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INTRODUCTION 

Livestock constitutes au integral part of 
the agrarian economy in India not only by 
supplying valuable animal proteins for the ever 
increasing human population through m ilk, 
mea t and eggs, but also by contributing vital 
motive power so essential for agricultural 
operations, besides providing organic•mauure 
to enhance soil fertility. The <·ontributiou of 
livestock to Gross National Product (GNP) is 
phenomenal - around Rs.200,000m.per atUIUM, 
80% of which is from cattle and buffaloes. 
Livestock have a much large contribution to 
manpower employment constituting a v ital 
element in Rural Development Programmes. 

Dairy Cattle/Livestock production bas 
helped the farmers/cultivators tbrnugb the 
availabili ty of lluid cash lo meet with their 
routine needs of seed, fertilizer purrhases etc. 
Milk with a contribution of Rs. 100,000 111 . to 
the GNP comes next to rice with Rs. 120,000 
m. l'Ontribution. 

As per 1982 census, India possesses 
184.86 m. ca ttle, of which approx. to m.are 
cross-breds and 61.06 m. are buffaloes, 
comprising 50% of livestock population of 
Asia . The contribution of buffalo milk is very 
s ig nificant in comparison to Asia (68.06%) as 
well as the world (65.05%), even though less 
allention is paid to buffalo development in 
India (Anon, I 986). 

Cattle cross-breeding programme bas 
definitely made an impact on rural economy in 
selected areas, not only by enhanced milk 
production, but also by providing opJ>Ortunities for 
additional employment lo both under- employed 
and unemployed rural families iududing school 
drop-outs, possessing at least minimum asset 
holding for participation in the programme. 

The success of Dairy cattle and buffalo 
economics lies in ensuring proper and optimal 
reproductive rhythm of each individual cow 
and buffalo in the herd, wilhin normal 
physiological range. Any deviation or 
prolongation in the breeding rhythm results in 
a progressive economic loss due to w idening 
of dry period, rcdUCl'd calvings aud lal'tations 
during the lire span of the animal. Barren or 
infertile cows/bu ffaloes mean a d in·l· t loss in 
milk produc-tion, w.bereas reduced calf nops 
hamper the selection c(lidenl'y in long term 
Dairy herd improvement. 

Thus, fertility of milch animals plays a 
vital , pivotal role in dairy economics. Efforts 
should therfore be made to cnhanl·c frrtility in 
dairy animals by narrowing their dry period to 
the barest minimal range of 60 to 90 days. 
(Ka ikini, .1989). 

lncidt!nce of Infertility 

In a quick All India Survey or Bovine 
Infertility covering 20,000 l'allle and buffaloes 
in organised and rural sectors conducted by 

• Key Nole Address delivered at the Workshop on New I lorizons of Animal Breeding organised by Yashwanlrao Chavan 
Academy of Development Adminis1ra1ion. Raj t3havan Complex, Baner Road, Pune 411 007, July 1-3. 19C>I. 
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TVRI Team, 3% animals were diagnosed lo be 

sterile and 8 to 10% sub-fe rt ile, with an overall 

7.70% incidence of infe rtility (Bhaltadiarya, 

1954 ). Rao ( I 954) in bis survey of bovine 

infertility covering 10,865 bovi11es in India, 

recorded a high inl'idence of infant ile genitalia 

(18.99%) and sub-active gonads in 47.87% 
cows and 54.4% heifers . 

In an intensive two year (1952-54) State 
wide survey on Bovine infertil ity conducted by 

him covering over 10,000 cows and buffa loes 
covering over 45 cattle breed ing farms, buffalo 

farms, goshalas and rural areas in the e rstwhile 

Bombay State, Kaikini( l 967) reeorded an 

incidence of 4% steril ity and 8% sub-fertility. 

A team of F.A.O. experts examined 3,000 
cows and buffaloes comprising urban ant.I rural 
animals in Ind ia and fo und that 61.8% cows 

and 31 % buffaloes had s ub-active ovaries 
(Lage rlof, 1954). 

By and large, the rural bovine population 

in India is o f 'Non-Descript ' (ND) type, with 

an assorted poor gene t ic make up. Such 

heifers 1101 only mature remarkably lat\', but 

even their effective breeding per iod is 
dis tressingly irreg ular with resullant low 

number of calves born pe r cow, nuubined 

with poor total life time milk pnld uction. 
Obta ining cross-bred progeny by A. I. from 

ND cows is also directly proportional to their 
e rra tic reproduc tive efficiency. This is allied 

to recove r ing me tal from scrap fed in Mini 
Steel Plants. As the gene ration interval is 

inc reased, the rate of genet ic gain is s lower, 

jeopardising th e economic inte res ts (Kaikin i, 
1975). 

Dimensions of Infertility And Sterility 

The technical d imensions o r infertility and 

s terility are very many extending from gcnito­

gonadal anomalies, gynaeco-patbo logical con­

di tions and Repeal Breed ing Syndrome (RBS) 
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lO infect ious Sexually Trans mitted Diseases 

(coital infections STD). Besides these, parti­

c ularly in high yield ing animals s uch as the 

cross-breds, s tress factors play a major ro le. 

Protein dcficil'nl diet , malnutrition 

including Vitamin A dcficirucy, minerals and 

trace clements deficiency, excessive beat and 

cold/climatic s tress, parasitism, high milk 

yield, acetonemia, ticks, inlel'tions diseases 
and hoof troubles lead to stress with resulta111 

disturbed bn·cding and rhythm of mil ch ca ttle 
and buffal oes. 

The main contributing factors responsible 

for a good fertility index arc : a sound Central 

Nervous System (CNS) ; optimum e11docr ine 

balance between the gonadotrophins and sex 

hormones combined with the proper response 

of the individual sexual appara tus of the 

animal. The term 'Endocru1c Constitution ' 

indicates the inter-relationship between these 
factors. Oestrus rltythm is largely conlrolled by 

the endocrine constitution of eac:h cow 

(Lagcrlof, 1951). There is an obvious distinct 

difference in oestrus manifestation in various 

breeds of catt le (Luktukc. 1982). 

Measure of Fertility 

The measure of fertility should be based on 

the numher of first services (A.I.or natural) and 

actual conceptions diagnosed by gynaeco­

clinical exam iuatiou, s ince non-return (NR) rate 

is meaning-less under our lndiau couditions. 
Farmer is not careful to watch the cows/ 

buffaloes for appl·arance of subsequent bea1s. He 

is under the t~ rroncous impression lbal once 

inseminated, the l'(1W/huffalo mus t be pregnant. 

Genital/Gonadal Anomalies 

The cont.lilions that lead to s terility o r 
pcrmauenl infcr tilily arc genila l anomalies 

s uch as developmental defects of mulkrian duc t 

leading to various anomalies o f the vagina, 
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cervix and ute rus s uch as ute rus uninm1is, 

absen,·c o f cervix, cervix dupkx, scgnH·ntal 

apl.1s ia of sa lphinx and didclphil- uterus. 

S ingl e autosomal recessive gene is 

res ponsible for causing hypoplasia or under­

develo pment of tes tes and ovaries. In this 

condition one or both gonads are s mall , narrow 

and func·tionlcss. Lage rlo f ( 1939) n·rordcd a 
high incidence ( 17.5%) of ovarian hypoplas ia 
in Swcdi:.h Hig hland Cattle (SKB). Cow:, with 
both ovaries bypoplastic were infertile with 

abM·nce of Ol·strous cycle. The incidence or 

gonadal hyp~pldsia was reduced hy adopting a 
nation-wide rigoroui. sex ua l health nrnlrol 

programme a11J culling ca:.es or uni o r bila kral 
and partial or ninpkte gc1nadal hypop(a!',·., 

(Lage rlof and Boyt!, 1953). 

G ilmore (1952) listed lethal factors in 

cattle s uch a:, A t·bondropla:,ia, amputated 

calv<·s a nd congenital dropsy, whid1 a rc of 
genetic o rigin due to homozygosity of 

rec<·sssive genes, mostly due to inbreeding. 

Great care s hould be cxcrdscd in formulating 

and monitoring brcc•ding policy whik using 

fro1c11 semen for A. I. 

1-'undional l>bordt'n. 

Abnrat ions of re productive• functions 

ocTur on account or sunH· cndoninolugkal 

abnormality which is difficult to pin-puinl o r 

detect even wi th the modern honnom· a:-.say 

tcd1ni4ues. Abnormalities eH:rur due to weak 
endocrine cons titution , nutritional delkicndcs, 

strl's:. or produc· tion and climatk/ cnvironnH' n­
tal i,tresi,. The major runc-t ional disnrdc· rs an· : 
( I) Anol·slrus, (2) Suhc.wstrm,, (3) Anovular 

heat, (4) Delayc' d Ovulation and (5) Cystk 

Ovar ian Degeneration (COD). 

True A not'strum 

This conditiou is due· to quic•scenl ovaries 

with absc.-nl·e o r cydi<·al ar tivity. II result:, due 
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to insuffidcnt rckasc or produc tion o f gonado­

troph ius to c-au~l' follkulogc·1ws is. Failure of 
ovarian response a lso results in anocstrus . 

In true anocstrum l·ases, the cow/buffalo is 

empty (non-prrgnanl) with smoot h and oval o r 

round ovaries giving 110 pal1>abk evidc·nt·c o f 

e ither follkular o r lutcal activity. 

Post- partum anoc:- trum is m ore acute in 

buffal oes than in cows. The• post- partum fe rtile 

oestrus iutc•rva l and intc r-t·alvi11g period is 

rnns idr rably widl' in buffaloes tJian in c-ows. 

According to Ban:-.al ( 1976), anocstrum 

accounted for 57 to 70~ o i reproductive 

disorders in buffal<H':,. 

El-Hariri et nl ( 1980) noted inncased 

fertility in s tall frd huffalo heifers frd with 

ration s upplcmenkd with 20g. milk powder 

plus I g. po t. iot..lidc and 1 OOg. iodine every 

a lternate day. 90';f o f ex1H·riml·ntal bcifrrs 
manifested oestrus with 80'¼ CR. Bhatia c l al 
( 1984) found brncfkial effect of die·akium 
phosphall' suppkm cnl,1tion 0 11 anoestrum in 

buffalo cow!>. 60'/r of the t·ases ex hibitcd heat, 

o f whkh 50% rnnreived. 

Clomiphene Citrate : Kaikini et al (1977) 

found Fertivct-FVT300 (Ar-Ex Lahs. Bombay) 

the rapy useful for activating anocst rus gonads 

(80%) in ND cows with resultant ovulations. 

Deshpande et al ( 1976) re ported c11n1uraging 

result!> (73.33%) or fr rt ivct the rapy for 

inducing beat in anocslmus buffaloes. Hukcri 

et al (1979) lou nd Fertivct ora l therapy 

dlcctive lo indun· m·strus in 85. 27'h of the 

trealt'd group, with manifestat io n of b<·at in 

11.1 3 days (AV). Kodagali et al ( T983) found 

intra-ahomasal injl·e·tiun of Fertivct 600 10 800 
mg. In he 100% t·ffec.· tiw for oe:,t rus induct ion 

wi th ovula t ion in ,tnoestrous buffaloe:,. 
Pallabiraman ec nl ( 1983) found intra-vaginal 

adminis tration or Fc·rtivet comparabk 10 oral 

the rapy. Aminuddin and Tanwar (19~8) in 



buffalol':-, and Reddy et al. (1990) in cows 

rq>nrll'd beneficial effects of Clomiphene 
th<'rapy for anoestrum. 

Prajana Therapy: Rao and Keshava­

murthy (1971) reported efticacy of Prajana 

(Indian Herbs, Bangalore) therapy for 

anoestrum in buffalo cows and heifers, with 
induced oestrus in 84. 78% cases with CR of 

72. 72%. Porwal et al {I 976) reported 

superiority of Prajana therapy to painting Os 

uter i with Lugol 's iodine and Supermindif 
supplementation. 

Deshpande (I 983) reported Aloes 

Compound (Alarsin, Bombay) oral therapy 
suitable as ovarian actival()r in anoestrus 

buffaloes. 

According to Bulman and Laming (1978), 

some cows (5.2%) resume ovarian cydiral activity 

within few days of calving and then become 

anoestms. True anocstnun is frequently diagnosed 

in high yielding dairy cow~, first l·alf hcifors and 

suckJer rows. A111crior pituitary appears to be 

refractory In ~timulation with GnRH in the 

immediate post-partum period, probably -dut· to 

progesterone induccd ncgatiw kcdhack (Laming, 

I 987). Prolactin inhibitory factor (Pl f) st·m·tion 

by hypothalamus is low if prolactin secretion is 

high. Thi:, supprl'Sses GnRH secretion and 

resultant gonadotmph in produclion. 

I. M. inje<.·tion of PMSG 3000-4500 I. 
U. helps in induc-i11g/stimulating ova rian 

activity. Likewise, sing le dose of GnRH 

0.5mg. I. M. is effective therapy. Progl'Slaone 

w ith Oestrogen; PRID insertion for IO days; 

n·rvix infusion with 20 ml.I%, Lugol 's iod ine; 

painting of cervix with Lugol's iodirH' and 

Clomiphcnc cit ra te therapy have been rcportc-d 

to be beneficial in inducing oestrus in cows 
and buffaloes. Their efficacy is due 10 

. s timulation of short luteal phase that normally 
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precedes the first normal m·strus <.·yde in 
post-partum cases. 

Synthetic Analogues of Progesterone 
Hormone: Progesterone hormone is available 

~s synthetic- aualogue called 'Progestogcns' 
whirh are equally potent wbeu administered by 

feeding, da ily I.M. injections or :-,uhcut 

/intra-vaginal insertion of long acting (Depot) 

preparation:, in the rnw/buffalo. 

Commonly available Proxesterone Prepa­
rations are : I. Methyl atctoxy prog:cstaone 

(MAP) whkh is less potent. Dose: 180-200 

mg. per day in fcl'd for 15-IX days. 

2. 6 Chlor-dehydro-17 acetoxy progester­

one (CAP) or chlonuedinonc. Dost: 10 mg. in 

feed for 15-18 day~. 

3. Mclcngestcrol a,l'tatl' (MGA) is a 
highly potent preparation. Dose: I mg. per day 

in feed for 15 days. 

4. Progestero,w I.M. injection 25 n~g. daily 

for 10 days. 

5. Progcstogl'n Releasing I ntr.avaginal 

Dl·Vil'e (PRID): These arc silas1ic coils 

impregnated wi1h 1.55g. pn>gl'Slogrn with a 
gelatin ntpsule of IO mg. t·slradiol bcnzoatc 

attached on IIH' inner surface. It providl's a 

source (Depot) of progesterone ;111d cslradiol 

which get slowly absorbed through• vaginal 

mucosa. The roil is kept in anterior part of 

vagina of the t·ow/huffalo for IO days and then 

removed. Sudden withdrawal of progcsteronc­
sourcc- (t·oil) causes sbarpdedinc/drop in 

progesterone blood lcvd with sequential 

evc-nts bringing the cows in heat. Insemination 

bl' done· at 48 and 72 hours post withdrawal of 

thl' mil. This is popularly lamed 'Appoint­

llH'nl Brl·ediug' with oestrus 'madl' 10 order'. 

6. Combined Therapy: PRID is inscrtc<.1 i11 

vagina. 011 8th <.lay of insl'rtion, administer 
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PGF2 alpha 25mg. and PMSG 400 1.U. intra­
mus<.·ularly. PRID is removed 011 day JO. Cows 
are inseminated on Day 12 and Day I 3. 100% 

o<.Turra11<.'e of beat with 55 to 62% CR have 
bl'cn rt'portcd in <.'ows and hl'ifc.·rs hy Lokhande 

et al (1983, 1984) and Bhosrc.·kar et al (19Xo). 
Similar findings arc report<.·d in huffalocs by 
Rao (1982), Rao and Rao (1977, 1978, 1979a, 
1983), Narasimba Rao et al (1985, J9H7) and 
Narasimba Rao and Sreemannarnyana (1983). 

GnRH (Receptal-Hoc<.·hst) has been 
successfully used in cows and buffaloes for 
induction of oestrus and treatment c.if repeat 
breeding due to delayed ovulation or anovular 
beats (Rao and Rao, 1979a; Bhosn•kar et al, 
1986 and Muzumdar, 1989). 

Suh-Oestrus (Silent heat) 

Sub-oestrus is the condition in which the 
cow/buffalo has normal cyclical activity 
(detectable on gyuaeco-clinkal examination), 
but behavioural signs are not normal (sub­

normal) and indistinct. Silent heat (Sub­
oestrus) is common in buffaloes (20 to 40%) 
with normal cyclical changc.·s and unob:;crvcd 
oestrus. Various hormonal thaapks bavl' he.en 
used for treating sub-oestrus in huffaloes, sueh 
as Estrumate, ICI (Rao and Rao, I 978, 1979a; 
Cbede, 1989) with cnl'Ouraging results. 

A genetic predisposition to silent beat has 
been identified with certain sirc.· lines showing 
a statistica.lly significant effc<·t (Lahhsbrtwar 
et al, 1963). PGF2 alpha therapy followed by 

fixed time insemination (appointment 
breeding) is useful. 

Anovular Heats 

In our studies based on 500 Jo<.·a l (ND) 
cows of University Heifer Projc.·c.·t at Borgaon 
(Akola), anovular heals wne dc.•tc.>l'lcd and 
re<.·orded in 24% of the animals that came in 
beat resulting in repeat breeding (Kaikini, 
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1975). Similar findings have bl't'n reported by 
KJ1an and Luktuke (I 967) and Deshpande and 
Dcopurkar ( I 981 ). AtTording to Van Rcnsburg 

( 1962), many of tbe early post-partum beats 
arc aC"eompanicd by a bigb incidence of 
anovular ht'als (34'½,)or delayed ovulations 

(66%) whkb is due to inadequate LH level. 
For cases of anovuh1r beats, GnRH treat111ent is 
indicated on Day 13 of oestrus ,·ye·((.' and A.I. 
on observed hc.·at with got,d results {Bhosrckar 
et al, 1986 ). 

Delayed Ovulations 

Delayed ovulations generally oecur in 
cyclical non-breeder infertile rnws. It is due to 

ddayed LH surge. GnRH injet·tion I.M. at tbe 
time of Al/servil-e is indicated wiGb resultant 
ovulation within 24 hours. 

Cystic Ovarian De~eneration (COD) 

Ovaries arc 1:ystk when they c-onta in one 
or 111ore (multipll') larg<.'r follidcs 2 to 3 cm. in 
diameter. Cysts arc dUl' to anovulations. 
Follicles insH·ad of gl'lting atrctil-, t·o1_11inue to 
inl'n•ase in size and persist, enlarging the 
ovary. Cow beeomcs Nymphomaniac. Stress of 
milk produl'tion/yield results in cystic ovaries 
(Hendrikson, 1956). Au incidence of 7-8% 

cystic ovaries is rrporkd in Tbarp.irkar, 
Sahiwal and Gir rnws (Bhosn·kar, 1973). 

Follicular cysts ean he treatrd by HCG 
(LH) and GnRH. A dose of 3000 to 4500 IU or 
HCG is re<·cimmt·ndt'.d. Murnmclra develops in 
untreated t·ascs of COD. 

Persistent Corpus Luteum (PCL) 

Persistent C.L. (PCL) is essentially due to 
uterine lesions. St·qut·ntia l gynac.:co-dinical 
examination is essential for diagnosing PCL 
cases. Corpus lukum n·mains in the ovary 
exerting inhihitory c:lfr<.·t on tlu.· anlnior 
pituitary gland. 
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Prostaglandin therapy is best indin1tcd in 

PCL cases. Prostaglandins PGF2 alpha 
(Lutalase Hoechst; Dinoprost Upj ohn; 
Dinol"ertin Alved) and their analogul'S or IC! 
and Searle companies (Estrunrn le; ICL-80996; 
Synchromate; Cloprostcnol) have shown 
luteolyt it• ellec·t with satisfactory post­
treatment fertility. These arc effective only on 
C L of Day-5 and above (Challerjee et al, 
1989). 

Sexually Transmitted Diseases (STU) 

Brut·ellosis, Campylobat·tnirn,is (Bovine 
Genital Vibriosis) and Trid10111011iasis arc 
dreaded diseases causing abortions ;11HI Early 
Embryonic Mortality (EEM). Tht·st· can be 
prevented by adopting A.I. with semen of 
d ean bulls. Emerging disca:,.cs arc 
Le ptospiral abortions; Myrntil' abort ions and 
IBR-IPV abortions. These diseases arc 
ca tegorised under "In fectious lnfrrtility". 

Management For l<)•rtility Improvement 

I. It is imperative that regular, systematic 
and well planned sexual health rnntrol 
programme with periodica l gyuacrn-diniral 
examination and treatment or detected rnses, 
be implemrntcd with propt·r recording of 
individual Life History Ca rds for frmak 
animals. This should be rigidly followed 
along with pra ctirc o f A.I. 

2. Regular monitoring of field cases is a 
must since casual diagnosis and therapy only 
once al the clinic or Animal Hea lth/P.D. & 

Sterility camps will not serve any purpose. 
Follow up is most essential. 

3. Improper and negligent managemental 
regime is a major contributory fa ,·tor of 
infertility in cows & buffaloes. Optimum 
managcmt·ntal practkt·s go a long way in 
red ucing stress conditions and hl'lp in 
maintaining good fertility. 

4. It is ne,·cssa ry to cdurate the farmers 
and liveslllck owners regarding the importanl"C 
of breeding hygiene, prophylaxis, beat 
detection, pcriCldica l gynaeco-dinical c heck up 
and maintt·nancc of rN'ords of their cows and 
buffalm·s. 

5 . In view of our long and mature 
experience in this field of specialisation, the 
following suggestions arc made in the best 
interests or State Dt•partmt·nts of Animal 
Husba ndry: 

(a) Suhjcct Maller sp<·,· ialists in Gynae­
cology at Taluka level bt• appointed. Similar 
positions exist for Crop Science~ / Horcirulture 
in Agriculturc/Horticulturt· o~•pts. 

(b) Govt. Vctt·rinary P0Jydi1tics be 
suitably s trengthcncd/ forlifi1·d f>§ rrn1ting a 
post of Vctninary Gyual'Cologist in cad1 
Polydiuic. 

These sugg<·stions if implemented will go 
a long way in tackling fr rti lity problems in a 
comprehens ive manner. 
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Embryo Transfer Technology In Buffaloes* 

M. L. MADAN 

Emhryo Biotcchnoloi;y C'cn1re, National Dairy Research lnsritu1c.Karnal IJl IJOI. 

SUMMARY 

Duriug the past years, through systematic 
scientific investigations and innovations, there 

is a s teady progress in terms of superovulatory 
responses, embryo recovery and pregnancy 
rate following embryo transfer among 
buffaloes. From the rarly reeovery ra te of 0.6 
transferable embryos cu,reully 2.0-2.4 
transferahlc embryos arc rernvcrahk in 

different farms with altered supernvula tion 
protocols. Folltropin and Supl' r-Ov among 
many compounds have compara tively given 
better results both in terms or fo llicles 
developed and ovulated and embryos 
recovered. The lower number of foll ic:ular 

population and poor follicular development, as 
revealed through real time ultrasound 
scanning, explains the lower ovulatory 

response. The growth rall' of till' largl'SI follkk 
and time of ovulation post PGF has abo shown 
great variahility in animals. Endocrine studies 

suggest that unovulatcd follidl'S n mtrihute 
massive quantitil's of estrogen alc>ng w ith 
progesterone. Hig h prolac:t in lrvels in 
buffaloes during summer months a rc also 
assodall'd with poor follil·ular maturation. The 
birth of t·alws us ing in l'itro fertilizatiun 

ll'l'hnology and frozrn thawed embryos arl' the 
rct·ent miks toncs Ul'hiev~d in this te,·bnology . 

lnspite of some problems rela ted to buffalo 
embryo transfer, the hasic embryo transfer 
techinquc bas hl•en adopted with sun·ess 
resulting in ove1 JOO prrgnancks/calvcs. 

INTROl)(JCTION 

In animal populations, individuals differ 
widely in tbl'ir lifctim!' rcprodudivc SUl'n'SS 

• Paper presented al the International symposium on Prospc~rs of 13uffalo l'roduc1ion in rhc Mcdi1crria11/Middle Easl, Cairo. 
Egypt. Nov.9-12. 1992. 
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(Brown, 1988) the major components of which 
arc survival to breeding age, rq>roductivc life 
span, average fecundity per year and off!>pring 

survival between birth and reproductive age, 
effected gross I y by the micro environment, 
ecological and socioeconomic fa ctors. Buffalo 
as a domes tic animal with its predominant 
home tract in South East Asia and Mcditcrrian, 
happens to be a unique animal whose capabi­
lities as 

0

ffving tractor, milk machine, meal 
producer and an integrator of man-crop­
livestock farming system have found great 
acceptance in the rural economy of Asia and 
Africa (Madan,1990). 

Considering the current economic demands 
for buffalo milk and meat, a strong tendency has 
developed among buffalo breeder:, to aim at 
brcrdi:1g a triple puq,osc type with high milk 
yield, draught ability and reasonahle growll1 rate 
on roughage ba;cd feeding. Cross hn·l•d ing 

programmes and selection for et·onomk traits are 
putting extra premium for milk y1dd and may 
thus exert unfavourable genetic pressum, in 

popula tion ranges against their rcspcrtive 

superiority, he it a Swamp or Riverine bullalo. 
The change in breeding goals necessitates, on 
one band, fast multiplkation of a high yielding 
animal and developing a high 111ilk producing 
breed, it simultaneous ly also implies ensuring the 
preservation of gennplasm for the conscrvaliun 
of basic genetic resource. This can be ac·bieved 
through the availability of e111bryo transfer 
technology based programs like Open Nudeus 
herd with Multiple t!:>vulatlion and Embryo 
Transfer. 

The embryo transfer (ET) program in 
Buffaloes is of recent origin. The intitial 

success of Drost et al ( 1983) in U.S.A., who 
,... pioneered appl ication of the technology to 

buffaloes was soon followed with successful 
birth o f buffalo calves in Bulgaria, (Vlakhov et 
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al 1985) and India (Misra 1988, Madan et al., 
1989, Singh el 11/., 1988). Studies on super­
ovulation among buffaloes have also been 

carried out in Thailand (Thungtanawat et al. 
1981; Nityawardana el al 1982; Pampai et al., 
1985 ; Cbantarapratcep et al 1989a, 1989b; 
Techakumphu et 11/., 1989; Venitkul , 1989) 
Bulgaria (Karaivonov et al 1987; Alexiev 
I 990), Malaysia (Jainudeen I 989) Pakistan 
(Mebmood el 11/ J 989; Rabil et al 1989) and 
India (Madan 1984, Madan et al 1988; Singla 
and Madan 1988; Madan 1990; Madan et al 
1990; Taneja et al., l<J90; Singh and Malian 
1990; Singla and Madan I 990a, 1990b; Tuyeu 
et al 1990; Madan et 1111991; Misra et 11/ 1990, 

1991; Singla et 111 1992). 

Buff:llo r:.-p,odu.-tion is k1wwn to suffer 
with inherent prohkms like late matur ity, poor 
estrus exprcssivity partkularly in i,ummer 
mouths, long po!>l-partum intc rva Is a ud low 
rnnception rates (Madan 1984, 1985). Ferti­
lity performanl·e and reproductive efficiency 
among buffaloes under tropical cond itions has 
been investigated hy Madan and Raina (I 984) 

and the data shows distinct climatic/seasonal 

effects Oil reproduc tive behaviour of this 
animal. 111 recent years, cons iderable attcntiou 
bas been focussed in the field of reproductive 
endocrinology as a mean to identify specific 
problem and lo adopt measures for augnwnting 
reproduction. The basic information available 

Oil reproductive paramete rs suggests IIJat this 
animal bas certain peculiarities wbid1 need full 
unders tanding to exploit the producti-. e noten­
tial of lb1s animal. 

The pecul iarit ies among these animals a re 
both at tbe bypophysial as well as at gonadal 
levels, as suggested not only by the in trinsic 
endocrine rhythm shown by the anima ls but 
also due to the varying responses which these 
anima ls show towards exogenous administra-



tion of hormones. In studil's t·ondul"led by us 
on buffa lo endoerinolny, simultaneous to 
similar invcsligalioni. among Zehu/zebu 

nossbrcds (Palla and Madan, 1984; Suri and 
Madan, 1984; Prakash and Madan, 1985; 

Khurana and Madan, 1986a, 1986b, Madan et 

al I 990 and Madan, 1984) arc ind icative enough 
tha t the hom1oul~ rhythm in this Spl~t· i<·s and lhc 

quantitative relation of disl'rete reproductive 
cvcnts to endocrine levels are al variance. A 
number of other lat:tors have also been identified 
to be responsible for poor responses among 
huffaloes (Madan 1990). Under theSl' 

rin-umstances, it is logical to expect that the 
animal responses during 1hr proccs:. of 
synchronization and supcruvula tion intended to 

bc induced as a result of cxogrnous hormone 
administrati011 will 1101 have predicted 
responses as would h,ive bccn expl'Cled in 

callk. 

Superovulatory responses amon~ 
buffaloes : The initial comparaliVl' rrsponSl' 

among the buffaloes using diffrrent ho rt1H)t1t' 

prepara - lion at dose lcvds sunilar lo those 
trird fo r ca ltl t' is given in Tahle I. FSH-P, 
S uper Ov and F<1lltropi11 wen· administered at 
a dost' level of 32mg, 75 units and 30ml 
equivalent to _24 PGF in a four day sd1edule. 
The total transfrrabl c embryos varied he-tween 
0. 15 to 0.94· cmbryos per !lush in this trial. 
Su pl' r Ov · gave a high perce111agl· o f 

Table 1 : Superovulatory responses in hufTaloe:,. 

Drug 
No. or Toial To1al Transferable Dci;cn~ralcd llnfortil i'lcJ 

Animals Ovulations Emb~yos Embryos Emhryos Ova 

FSH - I' 42 
3.17 0.95 0.55 0.07 0.33 

2: 0.89 : 0.24 : O. l 7 : 0.04 1 0.1:? 

Super-Ov 13 
3.38 0.85 0.15 0.13 0.46 

2: 0 .. 28 "0.30 :r CJ.IS 2: 0.17 :,: (1,17 

Folltropin 32 256 1.63 0 .94 OJI (1.38 
: 031 " 0.34 "0.28 "0.16 " 0.13 

Table 2 : Superovulatory responses in buffaloes 

Drug 
No. of fotal To1al Transfcrnblc DcgcncrnlrJ llnlcrllli1cJ 

Animals Ovula1ions Emhr yo$ cmhryos Embryo~ Ova 

FSH - 1' 
13 

39 21-l 15 l 11 
(Primrng) (3.CXJ) (l.66) (1.15) ((l.1 5) (Cl.KS) 

Fol ltro pin II 33 25 18 l 5 

' 
(3 .00) (2.27) ( 1.64) (O.JX) (0.45) 

Tahlc 3 Superovulatory rt!sults from responding animals 

Orug No. of Total ToD I Transferable Oq;c·n-,r;ol eJ 11 n lfcrl ii izcd 
Animab Ovula1 ion~ Emhryos Embryos Emhr} '" Ova 

FSII - P IO 
36 .?.8 18 5 

(3.60) (2 ,lW) ( 1.8) - ((1.5) 

Folltropin 22 
71 )8 41 6 9 

(3 . .?.7) (2.63) ( 1.86) (0.!7) (0.40) 

11 0 
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degenera tcd and unfrrtiliZl'd ova. However, the 

colle<;t ion pnwedure and tcrhniquc at this 
s tage of our initial work on cmhryo transfer 
was s imilar to cows which might have 
contributed to low returns. In a1101b1•r study 

(Table 2) a priming dost' ol FSH-P was 
administered on day 3-4 of the cydc (5mg) and 

then a regular dose protol·ol was followed. 
FSH-P gave 15 ( 13 animals) and Folltropin 
gavr 18 (11 animals) transfcrahlc emhrym, 
with an average of 1.15 and 1.64 embryos per 

llusb. Total Embryos per llush (induding 
u11fcrtili7ed and degenera ted) rnlkctcd were 
2.66 and 2.27 rcspt·ctivcly. This bas been 
observ-:d •hat among ,:it• seledl'd donors lbt·re 
is a high percentage of animals ( 18%) which 
do not respond to superovulatory tn·atmcnl 
even when animals were .;pe,if:cally 
synchronized for Ibis treatment after srlel'lion. 

Considering the data obtained from responded 
only those animals which responded with 2 or 
more ovulations, the picture ao1011g buffaloes 
show s improvem ent (Table 3) The mran 
i:csponse of transferabl e embryos for both the 

· honnonal preparations is around 1 .8 embryos. 

Progcstcronr assay data on the poor respon­
ding animals suggest that prostaglandins 
j•nspile of hl'ing used at a 2 dose rnmbination 
al 12hr interval at the time of superovulation is 
not able to bring a syncbroni:ted estrus among 
ali the superovulated animals and henre we 

have a higher pcrn~ntagc of unfrrlilized and 
degenerated r mhrym,. Rl·al time ultrasound 
Sl'atrning for the study of follil·u lar population 
on the day of estrus and ovulation iu huffalocs 
(Manik et t1I 1992) has also shown that 
ovulation time in response to PGF lrcallm·nl 
varied co11sidcrahly among animals. Since 
Folllropin showt·d supl:rior responses another 
experime ntal trial (Table 4) was held in which 
the superovulating l'ompound was adm ini­
stt~red in a l' onstant dose, gradual rclesccndiug 
dose and s teep dl'Sl'ending dose (Total 30 ml 
Folllropin, 12 hour interval for 5 days). 

Though tbe ovulalion rate was s imilar in all 
the thH'C groups, total embryos rerovercd and 
transferable emhryos were more in the gradual 
descending group than the other two groups 

(Tahir 4). 

Using the same supernvulatory compound 
in Zebu (Sahiwal) and crossbred pupulatiou 
(Friesian and Brown Swiss Crosses, Tahlc 5) 
an average of 5.10, 6. 76 and 4.46 emhryos 
l·ould he obtained from Friesian (KF), Brown 
Swiss (KS) and Sahiwal (Sw) animals out or 

whkb 2.89, 2.76 and 2.85 embry(is were 
lransl'crahle. The rcspnnse in k rms of 
transferable embryos was maximum among lhl· 
Frcisian crosSl'S hut tlH·n· Wl'rc 110 sig.nifil-anl 
diffrfl'nl'CS in lht· response pallem l' ilha in 
tenns of hormone pn·parations or the brt·cds 
tested. However, Supa-Ov whkh had given 

Table 4 : Superovulation response in buffaloes (llubalus buhalis) to different treatment 
regimes of l<'olltropin 

Mean % SE 
Dose schedule No. of anim~ls 

No. of CL Embryos r.:c-0vcrcd Embryos transferable 

Constant dose IO 1.50: 0.48 1..?0 : 0.53 0.50: 0.27 

Grandua I descending 16 2.75 % 0.45 1.13 % o.ss 1.31 "'0.51 
Jose 

Steep dcscendint: 6 
dose 

2.17 : 0.1!3 1.00 % 0.52 0 .67 x 0.33 
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poor results amoa;g the hurtalocs gave 
comparable results to FSH-P and Folllropin in 
the cattle. These results arc also indit-ativc of 
the fact lhat embryos l'olketion was optimal 
for cattle and mean respou'\e wai. comparnhk 
to figure obtained in t·ountril'S whee llw 

technology has been well cstalllishl·d. 

Embryo Tram,fer results at other 
centres : There are other centres in India 
which during the past couple or years have 

published data on superovulatory responses 
among buffalo using diffucnt hormonal 
preparalions. The salient fl'aturc of tile results 
ohtai,wd arc su111 marizcd below. 

Under tht nat10nal Tcd111ology Missmn 
programna· of tht• GllVI. of India, co11sidcrahle 
sucl·css bas hccu ad1kvcd i11 the applil:a tion of 
ET trcbuology among buffaloes, lbc overall 
results of wbil·b arc summarizcd (Kurup, 1991) 
below. 

Table 5 : Superovul~tion respom,es among cattle 

Breed/C'at1le Drug Animal Yielding Emhryos 
No. of nnimals 

Super 0v .w 
KF Folhropin 8 

FSH-P 10 

To1al 38 

Super 0v 15· 
KS Folllropin 8 

FSH-P 15 

To1al 38 

Folligon 4 
SW Super 0v 4 

FSH-P s 
Tola( 13 

All Breeds Grand To1al 89 

Table 6 : Superovulatory re!tponsts to different preparations 
(Figures in parenthesis show average) 

India: SAG 
(Gujarat) Mishra Donors Animals Flushed 
el a/(1991) Recovered 

FSH-P 151 137 169 
(1.2) 

PMS 70 59 19 
(0.7) 

Folligon 69 65 184 
(2.7) 

CIRB (Hissar) 
Jain er al 

FSH-P 98 59 54 
(I.I) 

FSH-E 17 11 2 
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Tomi cn1hryos 

117 
34 
43 

194 
(5.IO) 

1.W 
71 
66 

257 
(6.76) 

15 
II 
32 

58 
(4.46) 

509 
(5.72) 

Embryos 

Transferable 

l04 
(0.8) 

15 
(0.6) 

JOO 
(15) 

-
-

Transferahle embryos 

59 
27 
24 

110 
(2.80) 

43 
26 
36 
1()5 

(2.76) 

lO 
10 
17 

37 
(2.85) 

252 
(2.ll3) 

Unfcrlilized and 
Degen era led 

45 
(0.3) 

84 
(I.I) 

4 
(0.2) 

-

__, 



Table 7 : Embryo Transfer Technoloey 
(Buffulo) 

Donor» Responded ('l) 28 1!7 

Animal~ Flushed QQI 

l·mllryos RC<;ovcrcd I ~SI 

l·mllryo,. Per Flush I .\Ill 

run,ferahlc, l·mhryos 1026 

Tr~nsferablc l·mllryos Per Flu,h 1.40 

Emhryo~ Transferred 766 
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Single ovulation and embryo transfer in 
buffaloes 

hi;. I : 1-'ir.,t ~:u-r llu1T11lu IV I- t'•lr (l'r,.tl111111J \\ ith ib 
Surrog11t,e Mother (R.,dpieut HulTalo) 

(22.9%) were of !,'Tade C and D respectively. 
Nine embryo:. ( 18.8<:f) obta iued were unferti-
1 i;,ed indkating that inkrtility due to fertili­
zation failure is higher in buffalol'S (Table 8). 
The embryo:,, obtained were transferred to 
rec1p1r11ts and pr<'gnancy conlinned. The 
resulls suggt'sl that single embryo recovery 
and embryo transfer (SOET) in buffaloes may 
prove to be a useful metho<l for faster mulli­
plicalion of superior females till more effective 
superovulatory regimes arr available. This 
procedure aho dreu111ve11ts the 11on-availa ­
bility of Burtalo Gunadotmpin (FSH) which 
currently is a limitation 10 sul'nssful ET 
programme i11 hullalocs. 

Follicular population 

Bcl·ause of poor supcrovulatnry rl·spom,es 
among buffalo<'s to superovulatory co11111ounds 
noted by most workers who attt·mptt•<l cmhryo 
transfer programme at different t'l'nlers,a :stu<ly 
was taken up to recover single embryos al'icr 
natural estrus and artificial insc111ina1ion 
procedures. The embryos were recovered by 
nonsurgical flushing of a single born III eaeh 
animal rither on 5th or 6th day post estrus. The 
fresh embryos were transferred within 4 hours 
of recovrry to the recipients iu the ipsilateral 
bom (Singla and Madan, 1990). Out ol 69 
attt'mpts for embryo recovrnes (TJhk 8), 
69.6% embryos were located and n•t·uvacd. 
The stages of the embryos ranged from I 6 cdl 
to expanded blastocyst. Out <.lf 48 t·mbryos 
recovered, 22 (45.8'Jf) were of tram,frrablc In buffaloes, the toll1cular sysll' m is not 
quality grade A and B while 6 (12.5%) and 11 Mudied in detail as mud1 as in t·attk. Danell 

Tahle 8 : Single ovulation and embryo recoveries in buffaloes. 

Day of Nos. Nos. GRADE 
Cycle a1tcmp1cd recovered (%) UF A B C D 

6 8 7 I 3 l l -
7 34 24 !I 5 3 2 6 

8 12 7 - t 2 3 l 

12 - 14 15 10 - 5 I 4 

Total 69 
48 9 14 8 6 II 

(69.6) (18.8) (29.4) (16 .. 6) (12.5) (22.9) 
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( 1987) studied the follicular system of <.:ydmg 
and noncycling Surti buffalo hdlcrs for the 
number of primordial follkks and hl· found 
that the average number of primordial follidcs 
were not signifkanlly diffom1t (P < (1.05). The 
ave rage numhers of Collides > 2.00 111111 in 
cyding aud non-cycl ing animals Wl·n· 16.8 and 
23.6 respel'l ively whi<.:h did not differ 
signi tic'antly. There were on an average twice 
as many atretic follides as nonnal Olll'S (3 1.7 
and 14.6 respectively) in cycling animals. The 
average atresia frequency f or all a1timals was 
70.6 per cent. In a s tudy on surface foll icles, 
Mittal and Madan ( 1992) n:covcn·d on an 
average 4.3 foll ides of< 2 mm, 1.0 > 2-4 mm, 
0.45 > 4-6 mm, 0. 14 > 6.8 111111 and 0. 17 
follide of > 8 m.u a;,d iu over 60% ovaries 
cropus lutea was embedded and dis tinetly 
11011-discernible on palpatiou . Further lhl'Y 
found that the smaller s ize or ovary and CL 
was the reason for lower progesteronr 
production. 

1-'ertili:iation, embryo developmental 
pattern and embryo transport : A s tudy was 
conducted on supcrovulated Murrah b uffalcws 
(Buba/us bubalis) to rcrnrd the fe rtilisation 
rate and development paU<.:m (Singla et 11/ 
1992). A total of 139 embryos Wl:rc.· rel·oven·d 
out of wbkh 38 (27.4%) wer-e unkrtilisl·d. 25 
(1 7.9%) degenerated and 76 (54.7%) of 
trausferable quality. The resulls suggest that 
though majority of embryos (44.5%) reach 
morula stage on day-5, 35.3% embryos had 
reached the stage of early blastocyst or beyond 
by day 6. This, when compared to cattle, 
buffalo embryos have a tcndent·y to grow 
faster in the reprodul"live tract. The 7th da y 
data on the limited number of observations 
further supports the above trend when it was 
observed that 13.8% of the embryos had 
reached fully expanded blastoc:yst stage 011 
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day-6 and 14.3% bad reached batched 
blastocyst stage 0 11 day-7. The da ta is 
suggestivc tha t late ovulalion. unovulated 
follidcs and dl·vclopmcntal p:ittan among 
early buffalo embryos, possibly, rnutribute to 
embryo- uterus asynchrony, thus resulting in 
low ferti lization and bighl' r emhryonic 
mortality. 

Oocyte culture and In vitro fl!rtiliz.ation 

One IIH~thod to ob~ialc th t' diffkullks in 
embryo producticm responses among h uffalocs 
is to utilizt~ th(• in vitro culture and maturation 
tcc·huiqucs. Tbt' initial atkmpls with hu!Taloes 
(Mujumdar et ,1I 1988, Singh et al 19~~) have 
resulted in tbt· produl"lion of up to 4 cell 
embryos. II was presumed tha t then· c.~xisls a 
block in thl' devclopmcut proc:ci.s. However, 
the work carril'd out al Embryo Bioh:d111ology 
Ccutn• of Na•:oual Dirny Rcscan:h Institute 
bas s u<.:cessfully demonstrated thr prm.l uction 
o f rvF embryos in buffaloes. In a St' ries of 
trials ool·ytes wac harvested from ovarks 
obtained from slaughtl'r hom,c giv ing a 
rel·ovt·ry of 1.03 ool·yll· per ovary t·c1111part·d to 
about 8 among bov ines or exotit· hn:cdl>o. Whl·n 
subjcrtcd 10 i11 vitro matura tion (Madan d 11/ 

1991, Madan et 11/ 1992) 88'~ of the t·um ulm, 
ooc:ytes reachl·d lhe malaphase II stagr (Table 
9). Using a ovidUl' t l'pilhclial eo-c-ulture 
system, s ixty eight pm.:ent (Table 10) of tbe 
ool·y tes w hich were suhjeclcd to in vitro 
fertilization reac:hcd to more thau 2 t·cll !>tage 
of dt·l·vrlopnll'nt with 23'¼, rcad1i11g thc 
morula blaswcyst stage. Attempts arc in 
progress to use the transvaginal ullra sound 
g uided punl·turc of ovarian stroma for 
aspiration of ovarian follicular ova d ircctl y 
( Kruip e, al 1991) which shall help in knowing 
the pedigree and gcm·tk merit of the <•ot·ytes 
material used i11 IVF work. 

........ 
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Tahlc 9 In vitro m11tur11tioa (rvM) of butTalo oocytes 

No. of GV stai;c Mel i\na T clo Mel II 
Medium oocytes I I I Ma1u rcd ,1ai;c 

stained ('.() (%) {%) (%) (%) 

TCM-199 17 23 3 3 147 
v.i1b l0% 184 

l9.B) (l.?.50) (l.63) ( 1.63) {77.89) E , 1rus Serum 

Tahle 10 : In vitro fert ilization (IVF) or IVM hulTulo oocytes. 

No. of Trials 
No. o r oocy1e<t 

8 

<ic>nclusion 

Ohservations on buffalo 
Jus tify that the physiology 

inscminaltd 

23li 

sull°il'il' nlly 
of buffalo 

particularly with rcs prl't to reprodull1011 is 
dilferent and should not bt' l'Val ua1cd in poor 
light when compared with ca lllc. Several 
characteristic features have hccn observed i11 
terms or superovulatory responses and reasons 

fcrliliLal ion and 
No. or 00<0y1cs al 

Pronuclei > 2 c-cll 

23 163 
(9.66%) ft,.~.-111'.t) 

for limill·d embryo production identified . 
While considcrahk improvement in these 
responsci. has been ad1icvcd, furt her critkal 
studies partkularly in tbc area o f folliculo­
grncsc11>, oocytcs produc·tion in vitro fcrtil i:ta­
tion, immunology of ulrrofrtal interaction and 
fetal drvclopmcnt 1u•cd to be l"arried out lo 
optimize prodUl'livily lmm tbis SIH'l"il-i.. 
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Effect Of Repeated Supcrovulation And Flushing On Embryo Recovery 
In Crnsshr~d Cows 

S.M.TOTEY1, GURPREET SI C.H 1
, M.TANEJA2, GURCHARAN SINGH3 attd R.S.CHILLAR3 

Na11onal Jn,111u1c Of Immunology. Sluh1J Jee, Singh Mari;. New llclhi- 1 lCI 067. 

AHSTRACT 

To dl·ll'rminc the rfkcl of n ·pcakd 

:-.up(•rovulalion and llu:.hing itt no:-.s hn·d 

cows, 7 donors Wl'fl' n·peah'tlly i-upl· rovu lall'd 
live lime:-. with att inkrval nl <J0-1 20 tlayi. 

hrlwcrn two :-.upcrovulation:.. The tta·an 1ium­

hn of ovulaliom, n·l·o rdl·d wen· 8.85:i:3.43. 

I. Staff Sc1cn1,,1 Ill 2 Suff Scicnll't II 
3 Senior Sc,cnti<I, (ARI. l'usa. New Dclh1-I IO 01 ! 

11 7 

7.28:i:2.92, 5. I (h3.4, 3.50:i:2.30 and 2.75:i:2.2 I 
in five a tk m ph, n·i.pel'livcly. Thi· mean 

number 111' cmhryo r1'l'OVl'ry was 5.85:i:3.89, 
5.0:2.2, 3. 1:i:2.%, 2 . .5 :!:2.6 and 2.5±2.6. Thl' 
mean numh1·r uf lransfrrahk 1·111hryu wa:-. 

2.42:!:2.93, 4.42:i:2.50, 2.1 :i:2.5, 2.0±2.5, 
2.0±2.7 and 1.75±2.21. Rqll'ah·d Sll lll"rovula­

lory tn·at11H·ttls had a k ntll'lll"Y toward, 



decreasing number of CL, embryo recovery, 

and transferable embryos per rnw. 

* * * 
Successful application of embryo transfer 

depends upon the superovulatory response on 

repeated treatment. Data 011 n:peatcd supero­

vulation in Bos taurus cows have shown that 

the number of ovulations decreased after 

repeated superovulation (Saumande and 
Chupiu, 1977). In another s tudy ii was found 

that embryo production increases over three 

repeated superovulations and then declined for 

next four collections (Nelson et al. , 1979). 

It was also observed that fertilization rate 

and embryo numbers decreases after IO 

repeated superovulation 011 data analysis of 

nearly 1000 Holstein cows and heifers 

(Donaldsen and Perry, 1983). However, little is 

known about the effect of repeated supero­

vulation in crossbred cows. Therefore, the aim 

of this study is to determine the effect of 

repeated superovulations in crossbred cattle. 

Materials and Methods 

Seven mature parous Holstein x Sabiwal 

(H x S) crossbred cows were used for five 

repeated superovulations. They were bt•tween 

2nd and 4th lactation and providt\d adequate 
nutrition. 

Each animal with a palpable corpus 

luteum (CL) on the ovary, received two doses 

of doprostenol 500 µg 11 days (d) apart for 
tbe estrus synchronization. 

Superovulation was induced with FSH-P 

in a four day decreasing doSl\ scheduk as per 

Totey et al (1988). All the donors wen· 

inseminated 0, 12 and 24 b. after eslru:­

detectiou with freshly ejaculated se111t· n 
Interval between two superovulatory lreal 

ments ranged from 90 to 120 days. Bdore 

11 8 

commencing next superovulation, donor 

femaks were observed for a tlcast two normal 

estrous cycles. Donors were also examined for 

evidence of JJossible reproductive problems. 

Embryos were collected 7 d. after the last 

i11Sl'mination hy non-surgical ted111ique us ing 

18 french gauge foley's catheter (Urologkal 

Division, Bard Inc, Murray Hill , N.J. 07974) 

in Dulbecrn's pbosphate buffer saline (DPBS) 
containing I% beat inactivated frtal cal f 

serum, JOO IU sodium penicillin G and l00 ug 

streptomycin sulpbate per ml. Embry1>S were 

c11llcl·ted by running the llusbing 1m·dium 

through plaslk embryo filter (Emcon 

lmmunosystem Inc. ME 04043). A total of 1.0 

to 1.5 litre ol' !lushing ml·dium was used pe r 

donor. The filtt'r l'Onlaining ahoul 50 ml of 

Oushing medium was brought lo the labo­

ratory. The sides and memhrnnc of the filler 

were rinsed with frt·sh Hushing llled ium. The 

flushed medium was t\Xamincd under zoom 
stereo mirrost·ope. Lorall·d emhryos were 

lransfcm•d to a pl'.lri dish l'Ontaini11g tbe 

holding medium. Emhryos Wl're evaluated and 

graded morpiwlogirally at 70 timt·s magnifica­

tion and tbe data an_alyZl'd by one way a11alysis 

of varianre. 

R~sults und Discussion 

It was observed that the numher of flushes 

affected tota l ovulations, total numhcr of 

embryos and number of transfcrahlc t•mbryos. 

(Table 1 ). Mean numbn of total ovulations 
were 8.85:i:1.43, 7.28±2.92, 5.1:t:3.4, 3.5:t2.3 

and 2.75:t2.21 in I, 11, Ill , IV and Vtb llus b 

respectively. No other data arc currently 

available relating lo similar trend in cross bred 
l'attle. However, in Bos ll/11rt1s cattle the 

number of ovulations decrease after the second 
and fourth Hush (Saumande & C l111 pin, 1977). 

Similarly in Bos indic11s cattle total ovulations 

decreased from 9.4 at the first to 2. 9 at fifth 

,. 

.. 
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nush (Bastidas and Randd, I 987). Monniaux 
et al (1983) suggestrd that the variations in the 
superovulatury response is due ll) dilfrn•nces 
in the follkular populations of ovaries, both in 
respect of number and stagt· of development. 
Long tenn rffect of gonadotropbin on ovaria n 
function bas 1101 been rvaluated. Howrver, 
there are possibilities of the produrtion of 
antibodies agains t gonadolropbins (Grcv,e, 
1982) 

The number of total embryos n't'overcd 
were also affected with the suhst'q ucnt llushc.s. 
Mean number of total embryos was high 
(5.85:3.89) for the firs t llush and low 
(2.5: 2.6) at the fifth Oush. There was a regular 
dent·ase of total number of embryos o n 
repeated superovula lion:. : 5.85:3.89, 5.0:2.2, 
3.1 :2.96, 2.5:2.6 and 2.5:2.6 respectively in I, 
II, Ill , rv and Vth attempt. Embryo produt·tion 
al the lirst ('Ollection was higher than that from 
cows superovulated three or more limes. 
Donaldson and Perry (1983) reported that 
innease in the dosr of gonadotropbin did not 
s top the dedine in embryo produt·tion. 
Bastidas and Ram.Id (1987) also rt•porh·LI that 
rept·ated superovulations det·rcast•s the 1•mhryo 

re<·overy ranging from 7.0 embryos per donor 
in the first Ousb lo 3.0 embryos per donor in 
the sixth flush. 

The mean number of transferable emb ryos 
also decreased with subsequent Oushcs. 
However, it was observed tbat the mean 
number of transferable embryos inncased in 
second attempt than tirsl ( 4.42:2.50 Vs 
2.42:2.93). Viable embryos in tbe VLh attrmpl 
was as low as 1.75:2.21. Bastidas and Randel 
( I 987) reported that lht· numher of blastocysts 
and morulas renivered per donor cows were 
affected by rq>eated superovulation and 
(lushing. The number of blastocyst rct·overed 
d<'neases rapidly after tbe fourth nusb. Greve 
( I 9~2) also fou11J that numhrr of ovulalions 
was inversely rdatcd to tht' uu111bl·r of PMSG 
treatments. Si milar trend was observed in 
terms of total number of rggs and viable 
embryos. 

It is tlwrcl"orl' concluded tbal n•pt·a tcd 
supt·rovulalious in cro:.s hrcd cows has a 
detrimental cffccl on both pruduction and 
quality of embryos recovered per llush. 

Table 1. : Superovulatury ~sp on!>e in ludatin~ crm,shred cows repeatedly treated with 
FSH-P 

J\ncmpts Mean no of C"L :1: SD Mean no of ova : SIJ Mean no of lransfcrahle 
embryo: SO 

I 8.85: 3.43 5.!!5 :t 3.!19 2.42 :t 2.93 

II 7 . .?8 "'.?.92 5.00 :t .uo 4.42 :t 2.50 

Ill 5. IO: 3.40 3.10 :1: 2.96 2.10 :1: 2.50 

IV 3.50: 2.30 2.50: 2.60 2.00 :1: 2.70 

V 2.75 :t .?.21 2.50 :1: 2.6() 1.75 :t 2.21 
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Comparative Efficacy Of Different Gonadutropin Preparations On 
Superovulation And Embryo Recovery In Jersey x Kankrcj (J x K) 

Crosshred Cows 

N.P.SARVAIYA, F.S.CHAUHAN and V.M.MEHTA 

Reproductive Oiology RcscMch lfnil. (iujara1 Agricultural \ lniwr, itv. An~nd-3881 Hl ((ruj ,1r:rt) 

ARSTRACT 

Six J x K t'rosshn•d t·ow:.. wnc rqll'ah'dly 
u:,t•d 17 tina•s for SU jH'rovulalury rt·s1mnsc and 

embryo recllVl'TY rate, using four gonadotmpin 
pn·paralions. Average nuu,hl'r or palpahlc 

t·o rpora lutca and anovulatory follidcs on day 

7 post-breeding (t·strus = Day 0) for 3 
diffrrcnt groups viz., Folltmpin (Gwup-1), 

FSH (Group- II), and Folligon or PMSG 

(Group- Ill) treated t·ows wnc X.X(l±2.X2 and 

3.Ml±I .44 (11=5), 6.57:t0.53 and 3.43:t0.68 

(n=7) and 6.60:tl.60 and 2.80:!:0.97 (11=5) 
rl' :-.pn·tively. Avl·ragc numhn or l'mhryo:.. 

n·rnvcn·d per flush wnc 3.3:h3.3, 3.25:t0.fi} 

and 1.20±0.49 in group I, II allll 111, 
rc:..pectivcly. 

* * * 
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Till' SUt'l'C:,s ot supl·rovulati<111 b signifi­

<·anlly inllul'lll'Cd hy fol'tors surh a:-. ·'l'l'l'ks, 
hrt·cd, st11gl' of cstrou:.. l'Yl'k, lyp,• and doSl' :.. or 
·gonadntrnpin:. (sup,·rovulalury agl'III:-.) ust·d 
and thl'ir purity (Donald:..011 and Pnry, I WO); 

Saumand,· and Chupin, I 'JX6; Savagl" et 11/., 

1987 and 80110 et al., 1991). $111<.lks on 

supnovulation using imported gonadotropins 

have hl'l'n n ·1wrlt'd in India (Madan, 1990; 

Mishra et al., t •J92 a) in l'Tll:..sbrcd, zdiu and 
exotil' n1w:.. . Howl'Vl'T, tht·rc is lal'k of 

information (111 :..upl'rnvulatory rt·s1mn!>l' of 
gonadotnipin pn·aparntinns produn·<l within 

India (FSH and PMSG) and thl'ir l'o111parativc 
dT1t·acy with imporkd prqmrntion:.. of 
gnnadotropin:.. (Fnlltropin) in nos:-.hn·u cow:.. 
Present study i:, thnd'on· undl·rtakrn. 

r 
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Mat~rials and Mdhod!> 

Six pluriparous Jcm·y x Kankrcj (J x K) 
crosshrcd cows 5 to 6 years or agl· with an 

avl~ragc hody wt·ight of 325.12±6.13 kgs.kl·pt 

undn standard frl·ding and managl·rial 

prat·tin·s al the RBRU farm wcrl· suhjl'l"ll·d to 
rl'Pl'all·d supnovulations (SOV) and l'lllhryo 

rccovny. Thl'Sl' cows were utilin·d alll·rna­

tivcly for SOV. 17 times using four gonado­

tropin preparations : Folllrnpin (Vl'lrq>harm 

Inc., Canada); FSH( lndi1111 lmmunologkals 

Ltd.(IIL).Hydcrabad; PMSG(IIL) and follig1111 

(lntcrvrt, Holland) after a rl'St of at kasl two 

estrous cydcs pos11lushing (50 10 (111 days). 

The- induction of SOV in tbc donor animals 

(Group I & II) was started on day 11 or 12 of 

natural t•strus, by injt·cting (IM) follidt' 

stimulating hormonl' (FSH) twin· daily for 4 
days in dt'Sl'l'llding dos,: sdll·duk. Tht· 

preparations and tb,:ir total doM' USl'd wt·rc : 
fol11ropin (35 mg) or FSH (44 111g). A llllal 

dt,st· of 35 mg prostaglandin F, alpha 

(Lutalyst·) was injtTll'tl at 84 anti % ho~ir:, or 

initiation of SOV trcalt11l'lll. Group-Ill donor:­

wc-re treated with singk IM inJt·t·tion ol 

folligon or PMSG (2200-25001U) on day 9 to 

12 or estrous cycle . Pro:,taglantlin was injl'l"ll'd 

48 hour after PMSG injcrlion to inc.Jun· 

lutt·olysis. Supl' rnvulall'd a11i111,1b ,wrc· 

inseminated I lo 3 tinws alkr intllll'l'd c:,trus. 
Rl·t·tal palpaliom, wen• carrit-d out during 

pn·-sclcction, c:-1ru:- and on day of !lushing 10 
n·t·ord follidcs anti corpora lutt·a formation. 

Emhryos were eollcett·d hy standard 111111-

surgkal technique llll day 7 po:-t-hn·t·ding 

(rstru:, = day 0) in DulhnTt•'s plwsphalt' 

huffcr saline medium (sigma USA/Hinwdia, 

Bomhay) fortiffrd with 0.1 'A hovinc snum 

alhumin and antihiotks using 1 way Foll'y nr 

Rusch Catheter, 18 Frrneh Gaugt· (Mcdizinll·­
chnik, Germany). Emhrylls Wl'fl' l'Valuatcd 

undn stl·n·omkrosn1pt· al magnilkatilln or 

1:21 

40x. S1a1i:.lin1I an;1lysis or till' data was dotll' 

as pt·r Snl'dl'l'lH a ntl Clld1ra n ( 1971 ). 

H1:sult:- and l>bcui.~ion 

In lhb study, 1111·1111 numh,•r l' f nirpora 

lult·a "l"rl' hight·r 111 folllrt1pi11 group 

(8.8%2.82) n>mpa n·d to FSH (Ill) anti PMSG 

tn·all'd groups ((l.57±0.53 ;111J fl.60±1.(10). 
Similar trend wa:.. ohM·rvl·d for llltal llVaria n 

n·:.ponst· in lt•rms of for111;11 ion of n,rpnra hlll'a 
as wdl :1:, a11twulatory follkks (Tahk 1). 
Mt·an numlwr of good quality l'mbryu 
rccowrl!d was 3..33±3.30, 3.25:t:0.(13 and 

1.20±<1.49 in groups 1,lland Ill , n·11plTlivdy. 

From thl· p11·:-.t•111 study. it SCl'lllS that 

folllropin b lh'lll"f SOV agn11 as eompan·d to 

FSH(IIL) and PMSG. The study furthn 

:.uggl'Sls that avnagt· numhn or l'mhryos 
fl'l"OVt'rt·d p,·r llu:..h w1•n· highl'T in folllropin 
and FSH(IIL) group:.. t·ompan·d Ill PMSG 

ln'.alt·d group. M11n·11vl'T, dft·t·t of folligon and 

PMSG(IIL) to inc.Jun· SOV wa~ quill' similar. 

How1·vcr, largt· tlal;1 b m·t•dt•d lo :..uhsla111ia1t· 

these findings. 

Madan ( 1990) rqiorktl 4.63 ovulation rail' 

and 4.25 l'lllhryo n·n,vay in Karan Frit-s l"<l\VS 

using lolllropin. M ishrn et al. ( I 9lJ:! a ,h) and 

Pawshl' et al,( 1992) rq111rll'd lwtll·r supl'W· 

vulatory n·sponsl' in Holsll'in aud k rst·y 

nosslH,:d l"t1w:, t·omparl!d to prt·st·nl fillllings. 

Monniaux et al. (l()X3) and 8(lno I:'/ 11/. 
(1991) oh1ai11t•d :.ignilkantly I\IWl'f ovulation 

mil' by PM SG l"Ompan·d 111 FSH-LH(Sigma) 

50mg prqrnration:,. Pn·s1·111 findings art· 

n1111parahlc with 1hoS(' of Brown et ,1/. (1990), 

wh1·n• uvnall n1<·a11 ovula110n rail' 1111d numlwr 

of good quality l'lllhryo:.. n·t·nrdt•d per tlush 

were 7.4 1111d 1.3 rcspl·l'livdy. 

Eldscn el al. (197~) found no diffl'rcucc 

hl'IWt't'n PMSG and FSH tn·atnwnl rc:.p<111Sl'. 

Most of thl' the workt•r:-, :,tall'd tbat PMSG 



which has been widely used and is economical 
has shown to be less effective in controlling 
superovulation ( Saumande, 1980; Lauria et 

al. , 1982) resulting in aberration in follicular 
development (Dieleman and Kruip, 1980 and 

Hyucl et al., I 986). This negative e ffect may 
be due lo the long half life o r this particular 

gonadotropin (Lauria et al., 1982). 

Therefore, it c:an be concluded that 
folltropin is better superov ulatory agent, 

compared lo FSH (IIL) and PMSG in J x K 

crossbred cows. However, further s tudies are 
required Lo substantiate these findings. 
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Table I : S uperovulatory response or different gonadotropin preparations in 
Jersey x Kankr1.,j crossbred cows 

Supcrovu lalory No.or donors Mean Mean Total ovnrian Mean good 
Groups anovula1ory 

agcnls treated ovula1ions 
follicles 

rcspon$c quality embryos 

I Folllropin 5 8.80 3.60 11.40 3.33 (3) 
(FSII) "'2.82 :r 1.44 "'2.:m "'3.30 

II FSII (IIL) 7 
6.57 3.43 10.00 3.25 (4) 

:r 0.53 :: 0.68 "'0.90 "'0.6~ 

Ill 
PMSG (Folligon 5 6.60 2.80 9.40 1..20 (4) 
or l'MSG. Ill.) :!: 1.60 :t 0.97 "'2.24 : 0.49 

Numhcr in parentheses indic;tles number of donors noshed 
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Superovulatory Response With FSH-P And Ovogen In Bovines 

R. K. PANDIT 

Jawaharlal Nehru Krishi Vishwa Vidyalaya Depar1mcn1 of Obstetric, and Gynaecology. College of Vc1crinary Science 
and Animal Hushandary. Jabalpur • 482 001 (M.P.). 

AUSTRACT 

The superovulatory rcspo1tSl' wi th 32 mg 
FSH -P was heller (p<0.05) Iha n 1.3 u Ovogcn. 
In all , onl y 36% of the trea ted animals yielded 
embryos. In 32 mg FSH-P administered group, 
55.SS<if cows yielded embryos, whereas, in 
Ovogen group only 28.57% cows yieldcd 
embryos. In buffaloes there was no response 
with 40 mg FSH-P. The mean number of 
palpahle corpora lutea and anovulatory 
foll ides in superovulated t·ows wen· 
9.77:t:J.93 and 1.44:t0.26, respectively. Tbt· 
numhcr of t·orpora lutea and follid rs were 
more in righl ovary than the kl'l, however, thr 
difference was no n-sign ilica nt. In most t'lll>l'S 
thr number of corpora Julca palpalcd in lhe 
ovaries did not corroborall' with the numbrr of 
embryos !lushed. O f thr total embryos 0ushcd, 
23.26% were of good, 11.63% average and rest 
65. 11 % were of poor quality. The ot't'urrcnl'e 
of degenerated embryos or oo<'ytes int·n•ai.ed 
w ith increasing number of cmhryos ret·eivcd 
from a donor. A good morula lransferrr d 
non-surgically, resulted in SUl'l'l'SSfu l 

conception. However, a morula and a 
blastot:ysl of good quality, when lranslcrred 
surgkally, the rec-rpir nts repeated al'trr 32 and 
42 days, respectively. 

Very littlc is known ahout lite factors 
which influence the rate of rernvery of eggs in 
superovulatcd animals (Curtis, 1990). In the 
prrsent study :,uperovulatory n·:.1><111:.e wa:.. 
elul'idaled after ad ministering FS H-P and 
Ovogen to the dilfrn·nl groups of nossbrcd 
cows and huffaloes. Good quality l'nthryos 
were transferred non-surgkally and s urgirn lly. 

Materials und Mi:thods 

Total 25 donor (23 crossbred cnws and 2 
Murrah buffaloes) and 3 rcdpient(2 crossbred 
cows for surgil'al and I for non-surgical 
transfer) animals Wl'fl' administned the 
superovulatory n'gimen. 

Different gonadotrophin doses Wl' rl' giwn 
(Tahle I ) : Group I (9 cows received 32 mg 
FSH-P), Gr.II (7 t·ows n·t·cived 1.3 u Ovogl'n), 

• Par1 of che !raining course on E,nhryo TrAnsfer Tcl·hnology held al che National Biocechnolo~y C:cn1rc, 
Indian Ve1erinary Research lns1i1u1c, llllloai,:..r. Marrh. I 99 I. 
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Tahlc 1 Doses of Aonadotrophim, a<hninbtered for !>Uperovulation in experimental Aroup!>. 

Dar or oc:-truu~ 1:yck 3nJ time or .tJmini,tution 
Donor Group anJ 

Animal~ do,e I Ith 0.ty 11th thy 13th Day 1-lth l>ay 

/\. M. I'. M. i\ M. I'. M i\ M. l'. M i\ M I•. M. ,. 
Cross- Group I 6 6 4 4 .j 4 2 2 bred cow, FSI I-P• J2mg ,., 
C'ros.,;- Group-II 

hred cow, Ovogcn .. 3 3 J 2 I I t1:> ½ 
1.3 lJ (13 ml) 

Cro~- Ciroup-111 

hreJ co"~ Ovoi;•·n 3 3 1 2 I ½ 111:> I 1 
1.5 II (15 ml) 

Burlalo 
(imup-lV 7 7 6 6 .j .j 3 3 J <;JJ-1' -10 mi; 

• Fullidc Stimulating I 11.lrmon,· - l'i1u1t;ory for 1nj,·,·11on. (Sdtcring Corpur.tth>n. 11 S.i\.) 

•• l'"olliclc Stimul.111ng llormonc - (hone 1'11u1t.uy 1.xtr,,t (lmmun,, C"hr1111<·al l'rnJu..r, I im,tcJ /\u, klanJ. IN/..)) 

Tahk 2 Mean !>Uperovu la tory re!>pon:.l" of tltt" l"m hryo yiclcJin~ d onor,. 

No.of ,rn,m;ols i\ni111;ols Mean N<> .ol Mcdn No.ul MritO N,lor 

nx:c1vi nt: wh1d1 yiclJcJ 
,urpuralutca f<1llidc, in cmhryo, 

( irnup in embryo cmhryo supcrnvula ... -mhryo, 
y,dJong y1eld1ng tor) trc,tment , . ., 
donor" Jonors · 'fmlJ J\Vt.:f,t~C l.tt)Of 

I 9 55 . .55 Hum 1-10 J.1(1 l .(J(J 5.41• 

II 7 .!s57 Hllt 050 l.(lll 11.(l(I 11.50 

-Ill 7 2:l.57 1-l.<KI 2.50 1.()(1 (l.00 (1.()() 

IV .! • 00.(l(I ! .<Kl 0.(l(I (1.(1(1 0 (1(1 ll.(1(1 

Ovcr;;II 15 3fi.(l(I <U7 1.44 I.II 0.55 3. 11 
"' l.<13 "'0 26 -. 11.17 • ,1,!,! : l.5-l 

Ou,,lny ,,r 
~mhr\<>S ( '.f) - - - - !.\ ~h 11 h3 65.11 
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Gr.HI (7 cows received 1.5 u Ovogen) and 
Gr.JV (2 buffaloes received 40 mg FSH-P). 
FSH treatment (IM) was started from day-11 in 
tapering doses at 12 hourly interval upto 4 
days. Dinofertin, 25 mg was administered in 
the morning of da y-14. Within 48 hours of 
Dinofertin injection, whenever the animal 
expressed standing heat, two inseminations 
were done at 12 hourly interval. Embryo 
recovery was done between day 7 and 8 by 
3-way Foley's catheter. Dulbecco's phosphate 
buffered sal ine with foetal calf serum was used 
as the medium for flushing. 

A good quality fresh morula from donor 
No. 1040 D was transferred non-surgically to 
the cow No. 038 at almost same synchrony 
For surgical transfer, a good quality morula 
received from the donor No.1040 D was 
deposited in the recipient No. 087. Similarly, a 
good blastoyst received from the donor No. 
786 F was deposited in the recipient No. 2177. 
Both the recipients bad characteristic C.L. of 
day-7 on the left ovary, hence one embryo was 
deposited in the left uterine born in each case 
surgical) y. 

Results 

The superovulatory response with 32 mg 
FSH-P proved significantly better (P <0.05) 
than Ovogen al 1.34 or 1.54 u dose rates. The 
superovulatory response showed great 
variation between animals-within group 
(Table-2). In Group IV, where 40 mg FSH-P 
was injected to the buffaloes there was no 
response. The number of palpable corpora 
lutea/anovulatory follicles were more in right 
(51/15) compared to the left (44/13) ovaries. 
However, the difference was non-significant. 
When number of embryos harvested were more 
from a donor, the occurrence of degenerated 
embryos or oocytes also increased. In most 
cases the number of palpable corpora lulea in 
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the ovaries did not corrobora.te with I lic 

number of embryos fl ushed. 

In all 36% of the treated animals yielded 
embryos. In Group I, embryos could be flushed 
from 55.55% cows followed by 28.57% in 
Group II and ill. The mean numbers of corpora 
Jutea and auovulatory follicles in the 
superovulated cows were 9.77 :1: l.93 and 1.44 
:1: 0.26, respectively. Of the total 43 embryos 
0ushed 23.26% were of good, 11.63% average 
and rest 65. 11 % of poor quality. 

The morula of donor No. 322 B transferred 
11011-surgicall.y to the recipient No. 038 
conceived successfully. However, a morula 
aud blastocyst when transferred surgil'ally, the 
recipients repeated after 32 and 42 days of 
transfer, respectively. 

Disucussion 

As observed in the present study, other 
workers have also reported tremendous 
variation in superovulatory respouse in cattle 
(Bha Uacharya et al., 1987) and buffaloes 
(Boothipakhsa, 1988). Paul (1987) described . 
that several gonadal peptides that bind 
gonadotrophins to their receptor proteins ma y 
contribute to reported variability in various 
superovulatory regimens. Chantaraprateep et al 
., ( 1987) also obtained poor superovulatory 
response in buffaloes using FSH-P. 

Hafez (1989) stated that many of the ova 
0usbed from superovulated a11imals are 
unfertilized and this is one of the greatest 
limitation in embryo transfer technology. 
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A Record of Partheno~enic Oocyte- Matured In Vitro In Buffalo 
(Buhalus buhalis) 

S.R. CHINCHKAR antl C.G. GIRi 

Department of i\ntm.,I Reproduction. l!omba} V1:1crirrnry College. Pare!. llomhay - 4(Kt Oil 

Development of t'mhryo without interven­
tion of sperm which is known as parthenoge­
lll'::.is, has been recorded as of rare tll'l'Urrem·c 
in many invertebrate and in some vcrtchrall' 
species (Hafcz, 1987). Such a spontam·ow, 
format ion of t'mbryo devoid of frrtiliza!ion ha:. 
becn attribu ted to inhncnt trndl'nl·y of 
proliferation antl differcntiation of female 
germ plasm. It is interesting Ill note that it has 
been possible to initiate parthenogenesis 
experimentally by briclly exposing oocytcs to 
100 IU/ml hyaluronidase in cullure medium in 
mouse (O' Neill and Kaufman, 1988) and hy 
exposing b riefly to 7-9% ethanol in mice (Han 
et al., 1987). 

In bovines it is worthwhile to rccortl that 
oorytes cultured in-vitro for 24 hours and 
transferred to rabbit fallopian tuhr slHl\vt'tl 
morphologkal alteration indkating 8% partlll'­
nogenctic activity after 24 hours (Trouson et 

al., 1977). In similar work 15-20% of sucn·ss 
in getting such oocytes was oblainctl by Xu e1 

al. , (1986) and Wall and Hawk, (19X8). A 
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din·ct ckctrk l'llfft' nl with pub,· ot I KV for 
25/u sec x 2 given Ill oocytl'::. \.\ a:. ohs1.:rved lo 
give 461J l>Ul'l't':,~ gt·llilll.! t1:trlltt•t111!,!t'll('lil' 

Fii,:. I : l'artilcoojlct1clk ""•~le,.[ huffulu ,h,rniu,e 

ci,ehl cell :,tlljlt- (I 50-X) 

,.. 



t 
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change (Kono et al., 19X9). Although thi:.. 

n·sul tcd into development or an om:ytc to 

bla-,tocyst :..tagl', it was never pos:..ihk to havr 

sucnssful tnm prcgnant·y in a11y mammalian 

spcril-s with sul'b oot'ytrs (Danid, 197X). 

In our study carril·d out 011 nwrphologit-al 

maturation ofhulfalo mwytl':,, i11-1·11ro at 24, 48 

and 72 hour-., 140 OtKytcs wnt• aspiral\'d lrnm 

folltdcs ol thl' size > 3111111 from 68 pair:.. nf 
ovaries ol slau~hll·r1.:d huflahh·:... Of tlw:..i:, 126 

oocytrs wrrr pla<·rd in M-199 nh•dium 

(Hi-mrdia, Pvt Lah. Ltd 8111111',1>) :..uppll'• 

mt·ntl'U with 25 mM HEPl·S hulkr 20'~ hl·at 

111activa1t·d (56°C for 30 minute:..) hullalo 

estrous scrum (BES) a11d 50 ug gc n tamyl·in pl·r 

ml with pH 7.4 and inn1hah.·<l at 38°C in 100'¼ 

air {hu111id11il·d) atmosphl·re for 24, 48 a11d 7t 
hours. Duri11g tktaikd ohservat io11s 011 116 

oncytl'S after 24. 48 and 72 hou rs, a solitary 

otll'Ytl' (0.86';f) was found to ,how parthc-

11ogl'nl·tic d1a11gr with eight l'l.'il stagl' of 

l'mhryo within thl' zona prlludda (Fig. I). Thl' 
nH'asun·mrnt:, of thi:. oocytc did not dil la 

lwm the ~wrmal oocyte. 

On Sl'anning the available li1na1u1l th,· 

prrsent record or spo111:1ncnu!> parthl·111•1.!11111 

at·tivity (0.M,"1 ), appears to he thl' fir.,1 ol ,1, 

kind rqwrlr<l in hullalo spl·l il'S. 

Hl·.FEREM"ES 
Dani,·I J (' (1978) MctlwJ, tn M,1111111.,h.111 R~pr,,du~llon \,.,Jcmi, Pre-.. Ne,, 'torl "ian I r.uu,i-..:,1. LonJ,1n. p !I 

llafe/ 1 .S.I (19ii7) Rqu0Ju-11<1n in I arm ,\111111.ol, Filth lnJi;in l·Jn. K.M. Varl,'.hc,c ( ·o Bomhay, 1-1. p.217. 

II An. V.M Baik. ( S . L-,c, K K •nJ Chani:, KS ( 1<1s-1 J,,,,,,rcan J of ,\nim Sc, :?Y 31!3 

Kooo. Y .. """aki. S and NAlc.ah .. ra. 1 t 1'1~9) I hcrilli,:cnolol,'.} 32. 569. 

O'Nc,11. (i.T nnJ t... ufm.1n M.ll t19S~) J Lxrtal /no)ogy 2-111 12S 

lrou-.on. A 0 .. Wilbdscn. S.M. ,1nd Howwn, I.LA. (1977) J. Rcprod rcrtil. 51·32 

Wall lU anJ llawk. II W (t9'!.i) J. Rcprt>d l-cr11I 112 673 

Xu. K.P .. <ircvc. 1 .. Sm11h. S .. l,1chman, I' .. C'allcsmcn. H. and I ly11cl. P. (1986) Thcrioi;cnoloi:y 25: 218. 

IJAR· 13:2. 127- 131: 11,192 

A Study On The Efft!cl Of Holding Straws At Various Termpera tures On 
Freezing 01' Bull Semen. 

A.C.MATHUR 1
, GREESH MOHAN2 1111d K.L.SAHNt3 

Animal Rcprodu,·tion D1v1M11n, lnd111n Vc1mnary Rrse:,rd1 lns111u1c, lntnag:ir-243 122. 

AHSTRACT 

Bull srmrn diluted in c•gg yolk Tri!, 

glyt·crol diluent pal'hd i11 1111.'dium straws a11d 

kepi dirl'l'tly in watl'f hath:.. al .S"C lo 30"C for 

15 m111Ull'\ did 1101 produn· any ;1dvl'f:..t' l'lkct 

I. Part of M V.Sc thc,i,. 
!. Senior Sc,cn11,1. lncbarj,\e. Germ l'IA,m Centre. 
3. llead of D1v1sion. 

127 

on pn·-fn·c/t' motility. Pm,sihly lhl' yoll,.., 

glyn·rnl and parking mall'rial (Polyvi11yl 

d1lnridc) provided adcquatl· protn·1w11 agai11,1 

l"Old shnl'k. fl is l·ont·ludl·d that normal nmliug 

of :..traws lur fn·l'ling nrnld a bo b, :..ta rll'd 



directly at lower tennperatures (IOOC or 15°C) 
than at 30°C. However, post-thaw motility was 
highest for semen treated at 5°C, though there 
was no significant difference between s0 c, t0°C 
or 15°C. This key modification in semen 
processing technology was subsequently used in 
the development of faster test-freezing methods. 

• • • 
Since first report of bull semen freezing 

process by Polge (1952), the method involved 
two basic steps : (i) slow cooling of the diluted. 
semen to +5°C (:t l 0 C) and in most cases 
followed by equilibration at +5°C (:t1°C) and 
(ii) Deep-freezing of the equilibrated/cooled 
semen ( +5°C) in dry ice/liquid nitrogen. In all 
the available reports, actual deep freezing was 
done on cooling diluted semen (whether 
equilibrated or not) to +5°C (:tt0 C). But is it 
essential to s tart cooling diluted semen from 
30/37°C and then lower it down 5°C (:rl 0 C)? 
Is it not possible to place the diluted semen at 
30/37°C with sufl1cient cryoprotectant (Egg 
yolk), directly to lower temperatures 'x' 
without cooling it specifically to +5°C (:t1°C)? 

The present study was conducted to find 
out the minimum initial cooling temperature 
which can be resisted by the spermatozoa after 
dilution of semen with tris-glycerol-eggyolk 
dilutor so that the subsequent cooling to S°C 
could be started directly from such minimum• 
initial temperature instead of from 30/37°C (as 
is being generally done) to reduce the total 
cooling time to +5°C. These modifications in 
processing technology may reduce the 
operational period and make the frozen semen 
techniques more efficient. A beghmi11g was 
made to achieve some of these objectives with 
the ultimate aim of developing a rapid lest 
freezing method which could predict the 
freezability of semen within 45 minutes after 
collection (Mathur, 1989). 
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Material and Methods 

The study involved a total of 15 first 
ejaculates (3 per bull) from live Holstein­
Friesian bulls. Ejaculates with less than 40% 
ini tial motility were rejected. 

Tbe semen immediately after collection 
and evaluation was diluted with tris-cggyolk­
glycerol dilutor (containing 20% eggyolk and 
7% glycerol) at 30°C to have 50 million 
sperm/ml. This diluted semen was filled in P.5 
ml French straws (20 straws per sample) and 
sealed with polyvinyl powder. Immediately 
after filling, the straws were transferred to five 
water baths at different temperatures represen­
ting five treatments. 4 straws per treatment 
were taken. The treatments tried were : 

1. Treatment 1 (T-1) : Direct placement 
and maintenance of straws at 30°C water bath 
for 15 minutes. 

2. Treatment 2 (T-2) : Direct placement 
and maintenance of straws at 20°C water bath 
for 15 minutes. 

3. Treatment 3 (T-3) : Direct placement 
and maintenance of straws al 15°C water bath 
for 15 minutes. 

4. Treatment 4 (T-4) : Direct placement 
and maintenance of straws at 10°C water bath 
for 15 minutes. 

5. Treatment 5 (T-5) : Direct placement 
and maintenance of straws at S°C for 15 
minutes. 

Ordinary rectangular plastic bread boxes 
(22 cm x 1 l cm) each having about 400 ml 
water at respective temperatures were used as 
water baths. The water bath tcrmperalure was 
maintained by addit ion if required, of ice or 
warm water. After 15 minutes, the straws were 
taken out from the water baths. One straw from 
each box was 11sed for assessing prefreeze 



Table 1 : Mean (:t SE) value of different treatments for prefreeze and post-thaw m otility : 
Experiment I . 

Evaluarion Bull 
T 1 T2 T3 T4 TS Parameter• No. 

1. Prefrceze Bl 46.66 :t 1.66 S0.00 :1: 0.00 43.33 :t 9.28 41.66 :1: 7.26 46.66 :t 3.33 
Morility % 

B2 S3.33 :1: 8.81 53.33 :1: 6.66 50.00 :1: 8.66 46.66 :t 6.00 50.00 :1: S.77 

B3 40.00 :1: 7.63 50.00 :1: 0.00 46.66 :t 4.41 S0.00 :1: 2.88 41.66 :t: 10.92 

B4 56.66 :1: 3.33 60.00 :1: 2.88 S8.33 :1: 1.66 58.33 :t l.66 58.33 :1: 1.66 

BS 31.66 :1:15.811 38.33 :ti 1.66 33.33 :1:13.01 36.66 :1:14.S3 30.00 :1:14.45 

Over 45.66 :t: 4.16 S0.33 :1: 2.98 46.33 :1: 3.85 46.66 :t 3.57 4S.33 :1: 4.12 
all 

(42.05 :t 2.7) (45.l l :1: l.78) ( 42.60 :t: 2 .40) (42.81 :t: 2.24) (41.80 :t 2.71) 

2. Post-thaw Bl 5.66 :1: 0.66 I J.66 :1: 1.66 16.66 :t 1.66 18.33 :1: 1.66 16.66 :t: 4.41 
Motiliry % 

82 6.66 :t: t.66 10.00 :1: 1.00 13.33 "'3.33 13.33 :t 3.33 20.00 :1: S.77 

83 8.33 :t 1.66 18.33 % 1.66 28.33 :1: 7.26 26.66 "'7.26 30.00 :t 2.88 

B4 15.00 :t: ? .88 11.66 :t 4.41 13.33 :t 3.33 25.00 :t 0.00 16.66 :1: 333 

BS 1.66 :1: 1.66 6.66 :1: l.66 6.66 :1: 1.66 6.66 "' 1.66 8.33 "' 1.66 

a C abc ab a 

Over all 
7.46 :t: 1.35 11.66 :1: 1.35 1S.66 :1: 2.43 18.00 :t: 2 .43 18.33 "'2.37 

( 14.39 :t: 1.84) (19.53"' 1.21) (22.56 :t: 1.83) (24.37 :t 1.87) (24 .68 :t: 1.80) 

Note : *(1) The mean values for Post-incubation and Post-ageing mo1ili1y were less than 5% hence not reported. 

(2) Figures in parentheses indica1c overall mean after arcsin percentage 1ransforma1ion of 1he da1a. 

motility, while the remaim1g three straws were 
frozen by the two step freeziug method of 
Jondet et al (1980). 

Thawing was done at 37°C for 30 seconds. 
After thawing, out of 3 straws, one was used 
for assessing post-thaw motility, second was 
kept in incubator at 37°C for one hour for 
assessing post-incubation motility and the third 
straw was kept in refrigerator at 5°C (in 
thawing water) for 24 hrs. for assessing 
post-ageing motility. 
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Results 

T he overall seminal characteristics were: 
initial motility 59.00±2.81 %; sperm concen­
tra tion 698.00:tl00.47 millions / ml; dead 
sperm 3 l.l 3:t3.68% and abnonnal spenn 
9.60%. Out of the five bulls, one (No 701) was 
having consistently poor semen quality (mean 
initial motil ity 45%, dead sperm 45-66%) due 
to which the over-all mean for i11 itial motility 
was low and that of percent dead sperm was 
high. 



Tahk 2 : Analyi> i1> of Vari.an.ce for the ell'l'd ot' trl'alments on l'r...t·eue and l'o,t-thaw Motility 

Sources or Vari~uon o.r l'rcfrce,c Mo11h1y p\H•l•lh.1" Mo11li1y 
1\1.S.S ·r· Value M.S S. ·t · Value 

I. Bch,c<n lrcatmcnls ➔ .?.5.99 0.3.?.6 NS .?.7-1.1-1 I 3.01 • 

2. Bc1w1•1 n hulls -I 477.!6 6.(KW ' -119.35 1~.111 • · 

J ln1er,1<l1<1n ( Hull X 1rc.11men1) 16 I0.10 111.!7 (NS) 26.2>! 1.2-l (NS) 

-1. I rror 50 79 4S - .!I .OS 

NS = Non-Si1,1nilican1. • = S1i;nifi1•,,n1 Ill 5'/f. lcvc-1, •• Sii;nific-anl 111 I 'if level . 

Analysis of varianl·e ol till' data for 
prdrcete and posl-lhaw nwlility was do1tl' hy 
two way analysis. The valul·i. of posl­
inl'uha tion and post-agdng 111011li1y Wl' rc ki.s 
than Y'r, ~o they have not ht·l'II n·portcd. The 
signilica utl y different llll'an, Wnl l'Ompan·d 
by nitil'al diffrre1KC among tn·atnwnts. 

The mean va lues for prdreC/l' motility for 
the five treatments (T- I 10 T-5) wm.:: 45 M 
:t4. I 6; 50.33:t2.9l'<; 46.33:t3.1<5: 46.33:t3. 'i7 
and 45.33:t4. I 2'½ respectively (Tahk-1 ). Th,·n· 
was 11011-signilirant dillercnn hl'IWCl'II 1n·a1-
mcnts hut w ith a highly s ignlirnnl (P<ll.lll) 

difference hctw<'l'n hul l. 

Tbt· mean post- thaw 11101il i1 y valu1•1, (T-1 
to T -5) were: 7.46:tl.35: 11.66:tl.35; 15.M:t 
2.43; 1 l'<.Olb:2.43 and I K33±2.37'.', respel· l iw-
1 y. There was a highl y s igni lkant dilTL·n·m·l· 
(P<O.O I ) hl·twn·n 1n·at111c 11 1S and IH'IWl'CII hulls 
(Tahl c-2). Among lrl·at111c1w,, th <· gradi11g for 
post-thaw motility values wa:. in the followi11g 
scquc11l't' T-5. T-4, T-3 T-2 & T-1 hut lhrrl' 

was 110 s ig11ificant d iffrrt'll<'l' ht•lween T-3, T-4 
& T-5 and betwel'n T-2 & T-3. 

l>i!>cussion 

Thl' 11 <1 n-s ig11ifka111 diffrn·nl·e (T- 1 10 T -5) 
ind ica ll'd that s<·mc11 d ii ull'd a I room trn1 p. 
immediately aftl•r collection t·ould he plan·d 
directly 1c1 a lnnp. of 30'>, 2(1", 15°. J0°C and 

1·vc11 at 5°C wit hou t any sign1 lka 111 advcrSl' 
l'ffr.-1 o n ii::- prl'frCl'Ze mo1ili1y. It furlhl' r 
showed that hull spa111a tozoa i11 diluted Sl'ml'II 
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pal·ked in slra,~:, w.-rc not l'OIJ-sborked CVl'n 

hy lhl'ir dirn·l plal'l'nll'III lo temp. ra11g111g 
from 30"C to 5°C for I 5 Ill i11u ll'S, SU pporl i11g 
the earlier ohs.·rvatio11s ol Easky ( 1942), 
Blad, i-haw ( 1954) amt Bl<1d,,h,1w & Salt,hur} 
( I 957). 11 ,uggl''>lt•d !hat lClllling or dtlllll'<l 
i-e111t•11 Ill S"C for tht· 11or111al lrl'l'ling prou•i,s 
nrnld he sta rtt•d from Iowa tt·mpcrn1un·:-. than 
is till' prartin· hilht•rlo hy tht direl·l plan111e111 
of lilkd ~t rnw~ 10 suda 111ilt:1I lciwer 
1c111pcratun·s. 

The aim of frc czmg Sl'lllcn afll' r mai11-
lai11i11g it for 15 mi11utes al lt'llljll'ralltrl' of 30°, 
200, 15°, 10° :rnd S"C lnr 15 minull', (T- 1 to 

T-5) was lo 110k lhl' rl'latiw nyon·:.islance 
dl·vr!Opl·d hy spl'rmato1oa .i i llll·:.e varying 
temps. Posl-lhaw re, ival i11dica1cd thal the 
nyorci.islann was• highest for T-5(.S"C) and 
loWl'i. l for T- 1 (30"C} with 11011-sig nifkanl 
diffcn·ncc betW('l'II T-3 ( t5°C). T-4( IOl)C) and 
T-5(5°C) values. T he post-Iha\\ motility values 
regularly increast·d as tl1t· ll'mpcratun· (30..,C to 

511C) deneaM·d. It indintll' <l that lws t 
cryon's ista nn• was al·hil'Vt·d by i11l·uh111ion of · 
spermatozoa a t 5°C hdor.· ln·l'l ing. which 

supported the exil>li11g pral lin· o l nwl ing and 
rquilihrati11g spn111alff1ua 10 5°C bl'fore 
frl't'ling. Similar prt'Vinu~ rq)(lrls could 11111 he 
t raced in lilt' ralun•. Tht· kt•y nh~crvation Imm 

tbb s tudy wa:-. u1ili1ed hy rnoling dilukd 
Sl' lllen at Iowa initial kmp,·ratun· or 20°c 
(T-2) IO"C (T-4) & 5°C(T-5) for dl0 Vl'1()pi11g 
faster Test fn•e;,ing mt·thud~ (Mathur, I 9~9). 

... 
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Semen Freezability In Relation To Sin~le Or Multiple Exotic Genetic 
Component In Crossbred Bulls 

L.R.SAGDEO1
• A.B.CHITNIS2 anti A.S.KAIKINI 3 

AHSTRACT hulls Sl' llll'll wt·n· untlatakl'n in rdat ion lo !he 

Semen freczability in 30 l'rn:.sbn:tl (CB) 
hulls w ith o ne (J) o r multi pk (J , HF or BS) 

exotic hrrctl were studit'd. 01 lh t• 19 CB hulls 

with only Jcr:.cy cxotil' rompunrnt (Group A), 

semen of 8 hulls wa:, freaahk ( 42.11 'ii). 111 

other group (8) ol I I crosshn·tl bulls with 

more than one exotil' t·omponl'III, !>C'nwn ol 2 
bulls was lreerable (18.18%). 

Co-cffident of varia1ion (CV.) of pu:.I 

thaw motility in group A was 3'.?.3,Vf 
i11tl1t·ating lesser variation, whl·n·a:. in Group 

B, it was 50.52% indicating poor rn•t•;,ahihty 

anti g reater var iation. It is apparl'll t that the 

frrr7ahilily or C rosshrcc.l bulb seml'll is 

inversely 1>roportional to lhdr rxolic gl'lll'tk 

C'tllllj>Olll' lll . 

• • • 
Availability or Crosshrctl hulls srnH·n b 

an enigma due to problems of its lrl'l'Yahihty. 
Present studies 011 frel·zahility or no:.:.hn•d 

l'XOlk gt'lll'til' makt· Ull or thl'M' bulb. 

Matniul und Methods 

ThcM' s1udil'" \\:l' rt' n1ntluttt·tl 011 30 
sdccll'U cm:.shn·tl(CB) hulb ht•twn·n IX to 2 1 
monlhs of age, hwall'U at Fro/l'II Sl'111t·11 
Station, Nagpur ,,, l r a pnwd of 111.! yl·ars 

( 1989-91 ). Group A l'fllsslm·tl hull, t·u111prbt>d 

or three 75 c:4. JnM'Y and 16, <12.5 ')i Jersey 
t·rn:.sl'S t111ly. Group B hulls rompriM·d or two 

75'', frrM'Y and lJ,'12.5'f CB hulb with 12.5 to 

25',;f kwb ol krM·y, Hobtt·in , F r iu,ian or 

Brown-Swiss lm·1•ds. The ind igt•nous 

inher itann· in lhl'M' nos:.hn•d hulli. va ried 
lwtwl'l'll 12.5 lo 37.5 1ir of G,Hllao, Hariyana, 
Gir a nti Khillar. All thrse t·ros:.lm·d hulls wen· 

in good lwal th, 

111ain1ain1•tl undl'f 

rnntlitions. 

frt'l' from 

idl·ntkal 

dist·a:.1.'.s a nd 

111a11agt·1111·ntal 

Sl'llll'II l'Jal·ulall'" ,wn· tolkt·!l-tl hy A.V. 
tn·Imiquc twin a week. Sl'llll'll :.ampks 

hav ing <ll•n:.ity DD .inti :1hov1·, mas:, ,tt·tivity4+ 

I /\ssi,uan1 Director of J\n,nt•I I lu,h,ondry. Frn1cn Semen Lahor,,hJr) Kirk<, l'unc-,11 I IMl3 
1. Superintendent. (iov1. C:a11lc Breedon~ F.11m. I k11kundi. l>istro.:1 Wardh,1 
3. I x-Dcan. f'11cul1y of Vclcrinary Sncn,·c. l'KV and l.n1cri1u, Srnnli>I (IC/\R). Nagpur Vc1uin.1ry C,,tkgc. Na)!pUr•-'•IO 006. 
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and above and initial motility 70% and above 
were subjected to freezability. Tris egg yolk 
glycerol (6%) dilution was used. Antibiotics 
were added to the dilutor@ 1 mg/ml. Freezing 
was carried out in .25 ml straws (Landshut 
method) with equilibration time of 4 hours at 
4°C. Horizontal vapour freezing technique was 
used as per Mathew et al (1974). Post thaw 
motility (PTM) was observed 30 minutes after 
freezing. Thawing wa.s carried out in 37°C 
water for 15 seconds. Frozen Semen samples 
having minimum 40% motility and above were 
considered as freezable. The relevant data was 
statistically analysed as per Snedecor and 
Cochran (1967). 

Results and Discussions 

1. Volume : The mean semrn volume of 
3.56:0.16 ml was recorded in Group A Jersey 
crossbred bulls with C.V. 56.74%, whereas in 
group B b¥lls mean semen volume was 
3.66±0.16 ml and C. V. 47.81% (Table 1). 

Table 1 : Mean, Standard error and 
Coefficient of Variation of various semen 
characteristics of crossbred bulls with one 
or more exotic genetic components. 

Sr. Character N Mean S.E. c.v. 
No. : (%) 

l 
Volume A 168 3.56 0.16 56.74 
(ml) B lt5 3.66 0.16 47.81 

2 
Mass acti- A 149 . 1.77 0.08 54.80 
viiy (0-5) B 112 1.76 0.08 42.61 

3 
Initial A 147 35.50 2.17 73.44 
Motility B 112 36.12 2.14 62.57 

4 
Post-thaw A 40 40.13 2.05 32.34 
Motility(%) B 20 32.50 3.67 50.52 

Note : A = One exotic breed component. 

B = More than one exotic breed component 

Lower values were recorded by Sagdeo et al 
(1990) in case of 75% Jersey crossbred bulls 
(2.23±0.18 ml). Bakshi (1980) also recorded 
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slightly lower values (3.2 to 3.5 ml) in case of 
75% HF crossbred bulls. Slightly higher values 
(3. 73±0.24 ml) were recorded by Sagdeo et al 
(1990) in case of 62.5% Jersey Crossbred 
bulls. Shanna el al (1986) recorded higher 
values (4.6:t0.4 ml) in 11 crossbred bulls (BS 
X HF X Gir). Raja and Rao (1983) also 
recorded higher values (3.73:t0.24 ml) in 
62.5% Jersey crossbred bulls. 

2. Mass Activity : Mean mass activity 
recorded iu Group A bulls was 1.77±0.08 with 
C.V. 54.80%, whereas in Group B it was 
1.76:0.08 and C.V. 42.60%. Similar values 
(1.77±0.01) were recorded by Sagdeo et al 
(1990) in 75% HF crossbred bulls. Baburao 
and Rao (1990) and Shanna et al (1980) 
recorded higher valucs-3.48±0.17 and 3.80±0.1 
respectively. 

3. Initial Motility ; Mean intial motility of 
35.50± 2.15 with C.V.73.44% was recorded in 
Group A and 36.12±2.14, C.V.62.57% in 
Group B bulls. Sagdeo et al (1990) recorded 
lower values for initial motility (30.24±2.94) 
in case of 75 % HF crossbred bolls. However, 
Chauhan et al (1983) recorded higher mean 
values (65.77:3%) in 75% crossbred bulls. 
Mathew et al (1982) also recorded higher 
values in case of 75% Brown Swiss Crossbred 
bulls between age of 2-4 (63.98%) and 4-6 
years. (67.5%). In both tlH· groups under study, 
there was great variation in initial motility with 
C.V. 73.44% (Group A) and 62.87% for Group 
B. 

4. Post Thaw Motility (PTM) : Mean PTM 
for Group A was 40.13±3.67% for Group B. 
There was less variation (C.V.32.34%) in 
Group A than i11 case of Group B (C.V. 
50.52%). Sagdeo et al (l 990) recorded lower 
PTM values (28.33:tS.26%) in 75% Jersey 
crossbred bulls, but Mathew et al (l 982) 
recorded higher PTM values in 62.5% Jersey 



crossbred bulls ( 44. 79%) and higher values 
(49.39%) in 75 % Brown-Swiss crossbred bulls. 

In Group A, 7 out of 19 crossbred bulls 
were rejected as initial motility was not upto 
the mark and 4 bulls were rejected as PTM was 
below 40%. In all, 11 crossbred bulls (57.89%) 
were rejected and 8 crossbred bulls (42.10%) 
were found to be freezable. Out of 168 semen 
samples, only 40 samples (23.80%) in Group A 
were put to freezability test. 

In group B out of 11 crossbred bulls, 4 
were rejected as initial motility was below 
70% and 5 bulls were rejected due to poor 
PTM. In all , 9 crossbred bulls (81.81 %) were 
rejected and only 2 crossbred bulls semen was 
found to be freezable (18.18%). Out of 115 
semen samples in this Group(B), only 20 
samples (17.39%) were tested for freezability. 

Analysis of variance for volume, mass 
activity, initial motility" and PTM showed no 
significant difference among these two groups 

Indicating that though both the groups 
responded to freezabil ity I.rials, a large 
variation in the percentage of freezable bulls in 
each group was found. 

However, while selecting crossbred bulls 
for freezability test consideration bas to be 
given to the exotic breed component included 
in such crossbred bulls. With increase in the 
number of exotic breed components, lesser 
number of such crossbred bulls were fo und to 
be freezable. Climatic effect may be an 
additive factor for low freezability which 
needs furlhcr investigation. 
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T he Use Of Liquid Nitrogen Vapours For Cooling 01' Semen Straws To s<:c 
A .C.MATHUR 1

• GREESH MOHAN1 and K.L.SAIINl3 

Oiv,sion of J\nim~I RcproJu,·1,on .lnJ ian Veterinary R,·s,•ard1 Institute. Jn,tnag:ir (II I' .) 2-13 l '.H . 

AllSTIUC'T 

An atll'mpt ·was mad\' 111 l'11<1l s traws to 
S°C (pre-freeze) in liquid nitrnµ1· n vapour 
(LNV) itsrlf diminating till' 11,, 11 1 n· l'rig1·ra­
tors . This is ncn·ssitall·J hl·t·;111'·, o f fn·qm·nt 
cuts or breakdown in det·trk :,.upply in mm,t 111' 

tbc developing countries locall'd in tropi1·s 
causing serious set-hat·k to l'mz1·n Sl'nll' n 
technology. 

The use of simple cxpcrinwntal approa­
ches hy trying the cooli ng of :.traws in plastk 
the rmowarcs containing fixt•d quantities of 

LN2 and vapourist•d at l'iXl'd hdghts l'itha at a 
wire mesh o r w rapped in {'tlllon plug haw h1·1·11 
sul'ccssfully tried and results of frccting have 
been compared with th1· cooling of Sl:nwn ad1i­
eved in freezing chamhl'r of th1· rl'l'rige- ra tor. 
Results of fH·ezahi l ity or cattk scml' n w1:rl' 

better in trca111wn1s involving LN 1 vapour. 

• • • 
Cooling of semen fill ed s traws from atiout 

30°C to S°C t·onstitu te an important stq> in 
catt le semen freezing technology. Th1' opti­
mum cooling time (to 5°C) is quite va riahk 
depend ing on many factors. Tb1· nwtbod of 
cooling straws from 30/3S°C to S°C also 
d iffer. The most common method of nmling is 
to keep the d iluted scm1·n in water jal'kct in 
refrigera- tor at S°C. Another llll'lbod rc.port1•d 

lo be useful in tropics consists in s1<1w t·ooling 
in freezing chamber of the refrigerator (Sabni 
and Mohan, 1988a, b). Gilbert and Al mquist 

I. Part of M.V.Sc. 1hesis. 
2. Scientisl (S .G.) 
3. Principal Scientist and Head. 
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( 197X) plal·,·d filkd s traw:, in l'ard-hoa rd trays 
im,id{' a n1wn·d 1·anl-ho,1rd h11x k1·pt at S°C in 
rd 'rigcra :or. Thi· UM' of rd'rigaa tor is common 
in all thcsr 1111· th0Js. 

I II till' prn,l' llt 1·xp,·r inll'nl, ,Ill alll' lll)ll was 
111ad1· to rool lh1· Sl'nll'n filkd straw lo 5°C in 

liqu id n itrng1·11 v;tpour {LNVJ it:,1• lf and to 

l·ompan· it with l'rl' l':ling d1a111 h1•r method of 
<'ooling. Thi· ohjcl'liv1' wa:,. h• ,·xplon· lht· 
prn,s ihil it in, of using LNV !'or hoth 1·ool i11g lo 
5°C and suh:-l' {(lll'lll d1'l' p- frl'l'i'ing. avnidiug 
use of rl'frignator whkh ~01111•1i11ws lll•1·t11111·s a 
limitation dUl' to nratic pown suppl y ill mally 
parts of till' dl'v1•lopi11g 1·11u11tric~ l'~JH'l·ially for 
till' frl'l·ziug slati1111s 1<1n111·d in till' Hmi-urba n 
areas. T his study wa:- part of tht· project 
undcrtakl'n (Mathur, I IJXlJ) lo d1•vdop some 
rapid lt·st frcl'Zing nwthods l'nr pn•d il-tillg the 

l'n 'l'Zl'i1ility of a scnH' ll sampk within 45 
minull'S {mis) alkr 1·olk ction. No carlkr 
n·porl or rnoling straws to 5"C in LNV could 
be trac1·d out ill the litc ratun·. 

Materials and Ml'thods 

Till' study involwd 15 firs t 1:jan11lates from 
five Holstein Frksian (HF) bulls (3 ejaculates 
prr hull). Ejal'ulal<'s having Jess than 40% 
init ial motil ity wen• rrjected. 

The sc111c11 imml·diatdy afte r n1lkrtio11 
3lld init ial rvalualion w;1s diluted with 
Tris-cgg-yolk-Glyn'.rol dilutnr (rnntaining 7% 
glyC'c rol and 20% eggyolk) at 30"C. Diluted 
semen was filkd in 0.5 ml Fn·nl·h s traws. After 



sl·al ing with polyvinyl pow<kr thl· straws Wl'H' 

suhjt'Clt'd lo lbt' following cooling {lo 5°C) 

tn·atnwnli.. (four straws per treatment). 

1. Treatment I (T-1) luvolwd din'l't plarc­

ment ol' i..lraws at 10°C in LNV tullo\wd hy 

cooling 10 5°C in 15 mis. 

2. Tre11tment 2 (T-2) lnvnlwd dirt'l'l plan•­

mcnl of straws al IO"C follo\\' t·d hy n1oli11g 10 
5°C in 15 mts in frcct.ing d1amlwr of lbl' 

re frig era tor. 

3. Trrntfll('llt 3 (T-3) lnvolwd din'cl plat·<·-

111rnt of slrawi. in I 0"C watl'r follOWl'U hy thl'ir 

rooting to 5°C in 30mts in l'n·l'Zing d1a111hn nf 

tlw rrfrigcrator. 

4. Treatment 4 (T-4) lnvolwd din·rt plan·· 

nH·nl or straws, protected insi<k a l'nltun-plug 
in LNV al 5°C for 15 mts. 

5. Tn•11tment 5 (T-5) lnvulwd JmTI 

plan-ment of s traws prolcckd ini..i1k a n1llnn• 

plug in LNV al 5°C for 30111ts. 

The din' l'I plan·lllelll or i.lraw:, al 10°c or 

5°C tt·m1wratun~ wai, adopted from lhl' 

obsrrvations o f lbt· prt·viuus 1wo expaimt·111s 

under th<· projt·t·I (M alhur, I 989). 

Procedure 

Tremment (T-1) : Ctwling of l11t· s traws 

was Jone in a lht·rmowan· l'Onlainn (Millon 

five s tar K) 32 nn in hl'ighl and I 5nn inll·rnal 

diaml'ler (Fig. I) Onl· douhk laynl'd t·ard ­

tlOard cast· was fitll'd insidt· llH' lhcn1111wan· for 

protl't: li11g till' wall of lhl· t·onla inl·r hy lht· 

fn·quenl up<lown lllOVl' llll' IIIS 111' lhl' wirl'·:IH'Sh 

plate (ust·d lo hold s traws within lht•rnwwan·) 

and to innl·ast· the workahh: hl' ight of lhl' 

container. 

Standardisa lttin was dolll' t•arlin hy using 
varying amount of LN1 and noting thl' 

lt'mpaa lun· al various hl'ights using win· 
tht•rn11wouplc littt•d to win·111t·sh plait· having 
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fixt·d numha of straws filled with diluted 

semen of 30''C. Thus hy using 300ml LN2 the 

lt'IIIJ>t'ratun' al a spcl'ific hl'ight was 10°C 

whkb used to fill: down to S°C in I Sminult':,. 

This spl~t·ilk point was marked and shall bt• 

referred as 10°C tt·mpcratun· hl·ight. This point 

rcmainl'll l'0nstanl for lht· l'lllirl' cxpaimcnl 

<'Xl'l' ()I with ocrnsional minor adju:.tments 
nrnlk for g\'lling initial 10°c ll'lllperaturc 

required dUl' to sharp diangt· in s urrounding 

ll'mpt·rature. 

I mna·diall'ly before use, the lbermowarc 

was pri1111•d hy pouring ahoul 20-50 ml of LN2 
in the t·onla iiwr l'ollowt•d by gcntlt· shaking of 

thr t·onlainer. Tlwn 300ml o f LN 1 was 

transfrrn•d to lht• n111tailll't, lhl' wire-nwsb 

plitll' was fillt•d al tht• 10°C lll'ight mark ant.I 
t·t11111cl'll'U with win· 1hn111ocouplt•. A:. soon 

as tht' ll' lllpt·ralun• ht'l"illlll' ,lali<111a ry ,11 1Cl°C 

lht· tour st·mt·n rilkd strnw:, (nrninlaint•<l al 

30°C at'll·r st•al111g) Wl' fl' spn·ad hori,wnlall y on 
the plate. Tht· I id wa:, rq>lan·d o n lht· lhl'rlllll· 

wa re . Wh1·11 1hc ll'lllpl'ralurt· n·ad-.·d lo 5°C 

whil'h took 15-20 minutt·s , lht· i.traws wt·rc 

lakt•n uul, t'Valuall'd and froZl'n. 

Treat111e11t.\ 2 & 3 : lmmt·<liatdy a l'tcr 

filling and s1•aling, 4 strawi, l' :td1 were l rans­

frrn·d 111 1wo sqrn ra It' plast k rt·t'la ngular 
"Bn•ad Bnxt•s" (22rn1 x I lnn) whkh were 

lrnving 225 ml (for T2) and 325 ml(for TJ) 

wall'r al IO"C. Tht· hox1·s w t·n· lht·11 plared in 

llll' fn·ezing diamha of till' n·fri~t· ralor and 
wt·n· n·movt·d a lkr 15 minutes and 30 111unulcs 

respt•t·tivcly. Furlht· r t·valuation and frt·t·zing 

1.>ron·ss has ht·t·n dt·snilw<l lall'f. 

Treatments./ & 5: In tht·st· tn·almt·nls 4 

straws cal'h Wt·r1· wrappt·J in sq1aralt' 11011-
ahsorbant rnllo11 plugs of fixnl S(.H't·ifin1 tion 

(wdght l2.75g111: sii'l' llJnn X lJnn). T IH'Sl' 

t·11111111 plugs wt·re lhl·n llinTtly plan·d al 5°C 

lt·mpnalun· h1· ighl in anolhl'r lht·rmowan· 
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container (Milton cool pack (R), 5 lit. 
capacity) measuring 25cm (L), 20cm(H), 
l0cm(W)and having fixed amount (150 ml.)of 
LN2 (after priming). Justlikc in T-1 the 
s tandardization for the height and amount of 
LN2 was done before s ta rt of the experiment. 
Small rubber bands were used over cotton 
plug to firm ly secure cotton over the straws 
(Fig.2). 

Thennoware was primed with 20-30 ml. of 
LN2 immediately before use. 150 ml of LN2 
was then transferred into the thermoware, I id 
was closed for 2-3 minutes to enable the 
vapour to stabilise were fitted inside the 
thermoware at the fixed 5°C mark. The two 
packets were taken out after 15 mts for the 
treatments 4 & 5 respectively. Straws were 
later evaluated and frozen by the common 
method as described later. The temperature 
outside the packet after end of 15 mis (T4) and 
30 mis (TS) was 2°C (:tl°C). Preference was 
given to t ime (15 mt. or 30 mis.) irrespective 
of temperature g radients. 

At the end of prescribed period of 
different treatments, the straws were removed. 
Out of the 4 straws per treatment, one straw 
was used for assessment of prefreeze motil ity 
w hile the remaining three s traws were frozen 
by the two-stage cooli11g method (Jondet et al, 
_1980). 

All the straws were thawed at one time at 
31°C for 30 seconds. Out of the remaining 3 
s traws, one·was used for assessing post-thaw 
motility, second straw was kept in incubator 
a t 37°C for one hour for assessing 
posHncubation motility. T he rema in ing th ird 
s traw was kept in thawing water in refrige­
rator at 5°C for 24 hours for assessing 
post-ageing motility. 

Analysis o f the data was done on micro-32 
computer according to Steel & Torrie ( l 981 ). 
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Results 

The mean values for di(ferent seminal 
characteristics were : initial motility 64.00:t 
2.08%; sperm concentration 712.00:t93.91 
millions/ml; dead sperm 25.73 :t3.35% and 
abnormal sperm 10.40:t0.41%. In general, 
there were non-significant differences between 
treatments for the prefreeze motility. The 
interaction (bull x treatment) values were also 
not significent at all the four stages. 

Discussion 

The non-significant differeuces between 
five treatments for the prefrceze motility gave 
the encouaging indication that cooling to S°C 
was possible in LNV without having any 
adverse effect on sperm motility was even 
higher for the treatments involving cooling by 
freezing chamber method (T-2 & T-3). But, at 
the same time the values were lowest for the 
treatments involving cooling of cotton plug 
protected straws in LNV(T4 & TS). 

For the post-thaw, post-incubation and 
post-ageing motility the values were again 
highest (like prefreeze motility ) for Tl which 
involved cooling to 5°C in LNV in 15 mts. 
Freezability was better for the treatments 1,5 
and 4 which involved cooling to/at 5°C in 
LNV as compared to treatments which 
involved cooling to 5°C in freezing chamber or 
the refrigerator(T3 & T2). 

These observations indicate that LNV 
can be used in cool ing the semen from initial 
temp. of 30°C to 5°C. The desired cooling 
t ime can perhaps fu rther be mo dified as per 
the need by use of programmable freezer. It 
can replace the need of refrige rator a nd the 
entire freezing process can be completed 
with the help of LN2 only. Such a complete 
protocol need to be further worked out 
commercially w hich can also be used for 



l'Us lom/ rn· l·:ting and for till' l'l' ntn·s w lH·n· 

s uppl y o r d l'l' lr il'ity is a rati l'. Such rnnditions 

a rl' l'Olll lllOn l':> IH' l'ia 11 y a 1 thl· frl' l'Zi ng :.ta t ions 

locatl' d in rurnl or Sl' llli- urha11 arl'll :.. 

T IH' s tudy fu rthn rnnl'irml'd tltl' ohsl·rva­

tion madl' in our l'arlirr l'Xpcriml' nls (Mathur, 
I 989)that straws imml·di;1tl'ly afkr fil I ing and 

Sl'al ing rnuld hl' plan·d din· l·tly to I 0°C, thl' n 
l'ould hl· n iolrd to 5"C, insll'ad o f cooling 

from around 30°C. 

Tahk I Mean motility valut>s aftt>r dift't>nrnt coolin~ lrt>alments at dill't>rt>nl st.i~rs of 
pnll'l'SSinwevaluation . 

S1au, .. r motili ty :isscs,m,·nl 
Mc,in moti lity vn lucs ('~) for J iffcrcnl trcatm,·nh 

T-1 T-.! ·1-3 l'-1 't'-5 

I Pref rl·c,~ :-.1<1g<.· 57 ,(J() " 3.33 56.66 ,: !.56 57.33 ,: 2.33 51.M" 3.S9 -1.u3 :!:•l.19 

! . 1'0,1 1haw s1:ii;c 3:!.33 " 3.SO .! 1.33 : 3.1!! 2 1.M ,: 2.3! !llJ!O ,: 3.90 21.UKl,: -1 .63 

3. l'o,1-in1·uha1i,,11 s tag,· 15.66 :i: 3. 19 1,.33 : ! .15 7,t,6: 1.59 I0.13 :t 3 . IS IIU3 :r .!.SI 

.i. Pth-1-a~dn~ :-.1r1gc. tS.66:i:3.51 11./){I:,: 1.92 7.93 " !.-13 S.-lh : .!.3t, 13.J.3 :!: .! . .!! 
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Testicular Biometry And Seminal C haraderistics Of Kanl,!ayam Bulls 

C.VEERAPANDIAN ., C.CECILIA., J .RAJASEKARAN. and S.A.QUAYAM . • 

l)cpartm cnl of Oh<tc tm·, & (iynat'l'O h>gy. Madrn, V,·tcrinary ('ullcgc, MaJ no,-6<Ht IHJ7 . 

T l•S tl's si:t l' and seminal drnnH' tl· ris tks 

va ry in diffrrl'lll hrl'l·ds and s pl'ril-s. Zdrn hulls 

have s malle r tcs tkul;ir siZl' than l'Xotil' dairy 

hn·l·ds. Evaluation or hrcl•ding S!lUndnl'SS in 

• Dcparlmcnl of C'linic, 

any hn·l·t.l n ·qu in·s an·urntl' know l<lgl' ahout 

n!l rm al tl·stkular s i:t l' ;111d :,,l' llll' n charnl't1·­
ristil's in that partil·ular hrn·d. Rqior ts a rl' 

Sl'anty on hionH·try of lt':,,ll' :,, a nd Sl'minal 



characlc rislks in Ka nga yam hrccd (Pallahi­

raman , 1958; A ppadurai , 1<>7 1). 

M11t1.•.-iab and Mt-thuds 

S ixteen Kangaya m hulls agl·tl 46 lo J l lJ 
months, s tationed at 3 bull s tat ions itnd out· 
Livestuck farm in Tam il Nadu l0 (1 ns1itu ll"d lhl· 
ma te rial for this study . SrnH·n wa:, n 1l kt·1,·d 
fro m thrsr h ulls twit'l' a wt•t·k n·gularly for usl· 

in A l Programml'. T ht· hull :. Wl'fl' d ividl·tl agt· 
wise in three g roups. 

Group /\gc (Monlhs) N,, .<>( animal~ 

I < 6(/ s 
II 6() - 84 ,. 

·-
Ill > 84 t, 

T ht'S l' hulls wt·n· appan•nll y 1w n 11al and in 
good health. Snotal l'ifl'umfrn·tll"l' was takl·n 

al the maximum point as pe r Ball <'I al ( I 983). 
Tcs1k ul;1r kngth and width Wl'rt' re<'orded as 
pl·r Hahn <'I 11/. ( I 9fl9). Two t'jacu lall'S on three 
mTasions Wl'fl' l'\·aluat,·d a:-. p,·r Ball et al, 
( !9X3). 

Taahlc 1 : Biomt-try of lt'Sk :-. a nd i.t'minal characlt-rbtks in ditft'rt-nt a~t- ~ro upi- of 
Kan~ayam Hull:. (Mt-an :t SE) 

Sr l'aramcltr, ( ,r - I Or. - 11 ( ir. - Ill 
No. 

I Scrotal C"ircumforcncc (cm) ~7.t,(t ct 1.47 • 30.(l(I : 1.29 h 32.08 :!: (),67 h 

2 Lcfl 1cs1c~ - Lcng1h (m1) l(J_t,(t :!: (1,-l(I • 10.30 : 0.-17 • 10 75: (I.JI • 
- Width (cm) SAIi : 0.29 • 5.<X• : 0.33 • 6.01! : 0.01! • 

3 Righi testes - Lcng1h (cm) 10.60 " 0.40 a IOAO: 0.-13 • I0.50 "' 0 45 • 
- WiJ1h (cm) S .j(J : 0.21/ A 5 .<Xl :t: 0 II/• 5 1/! :t: 0.16 ., 

4 Scmin,>l<'gy 

(i) Volume (ml) 3.55" 1.n • 5.l,') "' 0.61 • -1 .66 : 0.6<1 a 

(ii) lni11al Mu1ili1y ('~ ) 6.!.(I() :i: 3.74 • 6().(KI "' -I .OX • 511.(Kl : 5.W • 

(iii) C:onccntraliun (Millio ns /ml) 1092.(l(l : 1(19 05 ' 1350.75 : 279.03 • 1363.6() :i: 122.(Kl' 

(iv) Live spcm, counl % 11532: -Ut • '<I .1{7 2: 5.3! • 8(1 13 :i: 7.02 • 

5 Sperm morphology 

(i) Primary /\hnornrnl11y 3 .l!(I :i: 1.!ill • 3.73 "'0.7-1 • 1.9.! ., 0.46 • 

(ii) St:,:onJary /\hnormali1y ti . .!O : 1.(12 • ll.-13 r ~.-lb • Q.W,. 1.9!! • 

(iii) Tu1al Hhnorma lity 1(1.(1()"' 1.79' t!l5:31S ' I0.92 "' 1.<16 • 

l)ifkrcncc~ hc1wccn groups in all paramcl<·rs cX<"cpl s.·r.11:,t cir<·umfrrcn,·c w,·r<· ""' s1a1i,11,·al ly signil1<0 ,n11 

1:w 



Results and Discussion 

The mean scrotal circumference in 
Group-I was sign ificantly lower than other age 
groups. (Table 1). Coulter and Foote (1977) 
reported that the scrotal circumference 
increased with age groups. The mean scrotal 
cirumfereuce in all age groups was less than 
the values reported in exotic dairy and beef 
breeds (Coulter et al, 1975; Ball et al, 1983). 

There was no significant diffemence in 
testicular length and width and seminal 
characteristics between different age groups, 
Testicular length and width are in agreement 
with the observations of Appadurai (1971) in 

Kangayam breed but lower than the values 
reported in other Indian breeds (Sane et al, 
1982). The mean mass activity was found to be 
lower and volume, concentration live sperms 
percent and total sperm abnormality recorded 
in this s tudy were more or less similar t o the 
observations in other important (Haryana, 
T harparkar and Ongole) Indian breeds (Tomar 
et al, 1964; Rao & Rao, 1975, 1980). It is 
suggested that while evaluating Kangayam 
bulls for breeding soundness, the smaller 
testicular size, characteristic of this breed 
s hould be kept in mind, in comparison to 
exotic bulls. 
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Studies On Cross-bred Boar Semen Characteristics And Preservation. 

M. MUTHA RA01, S. V. RAMACHANDRAIAH2
, A. VENKATAMUNI CHETIY3 and 

P. K. SRIRAMAN°1 

Department of Animal Reproduction & Gynaecology, College of Veterinary Science, Tirupali - 517 502. 

Piggery development is taken up on large 
scale by introducing exotic breeds for genetmc 
improvement in the native population. 
Litcra ture on the semen characteristics and 
preservation of semen of cross-breed boars is 
scanty. Hence, a study on various semen 
characteristics of crossbred boars was taken up. 
Simultaneously a comparison was made on the 
effi cacy of certain diluents in preserving the 
semen at two different temperatures viz. 5°C 
and 15°C. 

A total of 72 collections were taken from 6 
F1 boars [Desi sow x Large White Yorkshire 
(LWY) boar], belonging to the AJI India 
Coordinated Research Project (AICRP) on Pigs, 
College of Veterinary Science, T irupati, by 
using artificial vagina. Service behaviour and 
semen characteristics were noted. For 
preservation studies 72 ejacula tes, 4 from each 
boar collected at weekly intervals and 
preserved at 5°C and 1 S°C in four different 
diluents by split sample techbniquc were 
utilised. The diluents were: Glucose potassium 
sodium tartarate sodium citrate dihydrate edate 
(GPSE) (Tamuli et al., 1984); Kiev l diluent; 
Kiev lJ diluent and Glycose-glycine- EDTA­
sodium bicarbonate-citrate diluent (GGEBC) 
(Vijayakumaran and lyer, 1980). 

The diluents were prepared aseptically and 
fortified with 1000 units of penicillin and 1000 
ug dihydro-streptomycin per ml of the diluent. 
The semen was diluted at 1 :2 ratio. The 
progressive motility of spenns was assessed in 

all the samples immediately after dilution and 
after 12, 24, 48, 72, 84 and 96 hours of storage. 

Reaction time (minutes) 1.58:!:0.11; 
duration of ejaculation 3.39±0.10 min, total 
volume 163.43±8.0 ml; strained volume 
133.54±6.11 ml; gel volume 29.89±1.81 ml; 
initial sperm motility 85.14±0.35%; pH 
7.24±0.01; sperm concentration 274.0±9.83 
millions/ml and live sperms 83.47:tl.64%. 

A significant variation was found it, the 
reaction time and strained volume of cross­
bred boar semen. No significan t variation was 
found in the duration of ejaculation, average gel 
volume, percentage of progressively motile 
spenns and pH of semen, between boars. 

The reaction time in crossbred boars was 
shorter as compared to that iu Large White 
Yorkshire (Murthy, 1977), exotic crossbreds 
(Ugwv et al., 1984) and native boars (Venuma­
nobara Rao, 1989). The average duration of 
ejaculation in this study was allied in exotic 
crossbreds (Ugwv et al., 1984) and native boars 
(Veuumanohara Rao, et al., 1989). The mean 
total volume of ejaculate in crossbreds was 
allied in the same as in L WY boars 
(Sreekumaran and Raja, 1976). Similarly, the 
average strained and gel volumes of crossbreds 
in the present study were allied to the find ings 
of earlier workers. The meau gel volume 
constituted nearly 20% of the total volume of 
ejaculate. 

The mean per cent of progressively motile 
sperms was found to be 85.14±0.35. This is in 

• Parl of 1be MVSc thesis submi11ed by the first author 10 the Andbra Pradesh Agricultural University, Hyderabad. 
l. Post-graduate s1uden1 
2, Associate Professor 
3. Professor and Head 
4. Vercrinary OfCiccr. /\ICRP on Pigs. 
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agreement with the report of Murthy (1977) in 
L WY boars. Ugwv et al. (1984) recorded much 
lower values in exotic crossbreds. 

The mean pH of semen recorded in the 
present investigation was very close to the 
values reported by llinskaya and Bezlyudnikov 
(1978) in LWY boars and Venumanobara Rao 
(1989) in native boars. Similarly, the mean 
spenn concentration (274.0:t:9.83 millions per 
ml) in this s tudy is near to the value reported in 
LWY by Murthy (1977) and native boars 
(Venununobara Rao, 1989). But Ugwv et al. 
(1984) reported much lower sperm concentra­
tion in exotic crossbred boars. 

The live sperms percentage noticed in this 
s tudy was in dose agreement with the findings 
of Murthy (1977) in LWY boars and Ugwv et 
al. (1984) in exotic crossbred boars. 

The average pefcentage of progressively 
motile sperms was significantly higher 
(P<0.01) in the samples kept at 15°C than at 
5°C at all periods of preservation. The mean 
progressive sperm motility was found to be 
superior in GPSE diluent as compared to other 
three diluents, both at 5°C and at all hours of 
preserva lion. In GPSE diluent, the overall 
motility was 58.01 % at 15°C and 31.21 % at 
5°C. This is much lower compared to the 
reports of Tamuli et al. (1984) and Venuma-

nohara Rao (1989) regarding sperm motility in 
Landrace and native boars, respectively. 

In Kiev I, Kiev Il and GGEBC diluents, the 
mean sperm motility at 15°C was 51. 95%, 
50.68% and 50.71 % respectivrly. These values 
were almost similar to those reported by 
Vijayakumaran and Iyer (1980). 

The variation in progressively motile 
sperm percentage during storage and between 
individual boars, diluents and preservation 
times was found to be sigmficant (P<0.01). The 
highest percentage of progressively motile 
sperms was recorded in GPSE (45.44%) and the 
least in the Kiev JI diluent (38.77%). Slight 
difference was noticed in the keeping quality of 
semen stored in the Kiev I and GGEBC 
diluents. 

The 1Dtcract1on due to diluents x 
preservation times, diluents x temperatures, 
preservation times x temperatures, dilucnts x 
preservation times x temperatures was found to 
be significant (P <0.01). 

The GPSE diluent gave belier rt::.ult at 
15° Cat all times of preservation upto 96 hours 
as compared to other 3 diluents. Similar 
findings were recorded by Vcnumanobara Rao 
( 1989) in native boar semen. The superiority of 
the diluent is allributed to the presence of 
tartrate and citrate in addition to EDTA as 
opined by Venumanohara Rao (1989). 
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'Dag' Defect In Two J ersey Bulls (Half- Sibs) 
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Blom (1966) first reportNl a hereditary 
defect of the sperm midpicce and tail 'Dag' 
defct·t in two full brotbrn,. The dclccl is 
l·haracterised h} the prcsenl·e of over 40-SQ<,f 
ol tails strongly coiled, fold<•<l together or split 
up into fibres in the ejaculates. The defect was 
also observed hy others ( Korfocd-Johnsen and 

Pedersen, 1971; Blom and Wolstrup, 1977). 
To our knowledge this dcfrct has 1101 hrcn 

reported in India. 'Dag' dl'fect found in two 
Jersey bulls (Half Sibs) i\ reported in this 
paper. 

Materials and Methods 

Two Jer:.,l'}' bulls (Nos. 220 and 282) aged 
2 years & 8 m<mlbs located in two fanm, in 
Tamil Nadu and horn lo same sire hut two 

diffcrcnl dams constituted the material for the 
study. They were normal for breeding 
soundness. Three ejal·ulall's from l'ach bull 
Wl'rc obtaiired and l'Xamincd for seminal 
qual ity as dcsrrihed by Ball et al (1983). 

Results 

Findingi, of semen stud il'S of thl' two 
Jersey bull!. arc prescntl' d in Table. I 

fr rsl'y bull No. 220 was having slrnngly 
rnilcd, foldt•d or broken midpiece and tails 

(77. 1 ± 4.15 1A,) to the cx1en1 reported by Blom 
( 1966), Kol'f<wd-Johnscn and Pcdl·rsen (1971) 
and Blom :ind Wolstrup ( 1977). The other 
Jersey bull (No. 282) had s trongly coiled, 

fnldrd and hrokl-n midpicre and tail lo a lesser 
extent (20.8± 5.84%), but ii bad a high 

l Dcpar1mcn1 of Animal Genclics 
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incidence of reversed· and kinked tails 
(61.01 :t 2.70%). The 'Dag' defect in these 
hulls was further confirmed by the fact that 
both arc half brothers, similar to lhc reports of 
Blom and Wolstrup (1977). 

Table I : Semen cbaructeris tici. of Jersey 
bulls "ith 'Dag' defert (.Mean :± S.I).) 

Sr. Semen C'harac1cris1ics 
Bull No. Bull No. 

No. 120 282 

t Semcnoloi:> 

(i) V<>lumc (ml) 5.67:tl.89 5.13:1.6() 

(ii) lni11.1I mo1ili1y ('.q 0 (I 

(iii) ("oncen1ra1ion 796.7:33S 6 11333:JOi;.5 
(millions ml) 

(iv) pl I 6.5 -

(v) Live ,perm counl ('l) 77.5:4.01! 72.6:3.06 

2 Sperm morphology (%) 

(i) Proximal drople1s 5.5::l.37 1.0:0.95 

(ii) llud abnom1ali11~ 1.7:2.89 1.6:d.47 

(i ii) S1rongly c-oi lcd. 
folded or hrokcn 77.t:4.IS 20.8::5.84 
midpiecc and 1ail5 

(iv) Rever~ed and kinked 
11.4:0.78 66.1::2.70 I ails 

{v) l)i-,rnl drople1s - 2.3::1.IO 

(vi) Scparalcd head< I 2.2::1.99 

(vii) Tomi abnormali1ics 97.7::!.13 94,0::5.86 
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Comparative Study Of Certain Enzymatic And Biochemical Constituents Of 
Epididymis And Vas deferens Between Buck And Boar 
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, and B.B. GHOSH3. 
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ABSTRACT 

The s tudy was cond ucted on 10 Black 
Bengal bucks and 10 boars. The enzymatic and 
biocb·emical constituents of epididymis and vas 
deferens studied were g lutam ic oxaloacetic 

transam inase (GOT), glutamic pyruv ic 
transaminase (GPT), acid phosphatase (ACP), 
a lkaline phosphatase (ALP), inorganic 
phosphorus and prote in. These, except 
inorganic phosphorus were significa ntly higher 
in boar than in buck. The levels in both boar 
and buck were _higher in cauda than caput 
epididymis, except the levels of GPT and 
protein which were higher in caput region 
only. The intens ity of increase of enzymatic 
activity particularly in caput epididymis of 
boar varied 7 to 18 times w ith prote in content 

2 .5 times higher than that in goat. 

••• 
D etailed s tudies on enzymatic consti1uents 

of epididymis and vas defe rens of bucks and 

I Ph.D. Research Schola r 

boa rs are lacking particu lar ly s ince buck 
ejaculates less volume of semen with high 
concentrat ion of spermatozoa w hile boar 
donates large volume of semen with less sperm 
concentra tion. Therefore, the presen t study was 

undertaken to meet this lacuna. 

Materials and Methods 

Testes with epididym is and vas defe rens 

of 10 Black Bengal bucks were collected . by 
open method of cas tration (O 'Conner, 1980) 
and of 10 boars by s laughter. These ware 
brought lo the laboratory in a conta iner 
mainta ined al 0°C. T he cpididymis together 
w ith vas de fe rens or each test is was se para ted 
out and kepi on a watch glass placed over k c 
cubes. T he caput w ith rnrpus and cauda 
epid idymis were placed on two separate watch 

glasses over the ice cubes. 10% homogenates 

of bead and tail region were made separately in 
a glass homogeniser w ith chilled wa tcr and 
centrifuged at 3,000 r.p.m. fo r 10 minutes. The 

2 Livestock Officer, Dcptt. of /\nim.1! Husbandry, Gov t. of Wc,-t Bengal 
3 Reader. 4. Reader. Deptt. of Vcty. Pharmaco logy & Toxico logy 
5 Professor. 
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supernatant of each homogenate was divided 

into two parts. One part was deproteinised with 
10% tri-chloroacetk acid (TCA) in ratio of 
1 :5 and centrifuged al 3000 r.p.m. for 10 
minutes. The supernatant was then utilised for 

the estimation of inorganic phosphorus (Fiske 
and Subbarow, 1925). 

The remaining part of the homogenate was 
utilised for estimation of glutamk oxaloacet ic 
acid (GOT) and glutamic pyruvic transaminase 
GPT (Yatazidis, 1960) ; acid and alkaline 
phosphatase (Hawk et al., 1965) and protein 
(Wooton, 1974). The data thus obtained were 
statistically analysed by 't' test as per 

Snedecor and Cochran (1980). 

Resulti. and Discussion 

All the l' nzymatit· activities and 
biochemical l"(111:..1i111rnts exl·cpt the level of 
inorganic phm:phorus s tudil'd , were excee­
dingly high i11 the l'pididymis of boar as 
compared to buck (Table I). The intensity of 

increase of enzynw activitil's particularly in 
ca~ut region of q>ididymis of hoa r varied 7 to 
18 times and protein ronkut 2.5 times higher 
than that of buck. These differences may be 
due to species variation. 

GOT activi ties wac s ignificantly 
increased i11 the ca put region of epididymis of 
bo th species compared to cauda regio11 , while 
OPT activities remained unaltered in boar o r 
decreased in buck from caput to cauda region. 
Transaminase act ivities arc intimate ly related 
with gluconeogenesis and a re subsequentl y 
utilised in energy metabolism of spe rm. It is 

possible that the enhanced gluconcogcncsis 
and ene rgy metabolism is absolutely essential 
lo mainta in spermatozoa viable and motile. 

The alkaline phosphatase activilies were 
significantly higher in thl' n1uda than rapul 
epididymis in both SJlCl'it·:-. On till' contrary, 
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there were no signilka nt differences of add 

phosphatase activities in hoth caput and cauda 
epididymis in both the species (Table 1 ). Acid 

phosphatase is a lysosomic enzyme and any 
\ 

increase in its activity suggests hyperactivity 
of the cell. Scott et al (1963) reported that the 
synthesis of glyceryl phosphoryl choline 
(GPC) takes place both in caput and cauda 
epididymis, though the intensity of synthesis is 

more in the cauda region. Therefore, synthesis 
of GPC requires a greater quantity of inorganic 
phosphorus. 

That the highest cellular activity was in 
cauda region of epididymis can be 

substantiated by the facts that inorganic 
phosphorus content was more in cauda than 

ca put region in both the species (Ta hit- l ). The 
intens ity of the increase of inorganic 
phosphorus contcn1 in cauda epididymis of 
boar was 011ly significant. Scott et al (1963) 
observed a gradual increase of add-labile and 

total phosphorus content of the reproduc tive 
tract from testis to vas defcrens and they 
suggested that a correlation might exist 
between the increase of pbosphorus content 
and synthesis of GPC. 

The protein contt•nv or tbe caput region 
was significa ntl y higher than cauda epididymis 
in both the sprc ies (Tahll~ I). Conj ugated 
protein has a s ig nificant role in till' maturation 
of spermatozoa and enormo us quantities have 
bt·cn reported in the epididymis ( White and 
Wales, 1961). The prote ins a re hdng sencted 
by the epithe lial cells and the quantity of these 

cells in caput epididymis is always higher. 
That may be the possible reason for the 
significant increase of prote in content of caput 
epididymis in both the buck and boar. 
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Tahle 1 : Levels of certain enzymatic and hiochemical constituents of caput and cauda 
regions of epididymis of huck and boar. 

C'onst i1ue111s 
Buc k 13oar 

C'apu1 C'auda C'aput 

Glutamic oxalo-ace1ic transaminase 
10.52 : 0.291•1 3 l.77 : 0_95(1>) 95.5 I : 2.40<•1 

(11g pyruvic acid/mg protein/hr) 

Glutamic pyruvic 1rnnsaminase 
2.01 "' o.no'"1 1.38: 0.13<•> 37.75 "' s.ss'"> (pg pyruvk acid/mg protein/hr) 

Acid phospharnsc (11g phos/mglprotcin/hr) 1.08 : 0.(161• 1 0.895 :t ().35th> 18.99 : 1.9&<•1 

Alkaalinc phosphatase (11g phos/mg/pro1cin1l1r) 3.87 "' Cl.I 61• 1 8.19: 0.5zlhl 42 .SI> : 1.03<•1 

Inorganic phosphorus (11g/gm/protcin) 70.89 :,: 2. 7t•1 74.76 :t J.QQlbl I I .SO : 0.6-tr.> 

Protein (11g/gm tissue) I 9.95 : 0.:{51' 1 9.39 : 0.391~• 51.10 :t 1.361•1 

Note: I. Values having disimilar superscripts vary signifk~ntly (PLO.OS) from each other. 

2. Numher of observations considered for each paran1<.:lcr in buck and boar.I(). 
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Cauda 

137.94 : 4.oz<b> 

36.38 "' 14.021•> 

22.01 : I A6t•l 
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23.78 : t.7g(bl 
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. Age At Puberty, Incidence Of Delayed Puberty And Effect Of 
Birth Weight, Exotic Inherihmce And Season Of Birth On Puberty Jri 

Cross Bred Heifers * 

0. P. SHRIVASTAVA1 and M. S. KADU2 

DcpRrlmcnl or (iyn:,~cology and Surgery. Pu~jabrao Krishi Vidyapec1h. /\kola . 444 Jll4 (M.S.) 

ABSTRACT 

Reproductive records or cross-bredheifrrs 
ma inlained at five Livestoc-k Farms in 
Vidarbha were studied over a trn year ( 1978 to 
1987) period. The avarage age at puberty was 

867.45:1:41.13 days witb 64.13 % incident·c of 
delayed puberty in crossbred heifrrs. Heifers 

with 26 to 30 Kg birth weigb1 readied puhcrly 
earlier than lbose with lower birth wt·ight. The 
average age at puberty was lowt·~t (852.32± 
34.08) in heifers with 50<h t·xotk inhcrit;ince 
followrd by 75'½ (861.20:1:35.36 days) an~ 
62.50% (889.71 :1:38.95 days). Heifers born in 

summer reached puberty at earlier age 
(841.52±33.01 days) thau those in wintrr 

(87'-1.77:t 3R.09 days) and monsoon (884.82± 
36.69da ys ). 

• • • 
Besides augmenting milk production, one 

or the important objl·<.:tivcs or crossbreeding 
indigenous cattll• is to reduce the age at 
puberty/maturity for obvious economic benefit. 
However, the success achieved in this respect 
seems to be questionable. AJthougb the earlier 
results indicate the desired achievments 

(Goswami and Dalla, 1959; Bhatnagar et al., 
1975 and Bhat, 1977), the recent reports, 
lrnwl·ver, suggest lbat tbe age of puberty in 

crossbreds is showing inneasing trend 
(Manickam et al., I 978; Baghcl, l 988; 
Deshmukb and Kaikini,l 989). The present 

work was undertaken to study lhe age at 
puberty, inddt·nt'l' of delay<•d puberty under 
agro-climatic conditio11s of Vidarhha besides 
the effrt' I of birth wl'ight, exotic inheritance 
and season of birth 011 puberty of erossbred 
heifers. 

Materials and Methods 

Crossbred heifers which had attained 
adequate body weight ((Iver 200 Kg) and age 

(above 2 years) but failed to exb ibil estrus and 
on gynaeco-diniral exa111ination had both 

ovaries smooth and inaetive with llarcid and 
alonic uterus were regarded a!-- ddawd 
pubertal. Thl' avcragl' agl' of puht·ny and -till' 
inddence or ddayed puherty wl· rt· >1.,l,l·d 
from records (1978 to 1987) maintaiut·d at 
University (PKV) Livestock Farms Akola, 
Borgaon and Nagpu r and State Government 
Dairy farms located at Pohra aud Yavatmal. 

Results and Dbcussion 

The averagl' agt• at puhl'rly i1t nosshrcd 
heifers observl·d in tlw pn·sent study was 

867.45:t 41.13 da ys (Tahlt· I ). Tht~S<' l'iudings 
are iu agreement with Manil'kam et al. (1978) 

• l'an_ o f the Ph.D. thesis suf>mincd 10 P.K.V .. Akola hy the first au1hor. 

l ~~:j;~~-•
4
~~~~t(~'.~~f"· of Obs1e1rics and Ciynaccology. College or Veterinary S citn,·,· and l\n inwl J lusl•andry. 

2 Professor and I lead. 
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and Deshmukh and Kaikini (1989). However, 
these arc much higher than the reports of 
Kottaya and Rao (1973), Kaikini el al. (1981), 
Fulsouuder el al. (1984), Shanna et al. 
( 1986) and Shah et al. (1989). The higher age 
at puberty recorded in the present invl·stigation 
may probably be due to low plan<· of nutrition 
which adversely affects the ovarian activity 
(Grim, 1954). Adequate level or nutrition is 
necessary for the . proper functioning of 
endocrine system, since it innuences synthesis 

as well as release of the hormones from the 
l'ndonine glands. The proper growth and 

development of reproductive organs of the 
immature female is reta rded by undn nutrition, 
regardless of whether there is low level of 

energy, protein, minerals or vitamins. 
Similarl y, mineral and trace elenwnt dcli­
ciencies which also greatl)' inlluence the onset 
of puberty might have acted as contributory 
ractors in the present study. Animals in India 
receive only 27% requirements of digestible 
protein and 44% of their energy requirrments 

from available feeds. It is, therefore, possible 
that they suffer from single or multiple 

drficiene'ics which lead to slow growth and 
ineflidenl utilization of food (Dull, 1972). The 
higher agl' at puberty may also be due to 
higher atmospht~ric temperature specially 
during SUll\llll'r. 

The- overall incidenre of delayed puberty 
in these farms of Vidarbha region averaged 
64.13%. However, highest overall incidence 
(98.30%) was recorded in C.B.F. Borgaon and 

lowest (38.66%) in Dairy Farn1, Yavatmal. The 
present lindings are in agreement with 
Lagcrlof (19.54) who reported 61.8% incidence 
of suhfundional ovaries in Indian cows. 
However, the preSl'lll inl'idcnec is much higher 
than report (15 to 20%) of Gibbon (1954), 
I 8.30%, by Kodagali (I 96R) and 15 to 20% 
anestrus/dclayl·d puberty hy Kaikini el al. 
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(1977): Baghel (1988) also reported lower 
incidence of de layed puberty (20.51 %) in 
crossbred heifers. The variation in incidence at 

various farms may be due to difference in 
managerial practices, especially of the growing 
he ifers. Besides the temperature tl uctuations 
with hot summer and longer dry spell leading 
to nutritional and climatic stress on heifers 
might be contributory factors for the delay. 

Anestrus resulting in delayed onset of puberty 
in heifers has been recognised as the most 
common form or infertility encountered in 
cattle (Iyer, 1978). Higher incidence in PKV 
Farms may be due to nutritional deficiency 
during growth of heifers, whereas, lower 
incidence in State Govt. Farms may be due to 
culling of delayed pubertal heifers. 

Table 1 : Effect of weight at birth, exotic 
inheritance and season of birth or heifers 
on age and puherty. 

No.of Average (:S.E.) 
r, actor 

Observations age ar puberry 
(days) 

Weight at 11 -15 68 876.73 : 37.84 
birth (Kg) 16.20 232 875.06 : 34.32 

21-25 134 854.88 : 36.89 
26-30 34 844.44 : 35.3 I 

Exotic 50-00 197 852.32 : 34.08 
inherilance 62.50 157 889.71 : 38.95 
(%) 75.00 114 861.20 : 35 .36 

Season Winter 193 874.77 : 38.09 
of Summer 143 841.52 : 33.01 
birth Monsoon 132 884.82 : 36.69 

Females with 26 to 30 Kg birth weight 
reached puberty at an earlier age than other 
grnups of females with lower birth weight 
(Table I). The overall average age al puberty 
for crossbred heifers with 50%, 62.50% and 
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75% levels of exotic inheritance was found to 
be 852.32:t: 34.08, 889. 71:t:38. 95 and 861.20:t 
35.36 days respectively, which is in close 
agreement with the findings of Deshmukh and 
Kaikini (1989). Females horn in :.umme r 
reached puberty at earlier age (841.52:t:33.0 I 
days) than those in winter (874.77:t:38.09 days) 

and monsoon (884.82:t:36.69 days). Females 
born in summer reached puberty at earlier age, 
possibly due to favourable climatic condition!> 
of monsoon and winter resulting in faster 
growth. However. there was no !>ignificant 

effect of birth weigbt, exotic inheritance and 
season of birth on age at puberty. 
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Studies On Gravid Uteri Of Buffaloes 
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ABSTRACT 

Ohscrvalions 011 intal·I gravid u1cri and 
gonads were recorded. Oul of 36 uteri, 2 1 (58. 
33%) sbowrd right horn and 15 (41.67<¼,) left 
hom pregnancy. lnl'Tcas.- in weight of intacl 
gravid uteri was highly signilil·anl (P< 0.01) at 
various stages of pregnancy. AJI linear 
measurcmenl:, ol' gravid uterine cornua were 
found highly s ignificant (P<0.01) while in non 
gravid uterine comua, drcumfcrcnce was 
highly signi ficant (P<0.01) and greater 
curvature was signifkant at diffrrent stages. 
T he weights of ovaries and corpora lutea vera 
varied non-s iguificanlly at various stages of 
pregnancy. 

* * * 

The knowledge or lhc morphometric 
changes I ikely to occur in the gravid uleri at 

va rious s tages of pregnancy is csscnlial for 
breeding operalions and also lo know the stage 
of abortion. Proper understanding of s ize 
varialions during normal pregnancy is of 
importance to arrive at accurate differential 
diagnosis. Hence an attempl is madt' lo 
e:,tablish the norms or g ravid uteri of buffahws 
at d.iffereut stages of pregnancy. 

Material and Methods 

The present s tudy was carried out on 36 
gravid uteri of slaughlered buffaloes at various 
stages of pregnancy irrespeclive of breed, age 
and nutritional s lallls. The extraneous tissues 
were dissccled before recording hiometrical 
measurements. Gross examination of lhe intacl 
gravid uterus was underlaken and weights and 

150 

masurcmenlo; of various components including 
ovaries were recorded adopting the techniques 
of De-Lange (1950) and Sisson and Grossman 
(1975). 

Stage of pregnancy was determ ined 
according to Soliman's f<itmulae ( 1975). 
According lo the stage of pregnaucy,tbe grav id 
uteri were grouped in 9 different stages 
begi1111ing with firs! :.lagc or 30 to 60 days 
followed by forlnigblly intervals upto 165 days 
and las I stage between 166 and 210 days us ing 
c·ompletcly randomised design (CRD) as per 
Sncdecor and Cochran (1967). 

Result.,; and Discussion 

I. Weig/ii of Gravid Uterus : The weigh I 
of lhe uterus including both g ravid and non 
g ravid ulerine cornua upto 60 days o r 
pregnancy was 8 15:i:60.48 g and it inncased as 
lhe pregnancy advanced . The average weight 
recorded from 166 to 2 10 days of pregnancy 
wa s 16433.33:i:151.19 g. There was hig hly 
signiticanl increase (p <0.01) in weigh! at 
differenl stages of pregnancy. Similar 
observalions on weigh! of gravid genitalia 
were made by Luktuke (1983) and Khan 
( 1989) in buffa loes. 

2. Sidt' of Gravidity : Of the 36 g ravid 
uteri , 21 (58. 33%) showed rig ht horn and 15 
(4 1.67%) lefl born pregna ncy. This indkatt•s 
that pregnancy occurs more in right horn than 
in the left in bu ffaloes. These findings arc in 
Agreement wilb the reports of Kaikini {1974, 
1975) in Berari buffaloes a nd Kaikmni and 
Pankey (1974) who recorded a higher 
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incide nce of right cornual (56.86%) than left 
c.:orn ua l pregnancy in buffaloes. Similar 
findings have been reported by other workers 

in buffaloes (Anon, 1969; Luktukc, 1983; 

Ohashi et al, 1986; Rind et al 1987 and El­

Wis hy et al, 1988). However, Deshpande et 
al, (1985) reported hig he r incidence of left 

cornual (55.5%) p regnancy in Surti buffaloes. 

3. Uterine Cornua: The average length al 

g reater and lesser curvature upto 60 days of 

pregnancy was 48.97 :t: 3.83 and 24.60 :t: 2.19 

cm and from 166 to 2IO days of pregn­

anc.:y163.67 :t: 1.20 and 45.0 :t: 3.60 nu respect­

ively. A significant increaSl' (P< 0.01) in the 

length 11 greater anu lesser c urva tures o f 

gravid u te rine cornua during diffe rent s tages o f 

p regna ncy was noticed. 

S imilarly, c.:irc.:u111ft>rence of grav id ute rine 
comua was 18.75 :t: 1. 13 cm upto 60 dayi. of 
pregnancy and 88.7 :t: 1.88 cm from 166 to 210 

days of prrgnanl'Y· Highly s ignificant differ­

ence (P< 0.01) was uoti'ccd in rnmua l circ um­
fere nce al different stages of pregnancy. 

The increase in the kng tb and d rc um­

fcrenre was dUl' to dis tension of g ravid uterine 

comua with its conte nts o f fetus, fe tal sacs a nd 
feta l flu ids. · 

b) Non Gravid Uterine Cornua : The 

average le ng th al greater and lesser curvatures 

uplo 60 da ys of preg nancy was 39.97:1:3.0'.! and 

2 1.5 2±1.1 7 c m and from 166 to 210 days of 

pregua ncy 54. 73±0. 90 and 23.6:t:f,. ;11 cm, 

res pectively. Signifkanl diffe re nn· (P < 0.05) 

in the length al greater curvatun· and 11 011 

s ignificant difference i11 the lrng lb at ksser 

l·urvature of non-gravid uterine corn ua was 

noticed at diffe rent s tages or pregnanl·y. 

Similarly, eirrumfere nc-e of non-gravid 

uterine corn ua was 12.85±1.02 nu , upto 60 

days of pregnanl·y and 24.7:1:3.21 <:m, from 166 

151 

to 210 days of p rcg11ant·y. Thc mcasurements 

were highly significa nt (p < 0.01 ) at va rio m, 
s tages. 

The concurrent incrcaSt' Ill the length al 

g rea ter and lesser t·urvature:. of gravid and 11011 

gravid uterine ,·ornua was recorded by L ukluke 

(1983). Khau ( 1989) also recorded s imilar 
observations. 

4. Ovaries : 

(a) Cross Pregnancy: In the present study, 

only one g ravid uterus was having a c ross 
pregnancy out of 36 pregnant ute ri. Thl' corpus 

luteum of pregnancy was present on the ovary 
corresponding to the non-gravid c.:ornua.Thc 

incide1we o f the tra11s mig ratio 11 of ovum , was 
the refore, on ly 2.7~%. 

These findings are in full agreement with 

the reports of Kaikini and Pankey ( 1974) w ho 

recorded an incidence of 2.86% c ontra-lateral 

(cross) pregnancies {left to righ t 1.9 1% and 

right Lo left 0.95 %) in 105 buffaloes s tudied by 

them. Lukluke ( 1983) reporte d a lowe r 

i11c.:ide11ce (1.67%) of cross-pregua11cy in 120 
buffaloes s tudied by him. 

(b) Dimensions and Weights of Ovaries : 
Bio me try on the 36 pairs o f ipsil atera l and 

conlra lateral ovaries induded leugtb, width, 

thickness and weight al differe ut s tages o f 

pregnancy. The ave rage length , width and 

thickness of the ipsi laleral and contralateral 

ovarirs in relation to gravid uterine cornua 

upto 60 days of pregnancy was 2 .5 ±0.93, 

2.28±0. I 9, 1.42:t:0. I I aud 2.33:t:0. I 7, 1.85:t: 
0. I 4, 1.2±0.06 c m , m,pcctively. The corres­

ponding dimens ions between 166 and 210 days 

o f preg nancy were 3.4:1:0.25, 2.27±0. 13, 
1.43:t:0.12 and 3.03:t:0.18, 1.77:t:0.30, 1.1±0.06 
cm, res pectively. 

Average weights of lhe ovaries upto 60 

days of pregilancy were 5.54±0.46 and 3.34 



:t 0.55 g,, and that from 166 and 210 days of 
pregnancy were 4.47:t0.33 and 2.50:t0.36 g, 
respectively. 

The increase in mean weight of ipsilatnal 
ovaries was more when compared with those 
on contralatcral non-gravid comua at different 
stages. This could be attributed to pregnancy 

_corpus luteum which was prrsent on ipsilatcral 
ovaries. No significant difference was 
observed in the average weights of ipsilateral 
and contralateral ovaries at various stages of 
pregnancy. 

Similar observations on dim ensions of 
ovaries wt·n reported by Ha fez (1955). Kaikini 
(1974), Rind .et al, (1987) and Khan ( I 989) in 
buffaloes. Luktuke (1983) recorded lower 
weights of both the ovaries between 4 and 14 
weeks of pregnancy in buffaloes. 

5. Weight of Corpus Luteum (CL) : The 
average weight of C.L. vcrum upto 60 days of 

· pregnaucy w as 2.33:t0.35 g and that from 166 
to 210 days of pregnancy was 2. 15:t0.25 g. No 
correlation was observed between the s tage of 
pregnancy and the weight of the C.L. vcrum. 
Average weight of CL verum was maximum 
between 91 and 105 days of pregnancy 
(2.84g). No significant difference was noticed 
in average weights of CL. vera at various 
stages o f pregna ncy. 

Similar findings were reported by Luktake 
(1983) and El-wishy ct al, (1988) i11 buffalors. 
However, the present values arc much higher 
than those reported (1.94 gm.) iu Berari 
buffaloes by Kaikini (1974) and Khai, (1989) 
in Nili-Ravi buffaloes, but decidedly low than 
the findings of Singh et al, (1990) buffaloes. 

Corpus luteum is essntial for maintcuance 
of premancy to full term in buffaloes, 
irrespective of non-signiliance recorded in its 
weight. 
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The present study was undertaken to 

estimate total protein,choksterol,glutamit' 

oxaloacetic transaminasc(GOT) and glutamic 

pyruvic transaminasc(GPT) lcvds in scrum or 
uterine tors ion affrrtcd buffaloes following 

surgical correction. Thirteen bufaloes with 

uterine torsion rcportt·d al the University 

Veterinary Clinics were divided into two 

groups : 

Group 1 : Six buffaloes in which uterine 

dctorsion wa:.- acbicved but t·crvix failed to 

dilate and caesarean S('ction was performed to 

deliver tbe foetus. 

Group II : Seven buffaloes in which 

uterine dctorsion was not feasible and 

caesarean section was performed to deliver the 
foetus. 

Jugular venous blood samples wne 

collected, before delorsion(Gr.l), before and 

after caesarean section and 24, 48, 72, and 96 
hrs. a ftcr operation. 

The scrum protein kvels did not sbow any 
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significant change befoH' and after dctorsion, 

hut ii declined after caesarean section and 24 

hr post-surgery as compared to pre-operation 

values (Table 1). These values further got 
eleva ted at 48, 72 and 96 hr post-surgery hut 

were siguificanlJy lower (p<0.01) than the 

values rcC'orded earlier (Singla, 19~X) in 

normally calving animals around parturi tion. 

Similar resul ts . have also been n·porll'd hy 

Khatri ct al.(1986) in cast's of utrri1ll' torsion. 

Tbe decline in scrum protein concentration 

found in these studies ,may he allrihutcd to tltt' 

stress of uterine torsion. Marginal dl'l'rt'asc in 

plasma cholesterol com·entration wa~ noticed 

after dctorsion. Th est' va lm· s fu r ther decreased 

upto 96 hr post-surgery. Similar obscrvation:.­
have been ret·orded by Phogat (19X7). There 

was no significant diffrrenrc in snum GOT 
and GPT activities bl'fnrc and artcr dctorsion. 

Howcvn, these values wen· signifkautly 

higbt·r as rompared to normally calving 

hutTalocs. Lower levels of ~erum GOT aud 

GPT alkr 72 and 96 hr post-s urgery indicate 

n·l·ovt:ry of the animal rrom strc:,s. 



Tahlc I Serum hiochemical con:,.tituenl\ (Mean :t SE) of uterine torsion cases in huffaloei. 
(n = 13) 

Sr. lime Period 
l'ro1ein (i;m ~) Cholc<lcrol (mg 'Ii) GOT (llJ/L1) C'iP'I (Ill/La) 

No. (iroup I ( rroup II (,n,up I C"rroup II Ciroup I Ciroup II Group I Group II 

I Before dcror,i,ln 6.38 165.(JO 95.58 44.38 
: 0 .08 "'1.84 "'2.33 "'0.7 1 

2 
Af1cr dc1orsion/ 6.33 6.10 163.00 164.86 97.39 96.56 43.82 43.72 
before delivery : 0.08 :r 0.14 : 2.41 "' 2.42 "'0.90 : 1.70 "'0.80 "'0.85 

3 i\f1er caco;arcan scclion 6. 10 5.93 157.67 160.43 101.26 98.17 46.06 43.78 
: 0.07 : 0.14 : 2. 38 : 2.31 : 2.16 : 2.43 : 0.71 "1.06 

4 24 hr. af1cr CS 6.01 6.01 153.50 156.71 104.79 l05.43 42.99 42.02 
% (),(Jq 2: 0.tR :t: 2.62 :t: 2.22 : 2.37 : 1.44 : 0.35 : 0.87 

5 48 hr. af1cr ('S 6.37 6.31 150.83 153.29 104.16 103.83 42.'~Q 42.11 
: 0.07 "'0.17 "'2.40 : 1.79 "'2.84 "'2 91! : 0.35 "'0.85 

6 72 hr. 11f1cr CS 
6.51 6.73 1511.67 158.71 97.94 100.64 41.31 42. 11 

% (1.115 :!: ().15 :i: 2 .85 "' 1.67 "'3.91 "'3.53 "'0.56 "'0.68 

7 96 hr. aflcr ( 'S 6.83 6.9(1 149.67 1'50.43 94.41 98.69 J 15') 41.~9 
% (1.(16 x 0.16 "' 3.30 % 1.9(1 "'.:;.88 "'3./4 :r 0.!ICI "' O.QO -
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Biometrics Of Fetal Membranes In Buffaloes 
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ABSTRACT 

Bimm·lrics of fetal IIH' lllhra 111•~ 111 36 
grav id buffaloc~ wrrc rcrnnkd. Th,· 

platTnlomc~ were in four row~ with nrnximum 
102 in grnvid and 96 in non-gravid u1cr inc 
cornua. Placcntomr:. in ho1b thc u1crin1· cornua 
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wcrc found sign tlkanl (P<0.05) al various 

stages. Maximum s ize or placc11tcun1· in g rav id 
ulcrinc nirnua upto 210 days of prcgna lll"Y wa:,. 
I 0.0x4.6 l'm and lhal in non-gravid ull'rinc 
comua 6.6x3.5 cm. 

• * • 



,; 

Fetal mcmhrant'S play an important role in 
the· rt'gulatiou of tbr l·omposition and volume 
of feta l nuids. Pl•rmcability of tbt' mcmhranes 
to various solutes and honnoncs such as 
progestcrom', t'Slrogens and prola<'lin l'an 

affect the compo:,ition and/or volume of frtal 
llu1d. The knowkdgr regarding chaugei. in 

feta l nH·mbranl'S is important for diagnosis, 
l·ontrol and treatment of pregnant hulfaloes. 
The prn,ent study was therefore undertaken. 

Material and Methods 

The pn·scnt :-tudy wai. l·amcd out on 36 

gravid utl·ri of huffaloes slaughten·d at D,·onar 
Abattoir, Bombay at variou:, stage:, of 

pregna nl'Y. 
• 

Tlw hiomrlry on dil>M'l'll'd gravid genitalia 
was fl'l'orded lollowing the tt'chniqul of 

Dl·-Lang,· (1950).Uterus was opened with a 
pair of :,l'issor:, along the dorsal rnrva tun·. 

Maternal rnruuck:- were separated genii) lro111 
ll-tal cotykdons. The intact amnion, d1orion 
and allantois alongwith tbc cmhryo/ fetus were 
~rparated from lhl' uterus. Stage of pregnancy 
was d,·tl' rmined an:ording to Soliman(1975) 

formula . The data was analysed by c·omplctcly 
randomiSl'd design ai. pl' r Snedccor and 
Cochran (1967). 

Result~ and Di,cui.~ion 

1. Shape and paac,r11 of distribution of 
cnruncles Plal'cntmne:, in gravid and 
nongravid utcri1H' rnrnua appca red spherkal 
and oval during l'arly pregnancy. During mid 
and late prcgnanl'Y their appcaran,·e l·hanged 
to globular, elliptical or hc·aded. Placentomrs 
were arranged in more or kss prominent rows 
ranging 4 ou an average. 

2. Number of Placentomes : Thl· average 
number of placl'ntomes in g ravid utcrinc 
comua upto 60 da ys of pregnanc·y was 43.83 

:t4.96 (27 to 62). Out of these, the awrage 
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number of caruncles attached and not attached 

wilh the· cotyledons wen· 18.5 :t K 15 (0 to 43) 
and 25.33 :t 10.44 (2 to 60), re:,pectively. At 

mid gc:,tat ion (136 -150 day:,) the avrrage 
number of pla,·rntonws was 87.67 ± 4.41 (81 
to 96) which was maximun with all the 

rnrunclcs attad1ed to the rntylcdons. The 
average number of plan•ntoml'S frtllll 166 to 
210 day-;. of prrgnanc·y was 66± 13.58 ( 63to90). 
The maximum number of placentomci. in the 
gravid utcriuc rnrnua wm, I 02 from 30 to 2 10 
days of prcgnanl·y. 

Th,· aver.tgl' number of plal·entom,·s in 
nongravid utcri1w rnrnua uptu 60days of 

prcgnanry was 33.5±3.35 (24 to 43). Out of 
these, lhe avcrag,· numlwr or carunl'lcs 

attached and not attad1cd with the cotykdons 
were 9.5±6.40 (0 to 37) and 24:t7.l6 (2 to 43). 
n·spectivcly. At mid gestat ion (136 - 150 da ys) 
the avl·ragc number of plal·cntomes was 
84:12.0 (72to96) which was maximum w ilh 
all th t' carunclcs found attachrd with n1tyk­
dons. The avl'fage number of plal·entoml·:­
from 166 to 2 10 days of prcgna rH:y was 19.:n 

± 7.80 (6 to 33). Tbc· maximum numlw r nl 

plal'Cl\(Olltes in 11011 gravid Ull' rilll' l'0rnua wa:, 
96 front 30 to 2 10 day:, of prcg1rn11cy. 

Thl' avaage total of plan·ntmnes in both 
g ravid and non gravid Utl·rine l't1rn ua up1<1 60 
days of prcgnanc·y was 77.8.3:t 7.80 (52 to 
102). At mid g,·stalion the sanH' total wai. 

143.67± 30.95 (86 to 192) and from I 66 ltl 210 
days of prcg11a1tl'Y it wa:- HS.33± 11.68 (62 to 
98). Total numhl·r uf plan·nttltne:, in both the 
uterine rnrnua was lm111d lo be varying 

significantly (P<Cl.05) at various stagl'S of 
pregnancy. The number of plan·ntomr:, in the 
grav id l'0ntua was in CXl'l'!>:s of that in tlll' 11 011 
gravid. 

Thl' total numba of pl:H·entomes im·n•ascd 

from ea rly 1~n·gnancy to mid pregnancy with 



tendency to decrease towards the end of 

gestalion. These findings a rc in clo!>c 
agrecmenl with lhose of Hafcz ( 1955), 

Rajaram and Chand1a (1984), Kalhiresan et al 
( 1988) and Khan ( 1989) in buffaloes. Roy and 
Luk1uke (1962) and Dcvaraj et al (1979) 
rec·ordcd avcragc number of placenlomcs in the 

felal membrane of gravid and non gravid horns 
after parturition as 117.8:30.30 (67 lo 203) in 
buffal oes and 98.54 (53 10183) in medium size 
buffalocs, respectively. 

The a1tachme111 o f the caruncles to 
cotyledons brgins belwecn 28 10 35 days after 

t'Onccption (King et nl, 1979). In the present 
s tudy the number of caruncles nol allached 
w ith the cntyle~·rns ·Jpto ·JO days of pregnancy 

rang~d from 2 to 60 in the gravid and 2 10 43 
in the non-gravid ulerinc c-ornua. Between 61 

to 90 days of pregnancy, the samr numher 
deneascd from 18 to nil in the g ravid uterine 
t·orn ua. In lhe non-gravid uterine cornua the 
number of t·arundcs free from lhe cotyledons 

from 91 to 105 days of pregnancy decreased 
from 33 lo ni l. II clearly indirates lhat the 
formation of plat·cntomcs in gravid uterine 
cornua is rnmpklcd by 90 days and in 11011 
g ravid ulcrinc t·ornua by I 05 days of 
pregnancy in huffalocs. Simila r observations in 
buffaloes a rc not available in lileralure. 

3. Size of Plncentomes : Maximum s ize of 
plat·r ntomcs in gravid ulrrinr cornua upto 60 
days of pregnancy was 1.35 :t 0.26 rm in 
lcng lh (L) and 0.65 :t 0.10 cm in breadlh (B). 

In non gravid ulerine cornua, the maximum 

s ize was 1.05 :t 0. 10 cm L and 0.6 :t 0.09 cm 
B. There was a g radual increase in their size in 

both lhe comua from 40 to 210 days of 
pregnancy. From 166 to 210 days of 
pregnancy, the maximum s ize· of placenlomes 
in gravid and non-gravid uterine rornua 

measured 8.8 :t 0.92 x 4.83 :t 0.12 rm and 4.07 
:t 0.68 x 2.83 :t 0.73 cm, respectively. The 
dimensions of the placentome va ried with the 
stage of pregnancy as well as their position in 
the uterus. The placentomes of maximum s ize 
in gravid and non-gravid utrrine cornua 

measured I 0.0 x 4.6 and 6.6 x 3.5 cm 
respectively. The large s i1ed placentomcs were 

1notc in gravi:.! ut! r;ne .:ornua than in non 
g ravld cornua. These were encounlered in the 
mid region of gravid cornua in the vicini ty of 
umbilica l cord, gradually be,·oming smaller 

towards the extremit ies. A consistent inc rease 
in the number and s ize of the plac-entomcs 
could be attr ibuted lo the requirement of more 
surface area needed for lransplacental 

exchange during pregnancy (Rajaram and 
Chandra, 1984). T here was no cvmdcnce of 
accessory cotyledons in either cornua as 
reported by Sharma et al (1982). Similar 
observations were made hy Hafcz (1955), Roy 
and Luktukc (1962), Rajaram and Chandra 
( 1984). Kath iresan et al (1988) and Hradecky 
et al ( 1988) in bu ffa loes. Rajaram and Cha ndra 
( 1979) recorded lower dimensions of 
plarentomes than those reported in the present 
s tudy. 
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ABSTRACT 

!05 pa irs o r S urti huffa lo ovaril'S wen· 
studied for b iometry and dcvclop111c 111 or 
ova ria n foll id l'S d uring Winta, S u111111cr & 
Monsoon. 

O w ra ll nwan wl'igbt, leng th, bright ;111d 

w idth of rig h1 ova ry was 2.72 ± O.IO g. , 20.92 
± 0.82 mm , 14.7<-, ± ll.75 111111 a nd 11.76 ± 0.13 
mm n'spcct ivl'l y. T lll'se rig un·s for ll'ft ovary 
Wl' r(· 2.54 ± O.OlJ g , I lJ.63 ± 0.46 llllll , LUO 
± 0 .47 111111 and 10.74 ± 0.5/{ nun n·spl'Clivdy. 

Hl· ig ht o f ova rks w as significa nt ly diffnrnl 

du ring Sl':tsons and r ight ov;iry was 

s ig ni fican tl y wid l·r than lhl' kl't. 

T ill' fo ll icks Wl' re grnupl·d accord ing 10 

tb l'i r di aml'tl'r v iz . I to 4 , 5 lo 8, 9 lo 12 and 

above 12 111111. Dur ing all 3 Sl'asons, the rig ht 

ovary was having more numhl·r of developing 

fo llklcs tha n lbe kfl ovary. Season ha d n<i 

s ig nificant e ffect o n lhl' numlw r or <kvdoping 
foll ir k s. 

* * * 
Many attempts baH' hel' ll mad l' o n !', tudic·s 

o f hionH·try o f g l'llila lia in di ffrr,· 111 hn-ed!> of 
hul'falo hy va rio us worJ..ns ( Po ld ing a nd Lall , 

1945; Danwdaran , 195/{; Luktukl' a nd Rao; 

1962; Bha lla et al, 1%-t Sa nl' et nl, 1964; 
1965; Kodagali ,·1 al, 
Pa rkak a nd H 11kn1, 

seasona l varia tion i11 

I lJ7 I ; Ka ikini , 1974; 

l 9X9). HOWl'VC r the 

hilllll l' lry nr buffalo 

nva ril'S haVl' 11 01 0Cl'll rq wrtl'd evl·ntlwug h 
they l'Xpress Sl'a~o 11al v,1ria tion in n·prod uc-tivc 

l'flkil'nl·y. It i~ gl' lll' rall y al'n •plcd that the 

hovi ll l' antral fo llk k s grow and regress 

c-ont inuo us ly th roug ho u1 th<· oestrous cyde 

(Do na ldson and Hansrl, 1965). In th is 

Presen t Addrcs,, : I. Senior Rcseard, As.~is1an1. l. Il cad and Research Scicn ti~t 
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comparison, the buffalo docs not exhibit 
uniform reproductive behaviour throughout lht' 
year. Pandt·y and Raizada (1978) reported 

11ractical absence of oestrus in buffalo during 
1he hot months of year. Jankiraman and Mehta 
11988) found difference in oestrous cycle and 
11estrus behaviour throughout the year. The 

present study was designed to provide further 
111formation about the follicular developmeni 

and biometry of ovaries during all seasons in 
Surti buffaloes. 

Materials and Methods 

105 pairs of clean, healthy and normal 
ovaries of adult Surti buffalo were collected 
from local ~laughter house during winter 
{November-Ft'bruary), summer (March-June) 

and monsoon (July-October) seasons. 

Biometrical observations of ovaries were 
recorded as per Sane et al, (1964). All the 

measuremcnLs were taken with Vemier 
Callipers and weight on Monopan balance. The 
follicles present in right and left ovaries were 
counted and divided according to thei r 
dia mett•r: I- 4, 5- 8, 9- 12 and > 12 mm 

diamt' ter. The data were s tatistically analysed 
as per Sncdecor and Cochran (1980). 

Results and Discussions 

I. Ovarian biometry : The overall mean 

weight of right and left ovorics was 2.72 :i: 0.10 
g. and 2.54 : 0.09 g. rcsµcrtivcly (Tablc-1 ). 

These findings arc in agreement with Kodagali 
et al, (1971). However the mean wt'ighl of 
ovary reported for Murrah buffaloes (Sane er 

al, 1964) and Jaffri buffalot•s (Sane et al, 
1965) is 3.8 I ± 0.06 and 4.0 I ± 1.52 g. 
res peel iv cl y, which is greater Iha n Surti 
buffaloes. In present study no significant 
d iffe rence was found in ovar ian weights. 

The mean leng th of right and left ovcries 
was 20.92 ± 0.82 mm and 19.63 ± 0.46 mm 
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respectively (Table 1 ). No s ignificant diffe­
rence was observed in length between right 
and left ovaries or between seasons. This is in 
agreement with that reported by Kodaga lm et al 
(1971). However, in bravy breeds like Murrah 

and Jaffri buffaloes the length of ovam'S is 
grealer (Sane et al, I 964, 1965). 

The mean height of the right and left 
ovaries was 14.76 :t: 0.75 mm and 13 83::t 0.47 
mm respectively. Significant diffrrrncC' in 
the height of ovary was observed during 
monsoon, followed hy wintt· r and summer 
seasons. with that or Kodagali et al (1971). 

The average width of right and left ovaries 

was 11.76 :t 0. 13 111111 and I 0. 74 :t: 0.85 111111 

respectivt>ly (Table I) wbkb b i11 dm,c 
agreement with carlil-r reports on Surti 
buffaloes (Bucb et al, 1970; Kodagali et al, 
1971 ). Howt'Vt'r, llw ht•avicr hret'ds of 
buffaloes such as Murrah and Jaffri cxhihited 
greater width of ovaries (Sane et al, I 964, I 9-

65). No significant diffrrcncc was found in 
width of ovaries due lo seasons. Width of right 
ovary was found to differ significantly from 
left ovary (Buch et al, 1970; Jankiraman and 
Mehta, J 988), this significant diffcrcnt·c in 
width is l'Vidcnt. 

It is condudec.l that seasons do not arfrct 
tbc biometry of Surti buffalo ovaries t·xcc-pt its 

ht"ight. The right ovary was found to be more 
wider than the left in Surti buffalcws. 

2. Development of Marian fol/ides : Tbt• 
distribution of i·o11 ides or different c.l iamctcrs 

was 1101 significantly related to lhl' ~casons. 
Howcvrr, stagrwisc distribution of developing 
follicles cxhihitrd significant difference bet­
ween right aud left ovaries, especially in t·asc 
of follicles above 12 111111 diameter (Table 2). 

The occurrann· of large number of 
foll icles (I to 4 mm) seems lo be due to their 
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faster turnover between development and 
atresia. Earlier studies in nosshred Herfo rd x 
Holsle m heifers (Mallon et al, 1981) and 
cows (Mc-Natty et al, 1984) have exhihikd 
similar distribution of ovarian follicles. Manon 
et al, (1981) have sbowu that most of lht· 
follicles with diameter between 2 to 5 mm 
undergo fas ter atrctic changes as compared to 
larger follicles. The mean unmber of I to 4 , 5 
to 8, 9 to 12 and > 12mm diameter follicles in 
buffaloe ovaries were 1.34, 0.25, 0.18 and 0_05 
per ovary in present study. The lower 
d istribution of ovarian fo ll icles iu Surti b uffalo 
as compared to exotic cattle (7.06 = 1.0) may 
he l.!ue lo lower turnover rate of follicles in 
Surti buffalo. Since season did not exhibit a11y 
significant e ffect on the d istribution of 
folPcles , the low<~ lrunc-.ver of lolhclcs in 

buffalo seems lo be inherent, which may be tbl· 
rrason for lower superovulatory response in 
buffaloes thau cows. 

In the present studies, the right ovary had 
significantly higher number of follicks abovl' 
12 mm diameter as compared to left ovary. 

The earlier studies (Buch et al, 1970) made on 
430 ovaries of Surti buffalo indicated greater 
(58.4%) follicu lar al'tivity in dghl ovary than 
the left ovary (41. 6%). Similar fiud iugs have 
been reported by Jaokiramao and Mehta 
( 1988). 

The present studies ind icatc that the 
mechanism leading to ovulation in Surti 
buffaloes is innucnccd by seasons, which is in 
agreement wi!b ea-lier reports (Jankiraman and 
Mehta, 1988). 

Table I : Biometry or right and left ovaries or Surti buffaloes in relation to different 
seasons (Mean :t S.E.) 

Season N Wci~ht Length lleight Width 
(g) (mm) (mm) (mm) 

Riiht Ovary 

Winier 3S 2.56% 0.07 I 9.69"' 0.73 13.74:t; 0.60 11.49% 0.48 

Summer 35 2 .67.:0.18 20.60: 1.00 14.31"' 0.65 11.sfu: 0.4 l 

Monsoon 35 2.93:t. 0.14 22.49% 0 .74 16.23:o: 0.60 11 .94:t: 0.47 

Overall 
2.7h 0.JO 20.92:r 0.75 14.76: 0.82 1 l.7fn 0.13 

Menn: SE 

Len Ovary 

Winier 35 2.37.: 0.08 18.71: 0.64 12.89: 0.5S I 0.()(),: 0.27 

Summer 35 l.69: 0.21 20.23: 0.78 14.43: 0.70 11.89:t. 0.49 

Mon..oon 35 2.57: 0.10 19.96% 0 .68 14. 17:t. 0.45 10.34% 0.33 

Over.ill 2.54: 0.09 19.63:t. 0.46 13.83"' 0 .47 J0.74: 0.58 
Menn :1: SE 

N= No.or obscrvn1ions 
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Table 2 Number and p er cent dis trihution of' ov.arian follicles accordin~ to their diameter 
(mm) on right a nd left ovaries of Surti buffalo in relation to different seaso11s. 

Season N 
Righi ovary 

1-4 mm 5-8 mm 9-ll mm 

Winier 70 
56 4 II 

(76.71) (5 .47) (15.06) 

Summer 70 
6() 8 6 

(75.94) (10.12) (7.59) 

Monsoon 70 
44 15 8 

(61.97) (21.12) ( 11.26) 

To1al 210 
160 27 25 

(71.74) (12.10) ( 11.21) 

Figures shown in p,ircnthcsis arc in percent. 

... N=No.of ohserva1ions. 

>ll mm To1al 

.2 ·73 
(2.73) 

5 79 
(6.32) 

4 71 
(5.63) 

11 
223 (4.93) 
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AHSTRACT 

Total 36 nonnally parturatl·d Md1sani 

huffal<H'S were included in the pCl~sent s tudy. 

The first post-partum (PP) est•us was c-,hserved 

a; an dVcrage of 56. 72±3.58 days (26 to 107 

days) with 9 1.67% s ilent and 19.44'¼, 

anovulatory heals. The season, sex of calf, sidl' 

of pregnancy, parity , gl:Stat ional k ng lh, birth 
weight of (·alf, weight of dam al 10th day 

post-partum, milk yidd for 90 days of lactation 
and the rate of utnine involution did not 

s igni fir a ntl y a ffrl·t the m-currcncc or first 

post-par tum estrus. 

* * * 
Prolong<·d post-partum s~· rvin· pniod is 

onl' of till' most important rq>roductiv<~ 

limitation in hufraloes. Prolong<·d inhibition or 
pituitary by progcsll·rone from corpus lut<·um 

(CL) or plal·enta kading to re fral'lorin<'SS from 
GnRH is presutm·d lo eaus<' ddayed 

pos t-partum ova rian adivily. This may als<• b<' 
due to lhl' unc1bs t· rvl·d/s iknl heats during 

post-partum pniod. Rao et al.( 1973) n·ported 

tlH' first post-pa rtum estrus interval in 

huffa lol'S to he 125.73 days, whc·n·as Dcvraj 

( l 9fQ) round it only 28.30 days in S urli 

hufralocs. Mchsani huffaln is nnl' o f the major 
lm·l·d in Gujara1.Pral"lin1l1y , 1111 information is 

availahlr regarding the orcurrl·ncc and nature 
of first post-pa rtum l'Strus in this hn:ed. 
• Assisrnnt Prorc.ssor. 
•• Professor. 
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Materials and Methods 

Total 36 adult, healthy, 1w rmally l·alvcd 

huffalocs hc tween Isl lo IOU1 lactation wac 

used for the study. They Wl're mainta in<·d at 

an o ptimal leve l or frl'ding and management at 

the Univ<• rs ity Lives toek Rese11rd1 S tation. _ 

Buffaloes w •: rc hand milkecl twice daily in 

milking byre and calves were allowed to 
SUl'kk the dam for 5 to 7 minull's prior to 

milking. Gynaero-dinical <'Xaminalion was 

C'ilrried out at two days interval bl"ginning from 

5 th day post-partum , till compk lt· involution 

o f uterus and the reafte r at rq!ular intervals till 

the rirsl pos t-partum c·strus was not iced. T hese 

buffaloes were obsnvcd daily for exte rnal 

symptoms or estrus and ronsidnl'd 10 ht• in 

l'Slrus from these rri taia : 

( 1) Presence or hcbavioural ~igns <if estrus 

like bellowing, mounting,(2) Pn·!it'nc·t· of 

muc us discharge ,(3) H ypernem ia of vagina I 
mucus membrane, (4) Good ulerilH· tone and 

(5) Presence of graalian follide 0 11 lh t' ova ry. 

The huH"alo<'S which did 1101 show any 

hebavioural signs nf c·s trus W<'r..: dassilil'd 

under ' sikn t IH·at ' . Tho:-.c d<' ll' l"l<·d in first 

post-partum estrus wen· also <' Xam int·d I 0th 

day post t'Slrus, for th<· prcS<' nec or absence of 
CL lo confirm ovulation. 



The interval from parlurilion to fi rst heat 
was analysed for lbe effects or srason, sex of 

calf, side o f pregnancy, parity, gestational 
length, birth weight of calf, weight o f buffalo 
at 10th da y pos t-partum and milk yield for 90 
days, post-partum. 

Results and Discussion 

Appearance of firsl post-partum estrus 
varied fro m 26 to 107 days, with overall mean 
o f 56.72 ± 3.58 days. Maximum buffaloes 
(55.56%) exhibited signs of posl-partum eslrus 
between 3 1 to 60 days, followed by 25 % dur­

ing 6 1 to 90 days and 11. I l % after 91 days , 
post-partum. Out of the 36 buffaloes examined 

for occurrence of firsl posl-parturn estrus, 3 
(8.33%) 1r.anife~ted normal detectable behavi­
oural symptoms of estrus, whi le the remaining 
33 (91.67%) had s il enl beats (Table 1 ). 

Tal,k I : Numher of Animals showing 
different nature of tirst post-partum estrus 
in mehsani hutfaloes. (n=36) 

NATURE Nurn her of 
Perccn1agc Animals 

(a) SILENT 111:AT 33 91.67 

i) Ovulatory 16 78.79 

ii) Nonovulatory 7 21.11 

(b) ESTRUS Willi 
3 8.33 BEi IA VIO!JRAL SIGNS 

i) Ovu la 1ory 3 100.00 

ii) Nonovulalory - -.. 
These hndmgs are very clOSl' 10 the 

inte rval of 56 days, obrained by Usmani et al, 
( 1985) in Nill-Ravi huffaloes, hut do not agree 
with S ingh ct al, ( 1979) w ho reported an 

average of 37.78 ± 2.0 1 days, from parturition 
to fi rs t s ucceeding heat, with 27.55 % s ilent 

hea l in Murrah buffaloes. But<:baiah et al, 
( 1975), Ahmad et al, ( I 983) and Obireddy et 
al, ( 1986) found lo nger firs t post-partum 
cslrus interval lhan recorded in tbe present 

s tudy. McDonald (1 980) opined that firs t 
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post-partum ovulation occurred 25 10 30 days 

post-partum without any apparent s igns of 
estrus. Luktuke and Roy ( I 964) observed the 
first post-partum estrus at 116 days, with only 
14.6% s ilent beats in buffaloes. 

The increased incidence of silent rstrus 
may be due to overlooking of short es trus or 
weak estrual behaviour. This may a lso be due 

to paucity of sufficient sec-rction of estradiol 
by fo ll icle or due to lack of prime 
concentra tion of progesterone to pote ntiate the 
action of estrogen in exhibiting the signs of 
estrus. Hereditary predisposition of this breed 
to silent heat ca nnot be ruled out. Estimation 

of gonadal hormones (progesterone a•1d 
cstradiol) and gonadortopbin bonnones during 
post-partum period may also throw more l ight 
in this respect. 

29(80.5u%) cases bad ovu la tory firs t 
post-partum estrus with pal pable CL at 10 th 
day post-estrus, while remaining 7(19.44%) 
bad non ovulatory estrus. Further, all animals 
which failed to ovulatl~ bad s ilent beat. 

111· the study of Singh ( 1982), 69.23% 
buffaloes came in hea t within 25 to 30 days 
post-partum, of w hich 55.56% were 

anovulatory and 75 % s ilent heats. Luktuke and 
Roy ( 1964) reported only 6.5 % first 
pos t-partum, anovu latory heats. El. Sheikh and 

Mohmed ( 1976) observed 28.43% first 
post-partum anovulatory estrus in Egyptian 
buffaloes. 

According lo Moller (I 970), insufficiency 

of lutciniz ing honnonrs is mainly responsible 
for post-partum anovulat ion in m ikb cows. 
This may be true for the buffaloes, also. 

Difference in observations rernrded by 
various at.t tbors may be due to mc tbods used 
for detct·tion of post-partum estrus and 
managemt·ntal pra ctices. Further, the 



differences may be due lo gcnetil· fac·tors 
(Ka lle[, 1938). 

Factors Affecting The Occurrence Of First 
Post-partum Estrus : In the present study, 
various factors l ike season, sex of call', side of 
pregnanl·y , parity, gestational length, birth 
weight o! calf, weight ol animal at 10th day 
post-partum and milk yield of 90 days 
post-panum had no sigmficant effect on the 
occurren<.·e of fin,! post-partum estrus (Table 
2). 

However, the period of occurrence of first 
post-partum estrus was shortest (49.52 :t: 3.76 
days) during monsoon and longest (69.4 :t: 7.52 
days) during summer season. Likewise the 
prim1paro11s and buffaloes in thre1• or more 
lact:i tions manifested first post-partum estrus 
around 51.85 ± 4.30 and 5 1.68 ± 5.48 days, 
rcspN·livcly, whereas till' animals in second 
lactation had longer duration (65.53 ± 6.51 
days) without any ~ignilkanl difkrenl'C. 

El. Sheikh and Mohamed ( 1976) observed 
nonsignifica nt effect of season on interval 
from calving to . firs t heat in Egyptian 
buffaloes. However, they noted that 
pluriparous buffaloes exhibit fi rst PP beat 
significantl y earlier than the primipara. Singh 
et lll, _(1979) and Usmani et al, (198$) also 

opined that season of calving did not 
signrficantly affect the occum.-nce ol first PP 
estrus. But Capitan and Takkar (I 988) 
observed significant effect or season on the 
firs t PP estrus. Dcvraj (1982) observed the 
nonsignifkanl relationship between parity and 
appearance of first PP estrus. Obircddy ( 1986) 
observed significant effect of parity order on 
the onset of PP heat in Murrah buffaloes. 
Singh (I 982) revealed the nonsignifican l effect 
of body weight after parturition and milk yield 
of first trimester of lactation on OtTurrcnce of 
first PP estrus. However, Quayam et al, 
(1987) found that body wl'igbt during 

Tahk 2 : J .ea!>l square analy,i!. of variance for occurrence of lint po!>t-parturu e!>lrus in 
Mehsani buffaloes. (n:36) 

Sourl·Cl- of Variance d.f. s.~ m.s.s. ·r· 

Sea'IOn 2 2814.38 1407.19 3.18 

Sex of Calf I 62 72 62.72 < I 

Side of prcgn:tnc:y I 266.78 266.78 < I 

l'arny .! 1581.69 790.85 1.79 

CTc,;t:11ional I cng1h I 255.99 255.99 < I 

Birth Weight ol Calf I 146.74 146.74 < I 

Weight of /\111mal 
I 3.87 3.87 < I (Al IClth Day Post-Parlum) 

Milk yrc'rded for 90 d:tys 
po<1-par1um I 0.58 0.58 < I 

Error 25 11048.47 441.94 
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post-partulll pl\riod was significantly rcl11 led 

with the 011s,•1 of rirsl PP l'Slrus in Murrah 

huffalnes. 

Avcragt· invnlutio11 period or utt•rus in 

Mchsani huffalm·s in the presrnt study was 

26.44:!: 0.70 days, post-partum. The correlation 

a11d rt'gress ion of involution period of ulerus 

and first post-partum estrus was 0.30 :!: 0.18 

and 1.55 :!: 0.93 days, which wen· statislic-ally 

nonsignilkant. It shows that tht· post-partum 

estrus in Mchsani buffaloes is indq,endrnt of 
till' invtlluti11g uterine stall'. Similar findings 

wt·n· also nhscrvcd hy Bhalla l' t al, (1966), 

Butdta iah ct a l, ( 1975) 11 nd Si 11g b ( 1982) in 

Murrah huffalnes and Dhanani l'I al, (1988) i11 

Kuncli buffaloes of Pakistan. How,·vn, Peter 

ct al, ( 1987) revealed the positiw correlation 

(r=0.502, p < 0.01) hctwt'en days requin·d for 

occurrance of firs t PP ,·slrus in Murrah 

huffaloes. Mchsa11i buffaloes t·xhibi ting 

ovulatory estrus took signifa:a11tly less time for 
organs to return i11 pdvic t·avi ty (p < 0.05), 

i11volu1io11 of 110 11gravid horn (p < <l.01) and 
fo r colllplelt' involution of uterus an d cervix 

(p<0.01) as nimpa rcd to till' 11onovulato ry 

estrus a nimals. 
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Studies On Fetal Fluids Of Buffaloes 
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ABSTRACT 

Volume, color, consistency and pH of 
allantoic and amniotic fluids of buffaloes were 
recorded during different stages of pregnancy. 
Up to 105 days of pregnancy, the quantity of 
allantoic flu id was more than amniotic fluid. 
Between 121 to 165 days of pregnancy 
amniotic flu id was more than allantoic and 
beyond 166 days the allantoic fluid exceeded 
the amniotic fluid . Both flu ids were clear and 
colorless during early pregnancy. Thereafter 
allantoic fluid became mucoid and straw 
colored whereas amniotic fluid became amber 
yellow, mucoid and syrupy at later stages. pH 
remained alkaline in both the fluids between 
30 and 150 days of pregnancy. Average 
weights of empty uterus and placenta were also 
recorded and found to be highly significant 
(P<0.01) at various stages of pregnancy. 

• • • 
Fetal fluids are important in the efficient 

handling of fetal waste products and in 
preventing mechanical shock to the developing 
fetus during entire gestation. The knowledge 
regard ing changes in fetal fluids is important 
for diagnosis and treatment of hydrallantois 
and hydramnios which are common in 
buffaloes. This study w1s therefore under­
taken. 

Material and Methods 

The present study was done on 36 gravid 
uteri of buffaloes slaughtered at Deonar 
Abattoir, Bombay at various stages of 
pregnancy. 
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Uterus w1s opened with a pair of scissors 
along the dorsal curva!ure. Maternal caruncles 
were separated gently from fetal cotyledons. 
The intact amnion, chorion and allantois 
alongwith the embryo or fetus were separated. 
Fetal sacs were punctured and observations o n 
the allantoic and amniotic fluids were 
recorded. Stage of pregnancy was determined 
as per Soliman (1975). The data was analysed 
as per Snedecor and Cochran (1967). 

Results and Discussion. 

l ) Volume : The volume of allantoic and 
amniotic fluids was recorded separately at 
various stages of pregnancy. To compare 
volumes of allantoic and amniotic fluids at 
various stages, the Student's ' t ' test was 
applied. 

The average volume of all antoic and 
amniotic fluids upto 60 days of pregnancy was 
72.25 : 27.58 and 28.7 : 6.41 ml, respectively 
(Table 1) with non significant di fference. The 
fetal fluids increased in the ea rly stages of 
pregnancy at a faster ra te. Upto I 05 days o f 
pregnancy, the allantoic fluid was clea rly in 
excess·or the amniotic fl uid. From 106 to 120 
da~s of pregnancy the d ifference was non 
significant but from 12 1 to 165 days of 
pregnancy the amniotic fluid increased more 
rapidly than the allantoic with a highly 
significant difference (P<0.01) in volume. 
From 166 days onward again the allantoic fluid 
had taken ride over the amniotic fluid with 
significant difference (P<0.05) in volume. 
From 166 to 210 days of pregnancy the 



average volume of allantoic and amnotic tluids 
recorded was 2253.5 : 129.96 and 983.5 : 
361.08 ml , respectively. There was significant 
differ~nce (P<0.01) in the volume of both 
allantoic and amn iotic flu ids at various s tages 
of pregnancy. There was also highl y 
significant difference (P<0.01) in total volume 
of both the fe tal fluids al various stages. 
Similar trend was recorded by Wright ( 1950), 
Ha fez and Kamal (1955), Arther ( 1957), 
Ka ikin i (1974) in Beran buffaloes, Solima n 
(1975) and Luktuke (1983). 

The variation in the volume of alla ntoic 
and amniotic flu ids may be as a result of 
osmosis of the 0uid from one sac to the other. 
During late pregnancy the ingestion and 

Table I : Biometrics of fetal nuids (N=36) 

Sr. S1agc of S1a1is1ics Allan1oic nuid 
No. gc~lalion (days) vol. (ml) 

30 - 60 Range 15.0 - 165.0 
I 

(n=6) 
Mean 72.25 
S.E 27.58 

61 - 75 
Range 41.0 - 310.0 

2 
(n=IO) 

Mean 166.6 
S.E. 21.49 

76 - 90 
Range 320 - 400 

3 (n=3) Mean 361.67 
S.E. 23.15 

91 - 105 Range 470 - 520 
4 

(n=2) Mean 495.0 
S.E. 25.0 

106 - 120 
Range 486 - SIS 

s 
(n=2) 

Mean S00.5 
S.E. 14.5 

121 - 135 Range 427 - 470 
6 (n=4) Mean 446.S 

S.E. 10.65 

136 - ISO Range 750 - 880 
7 

(n=3) 
Mean 800.0 
S.E. 40.41 

ISi - 165 
Range ISlO - 1680 

8 
(n=3) 

Mean 1603.33 
S.E. 49.77 

166-210 Range 2000 - 2430 
9 (n=3) Mean 2253.5 

S.E. 19.96 

absorption of fluids by gastro-intes ti11al tract of 
the fetus may pla y a part in the regulation of 
volume of the fetal 0uids. 

2. Color and consistency of fetal fluids : 
Allantoic and amniotic fluids were clear and 
colorless during early pregnancy. In mid 
pregnancy allantoic fluid became straw colored 
and amniotic fluid amber yellow in color. 
Towards the end of mid pregnancy both the 
fluids were like pale yellow urine. 

Allantoic and amniotic fluids weH: watery 
in consistency during rarly pregnanl'Y· As the 
pregnancy advanced, the amniotic fl uid 
became viscid and glairy because the bladder 
sphincter prevented further release of urine 
into the 11mniotic cav ity. The probable source 

Amntolic Ouid To1al Fc1al Weiah1 of Wciah1 of 
vol. (ml) Ouid vol (ml) ulcrus (g) placcnla (g) 

3.20 - 38.0 18.20 - 198.0 500 - 1000 8.65 - I 00.20 
20.7 92.95 716.67 47.47 
0.41 33.29 79.23 12.39 

36 - 169 121 - 426 300 - 1000 40 - 200 
82.0 248.6 567 97,73 
13.18 28.09 60.33 16.44 

270 -355 590 - 755 600- 91)() 150 - 280 
308.33 670 716.67 193.33 
24.89 47.70 92.80 43.33 

350 - 365 835 - 890 900 - 920 160 - 210 
357.5 852.5 910.0 185.0 

7.5 17.5 10.0 25.0 

400 - 450 886 - 965 890 - 1000 200 - 3:!0 
425.0 925.5 945.0 260.0 

25 .0 39.5 55.0 60.0 

960 - 1200 1390 - 16S9 lOSO - 14SO 240 - 310 
1101.0 1547.5 1256.2S 281.25 

52.34 56.72 85.62 15.59 

2800 -2970 3570 - 3850 1600 - 1990 sso -750 
2881.67 3681.67 1746.67 633.33 

49.19 85.65 122.52 60.09 

3225 - 3870 4845 - 55SO 2350 - 2700 800 - 1230 
3608.33 5211.67 2450.0 943.33 

195.88 204.00 125.83 143.33 

350 - 1600.S 2780 - 3600.5 2500 - 4000 1100 - 1600 
983.5 '3237.0 3466.67 1333.33 
361.08 241.42 484.19 145.30 
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of a viscid or mucoid amniolic fluid was saliva 
and secretions of the nasopharynx of the fetus. 
After 200 days of pregnancy allantoic fluid 
was mucoid acting as a natural lubricant for 
easy passage of the fetus through the birth 
canal during parturition. The amniotic fluid 
became slippery mucoid and syrupy in 
consistency al this stage. Similar observations 
were made by Ha fez (1955), Arther (1965), 
Roberts (1971), Kaikini (1974) in Berari 
buffaloes and Soliman ( I 975). 

3. pH of few/ fluids : pH of allantoic 0uidl 
varird between 7.28 and 7.43 and lhal of 
amniotk Ouid between 7.37 and 7.46 from 30 
to 150 days of pregnancy. According lo 
Soliman (1975), the pH of amniolic fluid! 
remained alkaline tbrougboul gestat ion, 
whereas the pH of allantoic fluid changed from 
alkaline lo acid from 240 days to full tenn. He 
attributed Ibis change to increased quanti ty of 
urine metabolk products from fetus in lhe 
lluid. 

4. Weight of empty uterus : The average 
weight o f empty ulerus upto 60 days of 
pregnancy was 716.67 :t 79.23 g which 
increased as the pregnancy advanced. The 
average weight from 166 to 210 days of 
pregnancy was 3466. 67 :t 486. m 9 g . During 
different stages of pregnancy the increase in 
weight was highly significarmt (P<0.01 ). 
Luktuke (1983) reported similar observations 
on weight of empty uterus in buffaloes upto 
100 days of pregnancy. 

5. Weight of placenta : Average weight of 
placenta upto 60 days o f pregnancy was 47.47 
± 12.39 g. From 166 to 210 days ,of pregnancy 
the weight was 1333.33 :t 145.30 g. The 
difference was highly significant (P < 0.01 ). 

Hafez (1954) recorded s imilar observa ­
tions on weight of placenta upto mid 
pregnancy in buffaloes. Luktuke (1983) 
recorded higher values on weight of placenla. 
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ABSTRACT 

The efficacy of Fertivet (non-hormonal) 
treatment and SMB-implant (hormonal) 
treatment in inducing oestrus in buffaloes 
during summer was studied in 19 and 36 
buffaloes respectively. 5 buffaloes were kept 
as control. 

All (100%) buffaloes treated with SMB 
implant came in heat. Of these 41.66% 
conceived to first service, 11 .11 % to second 
and 16.66% to third service with overall 69.4% 
C.R. 

In Fertivet treated group, 68.42% 
buffaloes expressed oestrus, of which 61.53% 
conceived to first service, 15.3% to second 
service with over all 84.10% CR. 

Oestrus was better induced with 
Synchromate-B, whereas the conception rate to 
first service better with Fertivet. 

• • • 
Environmental factors assume prime 

importance in fertility patterns of buffaloes, 
since season shows marked influence on their 
reproductive performance. Maximum calvings 
occur during October to December and they go 
anoestrus during summer. 60 to 65% of rural 
buffaloes are anoestrus affectiug the economy 
of buffalo breeders (Rao and Rao 1981). It 
was, therefore, felt necessary to treat this 

t. Prof. or Animal Reproduction and Head. 
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anomaly with regimens which have proved 
effective for treating buffaloes w ith long 
standing anoestrus in summer season. 

Materials and Methods 

Sixty buffaloes 4 to 10 years of age, with 
history of long standing (4 to 42 mths) 
anoestrus gynaeco-clinicall y examined twice 
at 10 to 12 days interval and confirmed as true 
anoestrus were randomly divided in three 
gr oups. 

Group I comprising of 19 buffaloes were 
treated with Fertivet (FVT 300) one tablet per 
day for five da ys after a drench of 100 mJ of 
1 % Copper sulphate solutio 1. Each tablet of 
Fertivet 300 (Ar-Ex Labs., Bombay) contains 
180 mg. of clomephene citrate and 120 mg. of 
trans-clomephene. Group II consisti ng of 36 
buffaloes were treated with Synchromate-B ear 
implant(Intervet-Boxmeer,Holland) containing 
3 mg. norgestomate and 5 mg. estradiol 
valerate followed by 2 ml. 1/m injection. The 
ear implant remained in situ for 10 days. On 
the 11th day of implant removal the animal 
was given 600 1.U. of PMSG Chronegest 1/m. 
Group llI of 5 buffaloes served as control. T he 
study was carried out · over a four months 
summer _period (February to May 1990), at 
Mola. 

Heat Detection was carried out by 
parading aproned buffalo bull during the 



cooler hours of the day (5 to 6 AM.) and late 
evening (7P.M.) The intensity of oestrus was 
classified according to behavioural symptoms 

• and gynaeco-clinical findings. 

Buffaloes in oestrus were bred by A.I. 
with frozen semen or natural service. 

Results and Discussion 

Out of 19 buffaloes treated with Fertivet, 
13 (68.42 %) exhibited oestrus. Medium, weak 
and intense beat was shown by 7 (53.8%), 5 
(38.4%) and 1 (7.6%) buffaloes respectively. 8 
(61.53%) buffaloes conceived to first service, 
while 3 (15.3%) conceived to second service 
with CR of 84.60%. 

In Synchromate-B treated group, oestrus 
was induced in all (100%) buffaloes. Medium, 
weak and intense beat was observed in 23 
(63.88%), 11 (30.60%) and 2 (6.55%) 
buffaloes respectively. Out of 36 buffaloes, 15 
(41.66%) conceived to first, 4(11.1~ %) to 
second and 6 (16.16%) buffaloes to third 
service with 69.4% C.R. 

Present fincffngs regarding Fertivet therapy 
(68.42%) are comparable with 75% reported 
by Galbotra et at, (1971) <!nd 73.2% by Koda­
gali et al (1981 ). However, lesser response was 
reported by Mobanty (1972) and Deopurkar 
(1974) with Prajana capsules and Ratbore and 
Pattabbiraman (1977) with aloes compound 
treatment in cattle. The CR recorded in the 

present studies is higher than that in cattle 
(42.40%) recorded by Galbotra (1971); 50% by 
Mohanty (1972); 60% by Jadhao and Deshp 
-andc (1975); 40% by Kaikini et al (1980) and 
50.34% by Kodagali et al (1981) but lower 
than (1.00%), Deopurkar (1974) and Kaikini et 
al (1977). 

Induction of oestrus (100%) with SMB 
implant in buffaloes recorded in the present 
study is in full agreement with the findings of 
Joshi et al (1990) in Red Kandhari cows and 
Rao and Rao (1978) in buffaloes using 
chloprostenol. 

Present finding regarding perfect synchr­
onisation (100%) of oestrus in buffaloes is 
higher than that recorded (95%) by Wilt-bank 
and Kasson (1968); 85% by Holtz et al (1979); 
93.8% by Kaneda et al (1978) and 52% by 
Medvedev et al (1981) in cows. 

C.R. of 41.66% in SMB implant synchr­
onised buffaloes in present studies is lower · 
than that reported by Wilt-bank and Kasson 
(1968), and Rao and Rao (1978). 

It is concluded that summer anoestrus in 
buffaloes can be effectively treated with 
Fertivet and SMB implant successfully. The 
induction of oestrus with SMB implant is 
superior, whereas C.R. at first service is higher 

· with Fertivet therapy. 
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ABSTRACT 

A s tudy on 600 wann blooded and cold 
blooded mares was taken up fo r a period of 2 
yrs. They were divided in three g roups: Horse 
breeding, Pony breeding and Mule breeding. 
50% of Horse breeding and mule breeding 
mares were imported from France, while pony 

breeding mares were of Indian on g1n. 
Significant differences were noticed in oestrus 

cycle, signs of oestrus, foll icular activity 
number of follicl es and pattern of ovulat ion 
between the three groups. Heavy draft purpose 
(Cold blooded) mares exhibited s ilent beat 
more frequently and showed more erratic 
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reproductive behaviour. Non-ovulatory beat 
periods were also more pronounced in them . 

• • • 
Equines are polyoestrus but seasonal 

breeders. Breeding season is short near poles 

and in tropic and semitropic a reas ii is 
extended, were both ovulatory and non 
ovulatory oestrus can be observed almost 

throughout the year. They are onl y 
spontaneously ovulating species, in which 
oestrus without ovulation is commo11 . Breed 
wise and individual variations in oestrus cycle 
and ovulatory process of mares ha.ve beeu 
reported (Mckenzie and Andrews, 1939; Day, 



1939; Andrews and Mckenzie, 1941; Cunning, 
1942; Gibhons, 1966). Marked differnces have 

~ been noticed between mares of same groups 
and also between successive (·ydes in 
individual animals (Bown et nf, 1978). Silent 
beat or quiet ovulation has also been reported. 
Cooper and Wart (1975) and Neguin et nl 
(1989) observed that breeding seasons can 
either be extended or altered by extending 
photoperiodicity and mares can be bred at any 
time of the year. 

Materials And Methods 

These observations on 600 mares. (300 
warm blooded and 300 cold blooded) were 
recorded for a period of 2 years ( 1988- 1990). 
Cold blooded mares are draft purpose heavy 
mares while the hot blood· mares are the racing 
type light mares having Arabian blood. They 
were grouped as under. 

Sr. Groups 
Horse Mule Pony To1al 

No. breeding breeding breeding 

I Warm 68 193 39 300 
blooded 

2 Cold 10 276 14 300 
blooded 

The mares belonged to this well 
established institution in Northern India and 
were maintained under standard identical 
managemental conditions under semi-liberty 
system. Breeding season extended from 
February through October. Parameters 
considered were : (i) Oestrous cyde, (ii) Signs 
of oestrus, (iii) Follicular activity, ( iv) Pattern 
of ovulation. and (v) Number of ovulations. 

All the mares were teased daily by show­
ing a teasing/testing pony for 2-3 minutes. 
During this period, the pony would excite the 
mares sexually and make love, catalysing the 
normal phenomenon of reproduction. 
Follicular acitivity was then detected during 
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the oestrus period by gynaec exami11ation. The 
length of oestrous cycle in all the mares ranged 
between 18-23 days. Cold blooded mares had 
sl ightly extended cycle but the differences 
were not significant. 

Resv. lb and Discussions 

(i) Oestrus cycle - There was a clear 
demarcation of all the four stages (Prooestrus, 
oestrus, metestrus, dioestrus) with no differ­
ence between lactating and non-lactating 
mares. 

(a) Proestrus - On an average pro-oestrus 
was noticed for a period or 3 days as described 
by Seaborn, (1925). Lornl histo-morpbologil"al 
examination revea led bypertrophiic vaginal 
mucosa, degeneration of stroma and incrcasr 
in number of lympbol'ytcs. 

(b) Oe:;trus - The period of oestrus varied 
from 4 to 8 days. The mares became excitahle, 
squealed, sought company of other mares or 
ponies · (vasectomised), ra ised the ta il and 
showed winking of vulva. Some warm blooded 
mares became aggressive. All the mares 
showed interest in male but most of the cold 
blooded mares remained averse and didn 't 
even accept the teaser. Vaginal mucosa hccame 
pink in cold blooded mares but colour changes 
were not consistant in warm blooded mares 
which is in agreement with the observations of 
Roberts (1956) and Zemjanis, ( 1962). The 
ovulation was essentially at the end of oestrus 
but 50% cold blooded mares ovulated without 
showing signs of oestrus. Follicles varied from 
very soft 10 tender and 2 to 3 foll ides could he 

palpated. 

(c) Met-oestrus - Mucous senction ceased 
and the vaginal mucosa became reddish in all 
the mares who did not acl'cpt tbe male even 
when kept free in paddocks. Tbc eervix 
remained partially open. 



(d) Di-oestrus - All signs of oestrus 
disappeared. Cervix got constricted. Vaginal 
m.m. turned pale. Ovaries in most mares were 
reduced in size. In majority of mares, spec ially 
in cold blooded , the follicles were still present 
on the ovaries. 

( ii) Ovulation : Both unilateral and 
bilateral ovulations were observed. Follicle 
size at maturity varied from 15 to 50 mm. 
Diameters of single and double preovulatory 
foll icles varied. Follicular activity was faster in 
cold blooded mares with more number of 
follicles developed than in warm blooded 
mares. Majority of ovulations in cold blooded 
mares were on left ovary while these were 
eq ual in both ovaries in warm blooded mares. 
These findings differ with those of Nishikawa 
(1959) but are in partial agreement with those 
of Osborn (1966) who observed 55.6% 
ovulations in left ovary. Mares went off 
oestrus 18 to 30 hrs post ovulation. This 
finding is in agreement with that of Satosh and 
Hoshi (1933). Size of follicle did not indicate 
the degree of maturity. However, ovulation 
was related to the consistancy and shape of 
fo llicle. Before ovulation, the follicle became 
soft and fluctuating as abserved by Ginther and 
Pierson (1989). The d iameter of the follicl e 
was greater during the months of April-Ma y 
than in July-August and rlie conception rate 
was also higher during April-May than in 
July-August. Oestrus during the months of 
April to June and in September was invariably 
ovulatory, while in remaining period ovulation 
was recorded only in 40-50% mares. Incidence 
of multiple ovulations was over 40% in all 
types of mares. Highest conceptions were 
during May/June and September. Majority of 
pregnancies were in opposite horns to the 
ovulations (cross pregnancy). 
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Foal Beat : It was observed in most of 
mares between 7 to 11 days post-partum. 
Follicle was palpable on 10th and 11th days. 
Few cold blooded mares showed mature 
follicle oa 13-14 days. This is in partial 
agreement to that of Day (1939) who observed 
that mares came in foal heat 5- 7 days after 
parturition and remained in heat for 5-6 days. 
Andrews and Mckenz ie (1941 ) observed 
ovulation in 75 % mares by 14th day 
postpartum. Trun( l 950) observed 77% mares 
in oestrus between 7-10 day after foaling. 
Mcdonald (1977) observed foal heat within 
2-13 days after foaling and Hafcz (1974) in 
5-15 days after foaling. 

Salient findings of present studies are : 

(1) Difference in oestrus cycle and 
ovulation pattern existed in foaling mares, 
barren mares and maiden mares but no 
difference was observed between lactating and 
non-lacta ting ma res. Barren, underno urished 
and old mares had long oestrus periods. 

(2) Cold blooded mares exhibited more 
silent beats and very erratic oestrus behaviour. 

(3) Majority of mares bad longer oestrus 
period during spring season. 

( 4) Few foaling mares remained in oestrus 
for 10~20 days and did not ovulate. 

(5) Ovulation was related to the 
consistancy of the fo llicle. 

(6) Foal heat was exhibited in 55 to 60% 
mares, with ovulation 12-13 days post-partum. 

(7) Highest conception rate was during the 
months of May/June and September. 

(8) In majority of cases the pregnancy was 
noticed in opposite (contra-lateral) born from 
where the ovulation occurred. 

---------------- - ~---------------------
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ABSTRACT 

Stud ies on conception rate (CR) in 
Sahiwal and Jersey x Sahiwal cows and bulls 
revealed hig hly significant (P<0.01) effect of 
sex and parity and non-significant (P<0.01) 
effect of season on C.R. 

* * * 
The present investigation was undertaken 

to find out the inlluence of sex of calf, parity 

and season of insemination on conception rate 
(CR) both in Sahiwal and Jersey x Sahiwal 
crossbred cows (Sharma and Bhatnagar, 1975, 
Singh and Singh, 1990 and Sahota et al, 1990). 
SimiJarl y, the C. R. of Sabiwal aud Karan­
Swiss b ulls in terms of feP!ility iudcx was also 
estimated. 

Materials and Methods 

The material for the present work 
comprised 147 (46 purebred Sab iwal and 101 

• Part of M.V.Sc. 'l11csis submincd to Punjabrao Krishi Vidyapccth, Akola 1991 by First author. 
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Jersey x Sahiwal crossbred) cows. The frozen 
semen belonged to 16 Sahiwal and 5 
Karan-Swiss bulls of NORI, Kamal under 
Associated Progeny Testing Programme al 
NVC Nagpur. 

Standard methods were usrd to calculate 

the CR in cows and fertility index of bulls. The 
data was collected to s tudy the variation due to 
sex of calf, parity and season of insrmina tion 
from the breeding records of the college Callie 
Breeding Farm, Tclankhedi. Analysis of 
variance technique was used for statistical 

treatment. 

Results and Discussion 

Sahiwal and crossbred animals required 

2.32:t0.25 and 2.32:t0.26 number of msemina­
tions per conception (Table- I), being similar 
for both the genetic groups. 

Analysis of varia nce indicated highly 
significant (P<0.01) effects due to sex and 
parity in Sahiwal. The number of 
111seminatiom, per male calf born was more 

than the female in both Sahiwal and their 
crossbreds, a1th•ough crossbreds did not show 

s ignificant cfl ecl. Paritywise analysis indicated 
that the average number of inseminations per 
conception was s ignificantly higher in first 

parity both in purebred and crossbred animals. 
The in nuence or seasons on number of 
insemination per conn:plion in both Sahiwal 

and Jersey x Sahiwal crossbred females 
revealed non- significant (P<0.05) effects. 

Singh and Kharchc (1985) reported \ imilar 
conception rate in crossbred fe males wh lie 
Sharma and Bhatnagar (1975) and AICRP 
report on crossbreds at Rabun (Anon, 1986) 
indicated higher conception rates. Singh and 
Singh ( 1990) observed non significant effect or 
season of insemination on conCl·ption rate. 

However, Sharma and Bhatnagar (1975) and 
Sahota et al (1990) reported signjfkanl effccl 

of seal>on on number of inscmina liom, prr 
conception. 

Fertility index was 0.39:t<l.04 and 

0.41 :t0.05 for Sahiwal anc.J Karan-Swiss bulb. 
The h1gbe!>t fe rt ility index was rcl·orc.Jcd hy 
Sah1wal bull Nos 1056 (0.80) and 403 (0.66) 
and lowrn hy Nos. 494 (0.21) and 446 (0.22) 
Similarly, highest fertility ind<:x was rcl·ordec.J 
by Karan-Swiss bull Nos 3489 (0.56) anc.J 3460 
(0.50) and lowest by No. 3566 (0.30). The 
variation in fert ility index amongst bulls of 
these two breeds may be due to the inherent 
differences in quality of frozen semc11 and its 
use on different females. 

Table I : Sex-wise and paritywise mean and standard error of number or inseminatiom. 
(frozen i.emen) per conception in Sabiwal und JxS crossbred cows. 

Generic Groups 
Sex Parity 

Pooled over 
M F I II Ill 

X' 2.9S • 1.77 b 3.66 • 1.18 b 1.14 b 2.32 
Sabiwal cows SE 0.40 0.30 0.34 0.09 0.10 .. 0.2S 

N 47 S4 47 33 21 IOI 

] XS X' 2.72 1.92 3.33 • 1.14 b 1.13 b 2.32 
SE 0.28 0.24 0.23 0.06 0 10 019 

crossbred cow~ N 80 79 86 SI 22 iS9 

. . 
Muns camn1,: same superscnpl do nor differ s 11.:n1f1can tly from one another al P<0.05 . 
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Factors Affecting Number Of Inseminations Per Conception In Gir Cows* 
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Number of inseminations per conception 
(!PC) determines the fert ility status of cow. 
Reduction in their number minimises the cost 
of reari ng and increases the productive life. 
The present investigation was therefore 
undertaken to study the factors affecting IPC 
in Gir t·atlle. 

Material and Methods 

Rel·ords of38 I inseminations of Gir cows 
maintained al Cattle Breeding Farm , Junagadh 
were- used for the present s tudy. Season-Wise 
and parity data of 8 years (1981-88) was 
analysed. The data was fu rther classified 
according to the 12 service sires used and 
analysed by filling constants (Harvey, 1966). 
The linear model was used to find out the 
effect. of period and season of calving, parity 

order and service sire on number of insemina­
tions per conception. The DMR test (Kramer, 
1957) was used lo test the differences among 
the means. 

Results and Discussio■ . 

The overall average number • f insemina­
tions per conception was 1. 96±0.12 in Gir 
cows. These results are in accordance with 
those (2.01) reported by Basu et al, ( 1979) in 
Sabiwal cows. 

Differences in trait due lo period of 
calving were non-significan1, which could be 
attributed to less variation in environmental 
and m~nagemental condtions. Kumar and Bhat 
(1979) reported sim ilar resul ts in Hariana 
cattle. Seasonal differences were also non 
significant. However, the cows that calved 

• Part of Ph.D lhesi~ ~ubmilled by senior author lo Gujarat Agricultural University. 
I. Presenr address: /\ssll.Prof.of Animal Sci. & Dairy Sci .. Agril.College Dairy Fam1, Kirkec. PUNE-41f 003 (M.S.) 
2. Professor and Head. Dept. of Animal Genetics and Breeding. 
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during rainy season required more insemina­
tions (2.03:1:0.18) as compared to summer and 
winter. Similar trend with significant effect of 
season on this trait was reported by Basu et el 
(1979) in Hariana cows. Variations in number 
of IPC due to parity order were found to be 
highly significant {P< 0.01). Perusal of DMR 
test revealed that more number of IPC were 
required in the first than the rest of parities. 
These results are in agreement with those of 
Kumar and Bhat ( 1979). Service s ire variations 
were observed to be non-significant. ll might 

be due to similarity between s ires as most of 
them belonged to the same herd. 

The present findings support thr view that 
heifers· require more number of inseminations 
per conception. 
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Department of Animal Reproduction. Punjabrao Krishi Vidyapeeth, Akola-444 104. 

Cervical mucus plays a vital role in 
fertilit y and breeding efficiency of a cow by 
providing an immediate nourishing protective 
environment to spermatozoa deposited in 
female genilal tract. Important biochemical 
changes o,·cur in cervical secretion during 
estrus in0uencing penetrability of spennatozoa 
through cerv ical mucus (CM). Information on 
biochemical profile of CM in normal and 
synchronised repeat breeders is scarce. 

I . Assistant Professor of Gynaecology, 
2. Professor and Head. 
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Material and Methods 

Experimental groups comprised of nine 
nonnal and repeater cross-bred cows. 
Minimum one estrus of each experimental 
animal was studied for biochemical profile of 
CM, prior to synchronisation wilh single IM 
injec1ion of PGF2 alpha (Dinofcrtin 25 mg.) 
The CM samples were collected at mid-estrus 
aseplically using syringe and pipette as per 
Reddy (1973). These samples we re then 



analysed for Calcium ('rrinders, 
Inorganic Phosphorus (Gomori, 

Cholesterol (Wybenga, 1970) and 

Proteins with modified Biura te method. 

Results and Discussion 

1960), 

1942), 
total 

(a) Calcium (Ca): The mean Ca level 

(mg/I 00 ml) in CM of normal and repeat 
b reeder cows was 7.10±0.612 mg. and 7.22± 
0.921 mg. These levels were lower than that 

reported by Wani et al (1979) and Bora and 

Gupta (1988), which might he due to breed and 

nutrit ional status of animals. There was no 

s ig ni ficant d ifference in Ca levels of CM in 

normal and repeat breeder cows, during regular 

estrus. Similarly, after synchronisation, Ca 

level showed slight non-significant elevation 

(7.22±0.33 I mg.) but reduct ion (6.46 ± 0. 77 
mg.) in repeat breeders. 

(b) Inorganic Phosphorus : (IPmg/ 100ml) 

In CM of normal cows significantly higher 
(P<0.0 I) JP lt'v~I (I.I 82 ± 0.30 mg) was noted, 

as compared to 0.739 ± 0. 104 mg. in repeat 

breede rs. Thesr find ings an: in rnnformily 

with Wani et ((/(1979)but differ from Bora and 

Gupta ( 1988) who reported higher levels in 

repeater cross-bred rnws. 

011 synchronisat ion too, significantly 

(P<0.05) higher IP level-was noted in normal 

( 1.34 ±l.12 mg.) than in repea t b reed er cows 

(0.608 ± 0.035 mg.). However, pooled da ta 
s howed no significnat di fference in IP levels in 

regular and synchronised estrus. 

(c) Cholesterol (per 100 ml.) : Slig htly 

higher but non-significn at CM ch olesterol 

level (1 J.83 ± 1.83 mg.) was noted in normal 

than (10.99±1.63 mg.) in repeat b reeders . This 
is in arcordance with Wani el al (1979) and 

Sharma and Tripath i ( I 985). Ou synchroni­

sation a lso, there was no significan t difference 

in mean CM choleste rol level of norm al cows 

(8.06:1.10 mg.) and repeat b reeders (7.84± 
1.046 mg.) However, significantly h igher 

(P<0.0 I) level was noted in regular estrus 

(11.41±00.23 mg.) than in synchronised estrus 

(7.95:t 0.791 mg.) of both the g roups.. 

(d) Total Proteins (per 100 ml.) : The 

average concentration of total proteins in CM 
or normal cows slightly higher (0.456:t 0.063 

mg) than in repeat breeders (0.408±0.051 mg.), 

but non significant. This is in agreement w ith 

Wani et al (1979) and Umasbanker el al 
( I 984). After synchronisation, total pro tein 

contt·nts in both groups decl ined 11011-signiri­

t·anlly which is in partial aggreement w ith 
Prasad el al ( 1981 ). 
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Mycoplasma Infection In Repeat Breeder Bovines 
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ABSTRACT 

30 Samples of ul t' rinc scrappings and 
mucous of repeat breeder bov i1ll':, were 

processed on mycopla sma broth media using 
l. landard techniques. On the basis of various 

biological , biochemical and serological test!'., 
the isolates were typed as Mycoplasma bovis 
with an incidence of 7. 14% in buffaloes and 
6.25% in c:ows. 

• • • 
Experimental and field s tudies showed that 

a number of mycoplasma species have patho­
gcnk potential and should bl' rnnsidercd in 
any reprodul'tiVl' evaluation involving in fcrti -
1 ity or abortion. Mycoplasma species haw 
been isolated from the bovine genital tract and 

pathogenic l.trains arc c:ons1dcred as predisp­
osing to infertility (Edward el al, 1947; 
Edwa rd 1950). Hirth et al ( 1967) :.bowed that 
M . bovi:, rema111cd viable in frorcn hull semen 
for as long as 18 months w hen added prior 111 

extt'nsion and freez ing in liquid nitrogen . Ten 
of 12 hcikrl> insem inated with contaminated 
frozen M'mcn became repeat breeders, and ;11 

necropsy four ol dghl hall varying dl·g rccs o l 
chronk :.uppurative salpingitis, chronk 
cndomctrit is and ovarian adhe:.iom,. 

Materials and Methods 

A total of 30 samplel. ol uterine biopsy 
and mul·ous were collel·tcd ascptil'ally by 

178 

Nie lsen biopsy instrument fitted with trociir 
and l'a1111uln from 14 n·peat lirCl'dl·r ouffalors 
and 16 cows. These were proccssc-d for lbl' 

il.olation of Myrnplasmalaks. Variom, media 
required for isolation were prepared ai. per the 

method of Erno and Stipkovi~ ( 1973) 
modified by Srivas1ava (1982). 

Tbe uterine mucous and sc:rappings were 
inoculated in 5 ml or liquid llll'dium and 
incubated at 37°C for one hour. 0.5 ml or lbc 

inoculated medium was lhen transferred to 
both liquid aud solid media and incuhah'd at 

37°C for 7-10 days. Thl' sol id agar plall'l- were 
incubated undl·r I 0'½ CO, te11sion. Thl' 
inoculated liquid media wcrl' ob~l·rwd 

Fii; t ( 'haracterhlk fritd "!!Ii! colonirs ur 
Mycopla!>rna hovis 



regularly for chaugc in pH for indicatious (If 

any growth. Similarly, solid agar plates were 

examined for the presence of colonies under 

stereoscopic microscope. The isolates were 

typed as per the recommendations of the 

sub-committee on the Taxonomy of Mycoplas­

matales (1979). The idenlilication of isolates 

wa:; done on the basis of biological and 

biochemical charat·ters. 

R~u lts and Di.,cussion 

Out of 30 samples colkt·ted from the 

.geuital tract of repeal hreeder cows & 

buffalors, one sample each of cow No. 17 

(cerviciti~) and buffalo No.23 (endomelri tis) 

were found po~ilivc for mycoplasmatalcs. Both 

isolates showed typical morphology of the 

organism and produced characteristic fried egg 
colonies {Fig. I) on solid mycoplasma media, 

which failed to revert back to bacterial growth 

in the absence of penicilli11 and thallium 

acetate and were sensitive to dignitonin. In the 

primary isolate there was not much change Ill 

the pH of liquid media , however, charactemtic 
colonies were !>CCII on solid media. Sample 

number 17 of cow showed slower growth than 

the sample number 23 of butfalo. These were 

classilicd under the genus myl'oplasma. These 

strains when suhjcctcd to hiochcmical tests 
were found positive for Film and spot 
formation and phosphatase production. Tbe 

other biochemical te:;ts: Gluco:;e fennentation, 

arginine catabolism, urea hydrolysis and scrum 

d igestion were found negative. In growth 

inhibition test, both the isolates produced 3 to 

5mm growth inhibition zone around the M. 

bovis antisera disc, on the basis of various 

biological, bi9chemical and serological tests 
both the isolates were typed as Mycoplasma 

bovis. 

The results revealed an incidence of7.14% 

mycoplasma infection in buffaloes and 6.25% 

in cows with an overall ul<.'idencc of 6.69% in 

repeat breeder bovines. Similar results were 

reported in infertile cows by Wit\kowski et al 
(1984)_ who found 6% incidence of mycoplas­

ma infection. An incidence of 1.5 to 8.96% 
mycoplasma infection in buffaloes with 

reproductive problems ii. reported from India 

(Pal et al, I 982; Ka loch et al, 1982). 

In the present study the two positive cases 

were having ccrvicitis and endometrilis. These 
observations are comparable witb tbe findings 

of Hartmann et al ( I 964) \\ ho produced 
endometritis, salpingitis and salpmgo-peri­

tonitis in 7 out of 8 virgin heife rs inoculated 

with mycoplasma. Hirth et al (l 967) showed 
that M. bovb remained viable in fro;rcn bull 

semen. By usmg such contatllintcd semen, 10 
out of 12 heiferi. became repeat b reeders and 
on necropsy, varying degrees of chronic 

suppurative salpingitis, chronic endometrit is 

and ovarian adhesions were noticed. These 

studies clearly indicate the virulence aud 

importance of mycoplastlla in repeat hreeding 
condition. 
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Crrvical muc us sampks wen· \'Xamined 
from 35 nonnal lcrtilc and 65 repeat hrerdt· r 
Surti buffaloes. Baclerial load was 1.475 x I 03 

per ml. in normal and 38.05 x 103 pt·r ml. in 
repeat breeder huffaloes. The average hac le rial 
load was about 26 limes highe r in repeat 
brerder than in normal animals. 73 samples 
wen· culturally pos i1ivc ror hat·ler ia, of whid1 
18 Wt'n' from normal and 55 from repeal 
breeders. Of the 97 isolates recovered, g ram 
positiw hach•ria (81.84%) predo111i11atl'tl ova 
gram 11egatiw ( HU6'fi,} ba\'lt·r ia. 31< isolates 
were diptlH·roids (39.18%); 25, g ram pos itiv,• 

cocci (25.77%); 16, g ra111 posit ivt• spore 
fo rming bacilli ( 16.48%) and 18 g ram 11egativc 
hadlli ( 18.56%,). 

• • • 
l11 frt'lious infert ility plays a 111ajur role a11d 

allribuks to more tban om· third uf thl' tulal 
infertility (Kutlagali c:t ul, 1973). It is also 
t·vidcnt from tht• ava ilable likraturc, that then· 
is 1w remarkahk diffrrcnn· in thl' types of 
urganbms a11d freque11cy of Ol'l'Urn·nn· of 
organbms in thl' genital tral·t or Su rti huffahws 
under dirfrn·nt rcprndu\'liw s t,1lu~. It is, 

• l'arl or M. V.Sc. thesis ,uhmi11cd by the rir.1 author. 
l. /\s.stt . l'rnrc~,...., of Gyn.o~cology: 
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thcrefon·, spel·ulated that the re may be 

quantitatiw differc11l·r of o rga nisms in the 
genita l lracl o( a11imals having reproduct ive 
disorders and normal animals. Keeping this in 
v iew, present s tudy was undertaken. 

Muterials and Methods 

Ct·rvical mucus sa mples were l'Ollectcd 
aseptil-ally from 100 (35 normal, 65 repeater) 
buffaloel. by m.:tovagi11al tl'ch11iq ue (Pana ­
ngala el 11/, 1978). 

Q1111ntit11ti11e study : Eq ual quantity o r I % 
amyl aretatc solution was addt·d l<l each 
sam ple and thl'II kept at room temp. h1r 45mts. 
with frl'qu cnt s haki ng lo dissl"llw the mucus. 
The bal'lerial load was estimated by Standard 
Plate Count (SPC) method, w hich was done b y 
mixing SPC agar medium with tenfold dilution 

of mucus fro111 I: IO to I: I 000, depcndi11g upon 

the cxpt'cl\·d bacter ial load . Two SPC plates 
( I OOx 17 111111 w ith 20 ml of SPC agu) ,wre 
prepared. fro111 each dilulio11 and incubated at 
37°C for 48 hrs. TIH· n1lo11ies wen· niu nlcd 
us ing n1lony cou11ter. Total ba\'lcrial load per 
ml or mucus was rnkulatcd frum t·olo11y count 
of thl'M' two SPC plait's. 



,. 

Qunlit"tive st11dy : Isola tio n o f thl' hal' ll' r ia 

was do ne as pe r C ruicks hank "' nl ( 11>75). 
Ead 1 o f lhl' isola ll' was furthe r idl·ntilk d into 

vario us gene ra and s pp. as per Cowan and 

Steel ( 1970). 

Results and Discuss ion 

Qu" ntitative study : Thl' hac ll' ria l count 

ranged fro m O to 10,600 (Av. t.475x103) pe r 

ml o f mul·us in no rma l fertile an imals, 

w he reas, in repl·at h reede rs ii va ried from 290 

to 1,37,000 (Av. 38.05 x 103). The rnunt was 
ahoul 2(l t inh'S hig her in rqiea t hrt•l·dc rs. 

Hig hc· r l'Ount in repea t hfl'l'dl•r l'OWS was 

n ·port<·d hy Panangala et 11/ ( I 97X). Raghavan 

el 11/ (1971) o pinl·d tha t w he n till' ha,·ta ia 

nor111a lly pn·sl·nt in thl' g t·nital lra l· t inncase in 

num hl'r, ii may k ad It) rt'Pl'a l b rct•ding. 

Q1111 /iw1i1•e study : O ut of 35 samples, 17 
(48.38'¼,) in l·ont ro l g ro up and 10 out of 65 
( 15.3X'¼.) sampl1:s in re p1·at b reeding g roup 

were s t1·r ik . G unll' r et nl ( 1955) repor11·d 33% 
s tc rik sampks from l'ontm l a nima ls. Dholakia 

el al ( I 9R7) rcport1•d 32.0WA skrik sampks in 

rq>l' at hn·l·dns. The study l' lca rly ind k ated 

that tlw frc·qu1·n1·y of 01·t·urn·nl'l' of o rganis ma 

was hig her in repc·;i t hrcl·d,· rs than in norma l 

g roup. T hi·. numhn of sampks yil'lding 1,2,3 
and 4 isolat,·s wen· 15,3,0 and 0 for normal 

huff a loes, ;ind 39, I 2, J a nd 1 fo r n·pcat 

b reede rs respl• t·tivd y. Sha h a nd D ho la kia 

( 1983) a lso isolated upto 4 typl'S o f o rganisms 

from hu ffal m•s. T hi• prnp11rtio 11 or st1•ri lc, 

sing k a nd multi pk i:,olates re m a im·d 

signirka ntl y diffrn•n t in both thl' g roups. IX of 

th1• 35 sam pks fro m no rma l a n imals, yidd1•d 

2 1 n 1lturnlly pos it iVl' isola t1·s, Whereas 55 o f 

tht· 65 rc pl·at hrel·de r yid<kd 76 posi tiw 

isolaks. Th,· u rg,111is111s isolall'd from no rmal 

animals wa r 111ustly thos1· w hk h Wl'fl' o f 

nor111a l llo ra (1·om n1<111sa l) o f frnrnk g,·nital 
tral·t. Kr ishnam ur thy et 11/ ( I 1>74 ) o p in1·d tha t 
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Table I : Frc.,uency of occurrence of difl'erenl 

species of bacteria in c:ervic•I n1ucus of n11rm11l t .. r1u .. 
and rl'pH l brttding buft'aloes 

Norm:il 
Rt'p(•al 

Sr.No. Name of isolates hrccdcr i,:roup 
i:roup 

No. 'I N,,. ,, 
I Stapl1y/0<.·oc,·11s a11rc11s I 4.76 7 9.ll 

2 Staph. epiJermidis 3 14 . .?ll 4 5 . .!8 

3 Streplt1Ct1<Xr,s {ae,n/i, I I.JI 

4 Str. bovi.< I 1.31 

5 Micro<·111:,·us 3 14 . .?ll 5 6.58 

6 
c·o,,·11.:ha,terium 

l 9.53 17 .!.!..\II 
f1)"«>t:t:llc.\ 

7 CO')'"• 11/cerfl11s I 4.76 .! 1.63 

ll Co,.,·11. b,,,,is I 4.76 ... S . .!8 

9 "Cory11. m11r i11m I 4.76 3 3.95 

10 Co')'II, Ycrosis - 3 3.95 

II Cory11. cq11i I 1.31 

12 Kurtl,in .vpp. .? .!.63 

IJ listcria mo110<ytogc11~ I 4.76 -

14 ll11.-i//11.v circ-uln11.< - 3 J.95 

15 II. mt1,cr1111.v I 4.76 I I.JI 

16 8 . baJ11« ~ .? .63 

17 JJ. ,·c:rcu.,· - 3 3.'15 

Ill 8 . mc:~u/cri11m I I.J I 

19 8. firm 11s .! 2.63 

10 8 . ,·oog11/a11.< .! .! .63 

21 lJn1ypablc Bac-i//11s ,pp. I I.JI 

.!.! F..vc/11:richin ,·oli 4 19.0b s 6.5X 

B 1-:111crolx1ctcr doom,: I 1.J I 

.!4 1'11,1.:urdla /1n.:mo/y1i<·" I -U6 t 1.31 

25 Al'i11.:tol>11c/cr /wof[,i .! 9.53 

26 Klcbsiclla 11.:ru,:.:11<!.< - I 1.31 

11 l'-l·tt!J,J11mo1111s ncr11,:i,1n.,11 I I.JI 

.!8 llnidcnli licd i:rnm .! .!.63 nei;a1ive hac:illi 



bacteria normally present in the genital tract 
may become pathogenic under 'certain 
conditions resulting in repeat breeding. 
Altogether 27 spp. of bacteria were isolated 
(Tablet). The types of bacteria were mostly 
common iu both the groups. Shah and 
Dholakia (1983) also obtained similar findings. 
The spp. like Staphylococcus aure11s, 
Corynebacterium pyogenus and Pseudomonas 
aeruginosa appeared in higher frequency in 
repeat breeders, which was significant as they 
have been incriminated as potential pathogens 
rendering the female genital tract more 
harmful for sperm viability. 

Out of the total 97 isolates, gram+cocci 
were 25 (25.78%); gram+ nonspore forming 
bacilli 38 (39.18%); gram sport> forming hacilli 
10 (16.48%) and gram negative bacilli 18 
(18.56%) indicating dominance of gram 
positive bacteria. This confirms the findings of 
Dholakia et al (1987). In contrast, }>redomi­
nance of gram negative bacteria was observed 
by Deka et al (1979). Diphtheroids formed 
predominant group (36.08%) of all the isolates, 
which is in accordance with Shah and Dhola­
kia (1983), who reported 31.57% incidence of 
diphtheroids. 
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Progesterone, Oestradiol 17-B, Triidothyronine And Thryoxine Profile In 
Cyclic Berari (Nagpuri) Buffaloes 
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ABSTRACT 

The honnonal profik o f progesterone (P 4) , 

Oestradiol 17-B(f½), Triidothyronine (T3) and 
·Thyroxine (T,i) was assayed by RIA technique 
in va rious phases or oestrus t·ycle in cycl ic 
Bera ri Buffaloes. 

The mean levels of these hormones on day 
or oestrus and at mid luteal pbasc were P 4 
O.15:t 0. I 3 ng/ml. 2.68%0. 75 ng/ml.; E2 41.02 :t 
I I. 11 pg/ml.; 14.98 :t t.74 pg/111I.; T3 1.45 :t 

0.62 ng/ml.; 1.46 :t 0.59 ng/rnl. ; and T4 2.88 :t 

1.53; 6.36 :t 4.02 ng/ml. 

P4 lewl was lowest (0. 15 :t 0.13 ug/ml) on 
the day of oestrus with maximum increase 
between 12th and 15th day or oestrus l'yde 
(2.68 :t 0.78 ng/ml and 2.61 :t ng/ml). E2 level 
was highest on day of oes1rus (41.02 :1: I I.I I 
pg/ml ) and tluctuated between 15.84 :t 2.15 
pg/m l on day 15 and 13.58 :t 1.53 pg/ml on 
day 23. T 3 level was higher ( 1.45 :t 0.62 
ng/ml) on day of 0l'Slrus. T4 level at m·strus 
was 2.85 :t I .53 ng/ml. It was maximum (6.36 
:t 4.02 11g/1nl} on 12th day with a decl ining 
trend. 

* * "' 
Berari buffaloes pla y a vital role in the 

livestock ct·onomy of Vidarbha. Complexities 
in reproduction neccssiate investigation of 
hnnnonal profil e in buffaloes. Studies on 
Progesterone, Oestrall ial 17- B, Triidothyronint> 
I . A~sis1an1 Profossor. 
2. Proressor nnd I lend. 

and Thyroxine profile in cyclic Berari · 
buffaloes were therefore undl·rtakc11. 

Materials and Methods 

Normal cycling Berari bu ff aloes of 
Livestock lnstructiona~ Fann , Akola were 
studied. The huffaloes were ma intained under 
unifonn managerial conditions and heat 
detection programme carried out thrice daily at 
6 A.M., l .P.M. and 6 P.M. by parading 
vasectomised buffalo bull. On detecting the 
buffalo in heal she was subjected to 
gynaeco-clinical examination to confirm the 
gonado-gcnital status. 

Blood from jugular vein was collected on 
day 0 , 4, 9, I 2, 15, 23 and 27 to estimate 
scrum Progasterone (P 4), Ocstradiol 17-B (!½), 
Triidothyronine (T 3) and Thyroxine (T 4) 

profile by RIA method. Serum was preserved 
by adding 1 % merth iolate solution (2-3 drops 
in 5 ml scrum) and kept al -200C ill the deep 
freeze. Radio Jmmuno Assay was ,:arried out 
for P 4 and E-.? hy using coat and l'0Unt kits 
(M/s. Ezra Company, Bombay) and T3 and T4 
by using kits from BARC, Bombay. 

Results und Discussion 

I. Serum Progesterone (P ,i) : T he pattern 
of P4 level in nonnal cyclic buffa lo was lowest 
(0.15 :t 0.13 ng/1111) on the day of oestrus. It 
inl· reascd through day 4 and da y 9 to n•ach 
2.68 :t 0.75 ng/ml on day 12 (Tahk I). These 

3. Retired Dean unJ Emcri1us Scicntis1. P.K. V. . 
4. Associate l'rofossor and Officer lnchu~c. Radio Isotope L.iboratory. Bombay Ve1e1inary College. 13omhay-4{(1 012. 



findi11gs an· i11 agrrrnll'nl with Hals and 

Arms t rong (1968) who reporll' d very low P4 
kvds on lhl' day of oestrus, hut slalis tkall y 

higha kwls from day 3 lo 6 in l'OWS. T lw 

innrasl' in P 4 l'Oncentralion was 111axi111um 
hclWl'l'l1 da y I:? a11d day 15 (2.6X :s: 0.7X 11g/ml , 

2.61 :s: 1.1 3 ng/ml) in the present s tudy. 

G<HIH'S e1 111 ( 1963) rqmrted h ighest 

conl·e111rn1ion of P 4 on day 13 after ovulation. 

Bal'hlaus t.N al ( I 979) n•porled si111ilar 

observation of a minimum progcstnonc level 
(0.16 :t 0.02 ng/ml) on the day of oestrus, 

wbid1 COSl' Sll'l'ply a11d i1 1tai1wd a pea k on day 
15. HO\wva, P4 kvd ohsl·rvcd in lhl' prrsr111 

s tudy (2.61 :t 1.13 ng/1111 ) on day 15 is ks!> 

than (5.21 :t U.05 11g/ml) rl·porl or Barhlau:,, el 

al ( 1979). SuhscqUl'llt gradua I dl'l'n·a~l' was 
obserwd on day 23 a11d day 27 in llll' prl'Sl'lll 

study. T IH'Sl' l111di11gs l'Nrohora lr with thOSl' of 

Batra el 11/ ( 19X I) a11d Pabwa and Paudcy 

( I 983). 

2. Serum Oesiradiol 17-8 (E2) : The 
bighrs t mean Orstradiol 17- 8 l'(llll'rntralion of 

41.02 :t I I.I I pg/ml was obsl·rvrd on day 0, 
w hk h s uh:-.equc:n tly dcnellSl'd (lll day 4,9 and 

12 Ill 21.02 :t 3.93, 17. IX :t 3.55 and 14.9X 
:t: 1.74 pg/ml n·spl'l't ively. Furllwr, E1 kvl'ls 

llul'luatcd hl'IWl'l'll 15.84 :t 2. 15 pg/ml on day 
15 lo ;i del·n·asl' o f 13.SX :t: 153 pg/ml on day 

23. 

Arora and Pandey ( 1982) rt'p<Hlcd E2 
co11l'Cntrat io11 of 19.32 :t 3.73 pg/ml on day of 

oestrus whid1 dedi11ed to 5.73 :t 3.68 pg/ml on 
day 2 or the l·ydc. Furthe r, a mi11or risl' on day 

4 and morr sustained level 011 da y 10 is 

n·portc•d hy Bac·b laus <:I al ( 1979). A gradual 

inneasc Ill n peak l'om·enlra tio11 of 31.34 :s: 

I. 70 pg/ml hc·fon· oestrus is reportrd hy Arora 
and Pancky ( I 9X2). Thus till' palll'rn or E2 
<·om·entratio11 tlhSl'CVl'd in pn'Sl'llt study is in 

dost· agrceme111 wi tb Dohson aud Dl'll ll 
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( 1974), Bairn el 11/ ( 19X0) and Arora and 

Pandry (1982). Howl·ver, it is highl"r than thal 

reported hy thesl" workl·rs hut loWl'.r than till' 

n ·porl of Knm panputna el ,ii ( 1979). Tbis 

pmtile is tomparahle with till• dl·vdopnH' nt o f 

follides throughout the tall' lull·a l phasl' and 
probahly also rl'llel·ts tlw s hort tenn 

nul'IUations in lhl' Sel'H•tions or Sh'll'Oids from 

the same follicles (Ba ird, 1978). Jain and 

Pandey ( 1983) rq,ortcd an inl·rease in the 

senetion of E2 within hours of c•ach pulse of 

LH indicating that the follidcs in huffalocs an· 
rxt remdy Sl'IISilive to l'Omparativl'ly minor 

llul·tuations in LH l·om·cntrat ion am.I rl'lkl'lrd 

hy a p<1sitiVl' rorrl'lation lwtWl'l' l1 LH 1111d E2. 

The ~uhsequl' III minor 1wak:. lllltcd 0 11 day 15 , 
17 and 19 i11 lhl· pn'S l:111 study Wl'H' similar to 

Bat:.011 el al ( 1973). 

3. Triidmltyroni11e (T 3) : O n lhl' day o r 
oestrus thl· llll'an kwl nf T 3 was 1.45 :t 0.62 
ng/111I. It sbowl·d s l ight dl'l'lin ing trrnd 011 day 
4 to 1.05 :t 0.66 ng/ml and rt·nrninl·d l·nnstant 

( 1.46 :t 0.59, 1.46 :s: 0.35 ng/111 1) in earl y lutl·al 
(day 9) and midlull"al (day • 2) phasl'. Then ii 

shmwd dcdining lrrnd l'Xn·pt on d,ly 23. 

Galbotru el 111 ( 1988) rq>orll'd varia t io11s in 

T3 vnlucs during lhl' variou:. pha!>l'.S llf 

produrtillll s1;1tus. Likewise, in till' prl'Sl' ll l 

s tudy, T3 level also llul'tuall•d without any 

definite trend dur ing normal <wslrus rydl'. Thl' 

T 3 and T ,1 l'Olll'l'lll rations v;tril·d hl'lwecn 

diffen·nl phases o f <wstrus l·ydc, with 11 

relatively higher kvel on day or oestrus. 

4. Thyroxine (T4) : Thyroid hom1<11ll':. 

maintain basal hody llH' labnli:-111. T hyroid 

dysfunl·lion l'an dis turh M'Vl' ral hody functio ns 

induding rcproduc·lion. 

Thl' avnagl' T~ kvcl lln day nr 11l'Strus 
was 2.XX ± 1.53 ng/111I. It dcl·n·;1M'd un day 4 

to 1.1 7 :t: 0.55 ng/1111 and therl'alfrr shmwd an 

inl'n•asing trend lo rrarh lll'ak ll'Vl'I or 6.36 



± 4.02 ng/1111 on day 12, with subs,·quent 
dcdining trrnd. The values of T4 estimated 
under th,· pn•:,;,•nt s tudy in Bcrari buffalol'S an' 
comparativdy very low tlrnn those rcconkd hy 
Deshmukh t'f 111 ( 1988) in Murrah huffalol'S 
(26.3 to 32.6 ng/ml) a fter parturition till 150 

levels of high, medium a11d low yicldn s 

ranging from 16.9 to 50.00, 14.7 to 39.60 a11d 
23.5 to 47.12 ng/ml respcl'l ivcly. 

~- days under diffcrc11t kvcls of foed ing. 

Higher valu,~s of T3 and T4 rcrnrdl:d 
during oestrus arc s imila r to those reported· by 
Abdo el al ( 1969) in the c·amel; Sharma a11d 
Sharma (1976) and Agarwal el al ( 1985) in 
cyd i11g goat. Vadodaria el al ( 1978) reported 
maximum PBI al'tivity in Surt i buffaloes at the 
heginning of hea l w hil'h fell to a level 
observed close to ovulatio11. A gradual rise 

--.... 

The low values of T 4 in present 
i11vcstigatinns may be du e: tu lactati11g 
buffalOl'S. Thb. rinding is in agrt'l' llll:nl with 
Ga lhotra el 11/ ( 1988) who Tl'l'Ordcd mca 11 T4 

Tahlc I : Mun leve ls of progesterone, ocslradiol 17-U, Thyroxine and Triidolhyrunine durinr,: ol."strous cyde 

Sr. 
No. 

I 

1 

3 

4 

in normial cyd ing Herliri hulTalocs. 

1 lormonal 
n=6 l)ay (I Day 4 Day 9 Day 12 Day 15 Day .D 

levels 

l'rogcsleninc 
Range 0.10 - 0.13 0. I0-1.CKI 1.60-4 .10 0.60-4.80 0.6-4.ll<I 0 .10-5.40 
Av. 0. 15 0.64 1.60 2.68 2.61 1.68 

(nglml) SE "'0.13 "'0. 16 :,: 0.70 : 0.75 "'I . 13 : 0. 19-1 

Ocs1rnJiol Range 15. 98~~2 .-10 8.59-50.12 6.44- 31.37 10.68-21.04 I0.98-26.25 9.19-19.44 

17-B pg/ml 
/\v . 41.02 11.01 17.18 14.98 15.84 13.58 
SE : 11. I I :o 3.93 :o 355 : 1.74 : 2.15 z 1.53 

Thyroxine Range 1.05-7.SX Cl.55- 2.57 0.82-4.79 0.84- 26.98 0.78-4.22 0.48-3.65 
/\v. 2.88 1.71 2.34 6.36 2. 11 2.35 

ng/ml SE :!: 1.53 : 0.55 :o 1.0-1 ,. 4.02 "'0.85 : 0.82 

Triido1hy-
Range 0.72-2.69 b.43-2 .07 037-2.27 1.04-2.16 0.66-1.89 0 .65-2.85 
/\v. 1.45 1.05 1.46 1.46 1.26 1.74 

roninc ni;/ml sr; : 0.62 : 0.61, "0.59 : 0.35 : 0.41 "tl.61 

8 P4 ng / ml ,. T 3 ng /ml 
6 I \ T 4 ng/ml so , \ 

4 I \ 40 
I \ 

\ 
3 30 

ESTROG~N 

2 20 pg / ml 

T4 E 

10 

P4 
Days of Cycle O 4 9 12 IS 23 27 
Fig. 1-ESTRAOIOL 17·8, PROGESTERONE , THYROXINE AND 

TRIIODOTHYROXINE PROFILE IN NORMAL CYCLING 
(CONTROL) BUFFALOES-
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:,: 0.567 

9,87- 20.34 
14.9(1 

,. 1.69 
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2.43 

"'U.9<J 
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1.48 
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during lutcal phase with ekvation at thr 
beginning of heat is also rl'ported by thl' l\1 . 
Jindal et al (19R8) reported high plasma T3 
lrvds during Ol'Slrus phase in buffaloes. 
Howcvrr, the plasma T4 l"Oncrntration did not 
c:-hange mul·h during luteal phaSl'. Prrscnt 
obs<·rva lious an· in agn•t•mcnt with thrSl' 
workl· rs. The highl' r T3 and T4 valurs during 
oestrus may possibly tw assol'iated with 
i1u:n•a:-.cd cs trog<•nir activity during theM' 

periods o f m·s trous ryl'll· ( lngbar and Wober, 
1974). Soliman and Rl'inkl' l' (1954) ;ind 
Feldman ( 1956) also sugges ted tha t incn' aSl' in 
thyroid a<·tivity at cws tru~ in ewes may be du t• 
lo increase in oestrogen k vd nr dur to din' ct 

rckasr of TSH from pituitary along with 
n·kasr <lf FSH and LH. Thus 1111· T3 and T4 
levels n·rnn.lcd in thl' pn·scnt s tud) arl' parallrl 
to the reports of thl·se earl ier wnrkns. 
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AHSTRA<T 

Dinofcrtin (25 mg) 1rcalmen1 ( IM) was 
given for indu<"ing estru:, in 12 suhocstrus Red 
Kandhari rows. Six t·ows(50%) exhibited 
intense hrat 3.66 days (Av) following 

treatment. None of the untreated ( rnnlrol) 
cows came in heat. 

Mat~riuls und M~thods 

Twenty-four Red Kandhari eows 
belongi ng lo RK unit, MAU Parhhani, with 
palpable CL/ovarian at·tivity hut 1101 cxbibitiug 
external signs of heal (>90days) Wt'r<' sl'lrrtrd 
for s tudy.Ha lf of the cows ( 12) wen· given 
single dose 5ml IM inj. Dinofcrlin (25mg o f 

PGF2 alpha analogue) and the remaining (12) 
cows kept as t·ontrol. Both the trealmenl and 
,·ontrol group c·ows were gynnern-dinit·ally 
examined at uniform intrrvals for noting 
ovarian ehanges. Visual oh:,crvations and 
parading of Teaser hull for heal dctcctiou was 

ca rricd out. 

Cows exhibiting heat were inscmi11a1cd 
and Ibey wt·rc followed up for pregna,wy or 
suhscqucnl oestrus. 

Results 

Corpora lulea wcrt~ found rcgr(·sscd 011 day 

2 lo 5 following Dinofertiu trea tment with 
100% eflkat·y. Out of 12, six l'OWS (50%) 
exhibited beat following regn·ssion of CL 
within 5days ( 120 hrs) of tm11ment. Six rows 

187 

. 
that faikd tu cxhihit heal after rcgres:-.ion or 
CL were followt·d for 21 days post lrealmenl. 
AH the cows of control group did 1wt exhibit 

oestrus. 

Animals whieb exhibited heal were 

inseminated. Pregnancy was rnnfirmed in 4 
out of the 6 inseminated l"OWS with rnneeption 
rate {CR) of 66.4%. 

Discussion 

The observations regarding responst· In tht· 
therapy (50'¼,) an· in agn·rment with those of 
Eddy ( 1977) and Dorowin and Sdin( 1989), 
Howt·ver, lower n·spons,·(20'if,) was reported 

by 011 er nl ( 19X0). Higher response (80%) 
was reported by Becze et al {1980) with75 '½ 

CR and Thakur c•t al( I 989) who reported 
92.3 1% response. Tbus it nrn h,· iJ1frrrcd that 
adminislrat i<1n or 5ml inj. Dinoft•rlin (25mg 
PGF2 alpha analogu,· ) t·an givt· 50',i, response 
in silt•nt oestrus l·ases with 66.4'½, CR . 

The diffen·m·cs in rt·sponst• a nd also in 
l·ont·eption rate may ht· due to varia tions in 
breeds, plane or nut r itit1n, cnvimnmcntal 
facto rs, ma nagerial pradkcs and hormonal 
profiles of the animals studi,•d. 
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ABSTRACT 

Twenty threl' cases of fol'lal dystocia were 
successfull y treated hy performing fetotomy 
with Thygl'SOII 's frtotom\'. TIH'Sl' rnnd itions 
were : Schistosomus rl'lkxus, Pc-rosomus 

e lumhis, Dkq>halus, Dipygus, Thoracopagus, 
Bull dog l'alVl's, Hydor<·ephalus, mus<·uJar 

hypc-rtrophy and suhcutasm·ous lymphatk 
<·ysts. Th<· numhn of l'Uts to dclivl' r the fetus 
11cr-vagi11u111 va ri<·d form I to 3 without any 
post-operative complications.The- dam survival 
rat<' was 8K61¼ in huffalocs and I <K)'¾, in l'OWS. 

• • • 
F<· totomy is the n·du<·tion in the sizr or 

frtu s hy removal or dl's lructi <1 n or its parts in 
ord <~r to permit ddivery and is indil'all'd where 

fon·ed lral'lion and mutation fails In cxlrart the 

d<:ad foetus. Prn·utancnus l'c:totomy in 
handling dys todas due to monstrositil'S 
dt·sniht·d hy Bicrsd1wal and de Bois( 1972) as 
practked in <'a ll lc and huffalot·s is presented in 
this paper. 

Malt!rials und Mt!lhods 

Twenty thn·c cast·s of dystodas due to 
mons trosities in huffa loes(n=IS) and noss 
lm·d l'OWS(n=8) Wl' rt• bandlr d in s pl'dalized 
unit of V<:tcrinary Clini<·s during a (H"riod of 3 
Yl\ars ( 1986-89). Pl'rl'nial dc-sl'nsitization was 
ac-bieved hy epidural anaesthesia and thl' frtus 

was properly lubricated us ing parachlorgel. 
Before resorting to pen ·utaneous fctotomy 
using Tbygcsen 's fetotome, mons temsity was 
diagnosed which was confirnll'd 011 <'Xtraction 

of the fe tus. 

Rt!sults and l>iscui,i.ion 

Anom11lies of Head 1111d N,,,·f< In 

hydrncephalk frtus<·s (Buffalo 2 and Cow I) 
the Lluid was cva<·uall'd hy indsing th<· 
overlying skin. In lllll' huffalo frtus, the cut 

was made at 1hr allanlo•<HTipital junr tion and 
both thc divergent nanial hon<'S n·moved 
while in other two fc tusrs, lht• parklal hones 
wen· hist·l·tcd to rcduc·c- tht• s iZ<' or th<· head, as 
pn Bic rsd1wal and dl·Bois ( 1972). S inn· thl' 



cow fetus was associated with contorted joints, 
it required two more transverse bisections at 
mid thorax and at lumbar region. Of the two 
bull dog calves encountered in buffaloes, one 
required amputation of bead at atlanto-occi 
pital j unction only, while in the other 
transverse bisection of lumber region and 
longitudinal bisection of pelvis bad to be 
performed to extract the emphysematous fetus. 
Foetus with muscular hypertrophy of neck 
required amputation al base of neck. 

Anomalies of Trunk : Three schistosomus 
reflexus fetuses were delivered by 
percutaneous fetotomy. Buffalo fetus was 
extrat·ted by giving 2 cuts, one involving 
removal of a forelimb and the second 
involving hisection of fetal trunk at the point 
of spinal angulation. Both the schistosomus 
reOexus fetuses in cattle were in transverse 
presentation. In one case, the fetus was 
delivered with single cut made at the junction 
of spinal angulation as per the technique of 
Bierschwal & deBois (1972). The second case 
of schistosomus reflexus, however, required 3 
cuts first involving removal of head & neck, 
one forelimb and abdominal viscera; the 
second involved removal of one forelimb and 
thoracic ,·avity, and the third involved the 
bisection or pelvis. Perosomus clumbis fetus in 
cattle was in posterior prc!>cntation with bock 
flex ion posture. Both the contracted bock 
joints were amputated to effect delivery. In 
handling muscular hypertrophy of fetal hind 
quarter, two cuts were made, one at lumbar 
region for removal of cranial part and serond 
involving pelvic bisection to remove the fetus. 

Dystm:ia due to subcutaneous lymphatic 
cysts.in the lumbar rcgio~1 and hase of neck of 
fetus was relieved by giving 2 cuts at the site 
of cysts. First rut involved the removal of hind 
quarter followed by evisceration,with the 

second cut at base of neck resulting in removal 
of thoracic cavity and both the fore limbs. 

Fetal dropsical conditions included fetal 
ascites and excessive accumulation of fluid in 
the abomasum in buffaloes and excessive 
accumulation of fluid in gastro-intestinal tract 
in cattle. In all sucb cases the abdominal wall 
was incised using fetotomy knife for reduction 
by evacuation of fluid or evisceration as per 

Sloss & Dufty(1980) 

Embryonic d11plicntions : The malforma­
tions characterized by duplication of fetal parts 
in which fetotomy was carried out successfull y 
were diplopagus stemopagus (11=2), dicephalus 
dipus dibracbius (11 = 3) and monocepbalus 
tetra pus tetrabrachius (n = I) in buffaloes and 
dicepbalus di pus tetrabracbius (11 = I) and 
diprospus triopbthalmic (n = I) in cattl e. Both 
the diplopagus sternopagus fetuses were taken 
out with single c·ut. In one 11101~ster tbe 
amputation was made in the lumbar region of 
the posteriorly presented component of the 
conjoined twin. The remaining fetus with 
double cranial components and single biJ1d 
quarter was taken out as a single mass. The 
second diplopagus sternopagus fetus presented 
anteriorly, was cut at the junction of fused 
thoracic cavities. Each nearly complete 
component was taken out onl' by o ne. 
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Fetotomy of monocepbalus tet rapus 
tetrabracbiui. fetus was carried out using three 
cuts: First at bipjoi nt to remove one hind limb; 
second at lumhar region to remove the 
rem a ming hind quarter foll owed by 
evisceration and the third a t lumbar region of 
the second component to remove the bind 
quarter. The remaining cranial portion having 
one head , 4 fore-limbs and throacil' cavity was 
taken out with judicious traction. Sloss and 
Dufty ( 1980) feel that fc101mny in cases or 
double monster is a difficult, often form idable, 



task. l:(owl·ver, Fre rking (1964) suggt•s tec.l the 
lcl·hniqut· in handling double mons lt· rs by 
giving s ix l"Uts. Of thl· thn'c dit·ephalus d ipus 
dibrad1ius mons ters, lwo n·quircd only 0lll' cul 
involving the removal of onl' head wbik the 
third 0nl' required two t·uts. First t·ul involved 
the removal of ont' hl·ad and nec·k w hereas the 

o ther fore-limb were taken oul w ith sec·ond 
cul. Prescnte c.l head & ne,·k, 2 fore-limbs and 

thoracic cavity wen· amputated with s ingle c·u1 
in dkl•phalus dipus tclrabrad1ius felus of 
cattle, fo llowed by abdominal cvisn•ralion. 
Remaining nea rly l'Omplete componc111 was 

lakcn oul by manipulation. Dipmspus 
lriopthalmk fetus was delivered manually in 
c·attlc following amputation at a tla11to-on·ipital 
j unc tion to remove· till' head with two faces. 

In lhe present s tudy although no de finite 
technique of felotomy was employl·d but 

depending on lhc\ foe lal parts presented in the 
passage and working span • in thr utc·rus, lhc 
c·uls were made in SUl'h a way tha t lral·t ion 
point,; arc not los l , with c·asy l' Xtraclion of 
amputated parts and minimum invulvl' nll'nt of 
bones. 

Overall survival ra te of c.lam in rc lal ion lo 
d ifferent monslros iti r11 in cattle anc.l huffalocs 
was 100% and 88.6~, rcspc·c·livl'ly. Only two 
buffalm•s having fe tal c' mhryonk du pl kation 
died pmbably uwing to the dc·wlopnwnt or 
l' mphysrnrn. As pa Rolw rts ( 1971 ). the 

dura tion of dystoda lwfon· intrrvl' ll l ion 
affccll' c.l its oulrnnw . Thercfon·, high survival 
rail' without post-operat ivr l·o111plkalio11s in 
the present s tudy s uggl'.S lc·d that pl·n-ulam·ous 
fclotomy in dys lodas due to l'clal nw ns lros ilies 
can be pl•rformed with adva 11tagr. 
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Treatment Of' Summer Anoestrus In Buffaloes With Bromocriptine 

H.K. VERMA, S.S. SIDHU, G.R. PANGWANKAR• and D.C. DHABLANIA 

Department or Veterinary Clinics . C'ullci;e or Vc1cr inar) Scienn. l'unJ•h /\i;ricuhural llnr",·r"I). I ~dt11,na- l-U (1(1-l . 

The majority of huffalocs undl•rgo 

anoes trus conditions during peak sumnu·r 
months of the year. The ova ries an· in 
quiescence s tage with no behavioural 
symptoms of oestrus. Attempts havr been 
ma de by various workers to treat b uffa loes 
during summer season, with hormonal therapy 

• Professor. Dcpll . o f Obstetrics & Gynaecology. 
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with var iahlc rrsults (Singh l'I al. 1983, 1988; 
Chl'0l'. I 992). Sin~h and Mad an ( I WW) 
indintll'd that this n111di ti11n in huffal11l'!. is 
poS!.itily dUl' to hypl·rprol,11·1im11·mia. 111 llll' 
pn•scnt :- tudy, l1l'Slrus was inducnl wilh 
hromoc·riptirll" thl'Tapy c.lunn~ sumllll' r 111utllh:­
in a1Hwstrus buffaltws. 

... 



Materials and Methods 

Twenty randomly s del't,·d adult (6- IOyrs) 

huflaloes in the adopted villag,·s of amhulatnry 

C linics during May and Jum·, ( Max Trmp. 

4 t.2°(' & Min. 22.2°C) l'OIISlitule the study. 

All the huffaloes Wt'Tl' high yiddcrs and were 

in true all(wstrus nlllditiun. The gynacn1-

di11kal l~Xamination of lhl:sc ani111als n·vcakd 

smooth inart ivc ovaries without follick nr 

corpus luku111 on it. The animals Wl'Tl' dividl·d 

int<l two groups. Group I of 4 ani111als as 

l'Olllml whil'h did 1101 n·ceive any tre atment. 

Group II n111sis tcd of 16 huffalocs whkh 

rccl'ivl·d a111iprol;1l'lin d rug Bm111oniptinc 

111csylah' (Clll'111ed1 Laboratoril'S Lid, Madras) 

fou r lahkts (to mg) o rally hy 111ixing wi th fl'l'd 

for 5 da ys. All the 16 animals Wl'Tl' thrn 

obscrVl' d l'an·fully dail y 111o rni11g and l'Vcning 

for lwhavioural signs of Ol'Slrus and finall y 
,·onlinm·d gynacn1dinkally for m·st rus. Till' 
an imals showing inc.lun·d 11l'strus were 

inSl'minall'c.l w ith frrt ik huffalo Sl·nw n/mat ,·d 

and pn·gnanl'y l'onfirmcd two months late r. 

Resulti. and l>iscussion 

Till· a11i111als o f group I did 1101 show any 
dl·vdopml' III on ova ry nor oestrus symptoms 

during till' s tudy. Out of )(1 animals of group 

11 , 9 (56.2.:i'Yc) w,·n· dc t,:l'll:c.l in Ol'Strus wi thin 

8 Iv 21 da ys (Av. 13.77 da ys) o f trcatnwnt. 

Two animals whidt !-IHlWl' c.l oestrus hl' IWl'cn 
18th to 21st day pos t trra tmcnt s howed Wl'il k 
oestrus and did not ,·onl·l'iv,·. Four animals 

l'OIICt' iVl'd with firs t illSl' lllination, two ani111als 

with second insemination and om· with third 

insemination. Pn·gnanl'y was r<lllrinncd 60 
days after inse minatio n hy gynacc· exa­

minati<ln. The huffal1ws w hidt did not 
conc-l'iVl' on 1st ins,•.minalion artcr inc.lul'lion of 

lll'Sl rus s howed normal cyd idty till n 111-
l·eptio11. Singh and Madan ( J 9XlJ) rc porll'd a 

significant inl·rc aSl' in pmla(·t in kwl in 

lal·tating anol'Strus huffalol'S during s ummer 

season. TIH• pn•.s,·nt s tudy supports till' v iews 
o f Singh & Madan (1989) h y iudul'ing oestrus 

w ith anti-prola(·tin drug Bronw niplin(' the rapy 

w ith desired fert ility (6J.6JI½,). Buffaloes that 

did 1101 rl:spond , ma y hl' having highl:r levels 

or pro lal"lin in hlooc.l during s ummer m onths 

and lhc dos(' of Bromoniplinc ( I U 111g) given 

to the m might 1101 lw s uffidl·nt to s uppn·ss till' 

innrasl'd kvd 111' prnlal'tin. 

Till' quit'Sl'l' ll t ova ril'S in Sl'Vcn hullalm~s 

even afta Bromorriptinl' all111i11istratio11 
indkall' that som(• unid('nlitkd fa (·tors also 

play a rok in sumnH~r anocstrus in huffalol'S. 

Pn:scnt res ults inc.I ka ll' tha I by1>cr­

prolact ina1'. mia in SUlllllll' r 111onths is a major 

l'aUSl' of anol·strus l'onc.lilion in huffalol:s. 

K,·eping prnla l·tin k vd unc.la t'Ontrol ('an 
possibly ,wcn-0111l' this prohkm . 
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Studies On Superovulation And Recovery Of Embryos 
In Goats Treated As Donors* 

S.V. DOIJODE, S.A. BAKSHI , M. K. TANDLE and C.S. MAMDE 

Depar1ment of Gynaecology and Obste1rics. College of Ve1eri'!a!'Y_ !nd Ami ma I Sciences, MAU, Parbhani-43 t 402 (M.S.) 

ABSTRACT Folligon (PMSG) for superovula tion and to 

Out of 12, 8 (66.67%) donor goats s tandardise the process of surgica l embryo 

exhibited oestrus 59.87:t 2.33 hrs . following recovery in does. 

lnj. Folligon treatment and the overal l duration 
o f oestrus was 22.5±0.23 hrs. The overall 

number of intact fo llicles was 6.62± 1.34 and 
corpora lutea 3.12±0.74. The overall no of 
ovulations, no of eggs recovered and no. of 
eggs fertilized was 3. J 2, 0.1-<75 and 0.428 
respective ly. In all 7 eggs were recovered: two 
morula stage; one of two celled stage and four 
unfort ii ized. 

S upcrnvula tion is the process by which the 
~varies arc s timulated 10 produce more than 
the normal number or ovulato ry follicles and 
release more ova lo exploit the supe rior· 
genetic potential of an outstanding doe for 
'Embryo Transfer'. For supcrovulation, PMSG 
(Pregnant mares scrum gonadotrophin), FSH 

(Follicle s t imulating hormone), HAP (Horse 
anterior pituitary extrac t) or HMG ( Human 
menopausal gonadotrophin) can be used. But 
s i!1ce the circulatory half life of FSH , HAP and 

HMO is short, repeated injections are 
necessary and as FSH is no t easily available in 

India, PMSG is used. The present study was 
undertaken lo assess the efficacy of Inj. 

Materials and Methods 

A total of 12 Osmanabadi docs and their 

crosses w ith Alpilll\ Bcctal and Saanen aged 
3 to 4 and weighing 22 to 38 kg Wl:rc selected. 
All these dose were hea lthy, normal cyclic 
with good reproductive efficiency, ea rlie r 2-3 
nonnal kiddings with last kidding at least 2 

months earlier. They were kept under identical 
feeding and managemental practkes and 

divided into 4 groups com pr s ing 3,3,4 and 2 
docs in l,IJ,111 & IV group respectively. For · 
synchronization or oestrus, each doc was given 
fM 0.5 ml (12.5 mgPG) Inj. Lutm:ycliuc 
(Hin dusta n CIBA-GEIGY Ltd, Bomhay) per 
day for 17,16,15 and 14 days in g roup 1,11,III 
and IV respectively. Superovulation w as 
achieved by 1111ecting Folligon ( Intcrvcl 

International B.V. Boxmeer, Holland) 1000 IU 
subcut on penultimate day of PG treatment and 

Inj. Chorulon (lnte rve t Inte rnational B.V. 
Boxmeer, Holland) 1500 IU (HCG) I.V. 48 

hours after Folligon treatment in Group I 
does. Inj. Folligon 1000 JU was given subcut 

on penultimate day of PG trea tment and lnj. 
Chorulon 1500 IU administered 1.V. 24 hours 
after Foll igon treatment in does of G!l'oup II. 

• PUart_ of ~ .V.Sc. (Gy_naecology and Obs1c1rics) lhesis submilled by 1he senior au1hor 10 Marathwada Agricuhural 
n1vcrs 11y. Parbhan,. 
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Inj. Folligon 1000 IU was administered S.C. a 
day after last PG dose and lnj. Cborulon 1500 
JU was administered I.V., immediately after 
exhibition of oestrus in docs of Group IJI. 
Group IV does were treated with Inj. Folligon 
1000 IU subcut a day after last PG dose and 

.....J I.V. Inj. Chorulon 1500 IU 24 hrs after 
exhibition of oestrus. 

The does were closely observed for 
oestrus by parading a vasectomised buck daily 
at 7 a.m. and 4 p.m. and also by visual 
observations. The docs which exhibited oestrus 
were hand mated by offering maximum natural 
services. Only the does which exhibited 
oestrus were operated fo r mid-ventral 
laparotomy under sedation with lnj. Siquil. I 
mg per kg body weight ( Sarabhai Chemicals, 
Baroda) and local infiltration of the site with 
2% Lignocainc Hydrochloride (BAIF 
Laboratories, Pune) 4 to 5 days after exhibition 
of oestrus. Dulbeccos Phosphate Buffered 
Saline (DPBS) enriched with 15% goat scrum 
and pH adjusted to 7.2 was used for flushing. 
After opening the abdominal cavity, genitalia 
was exteriorised and ovaries observed for the 
presence of corpora lutea and intact follicles. 
The uterine and oviductal embryos were 
recovered by flushing the uterus and oviduct 
simultaneously. The tlushed tluid was siarched 
for the embryos using stcriosrnpic mkroscope, 
at 40 x magnification. 

Results and Discussion 

Out or 3 does from Group I, 1(33.34%) 
doe exhibited oestrus after 82 hrs of Folligon 
treatment, with 24 hrs. duration. In Group IJ, 2 
(66.67%) out of 3 does exhibited oestrus after 
78.06±6 hrs of Folligon treatment, with 24 hrs 
duration. In Group III, 3 (75 %) out of 4 does 
exhibited oestrus after 37.67±5.73 hrs of 
Folligon treatment, with duration or 
21.33±1.33 hrs. Jn Group IV, 2 (100%) does 
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exhibited oestrus after 64.8hrs. of Folligon 
treatment, with duration of 22±2 hrs. The 
exhibition of oestrus was 66.67% (8 out of 12) 
and time required for exhibition of oestrus was 
59.87± 2.33 hrs after PMSG treatment, with 
22.5±0.23 hrs cJuration of oestrus . 

The average no. of intact foll icles was 
2,11.5±0.5, 5.34± 1.1 2 and 6.0±3.0 whereas 
the average no of corpora-lutea were 2, 1.5±0.5, 
4±0.57 and 4.0±3.0 in does of Group 1,11 ,III 
and IV respectively. The no. of intact follicles 
was 3.25± 0.70 and 3.37:t0.70. while the no. of 
corpora-lutea was 2. I 6± 0.40 and 1.57:t0.29 in 
right and left ovary respectively. The overall 
eggs recovery was 24.17% and fertilized eggs 
was 45.83%. In all 7 eggs were recovered, out 
of which two morula stage, one two celled 
stage and four eggs were unfertilized . 

Th_e duration between exhibition of oestrus 
and embryo recovery was 96, . 101 ±5, 
107.34±6.9 and 96 hrs in the four goups with 
an overall duration of 101.5:t3.06 hours. 

The present finding regarding percentage 
of does exhibiting oestrus is lower than that of 
Ahmed and Maurya (1981); Tervit et al 
( 1983); Agrawal (1986) and lndramani and 
Vadnere ( 1989), who reported 100, 97.14 and 
100% respectively. The time required for 
exhibition of oestq.1s is higher than the fin dings 
of Ahmed and Maurya (1981) and lndramani 
and Vadnere (1989) who reported ,it as 1.2 
days. However, it is in agreement with Patil et 
al, ( 1984) who reported it as 51.02±4.66 hours 
but lower than the report (4 days) of Agrawal 
(1986). 

The finding regarding number of intact 
follicles is higher than 2.5 and 3.25 reported by 
Tervit et al. (1983) and lndramani and Vadncre 
(1989). As per Armstrong et al ( 1 983) the 
incidence of large follicles that failed to 



ovulate was hight·r in PMSG tn·atcd Angora 
goals. 

Tht· finding of ovulation to total ovarian 
u·tivity (%) is lower than 49.(11 % reportt·d hy 
Patil et al (19X4) and 76'¼. (lndramani and 
Vadnt·n·, I 989) 

The finding of ovulation rate is bighrr 
than 2.Rt: 1.6 reported hy Armstrong et al 
(1982) and lower than 1be findings of Ahmed 
and Maurya (1981), Armstrong et al (1982), 
Tervit et al (1983), Agrawal (1986) and 
Rajkhowa et al (19X9), who n·portt•d it as 
12.54, 10.5:t 1.5, 8.8, 7.5 and 14 resprctively. 
Tht'. lower ovulation rail' may ht• dut• lo 
differcnt·es in timings for administration of 
bCG in difft· rt~nl groups of dm·s. Tht~· other 
reasons an· hormonal pmfik, nutritional s tatus 
and hreed diffcrent't'S. 

The finding n•garding per t·ent egg 
n·t·twery rate is lowt·r than lh~I nf Ahmt·d and 
Maurya (19X I), Tt'.rvil et t1I ( I 9X3) and Pat il et 
al (19X4) who rcpc,rtt•d it as 77.41, 82 and 
100% fl'Spt•t· tivcl y. Tht• finding reganl ing 

mea n egg rct·ovcry ralc is lower than the 
findings of Annstrong et al (1983), T ervit et al 
(1985), Kiessling et ,,I (1986) and Rajkbowa et 
al (1989) who reported ii as 7.9,6.0, 2.0 and 
9.0 respc,·tivcly. The present finding regarding 
% egg fertilization rate is lower than Lhc· 
findings of Ahrm:d and Ma yrya ( 1981), Tervit 
et al (1983) and Patil et al (l 984) who reporlrd 
it as 77.41 ,82 and 100% respt·t·tivcly. The 
finding regarding mean egg n·cowry rate is 
lower than the findings of Armstrong £1t al 
(1983), Tervit et al (1985). Kiesling et t1l 
(1986) and Rajkhowa et t1f ( 1989) w ho 
reported it as 7.9,6.0,2.0 and 9.0 rcspc'.ctively. 
Tbc present finding regarding '¼. ,·gg 
fertilization rate is lowl'T than 1hr findings of 
Ahnwd and Maurya(l981), Tt•rvit et 11/ (19X3) 
and Patil el al (1984), who n·porlc•d ii as 
81.37,87 and 92% rcspcl'livdy,. The rrasons 
fo r Iowa ,·gg rcrnvery and q;g krtilization 
rate is due• to thr highrr inl'idt•nt·,· of inlat· I 
follil'il'S and hilal<'Tal salpingitis in holh the 
donors from Group IV. 
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In-vitro Maturation Of Caprine Oocytes 

K. P. AGRAWAL 

Ccnlrnl lnslilUle for Re~arch on Goals. Makhdoom P. O.-Farah-28t t 22. Disu. Ma1hura (l/.1'.) 

ABSTRACT 

Om·ytes harvested from l'aprinc ovaries 
post-slaughter were cultured and s tudied. 
Recovery rate per ovary was 12.4± 4.6 with 
40% good, 40% fair and 20% poor om:ytes. 
13.75% 0o(·ytes after 24hr. t·ul turc were in 
G. V. Stage, 31.24% in maturation s tages, 
37.50% matured lo Met. II and 17.50% showl·tl 
morphologkal abnormalities. 

• • • 
Non-availability of large number of 

embryos remains a major n1ns1ra int in large 
scale embryo transfer progra mme. Early s tages 
o f emhryos are also required fo r mirro-mani 
pulation s tudies for production of 
d ont·s/ lransgcnk animals. S upnovulation 
ll·(·hniqucs have limitation in this regartl. The 
ovaries of slaug htt•red animals n 111 ht· an easy 
suurr t· of ool'ytt·s/rn1hryos. Limik d work bas 
hct:n dom· (Zhimi ng et al (1990; Chauhan and 

Fig. I. C'otprino oo,·ylc 111 molaplu1>r I sllljtt: 
of meiu,i,. IMOX. 
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Anand, 191J I). (n the present sludy, recovery 
rale, morphology and quality o f ra princ 
oocytes were s tudictl . 

Materials and Methods 

Harvesting and Evalumion of Oocytes : 
Caprinc ovaries collected from a local abattoir 
in a <:ulture tube rnntainii,g Dul bec:rn's PBS 
were broug ht to lhe laboratory within o ne hour 
of sla ughter. The ovaries were deaned of the 
surrou~1ding tissue/bursa with the help of 
scissors and kept in a petri dish c·ontain ing 
Dulbecco's PBS (Himcdia) enriched with goat 
scrum. Oocytes were harvl•s ted b y puncturing 
the v isible ovarian follides (1-3 mm diameter) 
with ii 18 G hypoderm ic· m~cdlc. Th e medium 
in the dish was replaced 2-3 times tu remove 
debris before evaluating the oocytcs which 
were examined and g raded as good (morp­
hologicall y normal with rnmplctc layers or 
cumulus cells), fa ir (morphologic·ally normal 

Fig . .?. C i1prine 110<:ytc i1t 11n11pha~• I s lotjt4' or 
ntti.,sis , 11411 X. 
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with incomplete or no cumulus cell layers) and 
poor (morphologically abnormal with or 
without cumulus cell layers). 

Maturation of Oocytes: Oocytcs graded as 
good were rinsed 3-4 times in harv­
esting/maturation medium before culture. 10 to 
15 oocytes a petri dish containing 5 ml of 
medium (M 199, Himedia, supplemented with 
20% beat inactivated goal serum) were 
incuba ted for 24 hours in an atmosphere at 
38°C temperature, 95% RH and 5% CO2 in ai r. 
To evaluate the maturation status of oocytes, 
wet mounting technique (Chang, 1952) and 
lacmoid staining (Cheng, 1985) were used. 
Nuclear maturation to melaphase II stage of 
meiosis was used as criterian of oocyte 
maturation. 

Results and Discussion 

The total number of oocytes recovered per 
ovary ranged from 4 to 24 (Av. 12.4:t 4.6 )· 
Quality-wise good, fa ir and poor oocytes were 
40%, 40 % and 20% respectively. These values 
were higher to those reported in cattle (Iwasaki 
et al, 1987) and sheep (Agrawal and Polge, 
1988). Pigs being a pro I ific species, a very 
high recovery rate has been reported (Agrawal 
and Polge, 1989). 

Fit,3, Caprine uocyle at mdaphue II stage or 
meiosis, Polar body I is distin~ at periphery, 640X. 
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Out of 160 oocytes examined after 24 hr 
culture (Table 1), 22 (13.75%) remained in 
G.V. stage, 50(31.24%) in different stages of 
maturation (Met I, Ana I, Teto I), 60(37.50%) 
matured to Met U and 28(17.50%) developed 
morphologica I abnorma I it ies (Fig: 1-4). 

Motl ik (1972) obtained 80% maturation 
rate of pig oocytes using a higher con­
centration of growth prote in (30 mg /ml) in the 
culture medium. Cheng (1985) reported an 
average maturation rate of 65.20% when the 
primary porcine oocytes were cultured at 390C 
for 44 to 48 hr in medium 199, supplemented 
with fetal calf serum and hormone. However, 
he obta ined a higher maturation rate with ovine 
oocytes when incubated for 24-26hr under 
similar culture conditions. Maturation rate of 
sheep oocytes was reduced to 55.34% under 
similar culture conditions except that the 
medium used was deprived of external 
hormones (Agrawal and Polge, 1988). 
Chauhan and Anand (1991) obtained high -
69% m&turation rate of caprine oocytcs in 
Ham 's F-12 medium with bovir1e scrum 
albumin and fetal calf serum. In a re port from 
China, goat oocytes matured to 43% in T ALP 
enriched with new born calf serum, BSA and 
gonadoropins (Zhiming et al, 1990). In the 
present experiment horn1one was not added to 

ri2.4. Caprine oocyte with condensed chromatin 
al periphery, 640X. 

.. 
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Table I : lo-Vitro maturation of caprioe oocytes. the culture medium . The source of oocytes was 
also from ovaries of unknown origin collected 
from abattoir. There is possibility of improving 
the oocytc maturation ra te in s ubsequent 
experime nts if the interval of animal slaughter 
and oocytc harvesting time is redu('ed , oocyte 
evaluation is done more rigorously before 
culture and cullure condit ions are improved. 

S.No. Parameters 

I. No. of lrials 

2. No. of Oocytcs examined 

3. S1agcs of meiosis 

a. Germi nal vesicle (GV) 

b. M~laph/1.Sc I (Mel I) 

c. l\.naph/1.Se I (Ana I) 

d. Telophase I (Tclo 1) 

c. Mctaphasc II (Mei II) 

r. Ahnormal 

No. 

12 

160 

22 

33 

10 

7 

60 

18 

% 

13.75 

10.62 

6.25 

4.37 

3750 

1750 

Acknowledgement 

The author thanks the Director of the 
Ins ti tute for providing necessary faci lities. The 
support of USAID is also gratefull y 
acknowledged. 

REFERENCES 
l\pa-wal. K.P. and Polgc. C.( i98ll) In-vitro maturarion of sheep ooeyrcs. Indian J. Anim. Rcprod. 9:8-9. 

Agrawal. K.P. and Polgc. C.(1989) In-vitro ma1ura1ion and fc1iliza1ion of pig oocy1cs. Indian J. Anim. Sci. 59: 335-38. 

Chang. M .C. (1952). Fcrt il izabil ity of rabbit ova and e(fec1s of temperature in-vitro on their subse4ucn1 fenilizat ion and 
ac1iva1ion in-vivo. Zoology 121: 351-81. 

Chauhan. M.S . and Anand, S.R. (1991). ln-virro mnturarion and fcr1ili7alion° of goal oocy1cs. Indian J. Exp1. Biol. 29:105-110. 

Cheng, W.R.K. ( 1985) ln-vi1ro fcr1iliza1ion of farm anin1al oocytes. Ph. D. Thesis .. AFR(' lnslitute of Animal Physiology. 
Animal Research Station Camhridge (ll.K.). 

Twasaki. S .. Kono. T .. Nakahara. T .• Shioya. Y .. Fuku-,llima. M .. and Manada, K. (1987) New Mclhods for the recovery of 
oocylcs from hovinc ovarian 1is.suc in relalion to in-vi1ro ma1uration and fertilization. Jap. J. Anim. Rcprod. 33:188-91. 

Mot lik. J. ( I 971) Cul1ivation of pig oocyt l:S in-vitro Folia Hiologica (Praha) 18:345-49. 

l.himing. II.. Jianchcn. W . and Jufen. Q. (1990) ln-vi1ro maturation of follicular oocyte$ from the mouse and dairy goat. 
l11criogcnology 33:364. 

197 



CASE REPORTS 
IJAR:1 3:2:198-1 99 :1992 

Holocardius Amorphus In Corpus Uteri Of A Buffalo 

J. B. PHOGAT, PREM SINGH 1
, N_S, BUGALIA2, aud S.L. GUPTA 

Department of Veterinary Clinics. College of Vcty. Sc-i,·M<'C~. llaryan;; Agricultural \Jnivcr~ity. lli.;ar-125 004. 

Tcratogcns cause chromosomal mulation 
a nd congenital anomalies during neonatal 
period leading lo monstros ili<·s . Mctaholic and 
endocrine imha lann·s during prcgnant·y 

predispose 10 c:ongenilal mal formations in 
foetus. Holoca rdi m, amorphus occurred 
occas ionall y in calllc (Rohrrts, 1986). 

Fig. I . l lolocardiu, ,\nwrph us delh 1•n •d h ) c;a.-,area11 
~c.-c lic;n 

Fig.3. Oistindly la'l(er corpu, uteri th,111 the uterine 
cornua evidencing prel(llllllCY in _uterine body. 

I. Assl l. Professor. Dept. Vc1y. S urgery & Radio logy. 

2. /\sslt. Professo r. Dept. Ve1y. (iynaccology & Obstetrics. 

Development of t·onceptus aud placcnta t ion 
usually occurs in single c:om ua of uterus in 
bovine tw in pregnancy in callk. Present paper 

records rare occurrence of hovinc pregnancy in 
corpus uteri and congenital ma lformation of 
foetus "Holocardius anw rphus" in a h uffalo. 

Fig.! . lnci,ion in c.:orpu, uteri i1Hlka lini,: ,il e 
or prenatal d.-velopmcnl. 

I ig.4. Dislinct ly sm11ll er rnrnulll t h,o n corpu, uter i 
caruncl~s suj,tge~liv" of migration ol' l'oelus. 

..... 
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Case Report 

Ao yt·ar o ld Murrah buffalo in ils third 
pregnancy was brought tu the University 

Vetninary dinks w ith the hi:..tory of rupture 

of allant(lil' sac 72 hrs l'a rlicr and n•s:,ation uf 

foetal cxpul:,ion despite- s trong ute ri1H· and 

abdominal l'(mlractiom, with lark ol udder 

dl·vclopmcnt. Vaginal cxamina1m11 rrv1·a kd 
cervical dilatat ion and a bard mas:, without 

foetal cxtrrmit ics ohstrurt ing birth canal 

s uggt•s tivc or foetal nwnstcr. Obstctrit·al 

manipulations proved unsut·ccssful and 

foct(ltomy unsuitahlt- to rrlirvc dystm·ia. 

Thrrcfore. nirsa rian st·c·t ion was 11111.krrnkcn in 
It-ft lat·. ml n ·t·umlwnt·y with 30nn. 1nrbi(tn 

parallel a nd lat<·ral lo thl· milk win (Verma C!I 

"'· 1974). 

Result!\ und Discussion 

Monstn was an oval sha1wd nias:, w ilhoul 

rharat·teristks of foetus, larkl-d drvclopmt·nt 

of hair and was ddiwn•d hy t·at•sa rean M't· tion 

from corpu:, utt·r i <'Vid<·ndng pn·natal 

devclopnH'nl in t·o rpus ulni (F ig. 1,2). 

Holocardiu:-. anwrphus conlirmed typical 

s truc tural malfonnalion:-. d<·snilwd hy Rohnts 

( l lJX6). Dbtinrtly largt·r l'Orpu:-. utai th,111 tht· 

utl'rilH' n1rnua in affcl'lt•d huffolo further 
:,upporh•d n•t·urded c1hsl'rvation o f prq;nant·y 

in uterine hndy ( Fig.3). Emhryonk 

development and placcntatio n usually occurs 
111 single cornua of utcru:, in t·att lc and 

nongravid horn lacks plan:ntal dt·vdopment 

(Roberts, 1986). Plan:ntal dl·vdopnwnt was 

evident 111 right (·ornua or tht· utnus at 

m·nopsy suggc:.ting that implantatmn and 

embryonic developme nt nn·urll·d i11 1111· n1rnua 
and <·onnptus 1111grnted to t·orpus utt·ri around 

mid-gestation in as mut·h a:,, t·omual rnrundc:, 

wer<· distinctly smaller than tht· t·orpus ulcri of 

the afkt·tcd buffalo (F,g.4). lnadequall' 

placental area in corpu :-. utni t·ould havt· 

poss ibly arn·:-.ll·d nor111al lol'lal growth 

prcdispo:,ing to nwm,trnsity. 

Mon:,tmsitic:. olkn ntm-,t· d y:.tot·ia in 

hovint·s and oh: ktrical 111~nipulalwn:. and 

f<wtotomy were lo und to lw or ins ignilkant 

value in monstros111cs ( Parkim,on , 1974; 

Bugalia et n/,1982). Cal' :-.arcan :-ct·t ion wa:, 

undert.ikcn in thl'. rcportt·d Holornrdius 

amorphus monstrr du<' to failure of obstetrical 

operations a nd unsuitability of foc:totomy due 

to <ll'dusion of hi rth pa:.i.agc by foetal 

111alfor111ation. Cat·sarca n Sl'l'tion was pre krrcd 

0\'l'r ltwtotomy in dystocia dut' to 

monstro:.ities in t·a ttk and buffaloes (Ml·sst· rvy 

el al, 1956; S harma c>I 11/, 1984). 
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Dicephalus Dipygus Monster In Nagpuri Buffalo 
I 7 3 4 A.G. THAKARE. D.B. SARODE· , J.S. SAHARE , and A.S. KAIKJNI 

Veter inary Polycli nic. Bhandara-441 904 (M.S.) 

The birth or monster calf alwa ys brings 

surprise to the r ommon people. Anomalous 
twins form a g raded series from slight 
duplica tion to virtuall y separate ind iv iduals 
and may be class ified as free or attached 
symnH.' trical or asymmetrical (Potter, 1961 ). 
Double mons tros ities are rela tively morr 
common in the cow , sow , bitch and cat and 
rare in other animals (Roberts, 197 1 ). A case a 

Dicepbalus dipygus monster buffalo calf ii> 
recorded. 

Case Report 

A Nagpuri she-buffalo agrd about 8 years 
and in fourlb parity was presented for dystokia 
treatmcnl. Her pn·vious calvings were normal. 
The gestation period was complete with s igns 
iii' impending parturitio n. The buffalo was 
s training bard. The cervix was fully dilated 
w ith two foe tal bind limbs and 0 11c forel imb 
protruding out, obliterating the birth canal. 
A ttempts 10 com·l·t the pos ture and manual 
removal fa iled . Hence caesarian scct1on was " 

performed and dead calf removed. The monster 

was fully developed with one normal head and 
the other bead and ne(k rus(:d al the level of 
neck region on the left s ide o f tbe foe tus. Each 
calf bad a pair of forelimbs and hind limbs 
(total e ight limbs), tail and anal opening with 
three ears and three eyes (Fig . I). 

Post-operative recovery was uneventful 
and the buffalo s tarted g iving 4 litres milk per 
day, three days followi ng treatment. 

Fig. l. Dicepbalus dipygus moo,ler 
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Dicephalic, Dicardiac Monster In Dang i Cow 

P.8. ADSUL1. R.D.VELHANKAR2 and P.L. DHANDE3 

Bombay Veterinary College. Croregaon (1:.). Bomb..y--1-10 065. 

Developmenta l abnormalilil'S of thl' ovum, 
e mbryo or foe tus occur in all the spcd cs o r 
domcslk animals. The severe ones ca n cause 
resorpt ion, abortion, mumm ilkation o r 
s t illbirth. Less severe forms result in s truc tura l 

ahnonnalitics leading to rnonstrositic's, 
s tillbirth o r dystol'ia (Sane et al, 1982). 

Dupl ication o f c rania l as well as of ca uda l 
foeta l pa rts bas been repo rted by Roberts 
( 197 1), lhc fornw r hdng more common. The 
prcsl·nt rt'port is about du plil·:11 ion of cranial 
portion of foetu:. in Dangi rnw. 

('use Hh,lory 

Six yt·ars old Dangi nm with dystokia 
was pn'M'ntl.'d at Colkgl· Vctcrinar~ 

Polydinu on 19-1-91. She bad giHn a.normal 
calf pn•v tously. P.V. t·xam111a11011 rcveakd that 
ntll ,q, 111 po,ll'rior l1111gitud111al prl's1·111,1111111; 

Fig. I. Dictphwlic mo11, t•r or Dan1ti cow. 

• .,;J I. Suri:con. Veterinary Polyclinic. 

2. Physicia n. Vc1erinary Po lyclinic. 

3. Assistant Professo r o f Anatomy. 
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dorso-sac ral position w ith adduc tion of right 
s tifle j o int. Manual corret· tion of r ig ht s tifle 
was carried out and calf was pulled o ut gentl y 
upto its neck. Due to resbtancc at the neck 
region, gynacc examina tion revealed two 

dis tinc t beads w ith necks. The C'alf was 
removed w ith suitable muta tion. It was alive 

for a very short time. 

Foetus : T ht· monstn was a well 
deve loped frmal c foe tus (Fig. I), w ith two 

heads j o itll'd to the tho rax by two s1·pa ra te 
ll l't'ks w hkh wne we lt dl'\ doped. Onl' head 
had a fissu rrd r ight o.o~l r il. 

Autopsy fl'vcalcd rnmpktc biru n ·ation or 
Vl'rlt·bral column lilt the first thorack vntt'llra. 
Thncaftcr ~el·ond and third thoraC'il' , l rtchrac 

wt·re large st/l'd due tu unto n of Vl rtchral 
n1lu11111, foltowt·d hy a c;ingk Vl'rldmtl n1lu11rn. 

hg.l. Duplical~ hurt. 



Till' musrulature and vertebra<· or each 
ncrk wnc wcll drvdopl·d. The brai ns wrre 
normal , both the spinal n1rds lrft the cranium 

scparatdy and \Wrc united at the level of third 
thorarvcrtl·bra. 

Hl·art was double. One heart was of a 
normal size and other about 2/3rd of the 
rorim·r (Fig. 2). Both thl' hl·a rts were united at 
the atria. Right aurkk or larger IH·arl was 
united and l'Olllmunicall·d with the auricle of 
the other. The nClrmal s izr heart had all the 
four diamhl·rs, while l11c smalkr one bad only 
right auride and Vl'lltridr internally. 

Externally it showed demarcation betwl·rn 

rig ht and kft s idr but internal longitudinal 
sq>tum was ars1•111 Tb•· right auridl· of till' 
normal hrart communkatl'd with that of 
:,mall er heart. Thl· r ight and left auridcs of the 
normal hl'/lrl had a pal<' nt foraml'n ovak (Fig. 
3). A111er ior vrna rava hirurrated and rnkn·d 

in the rl'SPl'l'live right auricks. Pulmonary 
a rtery or the small bra rt was dos<·d, hut that or 

Fig.3. Pal~nl foramcn ov•t~ (F). 

the normal lll·art communicated with aorta 

through the patent ductus arteriosus. 

The lung;; did 110: si1ow duplication. TIH· 
tral·hea was duplkal<' and <' nter<·d in n·spl'l'tiv<· 
lungs separatrly w ithout hifurnition. The two 
ocsaphagii opened in:n rn111<' ll by twc, opcn ings 
al rumino- rctkular groovl·. Otlll·r ahdominal 
organs · did no t show dupl irn tion. 
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Male Pseudo-hermaphroditism In A Cow-call' - A Report 

P. T. JADHAO1, N.M . MARKANDEYA2 and R.L. DHOBLE3 

Vc1crinary C-ollcgi:. \hlgir-413 5 17 (M.S.) 

A l'asr of mak psl·udo-hr rmaphrodit ism in 
a t·ow ('alf hav ing a typical 111alformatio11 of 

gc.nilalia is reported. 

*** 

I .Assisl :1111 l'rofcssc,r of Surgery. 

2 Assisrnn1 Professor of C iynac•·ology 

3. As.st,•·iatc Professo r o r Ciynac,:ology. 
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An inlnscx, gcnl'tin1ll y a mixtun- or malr 
a nd k mak, is an animal wi th congc11ital 

malformations of Sl'Xua l 1.kvd opmcnl that 
rnnfusl' the diagnosis or Sl'X (Hafl'7, llJX7) and 



Fig.I. Note absence of Scrotum 

lhal caUSl'S infertility and sterility (Sane el al 
1982). 

Case Reporl : A no n-dcscript row-calf of 

1/2 years age, was b ro ug ht lo thl' Veter inary 

Polydink fo r c heek-up of abnormal 

appca rann· of tltt' genitalia. 

Cfinirnl Observations : Tbc grnaal heallh 

and gmwlb rate o f lhe animal was normal. 

Moreover ii was alert and aclivr. All the 

physiologit·al functi ons a nd anatomical 

fcalun·s were also found to be no rmal except 

Lhe congenital mall"ormalion o f thr genitalia. 

C IOSl' examination fl'Vl'akd ahse nce of 
scrotum and 1w11is ( Fig. I). The prcpucial 

opcnh1g was prl'Sl'nl a t 1hr kvd of nunnal 

localiun or i.n ol um . Though llll' snotum w as 

Fig.2. Nole rudiment.try penis 

absen t, two testidrs rould he palp;itcd in the 

scrotal region be neath lhe skin, just in front of 

the abnormal prepud al opening. A shorl 

rudimentary penis was palpable n-car isdwal 

ard1 of ahoul one inch kngth from its base 

( Fig. 2). Obvious ly , till' s igmoid 11exurc and 

fu ll kngtb penis w as ahSl'lll. However, the 

a nimal could urinate normally without a ny 

difficulty. The dam a nd s ire wnc normally 

hred animals, wi tho ut any history of defrctivc 

progl'nil's in the pas t. 

The ,·asl' ca n hl' dl·srrihcd ii i> a ma Ir 

pseudo-hcrmaphrodill' r ow-rnJr, whil"h is in 

l'011sona nl·e with thl' obs~rva lio ns o f Sane et al 
( 19X2). 
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Congenital Uro-genital Defect In A Ca lf 

V.D. A HER, A.P. BHOKRE and L.B. SA RK.ATE 

Ocpartmcnt of Surgery. Collci;c of Veterinary & Animal Sciences. Parbhani-431 402. 

Congcnila l anomalies o l lhc urinary 
system arc not unrnmrnon ( Roherts, 1977). 
This paprr reports a congenital anomaly of 
absr nc(' o f anal opl'ning, penis, prepulial 
sheath with impnfcct closure of urr thra in a 
nond escript cow calf and its successful 
trea tment. 

,A 6 day 111 •le . ow ,·al l' wa~ preM' nted to 
the Vl· tc rina ry Colkgl' Polyd inic. With the 

t·ompla in t or ahSl'nl'C o r ana l opening and 
dribbl ing of ur im· throug h the op,•ning ventral 
to anus. D,· taikd txaminal ion of the t·alf 
rc"'._ealcd ahsetll't' o r anus, penis and preputial 

i;hrath. Both lhc tcslick!> wen: re tained in lhe 
inguina l canal and wt·rc palpahlc nea r thl· 

cxlcrnal inguinal ring. T bl'rt' was remnan t o l 
external un·thra in till' form of groove t·owr,·d 

with pink bh coloured skin (Fig. I). The t·atf 
was pa!>sing sma ll quantity of ur ine through the 

undevclopl·d ex te rnal urclhra, ventral lo lhc 
anus. 

T he ana l opening was made surg ically 
under loca l analgesia as described by Oebme 
and Pr ie r ( 1974). The urethral opening was 

made la rger and an appropriale s ize indwell ing 

PVC catheter was placed lo avoid lbe s lructure 
and fu rther narrowing o f urethra. 

Absence of penis , preputia l sheath and 
anus in Ibis cal f may be due lo fa ilure of 
e longa t ion of gen ital tubercle (Aery, 1962). 

Versbncy and Prakash, (1990) re ported 
congenita l abnormal bifurcat inn o f t,.-o 

separa te scro tum w ith ure thra l ope ning ventral 
to the anus. Alresia ani b, rccordl'd as a 

congenital defect m calves (Cho and Taylor 
I 986). Tbc.dorc ab:.cnce o l anal open ing, 
penis and preputial sheath existt·d in lht· caM' 
under reporl t·ould b{' a cOlll!l·nital anomaly. 

Fig.I. S howinit remnant of extern»I u nlh r» in the 
fono or itroovt co,erfll with skin . Nott the 
absence or pt ni,, preputial shut.h & op cnin11 
or urethra ventral to anus. 
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Perosomus Elumbis Monster In A Doe - A Case Report 

K. KULASEKAR, C. CRANDR'AHASAN and V.N. SESHAGIRI 

Department of Obstetrics and Gynaecology. Veterinary College and Research lostilule, Namakkal-637 002. 

Perosomus elumbis occurs in ruminants 
and swine. The primary abnormality in this 
type of monster is hypoplasia or aplasia of the 
spinal cord of fetus which ends in the thoracic 
region. The regions of the body including the 
bind limbs which are supplied by the lumbar 
and sacral nerves, exhibit muscular atrophy 
and joint movement does not devel_op (Arthur 
et al, 1989). 

A non-descript Doe· aged about 7: l'/2 years 
anended the Veterinary College Clinic, 
Namakkal with a history of straining since 
previous night. Vaginal examination revealed 

• fully dilated cervix and fetus presented lhc 
head and ankylosed hind limbs. After proper 
lubrication and traction, a dead kid (Wt. l.75 
Kg) was dclivrred. 

The spinal cord was developed only upto 
the throack region with a depression caudal to 
the throacic vertebrae and a Oat bone in place 
of the lumbar and sacral bones. The monster 
had a small flattened deformed pelvis and there 
was ankylosis of the fore and bind limbs (Fig 

1). Muscular atrophy of the rear quarters was 
also observed. The monster was a typical 
perosomus clumbis as per the classification of 
Roberts (1971) and Arthur et al ( 1989). 

Acknowledgem!nt 

The authors thank the- Elean. Veterinary 
College and Research. Ins:til•ute, Namakkal for 
successful conduct of this stllcf)t. 

Fig. I. Perosomus elumbis monster, 
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, Monocephalus Dipygus -Cpnjoined Twin IAlrnb c,· 

S.V. DOIJOO~ N.H. THORAT.i N.M. l¼A RK,ANDEY* and G.S, M.AMDE 

~ , \!eterinary Dispensary, Rajuri <J"} 414 205 (M,S.) 

A case of monocepbalus dipygus 
conjoined, tw,in Jamb in a s~~irP was recir-0ed. 

• •• [ 'I! fl~ .,, r f 0 

A prim 1narous non-<Jesctipt sheen, due or 1 

( '~"''" ! 'l '\· ;I' . -'11 
lambing, was prcsenle<l lo the Vtterinary 
Dispensary with a 'bistdl'y of dystokia. Water 
bagf ,,~c-re, rpptured an~ foeta l Juij,bs were 
pr,efen~ jn tpc vagj~,al p,s~;ige. of the sh~,P· 
There was constant &lrai,;lin~ . s,i,i,tce -pa~t ~ 
hours. 

P .V. exa mination revealed four limbs in 
the birth canal, of which three were fore limbs 
and one hind limb of foetus. It was diagnosed 
as a case of monstrosity. Caeserean operation 
was performed by Young's modified 
approach under sedation and local infiltra tion 
anaesthesia. 

A live female monster with one head and 
two abdomens was removed. It died 

J ~ ji1 ~ I JI 

imll\ed~ate}~ after .bir th. puP.lication of parts 
were seen from tboraco-steruum onwards, with 

I 'J 1• t( "t . I • ){J [j ~ 

8 limbs, and a distin~l 
I 
clear duplication 6f 

tt fl • , _j I 'vi 1.111 ' li J 

ahdpm1·1wl and .oelvic oarts. 
) ~J ifU "l -' U-; , , , 

• ' 0tfs1?anning the availabl~ ·liternturc it was 
reveald1 thauimilar a:sse is not yet '¢Corded in 
sheepA • Roberts (19'?1') " reported Lbat the 
conjoined twins arise from a single ovum and 
are m, onozygotic;. 

r; -') Jf J ~ 

11. is aJso reported :that duplmcation of 
cranial part of the foetus-1s m.orc conunon than 
that of the caudal portion, but in present case 
there was duplication of caudal portion of the 
lamb. It was confirmed as a case of 
Monocephalus Dipygus Conjoined twin lamb. 

h 

''" 

Monocepbalus Dlpygu~ 

Cor\jolned Twin Lamb 
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Observations On Reproductive Behaviour Of Tigress (Paothera tigris) 
lo Captivity 

D.B. SARODE1
• A.S. KAIKJNI2 and S.B. SUKALIKAR3 

Nagpur Veterinary College, Nagpur-440 006 

Reproduction in wild life in captivity is a 
very complicated affair. Sexually mature 
tig ress and tigers in captivity were studied for 
certain aspects of reproduction with twenty 
three births in eight litters. 

Materials and Methods 

Sexually mature four tigress and five 
tigers o f Maharajbag Zoo, Nagpur were 
observed. Data extending over a period o f 
twenty-one years was studied pertaining to 
certain aspects of reproduction such as age at 
sexual maturity, oestrus, oestrus behaviour, 
sexual behaviour, courtship/copula tion, 
gestation period, parturition, liner s ize, b irth 

weights and life spaq, All tbc a11imalf were 
maintained under unifonn managcmcntal 
prac tices with one tigress and tiger together 
per cage. Sa nd bed kept wcl by sprinkli'g 
~ater twi('e a da y during hot season for 
maintaining proper temperature to avoid heat 
stroke was also provided in each cage. 

' ·Ohserva1lons''and Discos'sidn ' '1 't 1" 
b I 

Sexual maturity : The sexual maturity 
attained by two tig ress in captivity was ·a1 the 
age of 3.3 and 3.4 year respectively, which AS" 
In llgreement with' Kleiman (1974) an_d Prmr 

(1990), who opined that early sexual maturity 
was attained in tigress in captivity. 

Oestrus and Oestrus behaviour : The 
average oestrus period varied from 3 to 7 days. 
(Av. 4.7 days). Kleiman (1974) reported mean 
duration of oestrus in tigress as 7.2 days. 

Tigress is polyoestrus animal and breeds 
throughout the year. Out of four tigrc$ses, (Wo 
(50%) exhibited oestrus twice a year, whereas 
one (25%) exhibited U1rice a year and one 
(25%) Qnly once a year. Most tigresses 
exhibited heat from July to Scptcmtlcr, 
followed by October to February and least 
from March to June. It was obse(Vcd th-at if 
liner Wl\S lost, tbe frequency of oestrus 
in

1
creased to three 1(mes a year, which ~s in fu ll 

agreeme'nt with the observations of Majupuria 

(H?90). 

Se~ual bel,avioru ~ Tigress in oestrus was 
off feed and uucasy , for 2-3 days and $0Ug,ht 
the compa ny of tigH. Vulva l lips \vcre"fnoist, 
t'ilrgid b'nd swtllleri 1Witn frtq ud1\ tl1 iftl1t1ti611. 
A'gressKieuess to Z()o staff was prt>mma'iltly 
no\ic'ed, ~urin~)bis J>piod. , 1 , < , m ,,,; 

utJ Co1tr1-ship 1/md defiims Tigfess t n~ :beat 
thanifesttd intense signs of courtsbip•Nbb\flg 
cheeks, licking the ears, face, body, and flank 

I . Associate Professor of Medicine. '(~••• •i,l .. :> V 1r, 

2 Dean, Faculty of Ve1erinary Science. P.K.V. Mola (Reid .); Professor Emeri1us (ICAR). P.K.V. 

3. Officer 1/C, Maharajbag Zoo. Nagpur-440 001. 
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region of the male, followed by typical mating 
call during the courtship. The frequency 
ranged between 40 to 70 times a day with 
copulation interval of 5 to 15 minutes. The 
average copulation ranged 4 to ? times per 
hour. The frequency was minimal(l - 1 1/l 

hour) on first and last day of oestrus. The 
duration of copulation was around 2 minutes, 
which is in partial agreemenl with the 
observations of Lee Server (199 I). 

Gestation period : The average gestation 
period recorded in two tigresses for three 
conceptions was 105.6 (range 104 to 107) 
days. The gestation period is 100-108 days 
(Crandall , 1965) and 113 days (Asdell, 1964). 
The difference in ~estation period may be clue 
to variations in methodology followed. 

Parturition The interval between 
parturitions in tigress of 4th parity was : 4 
mths: Sm. 22 d.; 5 m 15 d and 19 mths (range 
4 to 19 months). This is in partial agreement 
with Acharjyo (1970) who stated that the 
interval between parturitions could be 
minimised if the tigress was allowed to remain 
with her mate post-partum. 

Total births : 23 births in 8 litters in 4 
tig resses were recorded, of which there were 

three still-born cubs in one litter. Acharjyo 
(1969) reported similar observations. Amongst 
23 births, 13 (56.5%) female and 10 (43.5%) 
male cubs were born. The sex ratio at birth in 
tigress is nearly equal (Majupuria , 1990). 

litter size : The number of cubs born per 
liner ranged from 2 to 4 (Av. 2.87) per litter. 
The cubs were born with closed eyes at birth 
which opened between 9 to 1 t days. This is in 
accordance with Asdell (1964) and Crandall 
(1965). 

Birth weights : The birth weights of frmale 
and male cubs taken immediately after birth 
varied Crom 1 to 1 1/2 kg for remale and 1 1/l 

kg for male cub, which is in agreement with 
Aeharjyo (1970). 

life span : One tigress in captivity born on 
25.11.6 t, died on 22.11 82 with a life span of 
21 years in captivity. This finding is in 
agreement with Prater (1980). 
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