of protein concentration during mid 
pregnancy may be explained as increased 
demand of protein by growing foetus and 
that for late pregnancy may be due increase 
synthesis of globulin action essential for 
colostrum synthesis (Larson, 1958). 

A significant increase in serum 
cholesterol was noted in oestrus than 
prepubertal stage, which might be due to 
peak level of oestroge'n. Physiological stress 
condition during oestrus might elevate the 
total serum cholesterol level (Searcy, 1969). 
During stress, the levels of catecholamines 
reported to be increased which might 
enhance the lipolysis of fat resulting 
increased levels of serum cholesterol 
(Bartley, 1970). The cholesterol levels again 
increased towards mid and late pregnancy 
might be due to increase in level of 
progesterone in the circulation (Jadhav et 
al, 1977). 

Higher level of serum alkaline 
phoisphatase during oestrus than 
prepubertal stage might be due to peak level 
of oestrogen (Searcy, 1969). The mean 
value of serum alkaline phosphatase 
increased from oestrus to mid pregnancy 
followed by a decline in late pregnancy. 
The gradual increase in serum alkaline 
phosphatase level appeared to be due to 
liberation of this enzyme from the placenta 
(Boyer, 1961 ). Another possible explanation 
could be greater need of phosphate for 
implantation to occur (Mehta et al 1989). 
Decreased level - of serum alkaline 
phosphatase during late pregnancy may be 
due· to utilization of this enzyme based 
material for growing foetus (Pathak et al, 
1986). 

Table 1. Serum calcium, inorganic phosphorus, total protein, cholesterol and alkaline 
phosphatase during different stages of pregnancy in indigenous pigs of Assam. 

Calcium Inorganic Total protein 
Phases mg% phosphorus g% 

mg% 

Prepubertal 9.668±0.23 6.148±0.15 6.048±0.12 
Oestrus 9.318±0.24 7.08b±0.10 7.86b±Q.1Q 
Early pregnancy 10.01•±0. 18 . 5.67"±0.18 6.94°±0.16 
Mid pregnancy 10.68°±0.12 5.70"±0. 18 7.06°±0.20 
Late pregnancy 10.76°±0.24 6.44-±0.16 7.34bc±0.18 

Figures bearing different superscripts in a column differ significantly (P<0.05). 
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Qiolesterol Alkallne phos-
mg% phatase 

K.A.U./ml 

94.898±2.59 7.068±2.31 
119.46bc!: 1.93 10.24b3.13 
100.268±3.32 10.68b±2.64 
117..71bc±2.58 11.96°±2.81 
122.46°±3.13 11.26°±3.24 
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ABSTRACT 

The oocytes recovered from the ovaries of 
slaughtered animals were matured for 24 to 36h 
at 39° C under 5% CO2 in air in TCM-199 
medium supplemented with hormones, including 
FSH (5µg/ml), LH ( 10µg/ml) and estradiol-17~ 
( 1~,g/ml) or sheep follicular fluid (SFF) recovered 
from ovarian follicles (3 to 5mm) or with 
combination of SFF and hormones. tt was 
observed that inclusion of SFF along with 
hormones significantly increased the maturation 
rate (77 .82%) when compared with medium 
alone . (40.95%), medium with hormones 
(54.83%) and medium with SFF (66.95%). The 
results of this study shows that addition of SFF 
to the maturation medium can . enhance the 
maturartion of oocytes of sheep in vitro. 

------:x- --:x---
Recently, several studies have claimed 

a beneficial effect of inclusion of f pllicular 
fluid in medium for in vitro maturation Qf 
oocytes and their subsequent fertilization 
and deillllopment (Naito et al., 1988, 1989; 
Yoshida et al. 1992). However, pig 
follicular fluid has been shown to inhibit 
oocyte maturation (Stone et al., 1978; 
Tsafriri et al., 1982). The present study 
was conducted to examine the effect of 
slieep follicular fluid on the maturation of 
oocytes of sheep in vitro. 

MATERIALS AND METHODS 

Ovaries of sheep were c.,btained from 
Karnataka animal food corporation (KAFCO) 
slaughter house, Bangalore and were 
transported to the laboratory in sterile 
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Dulbecco's phosphate buffered saline 
(DPBS) or normal saline with antibiotics at 
37°C. 

The follicular oocytes were collected 
aseptically from the ovaries by follicular 
aspiration or puncturing of follicles or slicing 
of ovaries or by slicing the aspirated ovaries 
into the collection medium (DPBS) 
supplemented with 5 per cent fetal calf 
serum (FCS). Oocytes with intact and tight 
cumulus cells were collected and washed 
three times in TCM-199 supplemented with 
io% FCS and then cultured in groups of 
1 O to 15 oocytes in 50µ1 drops of specified 
maturation medium under mineral oil for 
24 to 36 hrs at 39°C with 5% CO2 under 
high humidity in a CO2 incubator. 

The experiment was conducted using 
TCM-199 medium supplemented with 10 
per cent. sheep follicular fluid (SFF) alone 
or medium supplemented with 10% SFF 
and hormones (5µg/ml FSH, 10µg/ml LH 
and 1 µg/ml estradiol-17~) Qr medium with 
hormones for in vitro maturation and were 
compared with those results obtained using 
medium alone. 

• This paper formed part of thesis submitted to the 
University of Agricultural Sciences. Bangalore in 
partial fulfilment d the degree of M. V.Sc in Veterinary 
Gynaecology and Obstetrics. 

The facilities for the research w0f1c were provided 
under state funded project DR/SPR/VG0-3/95-96 
under state plan research grants of the University 
of Agricultural Sciences, Bangalore. 



Sheep follicular fluid (SFF) was 
aspirated from follicles having a diameter 
of 3 to 5mm. Aspirates were pooled and 
centrifuged at 3000 rpm for 30 minutes 
at room temperature, heat inactivated and 
filtered using 0.20µ filter and stored in one 
to two ml aliquots at - 20• °C until use. 

The maturation of oocytes were 
assessed by their morphological changes 
and nuclear changes. The morphological 
changes were assessed by the expansion 
of cumulus oophorus cell mass, increase 
ii;t perivitelline space, appearance of first 
polar body and breakdown of cortical 
granules. These changes were observed 
using inverted microscope (Nikon Diaphot 
TMD) at a magnification of 14,000 to 
28,000 times. The nuclear maturation of 
oocytes were assessed by fixing of oocytes 
with aceto-methanol ( 1 :3) and staining with 
4 per cent Giemsa stain. The maturation · 
was assessed on observing Metaphase-11 
chromosome patterns. 

The statistical analysis was carried out 
as described by Snedecor and Conchran 
( 1988). 

RESULTS AND DISCUSSION 

The rate of matauration of oocytes of 
sheep matured in vitro in TCM-199 medium 
supplemented with SFF, medium with only 
hormones or medium alone were examined 
and results are presented in Table 1. 

The maturation of . oocytes of sheep 
matured in vitro in the medium 
supplemented with SFF and hormones was 
77.82±2.69 per cent which was 
significantly higher when compared to other 
supplements to the medium or medium 
alone. Out of the oocytes matured in medium 
with SFF and hormones, 73.25±0.83, 
70.34± 1.49 and 56.39±2.31 per cent of 
oocytes showed cumulus cell expansion 
(CCE), breakdown of cortical granules and 

increase in perivitelline space (PVS) 
respectively. 

Further, addition of SFF alone to media 
showed significantly lower (P::!E:0.05) rate 
of maturation (66.95±1.28%), cumulus cell 
expansion (62.33±1.55%), breakdown of 
cortical granules (59.09±1.62%) and 
increase in PVS ( 50.64± 1.05%), than those 
exposed to the medium containing SFF and 

. hormones. Similarly in medium TCM-199 
with hormones and in medium TCM-199 
alone significantly lower percentage of 
maturation, cumulus cell expansion, 
breakdown of cortical granules and increase 
in perivitelline space were noticed. 
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The results of the present study shows 
that SFF induced the overall maturation rate 
(66.95± 1.28%) in sheep oocytes in vitro 
which • demonstrated that homologou~ 
follicular fluid derived from ovarian follicles 
exert a stimulatory effect on in vitro 
maturation of oocytes. 

In the present study the· number of 
sheep oocytes matured under similar 
condition was lower than reported by 
Larocca . et al, ( 1993). This may be due 
to the low per cent of SFF added to the 

1
t;,asic medium ( 10%) when compared to 

· use of 30 per cent follicular fluid by Larocca 
et al, ( 1993 ). Further, the results obtained 
from different species may not tru,!y reflect 
a comparison of the effect of follicuf§r fluids. 

Further, It has been reported that the . 
follicular fluid obtained from the different 
size follicles may also influence the rate 
of maturation of sheep oocytes in vitro (Sun 
et al, 1994). Such a variation in rate 
maturation induced by follicular fluids from 
various sized follicles may account for the 
variations in the levels of hormones and 
growth factors present in the follicles of 
various sizes. In the present study, SFF was 
obtained by pooling the follicular fluid from 



follicles of all sizes and incorporated into 
the -medium at the rate of 10% as against 
20 or 30 percent of follicular fluid 
incorporated by the earlier workers, which 
may be one of the reasons for lower rate 
of maturation obtained in present study. 

The results suggested that the growth 
factors and hormones present in the SFF 
alone may be insufficient to induce in vitro 
maturation in the greater population of 
oocytes of sheep and further, the addition 
of hormones to the medium along with SFF 
enhance the rate of their maturation in vitro. 

Table 1. Effect of supplementation of sheep follicular fluid (SFF) with or without hormones 
on in v,1ro maturation of oocytes of sheep 

Experimental No. of No. of Percentage of % Cumulus cell % Breakdown % Increase In 
Protocals oocytes oocytes matruration expansion of CGS (Mean PVS (Mean :t 

cultured matured (Mean± S.E.1 (Mean :t S.E.1• ± s.E.1· s.E.1· 

TCM-199 alone 35 32 14 
188 77 40.95±2.0Sd (45.45±2.52)d (41.55± 1.59)d ( 18.18± 1.05)d 

TCM-199 + 64 60 54 
hormones 217 119 54.83±2.07c 153.78±2.04lc (50.42±1.7!W (45.37±0.111<-

TCM-199 + SFF 96 9r 7S 
230 154 66.95±1.28b (62.33±1.55)b (59.09±1.62)D (50.64±1.05)b 

TCM-199 + SFF 126 121 97 
+ Hormones 221 172 77.82±2.691 (73.25±0.83)8 (7.34±1.49)" (56.39±2.31 )8 

Note: Means bearing any one common superscript in . columns do not differ significantly with each other • 
Calculated from number of oocytes matures; PVS: Perivitellne space; CGS: Cortical granules. 
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ABSTRACT 

Ten adult cyciic goats were superovulated 
with 750 IU PMSG, 5 mg PGF2 alpha and 1500 
IU HCG The mean ovulation rate following 
laparotomy on day 6 post onset of oestrus was 
10.90± 1.52. A total of 140 embryos were 
recovered of which 4 7 and 72 were normal 
morula and blastocysts, respectively. Recovered 
embryos were cryopreserved· by vitrification in 
a mixture of 25% glycerol and 25% 
1,2-propanediol in modified Dulbeccos 
phosphate buffered saline (FBSJ. Twelve 
morphologically normal post-thaw vitrified 
embryos transferred to six recipients resulted into 
66.67 per cent pregnancy rate with 50.0 per 
cent recipient kidded. The percentage of kids 
born in recipient-wise following transfer of 
post-thaw vitrified embryos wa~ 50.0 per cent 
and kids born in transferred embryo-wise was 
25.0 ~r cent 

In embryo transfer practice, controlled 
slow freezing was routinely used for 
cryopreservation of mammalian embryos. 
Due to certain disadvantages of slow 
freezing method viz. higher ·cost., time 
consuming and in Jury caused to.. embryos 
due to formation of ice crystals, a rapid 
cryopreservation method, called vitrification, 
was developed (Ralland Fahy, 1985). This 
method eliminated potential damage to the 
embryos due to the formation d ice. 
However, only a few attempts (Yuswiati and 
Holtz, 1990 and Agrawal et al., 1994) have 
been made to study the survivability of 
vitrified goat embryos following transfer to 
recipients. The present work has been 
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undertaken to record the results of transfer 
of vitrified goat embryos to recipients. 

MATERIALS AND METHODS 

Ten adult cyclic (aged 1 to 2 years) 
healthy Assam Local goats were 
superovulated with 750 IU PMSG (Folligon, 
lntervet, Holland) each intramuscularly · on 
day 9 to 11 of the oestrous cycle followed 
by 5mg PGF2 alpha (lutaJyse, Upjohn. USA) 
intramuscularly at 2 4 hour post-PMSG 
injection and 1500 IU HCG (Chorulon 
lntervet, Holland) intravenously at 6 hours 
post onset of oestrus. Oestrus was observed 
at 6 hour interval following the treatment 
and detected by a vasectomised buck. 
Receptive dose were allowed to mate 
naturally with a proven buck until they were 
no longer receptive. Lapratomy was 
performed on day 6 post onset of .oestrus 
for monitoring ovarian response and embryo 
collection. Each uterine horn was flushed 
with sterile 15-20 ml Dul~o's Phosphate 
Buffered Saline (PBS) enriched with glucose 
and anitbiotics and supplemented with 20% 
heat inactivated oestrus goat serum (HIGS) 
(Yuswiati and Holtz. 1990). 

Following recovery, embryos were 
washed three times using fresh holding 
medium (PBS plus 20% HIGS). 
Morphological evaluation of embryos and 
quality grading, were conducted according 
to Lindner and Wright ( 1983). Embryos at 

1. Asslciate Professer, Deptt. of Gynae. Obst. & A.I. 



the early morula to blastocyst stage with 
quality grade of excellent, good or fair were 
subjected to cryopreservation by vitrification 
according to the method of Massip et al, 
( 1987) and Yuswiati and Holtz ( 1990). 
Briefly, embryos were placed into modified 

. PBS containing 10% glycerol ( 1.4. M) and 
20% 1,2-propanediol (2.7 M) for 10 
minutes at room temperature (20-27°C). 
After an equilibration period of 10 minutes 
embryos were exposed to precooled ( 4°C) 
vitrification solution (a mixture of 25% 
glycerol (3.4 M) and 25% 1,2-propanediol 
(3.4M) in modified PBS). Immediately 
emb!'}'OS ( 1 or 2 per straw) were aspirated 
into a 0.5 ml French straw preloaded with 
1.0M sucrose diluent in modified PBS and 
vitrification solution separated by air 
bubbles. The straw was then immediately 
sealed with polyvinyl alcohol powder and 
placed in liquid · nitrogen vapour for 30 
-seconds and then immersed into liquid 
nitrogen (-196°C). After a storage period 
of more than 1 day, straws were thawed 
in a water bath at 20°C and the contents 
were emptied into a sterile watch glass 
containing 1.0M sucrose diluent in modified 
PBS. After 10 minutes, embryos were 
washed twice by· placing them into modified 
PBS. for 10 minutes at a time. Embryos 
were then assessed under stereozoom 
microscope for their morphological 
appearance and grouped as normal and 
abnormal embryos as per the criteria 
described by Hafez ( 1987). 

Twelve morphologically normal 
post-thaw vitrified embryos were surgically 
transferred to six adult recipients 6 day after 
the end of a natural oestrus. The embryos 
were transferred to anterior part of the 
uterine horn ipsilateral to the ovary having 
atleast one corpus luteum. Recipient animals 
were closely observed for onset of oestrus. 
Animals which · did not return · to oestrus 
during · 45 days post transfer of· vitrified 
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thawed embryos were considered pregnant 
and allowed to progress to term. 

RESULTS AND DISCUSSION 

The mean ovulation rate in doner 
animals were 10.90±1.52. This value was 
in close conformity with the findings of 
Armstrong and Evans ( 1983) and Sarmah · 
et al,, ( 1996) in goats. Out of 140 number 
of embryos recovered, the incidence of 
blastocyst stage of embryos were the 
highest (72· nos) followed by morula (47 
nos) at recovery on day 6 post-onset ·of 
oestrus. The observation made in the present 
study was similar to that of Nuti et al., 
( 19.87) and Gogi (1993) in goats. 

The pregnancy rate following transfer 
of post-thaw vitrified embryos to adult 
recipients was 66.67 per cent (4/6). Again 
the percentage of recipient kidded following 
transfer of post-thaw vitrified-embryos was 
50.0 per cent (2/4). Similar findings was 
also reported by Agrawal et al, (1994) 
in goat with higher percentage of recipients 
kidded · following transfer of post-thaw 
vitrified embryos. 

The percentage of kids born in 
recipient-wise following transfer of 
post-thaw vitrified embryos-was 50.0 per 
cent (3/6) and kids born in transferred 
embryo,-wise was 25.0 per cent (3/ 12). 
Out of 3 kids born, one pregnant recipient 
delivered one male and I one female, and 
the other recipient delivered one female kid 
with good health. The average birth weight 
of kids was 1. 9 kg. The kidding rate in 
recipient-wise was higher than that of 
Yuswiati and Holtz ( 1990) and Agrawal 
et al, ( 19 94) in goats. The kidding - rate 
in transferred embryo-wise recorded in the 
study was higher than that of Yuswiati and 
Holtz ( 1990) and Agrawal et al,, ( 1994) 
in goats, but was close· to the findings of 
Schiewe fJ_t alu ( 1991) in sheep. The higher 
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kidding rate obtained in the present study 
might be due to the transfer of normal 
post-thaw vitrified embryos to recipients with 
favourable uterine milieu which might have 
contributed in overcoming the stress of 
vitrification of embryos. Similar views were 
expressed by Mahmoudzaden et al.,, 
( 1993). 

The present study revealed that 
successful pregnancy and kidding could be 

achieved following transfer of cryopreserved 
embryos by vitrification and one-step 
dilution. 
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ABSTRACT 

A biometrical study on 200 follicular oocytes 
collected from 30 pairs of ovaries at slaughter 
· and on 34 normal flushed embryos ( 1-cell to 
late blastocyst) from local goats of Assam was 
carried out. The mean diameter of oocytes and 
embryos including and excluding the z~na 
pellucida, the mean thickness of zona pellu~Ida 
and the width of perivitelline space were studied. 

--~x---x·---
Information on morphological 

development and evaluation of female 
gametes and embryos helps in successful 
application of embryo transfer technology 
(ETT) in livestock production. Although there 
are reports on menturation characteristics 
of ova of cattle, pig, sheep and mouse, 
literature pertaining to the caprine embryo 
is scanty (Cole and Cupps, 1977; Salisbury 
et al. 1985; Hafez. 1987). Theref_ore, the 
present study was undertaken to reco~d the 
menturation characteristics of follicular 
oocytes and early embryos ( 1-cell to late 
blastocyst) of local goats of Assam. 

MATERIALS AND METHODS 

A total of 30 pairs of ovaries (right 
and left) of local goats of Assam were 
collected immediately after slaughter from 
local abattoirs. The ovaries were placed in 
a polythene bag and brought to the 
laboratory in a thermosflask containing ice 
cubes. The visible follicles of different sizes 
viz., 5 mm, 3 mm, 2 mm and <2n:tm 
diameter were dissected out from the ovaries 
and placed in a petridish containing 
phosphate buffered saline (PBS). The 
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oocytes were freed by rapturing the follicles 
and then made free of excess granulosa 
cells. A total of 200 oocytes were 
considered for biometrics. 

For biometrics of early embryos, a total 
of 34 morphologically normal embryos were 
collected from superovulated local goats of 
Assam by flushing the fallopian tubes and 
uterine horns with PBS enriched with BSA 
fraction V. 

After collection, identification and 
evaluation, the folicular oocytes and 
superovulated embryos were subjected to 
the various measurements viz., diameter of 
oocytes including zona pellucida, excluding 
zona pellucida, diameter of embryos 
including zona pellucida, diameter of 
cellmass of embryos. thickness of zona 
pellucida and width of perivitelline space. 
The measurements were taken under phase 
contrast microscope using an occular 
micrometer at 150X magnification following 
the procedure of Linares and King ( 1980). 

I 

RESULTS AND DISCUSSION 

The measurements of follicular oocytes 
of local goats of Assam (Table 1 ) indicated 
that the mean diameter of oocytes including 
zona pellucida varied from 156.82± 1.061,1, 
to 168.70±1.90 µ and from 139.09±2.191,1, 
to 148.12± 1.42µ respectively. The mean 
diameter of embryos including zona 
pellucida and the mean diameter of cell mass 
were seen to vary from 162.19±1.92µ to 
173.87±1.56µ and from 134.95±3.23µ_to 
153.11 ± 1.56µ respectively (Table 2). 



However, the overall mean diameter of 
oocytes and embryos was almost similar 
but biometrics of the oocytes of larger 
follicle, blastocyst and late blastocyst had 
a tendency to show higher measurements. 
the . present findings of oocyte 
measurements are almost similar to the 
findings of Singh and Sharma (1992) while 
much wider range of diameter of embryos 
was also reported by Mapletoff ( 1986). The 
results pertaining to the mean thickness of 
zona pellucida of follicular oocytes varied 
from 9.86±0.33µ to 10.49±0.50; µ. Nearly 
same thickness of zona pellucida was 
observed in superovulated embryos varying 
from 10.38±0.00µ to 11.68±0.58µ 
respectively. The width of the perivitelline 
space of embryos (Table 2) had shown 

some concomitant variation with the change 
of the mean diameter of the cellmass. 
However, the width of the perivitelline space 
was not found in some cases with compact 
cell mass while in others it was 3.89± 1.92µ 

The difference in various dimensional 
characteristics in the morphology of caprine 
oocyte and embryos could be due to the 
follicular and oocyte maturation. The present 
overall findings were lower than that in cattle, 
sheep and pig (Linares and King, 1980; 
Salisbury et al, 1985; Mapletoff, 1986) 
While Sonia ( 1992) reported nearly similar 
results in goat. 

Acknowledgement: We are thankful to the 
Council of Scientific and Industrial Resarch 
( CSIR), New Delhi-110 012 for the financial 
help provided. 

Table 1. Measurements_ (Mean±SE) of oocytes of locar' goats of Assam 

Sizes (diameter) Diameter of oocytes Thickness 
of follicles Including zona Excluding zona 

of zona pellucid& (µI 
(ITVn) 

~lucida ()I.I pelb:lda 
I 

1 o.-ts:rti.& " -~- 5 1 ea. 7<>.t 1.-90 148.12±1.42 
(50) 

4 165.46±1.11 145.97± 1.64 10.38±0.00 
(60) 

3 165.43± 1.56 145.69±1.26 10.32±0.06 
(40) 

2 160.71±1.79 139.96±1.87 9.95±0.24 
(30) 

>2 156.82±1.06 139.09±2. 19 9.86±0.33 
(20) 

SE ,. Standard error 
Figures in parentheses indicate number of observations. 
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Table 2. Measurements (Mean ± SE) of embryos of local goats of Assam 

Diameter of embryos Thickness of zona Width of pervltelline 
Stage of Including zona C.11 mass of pellucida M space M 
embryo 

pelluclda M embryo M 
1-cell 164.78±2.52 134.95±3.28 11.68±0.58 3.89±1.00 
(4) 

2-cell 166.08± 1.63 140.63±3.10 11.03±0.50 1.95±0.96 
(4) 

4-cell 163.45±2.59 137.32±2.56 11.68±0.58 1.30±0.80 
(4) 

8-cell 162.18±1.92 137.53±3.48 11.03±0.50 3.89±1.92 
(4) 

16-cell 163.45±2.59 138.83±3.01 10.38±0.00 1.95±2.15 
(4) 

32-cell 167.38±4.17 145.51±3.77 10.38±0.00 1.30±0.58 
(4) 

Early blastocyst ( 4) 162.19±1.92 144.02±1.00 10.38±0.00 0.00±0.00 . 
cyst (4) 

Blasto cyst 167.38±2.52 141.43±0.05 10.38±0.00 1.95±0.96 
(4) 

Late blasto- 173.87±1.56 153.11±1.56 10.38±0.00 0.00±0.00 
cyst (2) 

SE = Standard error 
Figures in parentheses indicate number of observations. 
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ABSTRACT 

The cumulus-ocoyte-complexes (COC) were 
collected from the bovine ovary at abattoir using 
aspiration and dissection techniques from the 
antral folicles ( 1 to 5 mm diam). The number 
of oocytes recovered per ovary was 3.63±0.17 
and 4.89±0.25 in aspiration and dissection 
techniques respectively. After processing, the 
C0C were in-vitro cultured for 2 4 hours in m-KRB 
TCM-199 and Ham's F-12 Cl,llture media at 37° 
and 39°C.The incidence of Metaphase I was 
found to be highest (56.89%) in aspirated 
oocytas cultured in TCM-199 at 39°C. The 
incidence of Metaphase II w~s found to be the 
highest (37.09%) in dissected oocytes cultured 
in TCM- 199 at 39°C. 

---x---x---
The cumulus-cocyte-complexes (COC) 

liberated from their follicles by different 
techniques can spontaneously resume 
meiosis and complete the nuclear maturation 
when cultured (Shea et al, 1976, Fulka 
et al, 1982). The different incubation 
temperature and culture media were used 
for in-vitro culture of oocytes by various 
workers (Fukui et al, 1982, Eng et al, 
1986). But, there is diversity of opinion 
regarding the best technique of recovery 
of oocytes, best media and incubation 
temperature for in-vitro maturation of 
oocyte. The present study was therefore 
undertaken to study the effect of two 
techniques of oocyte recovery, three culture 
media and two incubation temperatures on 
in-vitro maturation of oocyte. 

MATERIALS AND METHODS 

Bovine ovaries were collected from the 
private abattoir and brought to the laboratory 
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in a thermosflask containing warm (37°C) 
physiological saline solution. The ovaries 
were washed thoroughly in tap water 
followed by warm · physiological saline 
solution and Dulbecco's phosphate buffered 
saline (FES*). The cumulus oocyte 
complexes (COC) were collected from the 
ovarian follicles (of 2 to 5 mm diam) by 
aspiration and dissection techniques 
alternatively. 

A total of 671 COC comprising 323 
and 348 aspirated and dissected out 
oocytes were washed three times in PBS 
+ 10% heat inactivated cow serum and 
two times in maturation medium (m-KRB. 
TCM- 199•• and Ham'.s F-12* .. ) under 
steriozoom microscope. The washed COC 
were then transfered to the maturation 
medium and incubated for 24 hours in a 
humidified atmosphere of approximately 5% 
CO2 in air. 

After incubation the in-vitro cultured 
oocyte was made nude and fixed in acetic 
alcohol ( 1 :3) and stained with 1 per cent 
lacto-acetic lacmoid stain (Monaghan et al, 
1993). The status of in-vitro maturation 
was then examined at a magnification of 
1 OOx and 200x under a phasecontrast 
microscope. 

• No. TS 1006. HiMedia lab. Pvt. Ltd., Bombay 
400086, INDIA 

•• No. AT 094, Himedia Lab. Pvt. Ltd~ Bombay 
400086, INDIA 

... Nutrient Mixture F-12 (HAM) No. AT 085, Himedia 
Lab. Pvt. Ltd., Bombay 400086, INDIA 



RESULTS AND DISCUSSION 

The recovery of oocyte per ovary 
was found to be 3.63±0. 17 and 
4.89±0.25 in aspiration and dissection 
technique respectively the difference 
being highly significant (P>0.0 1 ). 

Iwasaki etal, (1967) and Bergand 
Brem ( 1989) recorded much higher 
number of oocytes per ovary in 
·aspiration techniques. The discrepancy 
of recovery rates in different studies 
might be due to differences in the 
functional ,state of the ovaries in different 
ages, in different breeds, seasons and/or 
in the procedures of recovery. The 
significantly higher (P>0.0 1) recovery of 
oocytes in dissection technique might be 

. due to less chance of missing the oocytes 
as the dissected follicles were ruptured 
under a steriozoom microscope during 
recovery of oocyte. 

The rate of recovery of oocyte in 
left (4.33±0.24) and right (4.17±0.19) 
ovaries did not differ significantly. This 
is in agreement with the findings of 
Prelnberg et al,. (1989) and Carolan 
et al, ( 1992). 

The incidence of Metaphase I 
(56.89%) and Metaphase II (37.09%) 
was found to be highest in TCM- 199 
cultured at 39°C · in aspirated and 
dissected out oocyfes respectively 
(Table). This finding was higher than the 
findings of Shea et al,. ( 1976) but lower 
than that" of Fukui et al., ( 1982) and 
Eng et al, ( 1986). The variation of 
findings in different studies might be due 
to the variation of pH of culture media 
(6.70 to 7.59), additior of framulosa 
cells .in the media ( 1-7 X 1 0 /ml) prior 
to incubation and composition of media 
and conditions of incubation. 

The effect of medium, incubation 
temperature and technique of recovery 
of oocyte on incidence of Metaphase 
I and Metaphase II was found .to be 
non-significant. This is in agreement with 
the observations of Fulka et al, ( 1982) 
and Katska and Smorag . ( 1985 ). The 
higher incidence of Metaphase I and 
Metaphase II at 39°C than at 37°C of 
incubation temperature might be due to 
the fact that in-vitro culture of oocyte 
at the core body temperature (39°C) of 
the species was advantageous than 
incubation at 37°C (Lens eta/.,, 1983). 

Table in-vitro maturation of bovine oocyte recovered sing cflfferent techniques and cultured 
in different media· and temperatures. ? I 4 f O 

medium/ · ~etaphase-1 (1111) 
Temperature Aaplratlon Dissection 

m-KRB 
37°C 43.47 39.62 

39°C 47.8·2 54.05 

TCM-199 
37°C 55.10 50.00 

39°C 56.89 53.22 

HF-12 
37°C 49.05 49.12 

39°C 45.83 51.92 
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Mataphase - II (1111) 
Aaplratlon Dlaaectlon 

30.43 

28.99 

32.65 

36.21 

24.53 

26.42 

33.78 

32.00 

37.09 

24.56 , 

25.00 34.62 
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ABSTRACT 

Changes in protein profiles of whole 
spermatozoa from cauda epididymis vas deferens 
and ejaculated spermatozoa of buffalo bulls were 
studied by SOS-PAGE analysis. Distinct changes 
were observed in the protein profiles of 
spermatozoa from cauda epididymis, vas 
deferens and ejaculated spermatozoa. Twelve, 
11 and 23 protein bands of molecular weight 

· ·ranging from 93-94 to 11 KDa were observed 
in spermatozoa from the cauda epididymis, vas 
deferens and ejaculated spermatozoa 
respectively. 

- - - ix X 

The epididymal transit of spermatozoa 
is characterized by complex biochemical 
and physiological changes in the 
spermatozo~ (Kaur et al, 19 91; Boue and 
Sullivan, 1993; Moore etal,. 1994). These 
changes are related with · the maturation of 
spermatozoa, development of forward 
motility, viability and fertility of the 
spermatozoa. The biological role of 
epididymis in the maturation of spermatozoa 
in various mammalian species has been 
reviewed (Amann et al, 1993).- The 
changes in the surface proteins of the bull 
spermatozoa during epididymal maturation 
(Vierulla and Rajaniemi, 1981 ) have been 
reported. The present study was taken up 
to investigate the changes in protein profiles 
of the buffalo bull spermatozoa during 
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epididymal and vas deferens transit in 
comparison with ejaculated spermatozoa by 
SOS-PAGE analysis. 

MATERIALS AND METHODS 

Twelve pairs of testes with intact tunica 
albugenia along with spermatic cord, 
epididymis and vas deferens were collected 
·from healthy buffalo bulls immediately after 
slaughter at a local abattoir, transported .to 
the ·1aboratory in ice, washed and the 
epididymis and vas deferens were dissected 
for collection of spermatozoa 

The details of collection of spermatozoa 
from the cauda epididymis, and vas deferens 
and semen samples from normospermlc, 
fertile buffalo bulls, separation of 
spermatozoa, their washing and 
ultrasonication . have been reported earlier 
(Kulkarni et al, 1997; 1998). 

SOS-PAGE analysis of whole sperm 
proteins from the cauda epididymis, vas 
deferens and ejaculated spermatozoa was 
done according to Laemmli ( 1970) as 
reported earlier (Kulkarni et al, 1997). 

1. Emeritus Scientist, 2. Senior Research Fellow (ICAR) 
3 Deputy Director (ICMR) 



RESULTS AND DISCUSSION 

Representative SOS-PAGE patterns of 
proteins of spermatozoa from cauda 
epididymis, vas deferens and ejaculated 
spermatozoa of buffalo bulls are presented 
in · Fig." It is evident that the spermatozoa 
from three different sources showed distinct 
changes in protein patterns on SOS-PAGE 
analysis. Twelve, 11 and 23 protein bands 
of mol. wt. ranging from 93-94 to 11 KDa 
were observed in whole spermatozoa from 
cauda epididymis, vas deferens and 
ejaculated spermatozoa respectively. 
Proteins of mol. wt. 82, 58, 52, 45, 43, 
39, 36, 34-35, 28, 23, 19-20, 18, 16 
and 14 KDa were present in ejaculated 
spermatozoa and absent in spermatozoa 
from other two sources. Proteins of mol. 
wt. 93-94, 72-7 4, 48, 4 7, 40, 30-32, 
24-25 and 17 KDs were present in all 
the three sperm populations. A protein of 
mol. ·wt. 30-32 KDa was th~ major protein 
in the c~uda epididymal, vas deferens and 
ejaculated sparmatozoa. 

The results of our study indicate distinct 
changes in protein patterns of whole 
spermatozoa from cauda epididymis, vas 
deferens and ejaculated spermatozoa of 
':>uffalo bulls. These changes are in accord 
with those reported in the rat (Kaur et al, 
1991) and chimpanzee (Young et al, 
1985). In the golden hamster the 
maturational changes in the spermatozoa 
during epididymal transit showed significant 

increase in the progressive motility in the 
cauda epididymal sparmatozoa as 
compared with the sparmatozoa from the 
caput and corpus epididymis (Weissenberg 
et al, 1994). 

In the human, hamster and rat a cauda 
epididymal sperm protein with mol. wt. 26 
KDa was found to be implicated in 
fertilization. This protein was synthesised 
and secreted by the epididymal epithelium 
and was adsorbed on spermatozoa during 
epididynial maturation (Boi.Je and Sullivan, 
1993; Moore et al, 1994). 

The increased number of protein bands 
in the ejaculated spermatozoa (23) as 
compared with the spermatozoa of cauda 
epididymis ( 12) and vas deferens ( 11) 
observe'd in the present study, could be 
due to adsorption of proteins on the surface 
of the spermatozoa after ejaculation. In cattle 
bulls the major proteins of seminal plasma 
with mol. wt. 15, 16.5, and 30 KDa 
originated from seminal vesicles were 
reported to be adsorbed on the spermatozoa 
after ejaculation (Desnoyers et al, 1994). 
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' . I 
SOS-PAGE Patterns of sperm proteins from C&uda epididymls, Vas deferens and ejaculated spermatozoa of 
buffalo bulls. Lane, 1, 5, 8 cauda epididymis sperms, 2, 6, 9, vas deferens sperms 3, 7, 1 0 ejaculated 

spermatozoa, 4, molecular weight markers. 
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ABSTRACT 

Bovine sperm head has definite but irregular 
geometric shape. For determination of its area 
with camera lucida and planimeter it is 
incumbment to assess area magnification at the 
optical center of the projected image of each 
particle. Linear magnification is not equipollent 
to area magnification. Area magnification of the 
projected object alters with alteration of axis 
alignment of the object in ~he optical field of 
the microscope. 

---x·---x---
Estimation of surface area of sperm 

head is important in relation to the study 
of hydrodynamics of movement as also for 
calculating energy cost of swimming sperm 
in the fluid matrix. Clossest approximation 
of the area of surface of irregular boundaries 
of microscopic objects like sperm head are 
generally made either by pianimeter or 
graphic integration of microgrphs. A more 
accurate method of ascertaining the surface 
area of the cell has been described by Glick 
~ 1961) by using a planimeter attached with 
the microscope. In planimetric 
measurements most workers (Deb et al, 
1964, Pant and Mukherjee 1973) use 
linear magnification instead of area 
magnification of the projected image for the 
purpose of calculation of true area of the 
microscopic object. This leads to an inherent 
error in the method used by them as linear 
magnification cannot be equated with area 
magnification. The present note analyses the 
difference in linear and area magnification 
of projected image of the same microscopic 
object, sperm head, for correct estimation 
of the area of sperm head. 
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MATERIALS AND METHODS 

Semen samples from various breeds 
of bulls used routinely for artificial 
insemination purpose were collected, diluted 
with 2.9% sodium citrate dihydrate buffer 
solution in the . proportion of 1 :3 and 
activated at 35°C. One drop of this diluted 
semen sample and 1 · drop of 1 % aq1:Jous 
citrate buffer mixed on a glass slide by air 
blowing through a pipette. To this one drop 
of 4% aniline blue solution in citrate buffer 
was added again mixed by air blowing and 
kept for 30 seconds. A fine film was then 
drawn and air dried. The film was then fixed 
in 5% formalin vapour at refrigerated 
temprature overnight. Unstained slides were 
also prepared. 

Slides were examined under phase 
contrast microscope. A cali_brated ocular 
micrometer was placed in the eye piece 
of the microscope. Linear mensurations of 
sperm head were done at 1000 X 
magnification. Two linear dimensions, length 
and maximum breadth of. each sperm head 
were measured. 

Distance between the height of the 
convexity at the base, the implantation fossa. 
to that at the apex along longitudinal axis 
was taken as the length (L) of the head. 
Maximum breadth {Bmax) of the head of 
spermatozoa was measured by rotating the 
occular micrometer and holding the scale 
parallel to the base line of the spermatozoa 
near its apical end at · the broadest part. 
To measure the Bmax, when necessary, the 
slide was moved laterally and or 
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antero-posteriorely. The centre of the head 
of the cell selected for measurement was 
fixed at an indicator point. The indicator point 
was fixed in the eye piece. 

The halo effect of the phase contrast 
microscope was nullfiied by focussing 
microscope at a point when the membrane 
boundary was noted as a clear sharp line 
and no discernable optical distortion 
occured. All cells measured were having 
their longitudinal axis parallel to X-axis of 
the optical field and all the sperms were 
lying completely flat on the flat surface of 
its head. Sperm heads with angular 
elevations were not considered for 
measurement. 

To examine whether the magnification 
altered with alteration of position the same 
sperm head was projected at four different 
angles by rotating the stage of the 
microscope through an angle of 
approxim~tely 45° at each step from the 
horizontal plane. Thus the images were 
accordingly projected at four different 
angular position of the major axis of sperm 
head, 

Spermatozoa head lying flat on slide 
was projected on a . white paper lying on 
t~ table by the side of the microscope 
with the help of camera lucicla attached on 
the eye piece of the microscope: The cells 
for measurements were fixed at a fixed point 
and pencil tracing of the outline of the 
projected images were taken on a white 
art paper. The area of the traced image 
was then found out with· the help of a 
planimeter. Average of four readings of the 
area of each projected image was taken 
for record and further calculation. The linear 
measurements of ~he image outline were 
taken with a dial type vernier calliper capable 
of reading upto ~cond decimal point in 
mm scale. 
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The area of the rectangle containing 
the sperm head (a 1) was determined by 
multiplication of length (L) and maximum 
breadth ( Bmax> obtained from occular 
micrometer.The area of the rectangle 
containing the projected image of the same 
spermatozoa head (a2) was obtained by 
~ultiplication of Land 81'11111 of the projected 
image. The area magnification at the centre 
of the optical section of the projected image 
is obtained by dividing a2 by a 1. This method 
of calculation of magnification nullifies the 
inherent error in the usual practice of 
accepting linear magnification of the 
projected image as the area magnification. 

RESU(. TS AND DISCUSSION 

The flat head of spermatozoa is lodged 
within a rectangle formed by the length and 
breadth at the broadest part of the sperm 
head. Truly the spermatozoa head area is 
smaller than the area of the rectangle. To 
find out the real area of the sperm head 
a part of the rectangle has got to be 
deducted. J, sperm head is bound by curves 
conforming more closely to a regular 
standard type (Van Duijn, 1960) the·area 
to be deducted shall be a constant portion 
of the rectangle forrn$d by length and 
breadth at the widest part of the sperm 
head, or in other words, the area of the 
sperm head itself is a constant proportion 
of the rectangle. As such the magnification 
at the centre of the head area of the 
projected image can be assumed as same 
to that of. the rectangle formed by L and 
Bmax of the sperm head. 

During · calculation of magnification 
linear and area, of projected image it i~ 
~ed ·that ~ magnification varied widely 
tnough the sperm head was placed on the 
fixed indicator point and the tracing paper 
was kept at the same distance from camera 
lucida. The variation. may be in the first place 



due to alteration in the angle of incidence 
and reflection of the optical rays and or 
to an alteration in the distance of the 
projected image from camera lucida. 

, Coefficient of variation of the 
magnification of each projected sperm head 
through four different positions are 
calculated. Finally mean ± standard 
deviation of coefficient of variations of all 
cells was calculated. The final values were 
13.4±2 75, 11.14±3.39 and 6.62±3.81 
for length, breadth and area respectively. 
It has been noted that the dispersion in terms 
of coefficient of variation at four different 
axial positions of the same sperm head on 
the said fixed indicator point were 20.52%, 
29.74% and 57.55% for length., breadth 
and area respectively. Similarly it is also 
noted that the final mean ±s.d. of coefficient 
of variation of planimeter readings of the 
projected area of the same sperm heads 
came to 6.82±4.32 and thus finally the 
dispersion of the mean area in terms of 
coefficient of variation of the projected image 
was 63.34%. These values of dispersion 
are quite high specially with respect to area 
magnification. This is reflected in the 

dispersion of planimeter readings of the 
projected head area at the four axial positior;t 
and thus influences the real value to ari 
extent which makes the result unreliable. 
This suggests that rotation or differences 
in the angle of placement of the axis of 
sperm head could alter the magnification 
and thus alter the area of· the projected 
image itself. The result establishes that the 
magnification significantly (P'(O.O 1) altered 
with alteratlon of axial position of the sperm 
head under the microscope. 

Finally it is suggested that for 
measurement of area of microscopic objects 
geometric conformation of the particle 
should be carefully noted. It if follows a 
regular geometric shape and pattern the 
specific formula of geometry should be used 
for estimation of surface area of such 
particle. For particle with definite but 
irregular geometric shape only planimetric 
method be used. In planimetric method area 
magnification at the centre of · the particle 
has got to be obtained to avoid any error 
because of alterationin position and / or axis 
of the particle. 
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ABSTRACT 

Semen ejaculates of3 Friesian and 3 Murrah 
bulls were studied biweekly over a period of 
1 year (hot, humid and cold seasons) to know 
the seasonal influence on its quality and 
freezability. Overall mean semen picture in 
Friesian and Murrah bulls was: ejaculate volume 
5.12±0.18 and 3.99±0.13 ml; mass activity 
score 3.43±0. 12 and 3.48±0. 19; . sperm 
count/ml 949.17±28.39 and 1264.86±34.83 
million; . Live sperm 87.35±0.54 and 
88.07±0.59%; abnormal sperm 9.26±0.43 and 
9.28±0.42%, and freezability (post-thaw motility) 
50.22± 1 .. 23 and 4 7.26± {59% respectively. 
The values of sperm motility, viability, 
concentration and freezability were significantly 
(P<0.05) lower and volume plus abnormal sperm 
were higher during cold season (Nov-Feb) in 
Murrahs. In Friesians also, the mass activity and 
sperm concentration were significantly lower with 
higher ejaculate volume during that season. 
Semen ejaculates of excellent quality and• 
freezability were donated by bulls of both the 
species during the months of March-April and 
Sept-October, and · of poor or nonmotile type 
during the months of Dec-January when the 
ambient temperature was extreme!Y low. 

---x---:x---
Both the quality and freezability, and 

even fertility of bovine semen has been· 
reported to vary remarkably during the 
extremes of summer and winter seasons 
(Siddhu and Guraya, 1979; Hosmani arid 
Basavaiah, 1986; Dhami et al, 1987; 
Khokhar et al, 1987). This is particularly 
so in the northern states of our country 
(Gill et al, 1974; Bhattacharya et al, 1978; 
Mudgal and Radhe Syam, 1985). The 
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present study was aimed to ascertain the 
best season I months for harvesting and 
freezing maximum number of good quality 
ejaculates of Friesian and Murrah bulls to 
achieve better fertility results in the field. 

MATERIALS AND METHODS 

This study was undertaken over a 
period of 1 year ( 1990-91) utilizing 
biweekly collected semen ejaculates of 3 
Friesian and·3 Murrah bulls of IVRI, lzatnagar 
(UP). The year was divided into hot 
(Mar-June), humid (Ji.JI-Oct) and · cold 
(Nov-Feb) seasons as per the prevailing 
climatic conditions. The bulls were fed and 
managed identically round the year and 
were under weekly semen collection 
schedule in AV. Immediately after collection, 
each ejaculate was evaluated macro- and 
microscopically. The samples having more 
than 70% initial motility were diluted in 
standard Tris diluent, keeping 50 million 
sperm I ml, filled in 0.5 ml straws and frozen 
in liquid nitrogen vapour (Dhami et al, 
1987). Freezability was assessed by 
thawing frozen semen straws in water-bath 
k~pt at 40°C for 30 sec and examining 
the percentage of progressively motile 
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sperm under high power phase contrast 
microscope fitted with a biotherm stage. The 
data were analysed statistically and seasonal 
means were compared by Duncun's new 
multiple range test. 

RESULTS AND DISCUSSION 

The averages of some important seminal 
attributes al"d freezability .of semen of 
Friesian and Murrah bulls observed during 
different seasons of the year have been 
presented in Table 1. The findings revealed 
that the sperm concentration was 
significantly (P<0.05 )higher in Murrahs and 
the volume plus freezability in Friesians. The 
means of remaining traits did not differ 
between them. These findings for species 
difference and the values of most traits 
compared well with the reports of Saxena 

. and Tripathi ( 1979) and Khokhar et al. 
( 1987). Although they found sperm 
concentration to be significantly lower in 
Murrahs than the taurine bulls. Dube et al, 
( 1982), however, reported significantly 
higher motility and sperm count in Murrahs 
than in Jersey bulls. The consistently low 

· s,>erm count I ml observed in Friesian bulls 
as compared to Murrahs in our study was 
attributed to poor adaptability of taurine bulls 
in the Tarai climate (Saxena and Tripathi, 
1979; Dhami and Sahni, 1994). Further, 
significantly higher freezabi1ity found for 
semen of Friesians as compared to Murrahs 
also coincided well with the previous report 
of Mohan et al, ( 1992). Overall, the mean 
semen picture and the freezability observed 
were within the reported normal range for 
both the species. 

The · effect of seasons was found to 
be significant (P<0.05) for ejaculate volume, 
mass activity, sperm concentration per ml 
and per ejaculate and freezability in both 
the species, and also for individual motility, 
live sperm and . abnormal sperm percent in 

Murrahs. Density score, however, did not 
show any seasonal variation in either of 
the species. These findings especially for 
buffalo semen are in agreement with the 
reports of Gill et al, ( 197 4 ). Hosmani and 
Basavaiah ( 1986) and Dhami et al, ( 1987). 
Similar seasonal variations in the quality and 
freezability of ox semen has also been 
reported from abroad (Ali et al, ( 1981) 
and in India (Khokhar et al, 1987). 

During · cold seasons, the · ejaculate 
volume was observed to be significantly 
(P<0.05) higher and the mass activity, 
sperm concentration/ ml and freezability 
were lower in both the species. The values 
of individual sperm motility and live sperm 
percent were also significantly lower with 
higher abnormal sperm percent during that 
season in Murrahs. Although the differences 
between hot and humid seasons were not 
significant for any of the seminal traits 
studied in Friesian and Murrah bulls (Table 
1) the inferior quality and low freezability 
of semen observed in both the species 
during cold season was attributed to 
extremely low ambient temperature and 
chilly winds that prevailed during the months 

1 of December-January. Gill et al. ( 197 4) 
also reported poor quality semen between 
November and February months.The too low 
temperature and chilly winds adversely 
affect the vigour and testosterone production 
of bulls thereby suppressing the testicular 
function and accessory sex glands secretion 
as opined by Mudgal and Radhe Syam. 
( 1985). This view was also supported by 
high . frequency of nonmotile / static 
ejaculates obtained during those two months 
in both the species (Dhami and Sahni, 
1994). The high humidity prevailed in the 
months of · July-August also temporarily 
suppressed the performance and quality of 
semen especially in Murrahs. On the other 
hand, the hot dry atmos·phere prevailed 
during the months of March-April and again 
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in September-October favoured production 
of excellent quality semen with high 
freezability in both the species. Siddhu and 
Guraya ( 1979) reported the semen quality 
of Murrahs to be the best in Spring and 
Summer and worst in the rainy season. 

The present findings clearly suggested 
that Murrah and Friesian bulls exhibited 
identical influence of seasons on their 
reproductive performance and semen 
freezability in the Tarai region of Uttar 
Pradesh, and there exhisted a positive 
association between initial semen quality 

and freezability and even fertility (Dhami et 
al, 1987). Therefore, to obtain higher 
conception rates using frozen semen 
maximum number of. good to excell9nt 
quality ejaculates should be frozen during 
favourable.months of the year from the sires 
of choice of both the species. 
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Table 1. Seasonal variations· in the quality and freezability of semen of Friesian and Murrah 
bulls 

Bulls/ Seasons Pooled 
Seminal attributes Hot Humid Cold 

(Mar-Jun) (Jul-Oct) (Nov-Feb) (Jan-Dec) 

Frleslan bulls: 
Ejaculate volume 5.20 4.68 5.49 5.12 
(ml) ±0.41" ±0.97b ±0.198 ±0.18 

Density score 2.57 2.74 2.48 2.60 
(0-3) ±0.17 ±0.12 ±0.15 ±0.08 

Mass activity score 3.61 3.56 3.13 3.43 
(0-5) ±0.181 ±0.238 ±0.12b ±0.12 

Individual motility 84.44 83.33 83.52 83.80 
(%) ±0.98 ±0.99 ±0.79 ±0.78 

Sperm count / ml . 974.44 970.56 902.50 949.17 
(million) ±69.728

. ±37.28" ±37.438 ±28.39 

Sperm count / ejac. 4836.39 4506.44 4964.69 4768.84 
(million) ±316.93ab ±268.92b ±232.48" ±131.67 

Live sperm (%) 87.44 87.78 86.83 87.35 
±0.71 ±0.72 ±0.48 ±0.54 

Abnormal sperm 9.94 9.00 8.86 9.26 
(%) ±0.63 ±0.52 ±0.38 ±0.33 

Freezability (%) 52.71 48.91 47.87 50.22 
±1.648 ±2.28ab ±1.82b ±1.23 

Murrah bulls: 

Ejaculate volume 3.70 3.66 4.61 3.99 
(ml) ±0.20b ±0.29b ±0.16b ±0.13" 

Density Score 2.63 2.65 2.57 2.62 
(0-3) ±0.10 ±0.09 ±0.13 ±0.06 
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Mass activity score 3.89 3.92 2.62 3.48 
(0-5) ±0.228 ±0.178 ±0.28b ±0.19 

Individual motility 87.50 85.56 82.78 85.28 
(%) ±1.09 ±1.278 ±1.90b ±1.07 

Sperm count I ml 1262.21 1365.15 1167.22 1264.86 
(million) ±93.888 ±120.238 ±64.79b ±34.83" 

Sperm count/ ejac. 4681.56 4996.45 5371.39 4983.14 
(million) ±192.05b ±323.12ab ±232.248 ±170.88 

Live sperm (%) 89.39 · 89.22 85.61 88.07 
±0.988 ±0.838 ±0.53b ±0.59 

Abnormal sperm 8.33 7.83 11.64 9.28 
(%) ±0.70b ±0.57b ±0.628 ±0.42 

Freezability (%) 50.56 47.04 44.17 47.26 
±2.138 ±2.48ab ±2.16b ±1.59" 

Means bearing superscript in-common do not differ significantly between seasons within the breed group. 

• (P<0.05) between species/ breeds. 
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ABSTRACT 

The objective of this study was to evaluate 
sperm kinematics of Awassi ram spermatozoa 
frozen under control freezing conditions by 
computer-assisted semen analysis technique. 
Ejaculates of good quality semen obtained from 
adult rams were pooled, extended @ 1000 
million spermatozoa per ml and filled in 0.25ml 
straws. Samples were equilibrated for 2h at 5°C, 
frozen at a linear rate of - 25°C per minute 
in a programmable cell freezer and stored at 
- 196°C. Thawing was done at 50°C for 10 
seconds in a water bath. The mean post-thaw 
recovery of motile spermatizoa was <70% in 
two replicates. Among the replicates the effect 
of thawing was significant on average path 
velocity, straight line velocity, % medium, % 
linearity and % straightness but not significant 
on % motility, % rapid, % slow, cuivilineer velocity, 
amplitude of lateral head displacement and beat 
frequency of spermatozoa. 

----x--· --x·---
The Awassi is a predominant and 

widespread type of sheep in South West 
Asia (Epstein, 1977). The "triple purpose" 
productive attributes of this breed for milk, 
meat and wool are novel under the vast 
sub-tropical environment in the semi-arid 
or arid regions (Epstein, 1982). 
Cryopereservation is known to adversely 
affect the survival of ram spermatozoa 
(Pontbriand et al., 1989 Joshi and Mathur, 
1994; Mathur and Joshi, 1994; Salamon 
and Maxwell, 1995). Freezing of Awassi ram 
semen in straws by conventiona_l vapour 
freezing and subjective assessment resulted 
in 42-59% post-thaw recovery of motile 
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spermatozoa (Bhosrekar et al., 1994). An 
attempt has _been made in this study to 
crybpreserve Awassi ram semen in straws 
under controlled conditions by 
programmable freezing and evaluate the 
post-thaw attributes by computer-assisted 
semen analysis (CASA) technique. · 

MATERIALS AND METHODS 

The adult Awassi rams maintained 
under semi intensive management system 
at the Institute farm were used as semen 
donors in this study. Semen was obtained 
by the use of artificial vagina and was 
evaluated subjectively for semer, volume, 
consistency, wave motion (0-5 scale), 
sperm concentration, motility (0-100%) and 
intensity of movement of motile spermatozoa 
(0-4scale). Ejaculates having thick 
consistency, rapid wave motion (+5), 
spermatozoa ·concentration < 300) million 
per ml, 90% initial motility with +4 rating 
of intensity of movement were pooled and 
diluted @ 1000 million spermatozoa per 
ml (Mathur and Joshi, 1996) using egg 
yolk tris glycerol extender (Schmahl et al, 
1986). 
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The extended semen samples were 
filled in 0.25 ml plastic straws and 
equilibrated for 2 h at 5°C. Equilibrated 
straws were frozen at a linear rate of -25°C 
per minute upto -120°C in a programmable 
cell freezer (R-204, Planer Products Ltd., 
U.K.) and stored in liquid nitrogen until 
required (Mathur and Joshi 1996). Thawing 
was done at 50°C for 1 0 seconds in a 
thermostatically controlled water bath (Joshi 
and Mathur, 1996). 

The computerized semen analyser 
(HTM-S version 7.2 Y, Hamilton-Thorn 
Research Inc., U.S.A.) was used for objective 
assessment of sperm kinematics of Awassi 
ram spermatozoa during cryopreservation. 
Prior to analysis the analyser was set-up 
by the procedure as described by Joshi 
and Mathur, 1996. The parameters included 
for CASA were% motility,% rapid (APV>25 
µm/sec), % medium ( 1 0<APV < 25 
µm/sec), % slow (0> APV > 10 µm/sec) · 
curvilinear velocity (CLV µ m/sec, % linearity, 
% straightness, amplitude of lateral head 
displacement (ALH, µ m) and beat frequency 
(BF, Hz) of spermatozoa for 40 post-thaw 
observations in each replicate. Statistical 
analysis of d~ta was done by students 't' 
test of two independent means after arc 
sin transformation of values recorded in 
percentage (Ipsen and Fiegl, 1970). 

RESULTS AND DISCUSSION 

In conventional freezing the main 
disadvantage is that apart from setting the 
initial conditions of vapour temperature and 
liquid nitrogen level in the freezin~ chamber 
there is no further control over the process 
(Parkinson and Whitfield, 1987). The use 
of programmable freezing technique in this 
study overcomes this disadvantage. CASA 
technique provides unbiased objective 
assessment of sperm kinematics during the 
freeze-thaw process (Budworth et al., 
1988➔. 
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The values recorded for motility, rapid, 
medium and slow moving spermatozoa after 
dilution were 90.5 vs 90%, 85.5 vs 87.5%, 
2 vs 2% and 0.5 vs 0% in both the replicates, 
respectively. The mean post-thaw recovery 
of motile spermatozoa was more than 70% 
in both the replicates. The respective drop 
of percent post-thaw motility in the two 
replicates were 17.3 vs 18.2% as compared 
to the values recorded at dilution stage. 
Although after thawing the majority of motile 
spermatozoa were rapidly moving but the 
distribution between medium category was 
also prominent with few slow moving 
spermatozoa. The percent of medium 
category differed among replicates 
(P<0.05) but there was no significant 
change on percent post-thaw motility, rapid 
and slow moving spermatozoa. 

Alongwith motility, sperm velocity is the 
important parameters of post-thaw attributes 
as both are related with fertility (Aitken, 
1990). The CLV, APV and SLV of diluted 
samples in both the replicates were 138.5 
vs 144.5, 99.5 VS 101.5 and 71.5 vs 
70.5 (µm/sec, respectively. After 
freeze-thaw process the decrease of 30 
vs 33.6% in "CLV, 29.5 vs 35.2 % in APV 
and 23.2 ys 29.2% in SLV was observed 
as corppared to dilution in both the 
replicafes, respectively. Among the two 
replicates the values recorded of APV and 
SLV after thawing were also significantly 
different (P<0.05) 

The ALH was also highest ... ~ dilution 
(8.7 vs 8.3 (µ m) but decreased by 23 
vs 21.6%, respectively after post-thaw in 
both the replicates. It has been reported 
that the rapidly moving spermatozoa with 
a high CLV or SLV have greater ALH 
(Budworth et al., 1988). The lower value 
of ALH recorded at post-thaw stage in this 
study may be attributed to the decrease 
in sperm velocities after the freeze-thaw 
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process. Although the percent linearity and 
percent straightness differed after post-thaw 
among the replicates (P<O.O 1) but there 
was no significant effect on ALH and BF 
of spermatozoa. 

Cryopreservation of spermatozoa under 
controlled freezing conditions significantly 
improve sperm survivai after thawing 
(Parkinson and Whitfield, 1987; Mathur and 
Joshi, 1996). The results obtained in this· 

study indicate that 70% post-thaw survival 
of Awassi ram spermatozoa could be 
achieved by programmable freezing and 
computerized assessment. 
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Studies on sexual behaviour and seminal quality characteristics of 
Surtl buffalo bulls and their interrelationsh_ips. 

G.N. PUROHIT, BACHCHU SINGH, S.K. VYAS AND S.B.S. YADAV 

All India Coordinated Research Project on Buffaloes 
Livestock Research Station, Vallabhnagar, 

Udaipur, RAJASTHAN. 

ABSTRACT 

Sexual behaviour and semen quality was 
studied in four Surti buffalo bulls for a period 
of four months. The overall mean values of libido 
score, service behaviour, reaction time, flehmen 
response (percent - per ejaculate), dismounting 
time, munting stimulus (percent per ejaculate) 
were 76.53±3.12%, 62.24±2.12%, 
.108.6±6.20 seconds, 87.75%, 5.63±0.36 
seconds and 59.18% respectively. The overall 
mean values of semen quality were semen volume 
2.22±0.11ml, mass activity +3.48±0.19, sperm 
motility 72.45±2.22%, sperm concentration 
941.02 ±28.32 x108 sperms/ml and percent 
live sperms · 77.04 ±2.08 'respectively. The 
analysis of variance showed that the semen 
quality characteristics did not differ between the 
bulls and between the · months studied. Libido 
score was significantly positively correlated 
(P<0.5) with semen volume, all other correlations 
between sexual behaviour and semen quality 

. parameters were not significant. Semen volume 
was also negatively correlated with other semen 
quality characteristics. 

---x---x:---
Medium sized buffaloes have remained 

the mainstay for many farmers in some parts 
of the country. Seminal quality and sex~al 
behaviour do show some interrelationships 
which has been studied for the medium sized 
buffalo bulls and results are presented in 
this paper. 

MATERIALS AND METHODS 

Four Surti buffalo bulls aged between 
3 to 4 years and belonging to the AICRP 
on Buffaloes, Livestock Research Station 
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Vallabhnagar maintained under identical 
conditions were utilized for the present 
study. The libido score and service 
behaviour of bulls was recorded on the 
score card at the time of semen collection 
as described by Singh and Panganwkar 
( 1989 ). The reaction time and the time taken 
by the bull in dismounting was recorded 
by a stop watch. The semen of the bulls 
was collected by using artificial vagina and 
the various sexual activities recorded during 
collection. The ejaculates were evaluated 
for semen quality and physical 
characteristics by standard procedures of 
Hermann and Madden ( 1953). The valu·es 
of different semen quality characteristics 
were evaluated between the bulls and 
between the months by analysis of variance. 
The parameters of semen quality and sexual 
behaviour were analyzed for existence of 
correlation between them as per standard 
statistical procedures of Snedecor and 
Cochran ( 1967). 

RESULTS AND DISCUSSION 

The overall mean sexual behaviour and 
seminal quality characteristics of Surti 
buffalo bulls are presented in Table 1 which 
is self-el!:planatory. Many parameters closely 
resemble · ·earlier works of Dhami and 
Kodagali (1988), Sharma et al, (1994) 
and others, but vary from a few reported 
findings of Manoj Kumar and Nagpaul 
( 1995) and others. The analysis of variance 
for seminal quality characteristics showed 
nonsignificant differences for comparison 
between the 4 buffalo bulls and between 



the four months studied (July-October) 
indicating that neither the months nor the 
individual bull had any effect on the semen 
quality of Surti buffalo bulls. This finding 
closely corroborate with those of Hosmani 
and Basavaiah ( 1986). Results of analysis 
of coefficient of correlation between the 
sexual behaviour parameters and semen 
quality characteristics are presented in Table 
2. All the positive and negative correlations 

observed were statistically non-significant 
except the correlation between libido score 
and semen volume which was significant 
(P<0.05,t value 2,728). Amongst the semen 
quality characters a negative correlation 
between semen volume and other semen 
characters was seen. This is in agreement 
with findings of Ohami and Kodagali ( 1988) 
in Surti buffalo bulls. 

Table 1. Overallm mean sexual behaviour and semen quality charachteristics of Surti buffalo 
bulls. 

Sexual Behaviour Mean Value 

Libido Score % 78.53±3.12 
Reaction Time Sec. 108.6±6.20 

Service behaviour% 62.24±2.12 

Dismounting time Sec 5.63±0.36 

Flehmen Response % 87.75 

Mounting stimulus 59.18% 
required 

Table 2: Correlation Table (r· values) 

Coeficlent of Semen 
Correlation Volume 

Libido Score 0.37 

Service Behaviour c-0.025 

Reaction Time -0.221 
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Effect of Season on Histomorphometry of Testis and Epididymis in 
Nellore sheep 
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ABSTRACT 

Histomorphometrical changes of testis and 
epididymis in Nellore sheep were studied in two 
different groups ·rainy (August) and winter 
(December) born aged from'O' day to 8 months. 
In both the groups, the organisation of germinal 
epithelium and time of appearance of different 
cells were studied. Regional differences between 
the caput, corpus and cauda regjort!' ~of 
epididymis were also noticed- thrtrughout the 
growth period. 

. •:t:· 
---. .............. X'.---x~--

In breeding rams postnatal traits of testis 
and expididymis are used . to predict its 
reproductive potential. Varadin etal, ( 1975) 
found a marked variation in the histology 
of testis in lambs born in different seasons. 
As there is paucity of literature on postnatal 
development of reproductive organs in 
native sheep, the present investigation was 
undertaken. 

MATERIALS AND METHODS 

A total of 72 Nellore jodepi ram lambs 
aged from 'o' day to 8 months [36 born 
in rainy (August) G.l. and another 36 born 
in Winter (December) G.11] maintained at 
Livestock. Research Station, Chintaladevi, 
Nellore district, AP., were utilized. After 
castration done at monthly interval tissues 
were collected from the testis and from 
caput, corpus and cauda regions of the 
epididymis and were fixed in Bouins solution 
for processing by routine paraffin embeding 
method. Thin sections were cut and stained 
by H&E method (Humason, 1972). The 
histological features of germinal cells were 
studied as per Abdel Raouf ( 1960). By using 
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occular micrometer the average diameter 
of the 20 round seminiferous tubules (SFT) 
was measured. Similarly average diameter 
height of epithelium and stereocilia of each 
region were recorded and compared 
between tW.o . groups. The difference 
~~tween 1he means of all the parameters 
studied was statistically analysed (Snedecor 
and Cochran 1967). 

RESULTS AND DISCUSSION 

Testis: In both the groups by 5th month, 
gonocytes revealed degenerative changes 
with simultaneous appearance of 
prespermatogonia and spermatogonia and 
were completely disappeared by 6 months. 
At 6 months many SFT revealed 
spermatogonia in group I and few in group 
II (Baishya et al, 1967). However Ali · et 
al, ( 1989) reported the same at 4 months 
of age. Signs of fragmentation of SFT were 
showed at 7th month leading to formation 
of lumen (Many SFT in group I and few 
in group II) The primary spermatocytes 
appeared in more number of SFT by 7th 
month in group I than in group II lambs. 
The spermatids and spennatozoa appeared 
at 8 months of age in both the groups 
where as Ali et Bl, ( 1989) reported its 
appearance within 200 days. The delay in 
these changes indicates in slow onset of 
puberty and sexual maturity in this breed. 

In both the groups mature leyding cells 
and Sertoli cells were identified at the age 
of 6th and 7th month respectively (Hassan 
et Bl, 1984 ). The mean diameter of SFT 
in this study· w_as 34.56±0.451J. in group 
I and 34. 19±0.121J, in group II at birth and 
at 8 months the same was increased .to 

,,, 



189.28±0.82µ and 180.28±0.42µ 
respectively. 

Epldldymls: The average diameter of 
the tubule at birth in caput, corpus and cauda 
_regions respectively was 70.50±0.23µ 
72.30±0.13µ and 94.80±0.1 0µ in group 
I and 70.85±0.29µ 69.47±0.18µ and 
74.62±0.16µ in group 11, which increased 
to 328.12±0.34µ · 380.00 ±0.38µ and 
389.20±0.31 µ in group I and 325.00 
±0.36µ 37 4.22±0.38µ and 
387.75±0.24µ in group II. The difference 
in the diameter of epididymal tubule between 
groups, and regions was significant 
{P<0.01) but it was insignificant between 
the left and right sides of epididymis (Raja 
and Rao, 1985). At 7th month of ag·e some 
of the tubules contained spermatozoa in 
group I while no sperm in group II and 
by 8th month many tubules contained 
spermatozoa in group I and few in group 
II. 

At birth, the mean height of the 
epithelium was greatest at cauda lesser 

in corpus .and least in caput. But at 8th 
months of age it was greatest at caput lesser 
in corpus and least in cauda. The different 
epithelial height after 7 months coincided 
with the entry of sperms into the epididymal 
tubules. 

In both the groups by one month no 
stereocilia were discernable in caput and 
corpus except in cauda. By third month cilia 
were noticed in caput and corpus regions 
also. The mean height of the stereocilia in 
cauda increased from first month to 6 
months of age, but decreased by 8 months. 
In caput and corpus stereocilia continued 
to increase in height from 3 months of age. 

In the present investigation, differences 
between Group I and Group II lambs might 
be due to difference in the plane of nuJrition, 
availability of adequate quantity of green 
grass and environmental. temperature. This 
inadequate nutrition may delay the onset 
of puberty (Poster et al, 1989). Hence 
it was concluded that rainy born lambs may 
be preferred to winter born lambs while 
selecting the rams for beading. 
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Fecundity of Preserved Boar Semen With Bts, Kiev and BI-1 Dilutor 
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ABSTRACT 

A total of 138 sows were inseminated with 
semen samples diluted with Belt's Villae Thaw 
Solution (BTS), Kiev or Belt's Villae Uquid-1 
(BL-1) dilutors and preserved for 0, 24, 48 
and 72 hours. Mean farrowing percentage with 
BS, Kiev and BL-1 dilutor was found 61.22, 
62.22 and 54;54 respectively. Higher farrowing 
percentage (69.11) was observed when freshly 
diluted semen was used which decreases with 
increase in preservation time. The overall mean 
litter size with BS, Kiev and BL-1 dilutor was 
8.33±0. 12, 8.61 ±0.36 and 8.43±0.38 
respectively and there was non significant effect 
of both dilutors and hours of preservation on 
litter size at birth. The correlation coefficient 
between farrowiAg percentage and mean 
percentage of seminal characteristics . of 
preserved boar semen were found highly 
significant. 

)( x---
Artificial insemination in pigs has the 

primary objective of genetic improvement 
with maximum health control at least cost 
( Walter et al, 1984) but short storage life 
of boar spermatozoa comes as one of the 
main hrnderenc_e in it's wider application. 
In India, very limited work on preservability 

· of boar semen (Murthy and Rao, 1975: 
Rao et al, 1991: Rao et al, 1992) and 
assessment of fertility following artificial 
insemination with liquid semen has_ been 
done. The present study therefore, was 
carried out to assess the effect of seminal 
characteristics of preserved boar semen on 
farrowirig rate and litter size at birth following 
single insemination. 

66 

MATERIALS AND METHODS 

Semen samples were collected at 5 
days interval with gloved hand from 5 Large 
White Yorkshire boars in the age group of 
1.5 to 2 years following the procedure of 
Zavos and Liptrap ( 1987) and were diluted· 
with BS, kiev and BL-1 dilutors. The diluted 
semen samples were kept separately in 100 
ml flexible pl~stic bottle and preserved at 
18°C. The plastic bottles were swirled once 
daily to prevent agglutination. Sperm motility, 
live sperm percentage, acrosome 
morphology, head and tail abnormalitres 
were assessed after bringing the sample 
to 37°C. Samples showing individual motility 
of 75 -per cent or more were utilized for 
preservation. Seminal characteristics of 
preserved semen were assessed at 2 4 
hours interval following the standard 
procedure. A total of 138 oestrus -sows 
showing the · sign of immobilization were 
inseminated once with 100 ml of diluted 
semen. Twelve types of semen samples viz. 
freshly diluted with 3 dilutors and preserved 
for 24, 48 and 72 hours were used for 
insemination. 

RESULTS AND DISCUSSION 

The mean value of seminal 
characteristics of preserved boar semen 
showed highly significant correlation with 
farrowing percentage. The 
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average farrowing rate with BTS, Kiev and 
BL-1 diluter, irrespective\ of hours of 
preservation was recorded as 61.22, 62.22 
and 54.54 per cent respectively wh!ch is 
similar to the finding of Murthy ( 1977). 
However, higher farrowing rate has been 
reported by some workers (Blichfeldt, 
1989). 

Diluted semen with BS, Kiev and BL-1 
_diluters · showed decline farrowing rate 
(71.43 to53-85 with BS; 69.23 to 55.56 
with Kiev and 66.67 to 44.44 with BL-1) . 
along with variation in seminal 
characteristics with increase in duration of 
preservation O to 7 2 hrs which may be 
due. to decline in quality of spermatozoa 
or embryonic mortality (First et al., 1963). 
Higher farrowing rate (69.11 per cent) 
irrespective of diluters was observed when 

freshly diluted semen was used. The lowest 
farrowing percentage ( 51.28) was recorded 
with 72 hours preserved semen and are 
in accordance to the finding of Vijay Kumar 
and Iyer ( 1980) and Johnson et al, ( 1982). 

The overall mean litter size with BS, 
Kiev and BL-1 dilutors was 8.33±0.12, 
8.6±0.36 and 8.43±0.38 respectively 
which is in close agreement with the findings 
of Murthy ( 1977). The difference in litter 
size might be due to difference in number 
of . insemination, insemination conditions, 
insemination procedure and genotype of the 
dam (Peter et al., 1989). Analysis of 
variance revealed r,on significant effect of 
both dilutors and hours of preservation on 
litter size which is in close agreement with 
the findings of Vijay Kumar and Iyer ( 1980) 
and Blichfeldt et al., (1989). 
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The number of ovulations during 
oestrous cycle in farm animals is determined 
by ( 1) number of maturing follicies, (2) 
hormonal profile, ( 3) rate of growth and 
selection of follicles, and ( 4) follicular atersia 
(Draincourt, 1991: and; Guraya, 1996). 
Another important · aspect of bizzare 
occurrence is the polyovular follicles which 
have not received much attention. These 
follicles are characterized by containing 
more than or:ie oocyte per follicle and may 
affect the number of ovulations per cycle. 
Polyovular follicles in the ovaries of goat 
and sheep are described in this paper. 

In the goat ovary, some binucleate 
oocytes were observed in the primordian 
follicles. These healthy Follicles were 
characterized by possessing two nuclei with 
two distinct nucleoli within one oocyte (Figs. 
1&2). Biovular and triovular follicles were 
also observed at the same stage. These 
polyovular follicles were enclosed within one 
Follicle wall (Figs. 3&4 ). In the sheep ovary, 
triovular follicles were also observed at 
primordial stage (Fig.5) in addition to 
biovular follicles. A few biovular follicles 
were also seen at two to three layered 
follicular development stage in both 
ruminants (Fig. 6). Such types of abnormal 
Follicles have also been reported in the 
human (Gougeon, 1981 ), mole rat (Kaur, 
1983), the house rat (Guraya et al, 1987) 
and rabbit (Al-Mufti et al., 1988). 

. Binucleate ova may be formed during 
early development of the ovary when 

primordial germ cells proliferate by mitotic 
activity to form numerous female germ cells 
(Guraya, 1996, 1997). During this process 
in some primordial germ cells, the nucleus 
may undergo mitotic division to form two 
nucleoli, which is not accopanied by 
cytokinesis, resulting in the formation of 
binucleate female germ cell or oocyte which 
gets associated with somatic ( or follicle 
cells) to form primordial oocyte by 
completing the ear1y stages of meiosis in 
both the nuclei. It is also possible that 
binucleate oocyte may be formed by the 
fusion of two adjacently placed primordial 
germ cells in the ear1y stages of ovarian 
development. Multiovular follicles in the 
ovaries of sheep and goat appear to be 
formed by the enclosure of more than one 

· primordial germ cells or primordial oocytes 
by the follicular wall. Morphogenetic factors 
involved in the formation of polyovular 
follicles remain to be determined at the 
· cellular and molecular level. It also remains 
to be determined whether polyovular follicles 
can ovulate more than one egg in response 
to various hormonal treatments which are 
being used for superovulation (Guraya, 
19 9 6}. Generally polyo'flar follicles 
undergo atersia: 
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1. A binucleate owm (arrow) lying in a number of primordial follicles in goat ovary. x 400. 2. A binucleate 
ovum (arrow) showing distinct cytoplasmic demarcations. X 400. 3. Biovular single layered follicle in goat 
ovary; oocytes are indifferent stages of development x 1000. 4. Biovula.r goat single layered follicle in goat 
ovary. x 400. 5. Magnified version of triovular primordial follicle in sheep ovary. x 1000. 6. Biowlar atretic 
follicle; both oO'cytes degenerating in sheep ovary. x 400 
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Uterine rupture following incomplete cervical dilation in a gaddi goat -
a case report 

ADARSH KUMAR, ARVIND MAHAJAN, PANKAJ SOOD, SIMMI MANUJA 

Veterinary Polyclinic, Shahpur, l<angra (H.P.). 

Dystocia due to failure of cervical 
dilation is seen occasionally in the cows 
and ewes and very rarely in other domestic 
animals (Roberts, 1971 ). There is only one 
available report regarding ring womb and 
uterine rupture in a goat (Sundaravadanan 
et al, 1995). The present communication 
places on record the rupture of gravid uterus 
following incomplete cervical dilation in a 

· gaddi goat. 

CLINICAL FINDINGS-mEATMENT 

A ·four year old, pnmipara, pregnant 
gaddi goat having completed the gestation 
period was presented to the polyclinic with 
a history of dystocia As per owner, the 
animal was restless and exhibited mild, 
intermittent and irregular labour pains since 
last 24 hours, without further progress to 
second stage of labour. Except for a thick 
string of cervical mucus no other discharge 
was observed. Transabdominal bellotment 
revealed a fetus in the abdomen. On 
per-vaginal examination the cervix was one 
finger open. On repeated examination the 
cervix failed to dilate further and the case 
was suspected for incomplete dilation of 
cervix. 

Keeping in view the clinical findings, 
laprotomy was performed on left flank under 
local infilteration and field block anaesthesia 
using lignocaine (BAIF). On exploring the 
uterus, it was found to be empty, involuting 
and there was a complete tear along the 
entire length of lesser curvature of the right 
horn. Through the tear, water bags enclosing 
fetus were extended into the abdominal 
cavity. A very few placentomes formed 
attachment between . uterus and 
allantochorion. There was no' putrefaction 

· of the Gontents of the uterus. The water 
bags were ruptured and a normal sized, 
dead male kid was delivered. After removing 
the placenta, uterus and surgical incision 
site were sutured in a routi_ne manner. 
Intravenous infusion of 500 ml of daxtross 
normal saline (wochkard) and 8 mg of 
dexamethasone (Indian lmmunologicals) 
were given during s~ry. Adequate 
postoperative care was taken till recovery. . -

Incomplete dilation of cervix is _gne of 
the cause of uterine rupture in bovines (Khar 
et al, 1993) which might be because of 
convulsive limb movements and respiratory 
failure before death (Arthur, et al, 1989). 
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Rupture of uterus following uterine torsion in a buffalo - a case report. 
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Spontaneous rupture of the bovine 
uterus followed by partial or total 
displacement of foetus in the peritoneal 
cavity is an uncommon complication of late 
pregnancy (Parkinson, 1974; Arthur et al, 
1982, Haque, 1991 ). The present 
communication records a case of uterine 
rupture with foetus in the peritoneal cavity 
in a buffalo. 

History and clinical examination: A 5 
years old buffalo was brought to the clinic 
with an history of dystokia for last 10-12 
hr. The animal was depressed, restless and 
reluctant to move. On examination animal 
was found to be having 180° post-cervical 
uterine torison. Therefore, it was decided 
to perform cesarean section to deliver the 
foetus. 

Surgical management: The buffalo 
was tranquillized · with detomidine 
hydrochloride 1.5 ml (20 µ g/kg body wt. 
i/v). Surgery was performed on left side 
just parallel to milk vein after infiltration of 
site with 2% xylocaine hydrochloride. 
Following leprotomy the gravid right uterine 
ham was found to have involuted to a 

. considerable degree and the dead foetus 
was found partially slipped into the 
peritoneal caviiY through a tear on the 
ventro-latereal aspect. Foetus was removed. 

Blood clots and fibrin were cleared from 
the abdominal cavity by rinsing and 
syphoning with normal saline. Tear on uterus 
was sutured before routine suturing of 
cesarean section. Supportive therapy was 
given to the animal. Skin sutures were 
removed on 10th day of surgery. The animal 
recovered uneventfully and was discharged 
as treated. 

Discussion: Uterine rupture is usually 
the result rather than the cause of dystokia 
(Parkinson, 197 4 and Haque, 1991), the 
predisposing cause being uterine torsion, · 
breech presentation and abnormal foetal 
postures. In the present case, the 
predisposing cause was the post-cervical 
uterine torsion. 

Uterine rupture during parturition may 
result in considerable uterine haemorrhage 
and thus hypovolumic shock (Arthur et al, 
1982). However, Parkinson, ( 197 4) opined 
haemorrhage from the uterine wound at the 
time of rupture, though inevitable, but not 
fatal as rapid involution of uterus after relase 
of foetus in the late pregnancy may effictively 
control the haemorrhage. lr;i the present case 
evidence of moderate bleeding was present, 
but was not fatal. 

• Department of Surgery and Radiology 

REFERENCES 

Arthur, G.H., Noakes, D.E. and Pearson, H. ( 1982). Veterinary Reproduction and Obstetrics, Baillere Tindall, 
London p 261-275. 

Haque, M(,1991 ). Repture of uterus with displacement of foetus into the pertioneal cavity in a cow-a case 
report. Indian Vet J. 68: 271-272. · 

Parkinson, J.D. ( 197 4 ). Bovine cesarean section in general practice. Vet. Rec. 95: 508. 

71 



IJAR 19( 1 ), 1998; 72-73 

Laparoscoplc D.iagnosis of _Perlmetrial Adhesion in a Cow 
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Perimetritis which is a sequelae of peri 
and / or post parturient complication is not 
uncommon in cows and is characterized 
by varying amount of adhesions (Roberts, 
1971 ). A parous crossbred cow with a 
history of repeatedly bred but not conceiving 
was brought to the infertility clinic of Madras 
Veterinary College Hospital. Anamnesis 
revealed that the animal suffered with 
retention of placenta followed by metritis. 

CLINICAL EXAMINATION 
Clinical examination showed the uterus 

in the pelvic cavity but the contour of the 
uterine horn was not completely traceable. 
The mobility of the uterus was also restricted. 
The animal was subjected to laparoscopic 
examination for further investigation and 
confirmatory diagnosis. 

LAPAROSCOPIC EXAMINATION 
The animal was prepared by 

withholding feed and water for 48 hours. 
On the day of examination the right flank 
was prepared in a routine manner for 
laparoscopic examination. The animal was 
sedated with 20mg of xylazine 
hydrochloride · (Indian lmmundogicals) 

. administered intramuscularty. At the middle 
of the flank about 10ml of lignocaine 
hydrochloride (Astra) was infiltrated to bring 
about local analgesic effect. A skin incision 
about 1 cm length was made and a 11 mm 
trocar and camula was inserted by thrusting 
the tip about 45° angle into peritoneal cavity 
caudally. Following withdrawal of the trocar 
a 30° oblique angle 10mm Hopkins 
Telescope (Karl storz, GmbH, Germany) 
connected with light source and also with 
an endocamera and TV. monitor was 

introduced for a detailed examination of the 
uterus. After laparoscopic examination skin 
wound was closed with a· single mattress 
suture using black braided silk. 

RESULT AND DISCUSSION 
On laparascopic examination perimetrial 

adhesion was visualized around the walls 
of the uterus. There was marked adhesion 
between the uterine body and rectum. Fibrin 
strands extending from the rectum to the 
uterus were clearty observed (Fig. 1). A 
fibrinous membrane covering the uterus was 
also visualised (Fig.2) and this could be 
the possible reason for the inability to feel 
the contour of the uterus. 

Laparoscopy was an effective 
procedure for examination of the pelvic 
organs and for diagnosis of reproducti~e 
tract abnormalities in cows (Maxswall and 
Kraemer, 1980). In the present case also 

· laparoscopic · examination helped in the 
visualization of the genital organs and to 
confirm the extent and nature of perimetrial 
adhesions. 
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Fig 1 Fig 2 

Fibrin strands and fibrinous membrane extending from rectum to uterus 
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A note · on mummification of feotus in cattle. 

S.K. AGARWAL AND UMA SHANKAR 
Indian Veterinary Research Institute 
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' 
Mummification of feotus is one of the 

important gestational disorder in livestock 
where feotus dies in the dam's uterus and 
remain insitu beyond the normal length of 
gestation (Roberts, 1962). Factors which 
initiate events leading to mummification of 
feotus in cattle are uncertain. Torsion of 
uterus (Nillson, 1969) and genetip 
relationship (Davidson and Roberts, 1961 ). 
however, have been found to be associated 
with the death. and mummification of feotus. 
In the present paper two cases of 
mummification of feotus, one in Hariana and 
other in crossbred cattle have been reported. 

Two casses of mummification of feotus 
one each in Hariana and· crossbred cow 
(1/2F.1/4B.1/4H) was recorded at the 
lnstitute's dairy herd. The animals were 
checked and confirmed pregnant by rectal 
palpation 60 ·and . 120 days following 
insemination but could not· deliver calf after 
completing the normal gestation period. 
Rectal palpation of these animals revealed 
thickened uterine wall having no pregnancy 
tone, or feotal membranes, cotyledons and 
pr~ence of . feotat fluid. The uterus was 
contracted and encapsulated on the feotus. 
The feotus -was palpated as a hard, dry 
leather-like lump inside the uterus. 

To expell out the mummified feotus 
animals were treated with single 
intramuscular injection of~ a (25 mg 
Lutylase, Upjohn .Limited, est Sussex). 

. I 
Animals were also given 50 mg stilbestrol 
and 50 IU__Qx.ytocu:wntramuscularly ohce 
daily fof1wo days. On 3rd day afternoon 
chocklate coloured thick mucous discharge 
was noticed co·ming from vulva. On rectal 
palpation a hard lump was found in the 
birth cannat. The mass was removed 
manualty by slight traction. 

Out of two animals Hariana cow was 
culled from the herd. The crossbred cow 
came into estrus 36 days ·following 
explllsion of mummified feotus. She was 
not served and given breeding rest. She 
again came. to estrus after 21 days and 
was inseminated. The animal did not show 
estrus following insemination. Animal was 
found pregnant on examinatjon 60 days 
after insemination. After normal gestation 
delivered a normal calf. _ Prostaglandin F2 
a has been used for the treatment of 
mummification in cattle by Tamuli et al. 
( 1987) and Ramachandraiah and Reddy 
( 1992). 

It may be concluded that PGF2 a 
alongwith stilbestrol and Oxytocin can 
successfully be used for expulsion of 
mummified feotus in cattle. The fertility of 
dam following expulsion of mummified 
feotus was normal. 1 
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Schistosomus Reflexus with Perosomus Elumbis in Holstein Friesian 
Cow 
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Dystokia occurs most commonly with 
monsters (Parkinson 197 4). Present article 
records a case dystokia caused by 
schistosomus reflexes with perosomus 
elumbis condition. 

CASE HISTORY AND OBSERVATIONS 

A five years old Holstein-Friesian cow 
with symptoms of dystokia was observed 
at Livestock Production Research Farm of 
this Institute. The cow was in third parity 
and calving was normal in earlier two 
pregnancies. Vaginal examination revealed 
completely relaxed cervix with exposed 
visera protruding from vagina. Foetus was 
in posterior presentation and hip lock 
position. Attempt was unsuccessful to 
correct and relieve dystokia by mutation and 
forced traction. Later it was decided to 
perform caesarean section. The operation 
was performed under sedation and local 
analgesia following standard .S'-'ttiCI\\ 
proceedure. Postoperative antibiotic cover 
· and dressing of the incision was carried 

out and the cow showed uneventful 
recovery by 10th day. 

DESCRIPTION OF THE MONSTER 

It was still born male calf about 32 
kg in weight. The development of thoracic 
and · abdominal cavity was incomplete. The 
skin of both the sides was united at umblicus. 
Vertebral column was not developed beyond 
thoracic region. All the internal organs 
including heart and lungs were protruding 
out from dorsal aspect of abdominal cavity. 
The organs were apparently normal. The 
limbs were ankylosed and both the hind 
limbs were flexed from fetlock joint. 
Abdominal and pelvic cavity were open on 
dorsal aspect. 

Present anomaly was identified as 
Schistosomus reflexus with Perosomus 
elumbis condition according to the 
classification of Roberts ( 1971 ). 
Schistosomus reflexus with other anomalies 
has been reported in cow (Balasubramanian 
et al., 1991 and Padma Rao, et al., 1993) 
and in buffalo (Shastry and Murthy, 1984): 
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Prolapse of Uterus in a Mare 
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Prolapse of uterus is a common 
postpartum complication in bovines and 
ovines, occasional in swine and is 
considered to be rather infrequent in 
equines, canines and felines (Roberts, 
1971 ). The occurrence of this problem in 
equines may be due to forced extraction 
of the dry fetus wliich predisposes to violent 
or strong tenesmus, retained placenta 
especially at the ovarian pole of the non 
gravid horn or mild to moderate straining 
after abortion (Roberts, 1971, Arthur, 
1986) or occur during immediate post 
partum period (Howlett, 1981, Hastinap and 
Miller, 198'3 and Krishnaswamy et al 
1985) . 

The present report . describes a case 
of complete • uterine prolapse following 
abortion due to ·colic pain in non-descript 
draft mare, 

CASE REPORT: 

A seven year old non-descript draft 
mare was presented with complete uterine 
prolapse (Fig.) and having abdominal pain. 
The history revealed that the animal exhibited 
abdominal pain two-days -before and 
aborted a four and a half month old foal 
on same day evening. The fetal membranes 
were expelled immediately following 
abortion with complete eversion of the uterus 
simultaneously. The prolapsed part of the 
uterus was replaced two times by quack 
but it relapsed after 4-5 hours. The case 
was presented at the Animal Reproduction 
Clinic, College Of Veterinary Sciences. 
Lahore, two days after this happening. The 
prolapsed portion was grossly 
contaminated, dried and lacerated. The 
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animal was dull, depressed, anorectic and 
febrile. 

TREATMENT: 

The animal was restrained with the help 
of side line and sedated with 150 c.c. 
chloralhydrate ( 10% solution) intravenous. 
The tail was covered with long plastic sleeve 
and epidural anesthesia was induced with 
6 ml. of 2% xylocaine hydrochloride. The 
perinea! region was cleaned thoroughly with 
the help of soap and water, whereas, the 
prolapsed uterus was thoroughly washed 
1 % potassium permagnate solution. Then 
antiseptic cream (Burnol) was liberally 
applied on it. The prolapsed portion was 
subsequently replaced by lifting it up at the 
vulvar level and push1ng inside with palm . 
pressure as in the bovines and ovines. The 
vulvar lips were sutured by horizontal 
mattress pattern with silk thread, closing the 
two-third of the vulvar opening. After 
replacement the mare was drenched one 
liter simple oil mixed with 15 gm. 
chloralhydrate and 30 c.c. turpentine oil. 
Tetanus antitoxin ( 10,000 i.u.) was injected 
intramuscular. 

Twenty four hours later, the mare was 
reported to be eating and drinking normally. 
She was also reported to pass the faeces 
and urine normally. There was no evidence 
of abdominal pain or straining. The mare 
was kept under observation for five days. 
During this period ·the Combiotic injection 
5 gm. (Benzyl Penicillin 500,000 i.u., 
Procaine Penicillin 150,0000 i.u., 
Streptomycin Sulphate 5 gm.) diluted with 
100 c.c. distilled water was administered 
daily in the uterus, whereas, 30 ml. 

.. 



Genta-SO (Gentamycin Sulphate 50 mg/ml) 
was administered intramuscular for first 
three days. The sutures were removed after 
one day. 

The animal was discharged on 6th day 
after uneventful recovery. 

Fig. Mare with complete uterine prolapse 
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Changes in Serum Cholesterol Levels During Pregnancy and Post 
Partum in Sheep 
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compound present in membranes. 
lipoprotein and body fluids. It is synthesized 
in the liver and act as a precursor for steroid 
hormones and bile acids. During pregnancy 
and at the start of lactation, changes in blood 
constituents occur (Hafez 1993). Okab et 
al ( 19 9 3) have observed s.easonal 
variations of cholesterol during pregnancy 
and parturition. In the present investigation, 
the serum cholesterol levels were estimated 
during pregnancy at parturition and during 
post partum periods. 

MATERIALS AND METHODS· 

A study was conducted on 12 Madras 
Red Sheep maintained at Liverstock 
Research Station, Kattupakkam. The animals 
were allowed for grazing outside ~uring 
most part of the day and housed in semi 
open barn during night. They were fed with 
300 g of concentnte mixture and offered 
water ad libitum. Blood samples were 
collected by a jugular vein · puncture and 
the clear serum samples were used for 
analysis. Serum cholesterol was estimated 
colorimetrically by the method of Wybenga 
et al ( 1970 ). Blood samples were collected 
on the day of mating and on 30. 60. 90, 
120, 140 days of pregnancy and on the 
day of paturition. The post partum levels 
of cholesterol was estimated on 1, 5. 10, 
15, 20 and 30 days · after parturition. 
Statistical analysis were carried out by the 
method of Snedecor and Cochran ( 1967). 
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RESULTS AND DISCUSSION 

The results obtained in the present 
investigation· are presented in Table 1. The 
mean cholesterol in the ewes on the day 
of mating showed a value of 112.33±0.24 
mg/di. Nazki and Rattan ( 1991) have 
observed a value of 99.99 to 103.92 
(mg/di) during different seasons. The serum 
cholesterol level in the present study showed 
a raise upto 3 months of gestation and 
a fall there after. Krajni Nakova et al ( 1993) 
have observed similar findings in sheep 
during pregnancy. Okab et al ( 1993) 
observed highest values in sheep on 13 5 
days of pregnancy with a fall in cholesterol 
level with advancing pregnancy. Sahukaret 
a/ ( 1985) reported similar findings in 
crossbred cows and attributed this to 
hormonal influences. Lowest value of serum 
cholesterol (90.30±0.65 mg/di) on the day 
of parturition which was highly significant 
agreed with the earlier findings of Okab et 
a/ (1993). 

On the first day after parturition the level 
was 92.27±0.20 mg/di. Subsequently the 
cholesterol level observed on 5th to 30th 
day after parturition varied from 
102.93±0.37 to 109.24±0.16 mg/di. 
There was no significant difference observed 
between days after parturition where as the 
values were higher during pregnancy with 
a peak value of 119.04±0.28 mg/di on 
the 90th day. Blum and Kunz ( 1981 ), 
Gerloffet al (1986) and Guyton (1996) 
concluded that the low level of thyroxine 
may be the attributory factor for reducing 
the serum cholesterol level during 
pregnancy in cows. 



Table 1. Serum Cholesterol during Pregnancy Parturition and post partum period in sheep 

Status - Range mg/di Mean mg/di SE 

-~Y of mating 103-114 112.33 0.24 

30 days of pregnancy 106-112 111.23 0.14 

60 days of pregnancy 106-126 118.12 0.15 

90 days of pregnancy 94-133 119.04 0.28 

120 days of pregnancy 100-122 116.20 0.16 

140 days of pregnancy 96-118 109.84 0.26 

Day of parturition 87-98 90.30"" 0.65 

One day post partum 77-110 92.27"" 0.20 

5 day post partum 84-126 102.93 0.37 

10 day post partum 83-114 103.80 0.20 

1 5 day post partum 105-114 110.03 0.16 

20 day post partum 105-112 108.70 0.15 

30 day post partum 106-114 109.24 0.16 

•• P<0.01 
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Morphological Semen Evaluation: 

Traditionally morphological sperm 
evaluation is performed on stained smears. 
However, artefacts may arise during the dry 
preparation like ruptured tails and heads, 
acrosome damages and broken necks. 
Many staining methods have been described 
and used in laboratories all over the world. 
It must be noticed that different staining 
methods give results which are not directly 
comparable. At the Dept of Obstetrics and 
Gynaecology in Uppsala the carbol-fuchsin 
method according to Williams ( 1920) is 
used, which was introduced by Lagerlof 
( 1934). This stain gives very clear contours 
of the shape and size of the sperm while 
details like the acrosome, mitochondrial 

· sheath and cytoplasmic droplets are not so 
distinct. 

Simple and rapid methods for field use 
are based on so-called negative staining 
where a mixture of semen and inactive 
material (Indian ink, opal blue, nigrosine) 
is smeared on a glass. The unstained sperm 
stand out as bright particles against a dark 
background. The Indian ink method was first 
used. (Blom, 1950a). Instead •Of ink it may 
be preferable to use nigrosin which gives 
nicer preparations. It is also possible to mix 
eosin and nigrosin in the same stain and 
use the stained smears both for evaluation 
of morphology and the frequency of dead 
sperm (Blom, 1950b, Hancock, 1952, 
1957). These rapid methods give a relatively 
good estimation of the number of abnormal 
sperm and proximal and distal cytoplasmic 
droplets. 

For phase contrast microscopy wet 
preparations are prepared by diluting semen 
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with buffered formalin (Hancock, 1957). 
The diluted semen can be kept for a long 
time in refrigerator without ' morphological 
changes and can also be used for 
preparation of dry smears (Sekoni et al 
1981 ). Many of the finer details of the sper~ 
will be seen in phase contrast microscopy 
of wet preparations. The acrosome with the 
apical. ridge and the equatorial segment are 
clearly visible. In a similar way abnormalities 
of tbe midpiece will be seen clearly. In case 
of rupture of the tail the individual fibrils 
can be seen. The cytoplasmic droplet is 
easily seen. It is on the other hand difficult 
to evaluate the shape and size of the sperm 
head as the sperm are turning around in 
the wet preparation and can show 
sometimes the edges and sometimes the 
flat side. Examination of both stained smears 
in light microscope and wet preparations 
in phase contrast microscope are therefore 
two methods that will complement each 
other in an excellent way. 

Classification of pathologlcal sperm 

The classification of the sperm is done 
not only to differentiate between normal and 
abnormal sperm but also to describe the 
different types of abnormalities. The reaction 
of the germinal epithelium to different 
damaging factors is largely unspecific which 
means that the same type of pathological 
sperm are caused by disturbances of 
different nature. Under practical conditions 
this type of abnormalities may be described 
~s unspecific pathological sperm. This group 
1s made up of changes of the shape and 
size of the head, abnormalities of the 
mid-piece and tail and position of the 

.. 



cytoplasmic droplet. It is these types of 
unspecific changes which we usually refer 
to when we talk about pathological sperm. 
On the other hand there are cases when 
only one special structure is defective in 
a large number of sperm, e g the acrosome, 
the nuclear chr_omatin or the midpeice, while 
the rest of the sperm morphology is normal. 

.. These types of abnormalities should 
preferably be called specific sperm defects. 
These are as a rule congenital disturbances 
of a certain phase of the spermateliosis, 
which gives a typical morphological defect. 

The first more comprehensive 
description of pathological sperm in the bull 
was published by Lagerlof ( 1934). He 
classified the sperm morphologically into 
different groups (fig). Lagerlof pointed out 
that even so-called normal sperm showed 
a certain degree of morphological variation. 
It is therefore necessary before a semen 
smear is examined in detail to survey the 
slide to establish if the bull has a special 
type of sperm head m<>IJ)hology. Only 
obvious deviations from a· bull's typical 
sperm head type should be registered as 
pathological. 

Deviations of the head shape are 
common at disturbances of the 

· spermiogenesis and are important for the 
diagnosis. Among the deviations are narrow. 
heads, narrow at the base, pear shaped 
and heads with abnO(_mal contour. 
Abnormalities of the midpiece and tail are 
not as common in the bull as in other 
species. Loose deformed heads have 
probably lost the tail during the passage 
through the tubular system. 

Undeveloped sperm are different types 
of abnormal sperm which are formed during 
disturbances of the spermateliosis. The 

7 
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heads are often very defective and strongly 
stained. The head or what is comparable 
to the head is almost always very small 
and the tail is often coiled around the head. 

Modifications of Lagerlof's classification 
have been suggested. Blom ( 1950a) 
divided pathological sperm in the bull into 
primary abnormalities, which should be 
formed during spermiogenesis, and 
secondary which should develop during the 
passage through the epididymis. Such a 
division is not principally valid as was shown 
by Rao ( 1971 ). Therefore Blom ( 1973) 
changed his classification system and now 
the abnormalities are divided into "Mc!.jor 
sperm defects" and "Minor sperm defects". 
This system is easy to use but it means 
that unspecific and specific abnormalities 
are mix~. 

Conclusions 

The purpose of morplllological 
examination of semen is to establish if the 
number of pathological sperm is too high 
or within . physiological limits. Lagerlof 
( 1934) concluded that in normal bulls the 
number of pathological sperm heads was 
an upper limit of about 18%. The evaluation 
should not be based exclusively on the total 
number of abnormal sperm heads but 
should also take into consideration what 
types of abnormalities are most frequent. 
Pear-shaped, narrow at, the base, 
undeveloped and loose deformed heads.are 
more serious abnormalities than the others. 
If they dominate the spermiogram the 
conclusions must be more cautions even 
if the total number of abnormalities is close 
to the upper physiological limit. The final 
evaluation must also take into consideration 
other semen characteristics like motility and 
total sperm numbe~ of the ejaculate. 



l'\Onnal sperm heads ·· Pb¼:ho1ogical Sl)erWI heads, 

' Abnormal taits 
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Testosterone Levels in Buffalo Bulls 

S.B. KODAGALI, M.B. DOSHI, H.J. DERASHRI, and V.M. MEH.TA 

Department of Obstetrics and Gynaecology, College of Vetennary Science and Animal Husbandry, Gujarat Agricultural 
University, Anand-388001, India 

The purpose of the present investigation 
was to know the basal, mean and peak 
levels of Testosterone (T) in the Surti buffalo 
bulls and study the pattern of 'T' secretion. 

MATERIALS AND METHODS 

Studies on the tsto3terone 1.evels in six 
Surti buffalo bulls aged between 61 /2 to 
7 years were made during the six hour 
period of study and based on 36 sera 
samples .. Blood samples were drawn at 
hourly interval from each bull commencing 
from 8 - a.m. Radio-lmmuno-Assay 
procedure was employed for the estimation 
of levels of 'T'. At the Reproductive Biology 
Research Unit, GAU, Anand. The study was 
undertaken during winter months of ·peak · 
breeding season (November and December, 
1990). 

RESULTS AND DISCUSSION 

Based on 36 sera samples in 6 buffalo 
- bulls, the basal, mean and peak levels of 
testosterone were 1.97±0.43, 3.59::0.28, 
and 5. 12±0.39 ng/m! respectively. 
Testosterone secretion in intact males is not 
tonic but is characterised by episodic pulses. 
This pattern of secretion varied significantly, 

(P<0.05) between bulls and between hours. 
This may probably due to the age, 
reproductive status, health, external 
environment and otper' factors. Mean 
testosterone levels between the buffalo bulls 
varied significantly · (P<0.05) from 
2.443±0.327 to 4.850±0.352 ng/ml. 

Number of peaks in 'T' levels observed 
to vary from one to three. The mean time 
interval between two peaks was 150 
minutes. 

Kamonpatana ( 1-984) · found the 
number of T peaks varying between 1 to 
10 during 24 hours where the blood 
sampling was done every 15 minutes. 

The mean basal 'T' level of 1. 9 7 ±0 .4 3 
ng/ml under the present study compares 
well with the levels already reported(Parera 
et Bl., 1979, Chandraprateep et al, 1981 
and Gupta et al., 1984 ). 

. Acknowledgement Thanks are due to Dr. 
R.K. Shukla, Principal, Veterinary College, 
Anand for providing all the necessary 
facilities for the study. The financial help 
extended for this study through Emeritus 
Scientist Scheme of ICAR, New Delhi. is 
gratefully acknowledged. 

REFERENCES -

Chandraprateep, P ~ Kamonpatana. M.. Lahachit. H.. Kunawongkril A., Verokul, P.. Bodhipaksha. P., and Nagrem 
Suriyaraj, C. ( 198 n. Circadian variations of plasma LH and testosterone in adult Swamp buffalo bulls, 
Theriogenology, 15: 161-171. 

Gupta, R.C., Sharma, A.K., and Khurana, N.K. ( 1984). Testosterone levels and libido in buffalo bulls. Proc. 
10th International Congr. AR & Al., Vol. II, pp. 271-272, 1984 USA. 

Kamonpatana. M ( 19841. Application of Hormone assays and endocrine pattern in buffalo, Proc. 10th International 
Congr. AR & Al., Vol. IV, pp. -1-10, 1984 USA. . -

Perara, B.M.A.O .. Pathiraja, N .. Matha, M.X.J., and Weerasekera, D.A., ( 1879), Seasonal differences 1n plasma 
testosterone profiles in buffalo bulls, Theriogenology 12:33-38. 

83 



IJAR 19(1), , 1998; 84 

The Artificial Insemination in Sheep of Farmer Flocks Using Semen of 
Awassi Rams 

AK.MATHUR, ANIL JOSHI, S.M.K.NAOVI AND J.P.MITTAL 

Division of Animal Physiology 
Central Sheep And Wool Research Institute, Avikanagar 

Via Jaipur, Rajasthan-304 501 

The aim of the present study was to 
inseminate ewes of Malpura breed in the 
farmer flocks of semi-arid region with semen 
of exotic Awassi rams to bring about 
improvement in their productivity. 

For the A.I.trial 3 flocks were selected 
from cluster of villages near Avikanagar in 
Tonk District of Rajasthan. Ejaculates of adult 
Awassi rams were collected daily in quick 
succession by using artificial vagina and 
examined for its quality. Samples having 
thick consistency, rapid wave motion (+5) 
and 90% motility were diluted @ 1: 1 with 
egg yolk Mclllvaine glucose (EYMG) diluent 
(Mathur et al., 1993), filled if')to round bottom 
screw cap glass tubes and packed in semen 
shipper containing ice. The average sperm 
concentration -on the first and last day of 
collection was 2868 and 3027 million 
spermatozoa per ml, respectively. Al. was 
done -with 0.1 ml of freshly diluted semen 

- -
in ewes detected in oestrus by single per-as 
insemination for· one oestrous cycle · 1n 
monsoon season of 1995. 

The incidence of oestrus was 37% in 
adult, 26% in 4 teeth, 20% in 2 teeth and 
17% in aged (above 6 years) ewes. The 
duration of oestrus was 24 hours in 73%, 
36 hours in 24% and 48 hours in 3% 
ewes. These results are comparable with 
the values recorded by Sahni and Roy 
( 1967) on farm flocks of Bikaneri ewes 
under semi-arid conditions. The overall 
lambing rate of about 68% achieved in the 
present study could be considered 
satisfactory ·because A.I. was done only in 
one oestrous cycle. This lambing rate ~ 
very well be compared with ear1ier A.I. trail 
conducted in ewes of farm flocks at this 
institute (Tiwari et al, 1973). 

Best results with ewes in natural oestrus 
have been reported when the insemination 
dose contains 100 to 125 million rnotile 
spermatozoa (Salamon, 1962). The 
insemination dose used in this study meets 
the requirement of adequate number of 
motile spermatozoa. Better lambing rates 
could have been achieved by continuing 
the Al. programme during second .and 
subsequent oestrous cycles. 
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The Genesis of Veterinary Gynaecology in India 

A.RAMAMOHANA RAO 

Retired Dean, A.P.A.U., Hyderabad. 

Though ·the country had some of the 
finest breeds of Livestock for milk as well 
as draught purposes there were no efforts 
to conserve and improve the genetic 
resources before the dawn of Independence. 
However there was surge of interest in post 
Independent India to improve the 
productivity of Livestock for milk, meat and 
draught. The first step in this direction was 
the launching of Key Village Scheme in the 
year 1952. The broad objective of this 
scheme was to use the technique of artificial 
insemination as a tool for the upgrading 
and improving the Livestock particularly 
Cattle in compact areas. As the academic 
programmes and research in ;the field of 
Veterinary Scie~ce and Animal Husbandry 
were nol fully developed in the country the 
assistance of FAO was requistioned for 
providing expertise from other developed_ 
countries to reorganise veterinary education 
and research activities. 

The Animal Gynaecology, semen 
prodcution and Artificial Insemination 
disciplines had by then progressed in several 
Scandinavian countries. The FAO provided 
the services of 3 Swedish experts consisting 
of Prof.Nils Lager1of and Dr.Palsson and 
Dr.Settergren to prepare a blue print for 
Livestock development in India. The above 
team was also entrusted to investigate the 
incidence and causes of infertility in cattle. 

The team conducted extensive survey 
of . veterinary education and studied the 
-functioning of A.I. services. in the country 
in 1953 and -prepared a blue print for 
development of Livestock. 

The team of experts reported that 
education and training of field staff were 
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the most important- factors in developing 
Artificial Insemination programme and in 
tackling the most common reproductive 
disorders. The committee stressed the need 
to initiate research on sexually transmitted 
Livestock diseases and disorders. The need 
for the establishment of a centralised semen 
collection centre to prevent sexually 
transmitted livestock diseases was also an 
important recommendation the committee 
made in its report. 

The team also suggested establishment 
of central sterility station at I.V.R.I. lzatnagar 
and regional centres at Veterinary colleges 
in Bombay, Calcutta, Madras, Mathura, 
Hissar and Patna. Later- these centres 
developed the nucleas for the expansion 
of Artificial Insemination activities on 
scientific lines. 

Dr.Palsson conducted a six months 
tranining course on Artificial Insemination 
at I.V.R.I. Dr. Lundgren another Swedish 
expert conducted short training courses on 
Al. in the states of Bombay, Mysore. Madras, 
Hyderabad, Tranvancore. Orissa, Bihar and 
Uttar pradesh. 

The expert committee also 
recommended that the academic 
programmes in Veterinary colleges should 
be reorganised to teach and conduct 
research in Gynaecology obstetrics and 
Artificial Insemination under one roof in a 
common department. 

The expert committee recommended 
establishment of exclusive chairs of 
obstetrics and gynaecology in Veterinary 
colleges in India. They have also suggested 
establishment of ambulatory clinics in all 



Veterinary colleges to provide practical 
training to students and to enable access 
to veterinary health care and Artificial 
Insemination services in rural areas. 

The FAQ and Swedish international 
development agency (S.I.D.A.) came forward 
to organise a special advanced 
post-graduate course in animal reproduction 
of nine months duration at Royal Veterinary 
College, Stockolm under the guidance of 
Praf.Lagerlof. The first course commenced 
in 1954 and the Veterinarian who had the 
opportunity to attend the course are 
Dr.G.B.Singh, Dr.C.R.Sane, Dr.S.N.Luktuke, 
Dr.S.M.lshaqe, Dr.K.K.Vyas, Dr.M.P.Johari, Dr, 
B.K.Basu and Dr. Chellam. On completion 
of the course the trainees received a diploma 
of "Fellowship of the Royal Veterinary 
College", Stockholm. 

The curriculam for the above training 
included lectures, seminars, group 

Trainees with 
Dr. Palsson 

86 

discussions and practical training in 
Gynaecology, Obstetrics. Artificial 
Insemination and bull investigations. The• 
practical training was i!llparted in slaughter 

. houses and bull stations under the guidance 
of senior veterinarians. 

This training was most sought after and 
Government of India deputed 80 more · 
veterinarians to undergo this course over 
a period of 25 years. Another significant 
aspect of this scheme was that almost all 
professors chairs in India were occupied 
by veterinarians trained in Sweden, which 
ensured establishment of high academic 
standards and uniformity in teaching 
veterinary gynaecology and obstetrics. Thus 
the establishment of independent chairs of 
obstetrics and Gynaecology in every 
Veterinary college is a landmark in the 
history of Veterinary Education in India. 

Trainees with 
Dr. Lundgren 
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