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•1. INTRODUCTION 

I n t h e r e c e n t p <B S t >. a r I i f i c i a 1 i n s e m i n a t i o n w a s 

u n i v e r s a l l y accepted technology for the m u l t i p l i c a t i o n of 

superior germ plasm but still the problems such as reducing the 

calving i n t e r v a l , late m a t u r i t y and production of more number of 

Ccxlves of high genetic potential from one cov^ during the life 

t i m e r e m a i n u n s o 1 v e d „ E m b i" y o b i o t e c h n o 1 o g y i n c 1 u d i n g e m b r y o 

c r y 0 p r e s e r v a t i o n , jlji vitro f erti 1 i zation (IVF) , embryo mi ci'-o 

manipulationy s e x i n g , induction of t w i n n i n g , cloning and gene 

transfer has a l r e a d y shown promising results in animal 

r e p r o d u c t i o n a n d p r o d u c t i v i t y „ I n c o m b i n a t i o n w i t h a r t i f i c i a 1 

insemination this t e c h n i q u e will certainly be useful to increase 

t h e po pu 1 at i 0n o f t i"i e d e s i r ed g en o t y pe o f an i iiia 1 s w i t h i ITI p roved 

pot e n t i a 1 f o r m ill:: a n d d r a u g h t • C a 111 e h e r d i in p rove m e n t f o r 

I "I i g h e r p r o d u c t i v i t y c a n b e a c h i e v e d b y m e a n s o f E T' T t h r o u g h 

f aste r mu 11 i p 1 i cat J. on of su pe r io r ge rm p 1 asrn, e K p 1 o i tat ion of 

f e m a 1 e g e i-i e p o o 1 b y m a k i n g a v a i 1 a b 1 e m u c h 1 a r g e r n u m b e r o f 

p r o g e n y f r o m a s :i. n g 1 e h i g h - y i e 1 d i n g cow >. t l"i us re d u c i n g t h e 

generation interval and many other areas like genetic 

iTi a n i p u 1 a t i o n «Mit i • e c o m b i n a n t D M A t e c h n i q u e ,• e t c „ 

T h e r e a r e r h o w e v e r , a n u m b e r of 1 i m i t i n g f a c t o r s 

a f f e c t i n g t h e w i d e s p r- e a d u s e o f E T T . T h e v a r i a b i 1 i t y o f 

su pe r ovulatory response,- in terms of quality and qu£\ntity of 

e m b r y o s , rem a i n s o n e o f t h e m a j o r f a c t o r s 1i m i t i n g t h e 

d e V e 1 o p m e n t o f p r a c t i c a 1 s u p e r o v u 1 a t i o n a n d h e n c e E T p i" o g i'- a m m e <i>» 



The success of superovu1ation is significantly influenced by 

individual factors viz,,, aval laifai 1 ity of feed and fodder, season, 

temperature, species, breed, age, day of cycle on which treatment 

i s adIIIini ste red , presence or absence of a doininant f o 11 i c 1 e 

( G r a s 5 o ejt aX» , -1989; H u h tine n ejt ajL.. , 1992) a n d n u m b e r o f 

su pe r 0 V u 1 at o r y t r ea tinen t s t o wh i c h an an i ma 1 h as be en sli b j e c t ed „ 

Other aspects such as the type and dosage of gonadotropin, the 

p u r i t y o f t h e p r o d u c t s (M u r p h y et_ ajl, „ , 19 8 4) and t h e 

a d m i n i s t r a t i o n o f G n R H ( S a v a g e e_t _a_l.. , 1987; F o o t e ejt al. „ , 198 9) 

o r a 3 s o c i £11 e d 1 u t e o 1 y t i c a g e n t s , a 11 i n f ]. u e n c e t h e e m b r y a 

production, FJecent reports indicate that the use of 

p r o s t a g 1 a n d i n F E a 1 p h a d u r i n g 1 a t e p r e o v u 1 a t o r y p e r i o d c a n 

enhance or synchronize ovulation rate in superovulated animals 

(Gallo et al„ , 1992) ., 

A 1 1 h o u g h t h e ITI a ITI m a 1 i a n o v a r y c o n t a i n s h u n d r e d s o f 

t h 0 u s a n d s of o o c y t e s , the n u m b e r of progeTIy a f eniale pr o d u c e s i s 

sma 11 . In f arm an ima 1s , the n u m b e r of t imes a f e m a 1 e can be come 

p r e g n a n t i s s e v e r e 1 y 1 i m i t e d b y e ;••; ten d e d d u r a t i o n o f g e s t a t i o n „ 

r"'u rthern'iore , on 1 y one or two ova ar e u s u a 11 y shed per oest r o u s 

c y c 1 e i n n a n 1 i 11 e r - b e a r i n g s p e c i e s ., T h e o b j e c t i v e o f 

s u p e r o v u l a t i o n is to i n c r e a s e the yie1d of v i a b 1 e ova« T h e 

su c c ess of E T T pr og ramme in doinest i c an iITIa 1 s de pends pr ima r i I y 

u p o n the c o n s i s t e n t s u p p l y of v i a b l e embryos,, K e e p i n g this in 

V i e w , t h e i n d u c t i o n o f s u p e r o v u 1 a t i o n a t a p r e ••••• d e t e r m i n e d t i rn e 

l"ia5 beeoiTie impe rat i ve „ 1"he mo s t common me thod of indu ct i on of 

s u p e r o V u 1 a t i o n is by s t i in u 1 a t i n g f o 1 ], i c sa 1 o g e n e s i s w i t h t h e 

a d m i n i s t r a t i o n of e i t h e r p i t u i t a r y gonadotropin-- F o l l i c l e 



5 1 i m u 1 at-ing l"iormone (FSH) or pregnant niare serum gonado11-opin 

( P M Si G) u D :i. f f e r e n t p i" e p a i" a t :i o n s o f g o n a d o t r o p i n s a n d t h e i r 

qu ant i ty used are sou r ces of var iat i on in res pons :i. veness . 

T o i VI d u c e s u p e r o v u 1 a t :L o n , F' B H ;i. s p r e f erred b y m o s t 

of the embryo trainsfer centres around the world due to its 

d e f i n i t e a d v a n t a g e s (lower circulating half life and more precise 

r e s p 0 n s e ) , P r e s e n 11 y, ITI o s t o f t h e d e v e 1 o p i n g c o u n t r i e s 1 i k e 

Ittd ia have to impo rt F"'SH, wh i. ch adds t remendous 1 y to the cost o f 

E T T „ PMSG is known to be another potent sou r ce f or iiiduct i on of 

superovulationy b e s i d e s it is much cheaper and readily a v a i l a b l e ? 

b u t h £\ V i n g t h e d i s a d v £i n t a g e o f a 1 o n g e i" c i r c u 1 a t i n g . h a 1 f •-• 1 i f c 

(Sschams e_t a_l.. , 1978) and a c o m p a r a t i v e l y poor r e s p o n s e . Anti 

PMSsG anti sera ha\s also been tried to reduce the o v e r - s t i m u l a t i n g 

effect of PMSG due to its long ha If-life (Dieleman e.t B,!,.. y 1987;! 

G ielen et. al„ , -1990) ., 

It has been established that there are Z or 3 

wave s o f f o11i c u 1 a r d e v e1o pm e n t p e r o e s t r o u s cycle wit h o n1y o n e 

1a r g e f o11i c1e b e c o m i n g d o m i n an t p e r wa v e (Raja k o s k i, 1960 ? 

Ireland and R o c h e , •1987),, So in the n a t u r a l course of the e v e n t s , 

iTi0st of the f o 11 i cles u n d e r g o at i"esia probab 1 y due to thie 1 ack of 

e n d o g e n o u s g o n a d o t r o p i n support™ I n d u c t i o n of s u p e r o v u l a t i o n is 

based on t hi e f a c t t hat t h e exogenou s gonad o 11--o pi n su p po r t 

p r e v e n t s a t r e s i a of a large number of f o l l i c l e s auid e n h a n c e s the 

growth of medium sized f o l l i c l e s . This s u p e r o v u l a t o r y response 

c a n f u r t her b e i m p roved i f w e p r i m e t h e a n i m a 1 s w i t h smaller-

d O S e s 0 f t hie gon£\d o t r c p i !i s at an ear 1 y s tage o f t h e oe s t r ou s 

cycle and before commencement of s u p e r o v u l a t i o n t r e a t m e n t 

3 



(Raj amah end ran et al . , •198'7 j F'etr et. al , , 1990)., As a. consequence 

is 
a n ad d ;i. t :l o n a 1 pool o f t h e g r a a f :i. a n f o 11 i c 1 e s § g p m a d e ex vs. i I a fa .1. e . 

Ra\thj. ceitt'J.e is a n a t i v e m i l c h breed of B i k a n e r 

region of Nor t h West R a j a s t h a n „ This breed is very hardy and has 

m a n y p o s i t i v e c h a r a c t e r s like heat t o l e r a n c e , d i s e a s e r e s i s t a n c e , 

c o n t e n t e d n e s s and a d a p t a b i 1 i t y i n e >; t r e ITI e a\ r i d c 1 i m a t i c 

c o n d i t i o n s o f N o r t h •- W e s t Raj a s t h a n i n s p i t e o f i m p e d i in e n t s 1 i k e 

h i g h a in b i e n t t e m p e r a t u. r e , s c a r c i t y of f o d d e r B. n d w a t e r a n d ye t 

m a i n t a i n s the p r o d u c t i v e and r e p r o d u c t i v e status» It has been 

felt that due to i n d i s c r i m i n a t e use of c r o s s b r e e d i n g p r o g r a m m e in 

the stsite, pure Rathi p o p u l a t i o n has d e c r e a s e d t r e m e n d o u s l y in 

Ra\jasthan and is a l m o s t facing a crisis of extinction,, S t u d i e s 

c o n c e r n i n g s u p e r o v u l a t i o n and embryo r e c o v e r y have so far not 

been u n d e r t a k e n in the Rathi breed of cattle™ If e n c o u r a g i n g 

r e s u 11 s a re a c i-i i e v e d an d t h e t e c l"i n i q u e o f HQE'T (Hu 11 i p 1 e 

Ovulation and Embryo Transfer) is standardized in this breed, it 

will help in faster proliferation of the superior germ plasm and 

bo0st u p the production potent ia 1 of this ind igenous breed .. 

T h e p r o p o s e d r e s e a r c h w o r- k h a s b e e n p 1 a n n e d t o 

s tudy su pe r o vu 1 at o r y r es ponse and embr yo r e cevery in thie Rathi 

breed of cattle using PM9G with £\nd without priming,. 

Most o f t l"i e early e m b r y o r e c o v e r y a n d t r a n s f e r-

w 0 r k w a s con d u c t e d b y s u r- g i c a 1 m e t h o d w h i c h l"i a s now b e e n 

su pe r ceded by t h e n on•-su r g i ca 1 me t hod . 
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Embryo evaluation is an important determinant in 

t h e s u. c c e s s o f e m b r y o t r a n 5 f e r p r o c e d u r e s ., E f f o r t s h a v e b e e r 1 

iTiad e t o ma I:: e t ̂l e e v a .1. u a t i 0 n m o r e o b j e c: t i v e b y the u s e 0 f 

laboratory methods such as the dye exclusion test, measures of 

e n z y m e a c t i v i t y, q 1 u c o s e u p t a k e I e s t s , and 1 i v e -• dead stain s w h i c h 

seem to correlate v̂ jith morphology and embryo survival following 

t ransf e r . Seve ra 1 of these meth0ds requ i re comp 1 e;••; equ i pments 

a n d / 0 r a 1 e n g t h y jji v i t r o c u 11 u r e p e r i o d „ H e nee, 10 d a t e , 

microscopical evatluation on a\ mor phologi c£\l basis remains one of 

t l"i e m 0 s t s u b j e c t i v e m e t h 0 d s f o r e m b r y 0 e v a 1 u a t ion. 

T hi e p r 0 p o s e d r e s e a r c h w 0 r k 

d e s i g n e d wit h the f o 11 o w i n g 0 b j e c t i v e s s •-

was,- therefore. 

1, To 51udy the pa11 e r n o f 5yn c h r on i zat i on o f 0 e s t ru 5 i n Ra t h i 

cow s u s i n g p r 0 s t a g1an d i n s-

E. To carry out super0vulation using PMSG, with and without 

pr iming , and t o s tudy the su pe r 0 vu 1 at o r y r es ponse in Ra.th i 

c 0 w s „ 

3 , T0 in vest i g a t e the ef f e ct of pr iming on the su pe i-ovu 1 a t o r y 

r e s p 0 n s e „ 

4 . To s t u d y the s u i t a b i l i t y of the h o r m o n a l r e g i m e s b e i n g 

a p plied for s u p e r o v u 1 a t i o n i n R a t h i c o w s„ 

5 „ T0 C O n d u c t non••••• s u r g i csi 1 r e co v e r y o f t h e e m b r y 0 s -

6„ To evaluate the embryos for suitability of transfer,. 

•7. To conduct hormonal assay of LH and F3H and determine the 

endo c r ine pr of i 1 e (in t e rms of LH atid FSi-i) in su pe r o vu. 1 ated 

a n d c 0 n t r 01 c 0 w s » 
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2. REVIEW OF LITERATURE 

2„1. ROLE OF PROSTAGLAMDIMS IN SUPE:R0VULATI0N „ 

Fol 1 ov,iing the initial report of synchronization of 

0 e 51 r u s b y i n t r a -• u t e r i n e i n f u s i o n o f p r o s t a g 1 a n d i n F 2. 

alpha < PGFEffi ? Rows on e_t ia.1" r 1972), various workers 

!'• e p o r t e d t h e u s e o f e ;•; o g e n o u s P G F" •- 2 a 1 p Y\a f o r 

5 yn c h r on i sat i on o f o e s t r u. s i n ca 111 e (L i e i'l r £.t aj^ „ , 1972 ; 

^••••oiiis el a.1 „ , 1972) . 

The use of F''GF"-2 alphai and its synthetic analogues 

to shorten the cycle length in cattle was also reported by 

L au d e r d a 1 e , 1972; I n s k e e p , •'! 9 7 3; T e r v i. t e_ t. a_l.. , 197 '3; 

Cooper, 1974p Smith, 1976? Stabenfeldt, ej, &J._. , 1978; 

D 0 w n e y , 19 S 0 ? S c h a rri s a n d K a r g , 19 8 2 „ 

T h e p o t e n t synthetic a n a1o g u e s o f p r o s t a g1an d i n 

B.rQ required in a much lower dose because of their greater 

1 u t e o 1 y t i c e f f i c a c y ( L a u d e r d a 1 e ,• 19 '7 2.; C o o p e r , 19 7 4 ; 

S c hi a m s a n d K a r g , 19 8 2 ) t h u s o v e r c o m i n g t Y\ e c a s t p r o b 1 e rri, 

P G F •"•• 2 a 1 p h a ,• given i n t w o d a i 1 y d o s e s ( 0 „ 5 -• 1 „ 0 m g ) 

into the u t e r i n e horn i p s i l a t e r a l to the ov a r y c o n t a i n i n g 

the cor pu s 1 u t eum , in d u c e s 1 u t e o 1 y s i s with o e s 11"u s 

o c cu r r ing B.f t e r 4 3 t o 8 5 hou r s of in t r A-~ute r ine inf us i on 

(Shelton, 1973? Heranshaw JLt aj,. , 1974? Smith, 1974),, 

Although the dose is reduced (5mg I7ut„ v/s„ 25mg I7M) but 



t h i s r o u t e o f a d m i n i s t r a t i o n d e f o r s t h e a d v a n t a g e o f 

simplicity of treatment and can cause additional problems 

such as uterine infection (Elsden and Lawson, 1974). 

The most convenient method of administration is 

the intra-muscular route; however, owing to the rapid rate 

of metabo 1 i sm of PGF~-• ?. a 1 pha ( F*i pe r et aJ_„ , 1970) hi gI"i 

doses are needed to achieve consistent effects. 

The prerequisite for prostaglandin administration 

is the presence of a functional corpus luteum. The failure 

of an ima 1 s in the ear 1 y stages of tfie oest r ous cy c 1 e (days 

0 to 4) to respond to prostaglandin treatment (Lauderdale, 

1972; Rows on .e.t aj... , 1972? Inske e p, 1973? Cooper, 1974) 

has led to the proposal of a system of tM̂ o treatments 11 

days apart giving a more rapid and precise response in 

terms of LH surge and ovulation (Cooper, 1974? Leaver e.t. 

al„, 1975). 

In the majority of animals with a functional 

corpus lute u m t h e r e i s a r a p i d d e c r e a s e o f p1 a s ma 

p r 0 g e s t e r o n e c o n c e n t r a t i o n a n d t h e a n i m a 1 i s d e t e c t e d i n 

oestrus 3 to 4 days later (Roche, 197'4 and Oyedipe et al • , 

1988). 



2 . -1 ..H .. OESTRUS INDUCTION DURING SUPEROVULATION •• 

PQF-S! alpha or its analogues are routinely 

administered to embryo donor cows at 48 to 72 hours after 

the COmmen cement of f o11i cu1ogenes i s (brought about by 

gonadotropin stimulation) in a superovulatory regimen. 

The PGP S alpha induced luteal regression leads to a 

marked decrease in serum progesterone which is essential 

to permi t the f ina1 stages of f o11i cu1ar deve1opment, the 

o n 5 e t 0 f 0 e s t r u s a n d o v u 1 a t i o n (E:'. 1 s d e n e J. a _3̂» y 19 7 S; 

Hal ley e.t a±. , 1979) „ 

T he use of sync h r o n i z i n g a g e n t s h a s g i v e n a 

g r e a t e r a n d m o r e c o n s i s t e n t s u p e r o v u 1 a t o i" y r e s p (D n s e t h a r\ 

s iinp 1 y in j e ct ing P M S G in t h e f o 11 i cu 1 ar p h a s e of o e s t r o u s 

cycle (Ell s d e n BX a J.. , 1974),. P r o s t a g 1 a n d i n i s u. s e d t o 

s y n c h r o n 1 z e o e s t r u s b y i n j e c t i n g i t a f t e r a p e r i o d o f 

st imu 1 at i on with PMSG (Te rv i t e,.t ai„ , 1973) . 

Ar-ms t r on g (1981) re c ogn i z ed pr o s tag 1 and i ri s of Ei: 

and F' series as the necessary mediaitors in the ovulatory 

process of rnamma 1 ian s pe c i es ,. 

G alio e t al_,, ( 1992) o b s e r v e d t h a t o v u 1 a t i o n r- a t e 

can be enhanced or synchronized by the administration of 

cloprostenol during late preovulatory period in 

s u p e r 0 V u 1 a t e d h e i f e i'- s . 
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Only 500 to -1000 p.g of PGF-E alpha analogues 

(E^oland §l_ al „ , 1986; Saumande and Chupinr '1986; Yadav e.t 

.a_l.. , 19863; F^adhakr i shnan and Raman, 1987) are required as 

compared to 25 50 mg of PC3F S alpha (EJooth gt. .§!.•>, 1975? 

Lopez Barbella el, aj." >• 1979; Lubbadeh .et, a.!.., 1980; Hasler 

et al_" r 1983; Donaldson, 1984) given by the intra-rnusculcir 

route M 

F* G F - 2 a 1 p ha or it s a n a 1 o g u e s a r e g i v e n e i t h e r a t 

4 8 hours (R o d r i g u e s an d G r e g o r y, 1986; A1m e i da, 1987; 

D i n a r e.t i\X» , 19 8 7 ) o r a t 6 0 -• 7 2. h o u r s ( S r e e n a n a n d 

Gosling, 1977; EI 1 aden e.t. ai„ , 1978; Yadav e.t a,!.., , 1986a) 

after the gonadotropin injection,. 

A n i m a1s, p re-1 r e a t e d w i t h g o n ad o t r o p i n s, t e n d t o 

s |-i 0 w early ( 1 d a y e a r 1 i e r ) a n d rn o r e p r e c i s e o n s e t o f 

oestrus after PGF--E .alpha administration, than those that 

are not treated (Tervit et al.„ , 1973; viensen e_t a.l,« , 

19 8 E) „ T h i s i s p r o b a b 1 y d u e t o a 1 a r g e r p o p u 1 a t i o n o P 

m a t u r i n g f o 11 i c; 1 e s a t t h e t i m e o f P G F" - 2! a 1 p h a 

1 u t e o 1 y s i s ( T e r v i t ej: a J, „ , 1 9 7 3 ) » 

i n d u c e d 

The onset of su pe rovulfito r y o e s t r u s w a s found to 

occur b e t w e e n 4 8 and 7H hours a f t e r P G F - 2 a l p h a i n j e c t i o n 

i n P M S G ••••• t r- e a t e d h e i f e r s (R a j a m a h e n d r a n e t. a j...« r '1 '^^ '^ ^" 

S a u m a n d e , 1980 ) „ Ale i war .e t. al,„ ( 198-^^) report ed th i s 

:i.nte rVa 1 to be 5 0 » 4 ± E „ 4 hou r s in PMBG-11-eated an ima 1 s v/ s . 

5 9 , E ± E - E h 0 u r s f o r F' S !-l - p -• t r e a t e d a n i m a 1 s .. 
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F o 1 ]. 0 w i n g t h e u ?; e o f P G F" Z a ]. p h a a n a 1 o g u. e s , sue h 

as 5 0 0 }.ig of c l o p r o s t e n o l , o e s t r u s o c c u r r e d at 44„E±'I.4 

hours (Lindsel ;i ej- al,.. y 1985) and 4-| ,3±-l ,.2 hours (Yadav e_t 

a l . , 19 8 5) a f t e r c1o p r o s t e n o1 i n j e c t i o n i n s u p e r o v u1 a t e d 

d. a i r y an d be e f hi e i f e i" s , r e spec t i. v e 1 y „ I n c i" o s s b r ed c o w s 

this in10?rva 1 was recorded as 47„4±0,.5 hours from PGF'-2. 

a 1. pha aJia 1 ogue i n j e c t i on t o t he onse t o f su pe r- o vu 1 at o r y 

oestrus < Sa v a g e _e _t a J,.. , 1987 ) . 

2 „ -1 . 3 „ posT--SUPERQVUI,.ATQFW OFilSTRUS INDUCT I DM; 

F" 0 11 o w i. n g s u p e r ovulation an d e m b r y o r e c o v e r y , 

there is of ten a de 1 ay in returT'I to oest rus of thie donor 

w h i c h h a s b e e n a 11 r i b u t e d t o h i g h p i- o g e s t e r o n e 

c o n c B n 11" a t i o n r e s u 11 i n g f r o m a 1 a r g e n u m b e r o f c o r p o r a 

lutea (Booth BI_ BA,., , 1975? Bet te ridge .et. al." ̂  1982). Such 

a delay in return to oestrus would mean a failure either 

10 c o 11 e c: t m o r e e m b r y o s d u r i n g a s h o r t spa n o f t i m e h y 

repeaxted superovu 1 a.t i on (Sacher e_t a 1... , 1987 ) or to breed 

further the animal (Jones e.t .§_.!,..? 1936? Co wen cind EiSosniky 

1987)„ 

P G F-— E alpha,, with it s 1 u t e o 1 y t i c effect, 1 e a d s t o 

early return of donors to oestrus and thus minimises the 

d ays ope n f o i'- s u c h d o n o r c o w s (Ef o 1 a n d e__t a _1.,. , 1986? D i. n a r 

et al,. , 1987) „ 
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A higher dose of F'GF--2 alpha (60rng) has been 

rBc0mmended to :i.nduce oe51rus in a signif i can11 y 1 arge 

number of superovulated ca\ttle as compared to 30mg or fSOmg 

dose levels (Garcia e_t a.1̂ , 1983), 

A lower percentage (60 per cent) of animals coming 

to oestrus was observed following administration of P(]iF-S 

a 1 pha aTia 1 o gu e ( c 1 o p r o s t en o 1 ) i mrned i at e 1 y af t e !'• emb r y o 

recovery (E) i n a r e t_ aJL_ „ , 1987) „ I-1 o w e v e r , a d o u b 1 e i n j e c t i o n 

of a P(JF"-E ailpha analogue (fen pros tal ene) given at E4 

h 0 u r s i n t.- e r v a 1 y i e 1 d e d b e 11 e r r e s u 11 s t ,h an a s i n g 1 e 

i n j e c t i o n to induce l u t e o l y s i s at the time of embryo 

r e c o V e i" y (B o 1 a n d .e_t .§_!., ,• 19 8 6 ) „ 

2 "2. FOLLICULAR DYNAMICS.. 

H - 2 . 1 « OVARIAN FOLLICULAR GRCDWIH AND DEVELOPMENT „ 

T h e p r i m o r d i a 1 f o 11 i c 1 e s a r e e s t a b 1 i s h e d i n t h e 

ovary during embryonic development,. Of the appro;-;.. 

•'15 0 ,0 0 0 p I" i m 0 r d i a 1 f o 11 i c 1 e s p r e s e n t a t b i r t h i n h e i f e i- s 

( E r i. c; !•:: 5 o Ti, "19 6 6 ) y 1 e s s t h a n 100 will mature and o v u 1 a t e 

during the life time of an average animal. The vast 

m a j o r i t y o f f o 11 i c 1 e s p r e s e n t a t b i r t h d e g e n e r a t e b y a 

process known as atresia,. F"o 11 i cular atresia has been 

d e s c r i b e d for sever a 1 m a m ITI a 1 i a n s p e c i e s i n c 1 u d i n g c o w s 

(Raja k o s k i , 19 6 0 5 I r e 3. a n d a vi d R 0 c h e , 1983) , 



D u r i n g t h e 1 i f e t i m e o f t h e f e m a 1 e , p r i iri a r y 

f 011 i c: 1 (5 s e n t e r a p o o 1. o f g r o w i n g f o 11 :i. c 1 e s i n r e s p o n s e t o 

a s t i m u l u s that r e m a i n s u n d e f i n e d « F o l l i c u l a r d e v e l o p m e n t 

to the antral stage may occur independent of gonadotropin 

a c t ion (D em ps e y y 1973), bu t t h e r at e o f p r e ••••• an t r a 1 

f o 11 i c 1 e growth is acce 1 erated by goTtadDt ropins „ 

The development of lairge follicles on the ovary 

is a dynamic process,, F"or eg„y large follicles appear on 

the surface of the ovary, regress and are replaced by 

other 1 a r g e f o 11 i c 1 e s . W h y s o rri e f o 11 i c: 1 e s r e g r e s s a n d 

others go on to ovulate is not understood,. Follicles 

destined to ovulate probably arise from a pool of growing 

f o 11 i. c 1 es 1 ess than 48 hours bef o re ovu 1 at i on (Hanse 1 and 

Convey, •1983) „ 

T h e f a i 1 u r e o f |-i o r m o n a 1 t r e a t m e n t s t o c o n t r o 1 

f 011 i c u. 1 a r d e v e 1 o pm e n t a n d s u p e r o v u 1 a t i o n i n d o m e s 11 c: 

anima1s gives e v iden ce of s i gn i f i cant gaps in ou r 

u n d e r s t a n d i n g o f t h e m e c h a n i s m s t h a t r e g u 1 a t e t h e 

development and function of ovulatory follicles,, It is 

g e n e r a 11 y b e 1 i e v e d t hi a t t h e o v u 1 a. t o r y f o 11 i c 1 e i s 

"selected" from a pool of similar-sized follicles because 

i t h as s oine ad v an t ag e over t l"i e others an d t hat i t e n su r e s 

its "dominance" over the other follicles in its cohort by, 

in some way, actively suppressing their further 

development (Fortune et ai», 1988)„ 



V a I" i o 11 s t h e or i e 5 re g a r d i n g d e v e 10 f :• m e n t 0 f 

f o .1. ]. i c 1G s :i. n t i"i e b 0 v i n e 0 v a. r y h a v e b e e n pro p o s e d w i t h s o m e 

w 0 r k e r 5 p o s t u 1 ss t i n g f o 13. :i. c u 1 a r d G V e 1 O p m e n t i TI a v> a v e -• 

p a 11 e r n w h e r e a s 01 h e r 5 r e g a r d i ri g ;i. t a s a c 0 n t i. n u 0 u s 

process and stating the ex i s t e n c e of f o l l i c l e s of all 

s i s e s , including large f o l l i c l e s , on each day of the 

o e 51 r 0 u. 5 c y c ]. e » 

R £i j a I:: o s k i ( "i 9 6 0 ) p o s t u 1 a t e d t h a t t h e r e a r e I vj o 

" w a v e s " of f o 11 i cu 1 a r g r 0wth wi t h f o 11 i c 1 e s > 5mrn i n 

d i a iTi e t e r d u i'- i n g 0 e 51 r 0 u s c y c 1 e s . o n e o c c u r r i r\ q h e t w e e n 

d a y s 3 a n d 4 o f I h e c y c1e an d p r 0 d u c i n g a 1a r g e a t r e t i c 

•P 011 i c 1 e a t a r o u n d d a y -'12 a ri d t h e 5 e c 0 n d b e g i n n i n g a r 0 u n d 

d a y 12. t o '14 a n d c u 1 rn i n a t i n g i n o v u 1 a t i o n „ 

On t h e 01 h e r h an d , Mario n e t a 1.., ( 1968) c 0 n c 1 u d e d 

that the growth of f 011 i c 1 es i5 cont inu0us and c0n51an't 

and that follicles develop to > •10mm independent of the 

s t a g e 0 f t h e o e s t r 0 u s c y c; 1 e . 

Choudary e_t al „ (1968), Dona 1 dson and Hanse 1 

<196S) and liar ion and Gier (-r-??'!) also presented evidence 

against waves of follicular growth stating that follicular 

growth is continuous and independent from the phases of 

t h e c y c 1 e „ 

Swan son e_t aj^, (1972) agreed with Rajakoski's 

the0 r y af t e r no t i c ing s imi 1 ar cfianges xn t he num b e r and 

s i z e o f f o 11 i c 1 e s i n t h e b o v i n e o v a r y . 



Irt o t h e r stu.ci i es that emp 1 oyed dye mar k ing of 

selected large follicles or cauterization of ;r*ll follicles 

> 5miTiy the authors concluded that growth and replacement 

of the largest follicles on the ovary is more rapid at the 

end of the c y c 1 e < Duf ou r e_t al... , 1 9 7 2 ; Ha11 on _e.t. fil,„ , 

•19 S1 ) „ T h e y f o u n d t hat t h e p r e o v u. 1 a t o r y f o 11 i c 1 e w a s t h e 

largest follicle present on each pair of ovaries by 3 days 

pr i o r to oest rus y but before t h a t , thie pr eo vu 1 ato r y 

f o11i c1e wa s not con s i s t e n 11y the 1a r g e s t f o11 i c1e (Du f o u r 

.et BA_« ; 197S) „ 

1 r e 1 a n d e_t a j,.. (1979) suggest e d t h a t f e w h e i f e r s 

have follicles in the large range between days 1 to 4 but 

rn 0 s t have follicles i n this r an g e a f t e r t h i s t i m e , a 1 s o 

suggesting a growth wave„ (However, only one follicle in 

the medium or 1arge range but not both are general 1y 

observed per pair of ovaries on any day of the cycle» 

I"-' e r h a p s , 1 a r g e v i a b 1 e follicles secrete p r o d u c t s ( i . e • 

oestrogens) that inhibit growth of new follicles until a 

1 a r g e d o m i n a t i n g f o l l i c l e fa e c o m e s a t r e t i c a n d d i s a p p e a r s ., ) 

T h e o b s e r v a t i o n s o f M a 11 o n e._t a,!.» ( 19 8 1 ) t h a t a s 

the cycle advaxnces,- there is an increase in the rate of 

r e p1a cement of 1a r g e f o11i c1e s and an e n h an c e m e n t i n t h e 

g r o w t h r a t e o f m e d i u m - s i :•: e d f o 11 i c 1 e s r c o u 1 d n o t b e 

e x p l a i n e d on the basis of the c i r c u l a t i n g g o n a d o t r o p i n 

l e v e l s s i n c e the lev e l s of F'SH and LH do not a p p e a r to 

d i f f e r d u r i n g t h e e a r 1 y a. ri d 1 a t e s t a g e s u n t i 1 d a. y '18 .. 

I-10 w e v e 1" r t h e r e s u 11 s d i d n o t s u p p o r t t h e c o n c e p t o f t w o 
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waves o f f o 11 i c u. 1 a r g r o w t h p r o p o s e cl b y R a .;j a k o 5 k :i. ( 1 9 6 0 ) , 

b u t t h H y cl :i. d s i i p p o r t t h e cone e p t o f a n i n I r a o v a r i a n 

i n h i b i t o r y a c. 11 o ri o f t h e 1 a r g e s t f o 11 i c I e o n s m a 11 e r 

f o 11 i c :i. e s „ 

Matton e.t ai„ (••|981) indicated that in cattle 

f D11 i cu 1. ai- g r ovut h and at r es i a o f f o !i. 1 i c 1 e s )• 6rrim d i arne t e i" 

were more rapid after day 13 than before day 8 of the 

cycle« Most large follicles persist on the ovarian 

s u r f a c e f o r a t 1 e a s t 5 d ays ' b e t w e e n d a y 3 a n d 13 o f 11"i e 

0 e s t r 0 u s c y c 1 e . A •(•' t e r d a y "13 , m o s t o f t h e s e 1 a r g e 

follicles d i sax p pea red within a 5 days period and were 

r e p 1 a c. e d b y n e w p r e o v u 1 a t o r y s rn a 11 f o 11 i c 1 e s ,. 

I r e 1 a n d a n d F̂  o c h e C 1 9 8 3 ) d e t e r m i n e d t l"i e 

d e v e l o p m e n t of t h r e e Isirge o e s t r o g e n - a c t i v e f o l l i c l e s o v e r 

t h e c o Li r s e o f t h e c y c 1 e a t a b o u t 7 d a y i n t e i-" v a 1 s y w i t h 

o n 1 y t h e 1 a s t f o 11 i c 1 e s u c c e s s f u 11 y o v u I a t i n g „ 

I r e 1 a n d a n d R o c h e ( "19 8 7 ) h y p o t h e s i 2 e d t h a t d u r i n g 

b o V i n e o e s t r o u s c y c 1 e s t h ere a i" e 3 s u c c e s s i v e p |-i a s e s i n 

w h i c h 0 n e f o 11 i c 1 e i s s e 1 e c t e d , b e c o m e s d o m i n a n t, a n d 

e i t h e r o v n 1 a t e s o r b e c o m e s a t r e t i c y d e p e n d i n g o n p 1 a s m a 

|:;i r o g e s t e r o n e c o n c e n t r a t i o n s d u r i n g i t s d o rn i n a n c: e p h a s e .. 

S a v i o ejt a_l., ("1988) c o n c l u d e d t h a t f o l l i c u l a r 

d yn am i c s du r i n g t h e o e s t r ou s c y c 1 e o f t h e riia j o r i t y o f 

heifers was characterised by the growth of E or 3 dominant 

f 011 i c 1 e 5 y t l"i a t,. a f t e r v B. r i a b 1 e p a 11 e i-" n s o f g i" o w t h , 

reached maximum sizes at comparable stages of the oestrous 

c y c 1 e „ 
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F a r t u n e e..t a_l. „ (19 8 8 ) a 1 s o f o u n d t h a t t h e i- e a r e 

t h r e e w a v e s o +' f o 11 i c u 1 a r g r o vj t h d u r i n g t h (5 o e s t r o i.i s 

<:; y c 1 e , wit h t h e t h :i. r d w a v e c u ]. m i n a t i n q i n o v ii 1 a t i o n » EI <m c h 

wa V e c Q n s i s t s o P t l"i e d e v e 1 o pin e n t o f one f o 11.1 c 1 e t o a 

large s i z e , w h i l e other f o l l i c l e s in the cohort fail to 

e n l a r g e or grow only s l i g h t l y and g r a d u a l l y regress,. 

F o r t u n e et. a i - <-1991), R o c h e and Bo land (•199-1) 

and T a y l o r and Raj amah end ran (•1991), with the h e l p of 

ultrasound imaging,- have shown that cattle e;!hibit 2 or 3 

waves of follicular development during an oestrous cycle,. 

Long cycles general, ly have 3 d o m i n a n t follicles^ the 2nd 

d o m i n a n t f o 11 i c 1 e i s t h e o v u 1 a t o r y f o 11 i c 1 e „ 

1" h u s w e 5 e e t h a t h i s t o 1 o g i c a 1 e x a ITI i n a t i o n , b y 

e a r 1 y i n v e s t i g a tor s , o f ovaries o b t a i n e d a t s 1 a u g h t e i-

geTie rat ed conf 1 i ct a.ng ideas abou t t he pa11 e rn of 

d e v e 10 pm e n t o f 1 a r g e b o v i n e -P o 11 i c 1 e s . 

11 i 5 n 0 w w e 11 e s t a b 1 i s h e d f r o m h i s t o 1 o g i c 

o bs e r va t i o n s , f o 11 :i. c 1 e d y e iria r k i n g t e c hn i qu e s , hi o r mo n a 

rn e a s u r e m e n t s a ri d m ore r e c e n 11 y u 11 r a s o n a g r a p h i c 

e ;•! am i n a t i o n o P o v a r i e s , t l-i a. t foil i c 1 e g r o w t h o c c u r s i fi 

w a V e 5 t |-i !'• o u g h out t h e o e s t !'• o u s c y c 1 e . D u r i n g e a c h o f t h e s e 

w a v e 5 y s e V e r a 1 f o 11 i c 1 e s b e g i n t o g r o w w i t h o n e " d o m i îi a n t " 

f 011 i c 1 e 0 u t s t r i p p i n g a n d s u p p r e s s i x^ g t h e f u r t h e r g r o w t h 

of the other C subo rd inat e) f o 1 1 i c i es in i ts coho r t„ On 1y 

:i. n t h e last w a v e o f t h e c y c 1 e d o e s t h e d o m i n a n t f o 11 i c 1 e 

n o r m ally o v u 1 a t e .. ( A r m s t r o n g , 19 9 3 ) ., 
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2,.2.2. DAY OF INITIATION OF SUPEROVULAIORY IREAIMENI 

Rajakoski (1960) has reported that the majority of 

b 0 V i n e ov a r i an f o 1 1 i c1e s a r e i n v a r i o u s s t a g e 5 o f a t r e s i a 

a n d t h a t a t r G S i a vj a s rn o s t r a rn p a n t d u r i n g rn i d c y c 3. e . 

S a V i o e.t aj,.. ( 1 9 8 8 ) a n a I y z e d t l"i e r- a t e s o f g r o w t l"i 

a fi d a t r e s :i. a a n d s u g g G s t e d t h a t t h e r a t e s o f g r o w t h a n d 

a11" e s i a w e r e 5 1 o w G S t du r :i. n g m :i. d-•• c y c: ]. e „ Thi e :i. r r e su 11 s 

su g g e s t t h a t t h e rno s t d :i. f f i cu 11 t :l m e t o s t :i. inu 1 at e 

f o l l i c u l a r g r o w t h is at m i d - c y c 1 e , a n d t h i s o b s e r v^it i on 

iTi a y h a v G r G 1 G v a n c G t o s u p G r o v u 1 a t o r y t r G a t ITI e n 1̂  s i n i t i a. t e d 

a t t h i s tinie„ 

!•-I e n c: e ,. t o p r even t t h e f o 11 i c u 1 a r a t r G S i a a n d 

accelGratG thG growth of inGdium sized follicles, 

su pe r 0 Vu 1 ato r y pi"o cedu i"GS ar e in i t iat ed wi t h t he 

administrat:i.on of £i gonadotropi.n during the niid••-1 utGa 1 

p h a s e o f t h G C y c 1 e (d a y 8 t o 14) , f o 11 o w e d b y a n i n j G c t J. o n 

0 f PGF••••• 2 a 1 p|-ia 48 h ou r s 1 at e r , t o i ndu c e 1 u teal r G g r e s s i o n 

r e s u 11 i n g i n o G S t r u s a n d o v u 1 a t i o n (B e 11 e r i d g e , 19 7 7 ? 

ElsdGH ei a.l.„ , 1978; lionniaux .et. a,l.„ , 1983; Donaldson, 

1984? Agarwal et al,. - 1992) „ 

11 i s a 1 r e a d y G S t a b 1 i s h e d t h a t t h e f o 11 i c u. 1 a r 

dynamics of bovine oestrous cyclG is charactGrizGd by 2 or 

3 wavGs of follicular d.Gve 1 opment. with one large follicle 

tiGComing dominant per wave. These waves occur at about 7 

d a y i n t G r v a 1 s o v G r t h G C O U r s e o f t h e c; y c 1 e w i t h o n 1 y t hi e 

1a s t f o11i c1e success f u11y o v u1a t i n g (Ir e1an d a n d R o c h e , 



1987? Fortune e.t. al.. , -1988? Roche and Bo land, i99-t ? 

F'ortune et .§.1..., •'1991 > . The dominant follicles s^ra 

genereUly present on day 6-7, •14---16, and in the 

f 011 i cLi 1 a I" phas e o •? t h e c y c 1 e (S i r o i s and F'o r tun e , 'I *'?SS) = 

2.2.3. INFLUENCE OF DCMIMANT FOLLICLE CiVER, SUreROVULAIORY 
RESPONSE 

Thus, we see that when superovulatory treatment is 

i n i t i at ed du r i n g t I'l e m i d••••• 1 u t e a 1 phas e o f t h e o e s t r ou s 

cycle' (i„e» day 8 1 4 ) , there is an absence of a dominant 

f o 11 i c 1 e 0 n t h e o v a r i e s „ 

P i e r son an d G i n t h e r ( 1 9 8 8 ) s u g g e s t e d t h a t t h e 

p r e 5 e n c e o f a 1 a r g e d o rn i n a n t f o 11 i c 1 e m a y h a v e a n e g a t i v e 

e f f e c t o n t h e s u p e r o v u 1 a t o r y r e s p o n s e , s i n c e t hi e 

o c c u r r e n c e o f a 1 a r g e d o m i ri a n t f o 11 i c 1 e w a s a. I s o 

a c c 0 m p£xn i e d b y s e 1 e c t i o n a g a i n s t o t h e r f o 11 i c 1 e s n 

GI"ass0 et , a l . ( 1 9 8 9 ) i " e p o r t e d a d e c r e a s e d 

o V u 1 a 10 r y r e s p o n s e w h e n s u p e r o v u 1 a t i o n w a s i n i t i a t e d i TI 

t h e p r e s e n c e o f a d o m i n a n t f o 11 i c 1 e ,, 

Goulding e_t a J,., (1990) observed that the 

s u p e r o V u 1 a t o r y t r e a t rn e n t i n i t i a t e d o n d a y 2 r e s u 11 e d i n a 

d e c r e a s e d n u m b e r o f o v u 1 a t i o n s a\ n d e m b i" y o s r e c o v e r e d a s 

c: o m pa r e d t o d a y 10 o f t h e o e s t r o u s c y c 1 e n 
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Guilbau;!, t et al , < 199la) suggested that the 

p r e s e n c e o f a d o m i n an t f o 1 ]. i c 1 e b e f o r e su p e r o v u ]. a t i o n rna y 

decrease the superovu].atory response and/or alter the 

matu rat i on o-i- t h e f o 11 i c 1 e s du. r :i. n g t r eatmen t, e s pe c i a 11 y 

w h e n e m e r g e n c; e o f t h e d o m :i. n a n t 1 a !'• g e s t f o 1.1 i c 1 e o c: c LI r s 

within 3 days of the start of treatment.. 

Drian court K•^\99•^) and Ko et al,., ('I?'?'!) concluded 

t h a t a d o m i n a n t f o 11 i c1e c ause s r e g r e s s i o n o f i t s 

subordinate follicles, and during its growing phase 

s u p p r e s s e s t h e e m e r g e n c e o f t h e n e ;•; t w a v e „ P r o b a b 1 y, t h e 

l a r g e s t r e c r u i t e d f o l l i c l e i n h i b i t e d the FEsH s u p p o r t to 

t h e 01 h e r f o 11 i c 1 e s t h r o u g h n e g a t :i. y e f e e d b a c k a c t i a n s o f 

oestradiol and inhibin, or it might be due to a direct 

suppressive effect exerted through an unknown paracrine 

m e c h a n i s m (D r' i a n c our t, -19 91 ) „ 

I--Iuhtinen .e_t fd." ^ 'i'•?'?2) a 1 so re 1 ated the re 1 ative 1 y 

good responses to superovulation on day 8 to 14 of the 

o e 51 r 0 u s eye 1 e t o t h e a b s e n c e o f a. d a in i n a n t f o ]. 1 i c 1 e a t 

the time of initiation of gonadotropin treatment.. 

G r a y .e.t a.l... (19 9 S) f o u n d n o d i f f e i" e n c e i n t hi e 

yield of transferable or total embryos when treatment with 

F SH w a s b e g u n d u r i n g t h e p e r- i o d o f m o r p h o 1 o g i c a 1 

r e g r e s s i o n o f the d o m i n a n t f o11i c1e c o m p a r e d t o con t r o 1 

cows in which FEiH treatment was begun on day 10 vn. thout 

r e g a r d f o i" a b s e n c e o r p i'- e s e n c e o f a d o m i n a n t foil i c 1 e .. 
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2-3" GOMADOTRQPIIM PRIMING 

L...0ok i ng at t he "wave-pa11,e rn " o f f o 11 i cii 1 a r g r owt Yi 

and rnaturat ion in the bovine oestrou s cycleSs- Fortune et al „ 

( 19 S S) h o p e d t h a t t h e s e o b 5 e r v a t i o n s m i g h t g e n e r a t & i d e a s 

a b o u t w ays t o i m prove s u p e r o v u 1 a t ion. F" o r e g . , p e r h a p s 

treatment vrith a gonaidotropin (like F'SH) during the First 

wave could increase the number of follicles > 4 mrn present 

during the second wave and application of a superovulating 

treatment at the beginning of the End wave might then result 

in a better synchronized group of ovulating follicles^ 

COM.) 5 have both pre-and post ovulatory peaks of 

circulating FSH (Dobson, 1978)„ This has led to several 

a 11 e m p t s t o e >; p e r i m e n t a 11 y m o d i f y t h e p o s t - o v u 1 a t o r y F" S1-1 

levels (by the administration of F-SH post-ovulat i on) in 

hopes of increasing the follicular recruitment. 

There is conf 1 i ct ing evidence in the 1 i teratui-e on 

the effects of early cycle gonadotropin in cattle. Some 

!'• eports show evidence of a .p..o.5jrl_ijv-;_e, effect of gonadotropin 

priming (Raj amah end ran _et a_.l.» ? 1987;! Ware e.t aj,,« i- 1988? F'etr 

.gl <ai->- 1990P Touati .e.t ai„ , 1991 )„ In other studies, 

s i m i 1 a !'• p r i m i n g 11' e a t m e n t s e i t h e r h ad ]]£ s i qn i f i cant effect 

on super ovulatory response (Rieger e_t al.. . 198S; Gray et. 

a 1 ., , 199S) or resulted in a si qnif i cant r eductjJQn in 

o V u 1 a t i 0 n r a t e a n d e m b r y o r' e c o v e r y ( G r a s s o e.t ,a_l.. , 1989; 

Lussier and Carruthers, 1989? Guilbault et .a.1.. ? 1989? 

Guilbault et al., 1991b)„ 



M o n n i a u ;•; e_t aj.. „ ( 19S3 ) p r o p o s e d t hi e u s e o f F-' S H 

e a I'-1 y i n t h e eye 1 e t o s t i mu late t h e d e v e 1 o pm e n t o f f o 11 i cl e s 

b y i" e d u c i n g t h e r a t e o f a 11'' e s i a „ 

M 0 01'- ej- al_. (19 8 4) h y p o I h e s i z e d t hi a t p r i in i n g t hi e 

ovary with g o n a d o t r o p i n to prevent a t r e s i a of pre-antrvSl 

f o l l i c l e s and to stimulate antral f o l l i c l e d e v e l o p m e n t 

before s u p e r o v u l a t i o n may be a beneficial procedure in te r m s 

o f i n c r e a s i n g t h e o v u 1 a t o r y r e s p o n s e ., 

2 „ 3 „ 1 „ P O S I T I V E E F F E C T OF PR..IHING 

Raj amahend ran e_t a j. « (1967) primed one group of 

donor cows with 2„5 mg of FSH on days 3 and 4 of the 

o e s t !'• 01.1 s c y c 1 e „ S u p e r o v u 1 a t i o n w a s t h e n c a i" r :i. e d o u t i n 

all animals using FSH on days 9 '13 of the oestrous cycle,, 

The mean number of excellent and good embryos recovered 

w a 5 g r e a't e r f o r t hi e p r i m e d a n i m a 1 s „ 11 w a s c o n c 1 u d e d 't h a 'I 

a d m i n :i. s t !'• at i on of 1 ow d o s e s of F"£5Fl at t he beg inn ing of t hie 

o e s t r o u s c y c l e i n c r e a s e s o v u l a t i o n r a t e , n u m b e r of o v a a n d 

e ;•; cell e n t an d g o o d q u a 1 i t y e m b r y o s r e c o v e r e d ., 

W a r e e.i. iii.» '•• ''I '^^ S 8 ) pi r i m e d h e i f e r s w i t h 10 m g F S H -•• p 

on day 2 or 3 of the oestrous cycle,, The primed h e i f e r s 

hi ad a h i g h e r n u m b e r o f o v u 1 a t ions a n d a h i g h e r n u rri b e r o f 

fertilised ova indicating that there was no s i g n i f i c a n t 

d e t e r i o r a t i o n in ovum quality due to priming,. The results 

showed thaxt F'SFI-p priming improved super o v u l a t o r y 

e f f i c i en c y i n cattle„ 
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F*etr. et aj, „ ('1990) primed one group of cow with 

E 0 0 1 . U „ F*HSG 0 n day 4 and sn p e r o vu 1 a t ed a 11 c o ws w i t I'l S 8 0 0 

.I.U„ PMEJG between days 8 and -12,. The F-'MSG- primed cows 

had a higher a v e r a g e number of corpora lutea <17.8 v/s.. 

"/ . S) a n d a h i g h e r p e r c e n t o f r e c o v e i" e d ova (7 0 „ 2 v / s . 

60»5 ) ., TI'l e pe r c en t o f g o od qua 1 i ty emb r y o s r e c o v e red, 

though ir was not s i g n i f i c a n t l y d i f f e r e n t between the two 

g i" o u. p s (7 0 „ 7 a n d 7 9 „ 3 ) „ 

T o u a t i et a J..« ( 'i 9 91 ) a 1 s o r- e p o r t e d s i g n i f i c a n 11 y 

i n c r eas ed su pe r o vu 1. at i on r at e s i I'l c o ws g i v en p r i m i n g d o s e 

of F"BH at t he beg i nn ing of t he cy c 1 e . 

2 „ 3 „ 2 „ ' i\IO EEFFECT OF PRIMING 

R i e g e r e,t a},.. (-1988) o b s e r v e d t h a t pr e--t r e a t m e n t 

w i t h iOmg F'SF-i-p on d a y 2 of t h e o e s t r o u s c y c l e had n o 

e f f e c t on t h e t o t a l s u p e r o v u l a t o r y r e s p o n s e or on the 

n u m b e r o f t r a n s f e r a b 1 e e m b r y o s c o 11 e c t e d a t d a y 7 o f 

g B s t a t i o n „ 11 w a s s u g g e s t e d t h a t F' S F̂  -• p r' i ITI i n g e a i-1 y i n 

t h e c y c 1 e m a y b e a d v a n t a g e o u s i n p r o m o t i n g s u f:> e i" o v u 1 a t i o n 

o n l y w h e n the s u p e r o v u l a t o r y r e s p o n s e of t h e p o p u l a t i o n of 

a n i m a 1 s is o t h e r w i s e w e a k„ 

G r a y e t a.!,.. ( 19 9 2 ) ci 1 s o f o u n d n o b e n e f i c i a 1 e f f e c t 

upon priming the cows with 5mg F S H - P on day 2 and 3 of the 

o e s t r o u s c y c 1 e a n d c o n c 1 u d e d t h a t p r i m i n g M; a s n o t a n 

effective means for improving the s u p e r o v u l a t o r y response 

i n c a 111 e .-. 
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2»3„3. NEGATIVE EFFECT GF PRIMING 

T h e s t u d i. e s o f G r a s s o ejv f*,]... (1989) shows d t h a t 

FSH~pr :i.ming resu 11ed in a sign if i cant reduct i on in 

ovulation rate and embryo recovery aind hence a decreased 

superovulatory response. 

Lussier and Carruthers (•19S9) injected cows twice 

daily w i t h F S H •• - P f r o m d a y 'I t o 6 a n d then initiate d 

Buperovulation and found that pre-treatment with FSH-P 

decreased the superovulatory response» It was suggested 

that tl"ie IT)e chan i sm f o r this wou 1 d appeai" to be asso c iated 

wit h r e d u c e d e n d a g e n o u s F S H p i" i o r t o t h e s t art o f 

B u p e r 0 V u 1 a t i o n . 

Gu i 1 bau 11 e_t. a_ 1̂  „ (-1989) c on c 1 ud ed t h at p r i m i n g t h e 

heifers with lOmg FSH P on day 3 of the oestrous cycle 

decrea^sed the superovulatory response and this was 

associated with the presence of a higher number of 

follicles > 7 mm prior to initiaition of the superovulat i on 

treaitment., 

Gu i 1 baai 11 et.^ aj^, (1989) suggested that pr iming 

with F'SH-P ait the beginning of the oestrous cycle altered 

the profile of endogenous FBH concent rait ions prior and 

du r ing the su pe r ovu1&t i on t r eatment and th is ref1e cted , to 

some extent X the axl teraxt ions in development of lairge 

follicles. Presence of large follicles and/or their effect 

on endogenous F-"SH concentraxtions maiy be aissociated with 

the reduced superovulatory response in FSH-pr imed heifers,, 
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G u i ]. b a u 11 e_t a J. „ ( 19 91 b) a g a i n o b s e r v e d d e c r e a s e d 

5 u p e r o V u 1 a t o r y r e s p o n s e s w h e r i p r i rn i n g w a s d o n e w i t h 10 rn q 

1""SH on day 3 o f t he o es t r ous c y c 3. e . 11- was c: on c 1 ud ed t hat 

a s s & s s iTi e n t o f f o 11 i c: u 1 a r s t a t u s p r ior to 5 u p e r o y u 1 a t :i. o n 

may be i m p o r t a n t for tho; i m p r o v e m e n t of super o v u l a t o r y 

response in cattle„ 

DISCUSSION 

The failure of FS3H priming to increase ovarian 

response to a subsequent superovulatery treatment may have 

b e e n d u e t o i n ai p p r o p r i a t e t i rn e i n t e r v a 1 b e t w e e n t h e 

p !'• i m i n g a n d s u p e r o v u. 1 a t o r y t r e a t m e n t (A r m s 11- o n g , 19 9 3 ) ,. 

F'riming with F-SH has been reported to cause a 

d e1a y i n t h e d e v e l o p m e n t o f t h e d o m i n an t f o 11i c 1 e (G ra s s o 

El. Stl." r 1989),, In a d d i t i o n , large f o l l i c l e has been 

a s s o c i a t e d with a reduced s u p e r o v u l a t o r y r e s p o n s e (Grasso 

.il £ll," r -1989) „ 

In the study of Gr a y e_t al,, (•1992),. in vjhich no 

e f f e c t o f F S H p r i m i n g w a s o b s e r v e d , t h e d o m i n a n t f o 11 i c 1 e 

in the F-SH primed a n i m a l s reached m a x i m u m d i a m e t e r 1.5 

days earlier than in controls,, and may have lost its 

dom inat ing capabi 1 i t i es by the t in'le the su pe rovu 1 ato r y 

t r e a t m e n t w a s b e g u n „ 

1 n cont rast, in the stud i es of Gi"asso _et al.» 

(1989), in which FSH priming decreased the superovulatory 

I" e 5 p o n 5 e , t h e d e v e 1 o p m e n t o f t h e d o m i n a n t f o 11 i c 1 e w a s 
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d e 1. a y e d b y 2 d a y s a s a re s u 11 o f F' B H p i- i m i n g „ 1" h e d e 1 a y e d 

reg ress i on o•(• 'ihe dom:i.nant f o 11 i c 1 e probab]. y re5u 11ed in 

s u p p I'- e 5 3 i o n o f s u b o r d i n a t e f o 11 i c 1 e s p i-- e s e n t w hi e n t h e 

s 1.1 p IS r D V u 1 a t o !'• y t r e a't m e n t w a s b e g u. n , i- e s a 11 i n g i n f ewe r 

f 011 i c 1 e 5 !'• e s p o n d i n g t o t h e <:> u p e i" o v u 1 a t o r y t r e a t m e n t „ 

A n 01 h e r o b v i o u s e x p 1 an a t i. a n i s t h e p i" o b a b 1 e 

Var iat :i. on in Lhi con tent in t i-ie pr odi.i c t u<Jed ., 

U n f o r t u n a t e l y , the FESH used to prime cattle a l s o c o n t a i n s 

I....H , and this has been imp 1 i cated as a cau.se of ea r l y 

ovulations (Callesen .et. al ., . 1987),. Touati et al,. (-1991) 

collected significantly more embryos as well as 

t r a n s f e r a b 1 e e m b r y o s w h e n t h e F S I-I p r i m i n g p r o d u c t w a s 

relat i ve 1 y f r ee of LI-I., Any be?ief i c ia 1 ef f e cts of FSH 

p r i m i n g w o u 1 d a p p e a r t o b e c o n t i n g e n t u p o n t h e u s e o f a n 

F"SH product relatively free of LH (Touati _et al.» y 1991). 

G r a y e t a 1_ „ ( 19 9 E) s u g g e s t e d s ever a 1 p o s s i b 1 e 

explanations for the differences between results of 

p r i m i n g i n v a r i o u s s t u d i e s " 

•1 „ T h e I- B H d o s e f o r s u p e r' o v u 1 a t i o n v 6\ r i e d f r o m 2 8 t o 3 8 m g . 

2„ The ini t i a l d a y for the s u p e r o v u l a t o r y t r e a t m e n t v a r i e d 

from 8 to day 16„ 

3. The priming dose of FE'iH varied from 2,5mg on day 3 and 

4 to lOmg on either day 2 or day 3.. 

( F̂  a j amah end ran et a 1 ., , 198"7j. Ware e_t al,.. r 1988; 

R i e g e r e,t, a,l, „ , 1988; G r as s o e.t, a.! „ . 1989). 



2.4„ SUPEROVULATXON 

S u p e r 0 V u 1 a t :i. o n c a n b e cl & f i n e d a s t h e :i. n c r e a s e d 

0 V u 1 a 10 r y r e s p o rt s e , a b o y e t h e n u m b e r t h a t w o u 1 d b e e ;•; p e t: t e d 

10 0 c. c u I" n a t u i" a 11 y, g e ri e r- a t e d i n a n a n i in a 1 b y t i"i e 

a d iTi i ri :i. s t r a t i o n o P e ;•; o g e r\ o li s g o n a d o t r o p i c h o r m o n e s ,. 11 s 

o b j e c t i v e is to i n c r e a s e the n u m b e r of ova re l e a s e d by a^i^ 

ari i ma 1. , s^nd th e r e by t l"i e po t en t i a 1 n u m b e r of enib r yo s „ Iri 

m o n o to ecus a n i m a l like c a t t l e ? t h r e e or m o r e thaai t h r e e 

0 Vu 1 at i on5 ar e cons ide r ed as su pe r o vu 1 at i on (Bett e r i.dge ,. 

-1980). 

S u p e r o V u 1 a t i o n i s a k e y e 1 e in e n t o f e m b r y o t r a n s f e i" 

in ca111e s i n c e it i n c r e a s e s the n u m b e r of f o11i c1es to 

I'- e a. c h m a t u r i, t y „ B u t d e s p i t e t h e f a c t t h a. t o v e r 4 0 y e a i- s 

ha v e e l a p s e d s i n c e the birth o-f the f i r s t calf by eintaryo 

t r a n s f e r ? super o v u l a t i o n still r e m a i n s a m a j o r l i m i t i n g 

factor in the contributions that embryo transfer can make to 

the genetic improvement of cattle,, The unpredictability of 

response caujses severe logistic problems which contribute to 

t h e h i g h cost o f enib r y o p i" odu c t i on i n c on v en t i ona 1 emb r y o 

t r £i n s f e r p r o g r a m m e s (A r m s t r o n g y 'i 9 9 3 ) ,. 

T h e s u p e r o v u l a t o r y r e s p o n s e is e>!tremely v a r i a b l e 

atnd i s inf 1 uen ced by the gen e t i c m a k e - u p, the nurnbe r of 

a n t r a I f o 11 i c 1 e s c a p a b 1 e of i" e s p o n d i n g t o g o n a d o 11" o p i n s , the 

s t i m u l a t o r y a g e n t u s e d , its b i o l o g i c a l activity-,- m o d e of 

i n j e c t i o n and the time of o e s t r o u s cycle art w h i c h 

s u p e r o v u 1 a t o r y t r e a t m e n t i s b e g u, n ( M a p 1 e t o f t, 19 8 4 p B o 1 a n d 

et a l . , •1991). 
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The ovarian status of the donor at the time of 

hormone treatment appears to be a major determinant of the 

super ovulatory response (f'ionniaiu;-; et .a.l,» >• 1983) and it has 

been the subj e ct of niu ch re cent i'-esear ch aimed at improv ing 

s u p e r o V u 1 a t i o n s u c c e s s « 

T' h e c o n c: 1 u s i o n s e e m s i n e s c a p a b 1 e t h a t a n i ITI a 1 

V a r i a b i 1 i t y i s a t ]. e a s t a s i rn p o r t a n t a d e t e r m i n a n t o f 

s u p e r o v u l a t o r y r e s p o n s e a s is t h e p a r t i c u l a r h o r m o n e p r o d u c t 

u s e d , provided that an e f f e c t i v e ( o p t i m a l ) dose is used 

( A r m s t r o n g , 1993),. Other sources of v a r i a b i l i t y are the 

s t a g e o f t h e o e s t r o u s c y c 1 e w h e n t r e a t m e n t i s b e g u n x 

g o n a d o 11'' o p i n p r i m i n q , p r e s e ri c e o i" a b s e n c e o f a d o m i n a n t 

f 011i c 1 e , sue cess of man i pu1at i on of the f o11i c u 1 a r w a v e 

system to m o d i f y the status of the d o m i n a n t follicle and to 

i n c r e a s e t h e r e c r u. i t m e n t f r o m p r e -•• a n t- r a 1 f o 11 i c 1 e p o o .1. 

(Armstrong, 1993).. 

For superovulation, either follicle stimulating 

h 0 I- m o n e (F i:5 H ) o r p r e g n a n t m a r e s e r u m g o n a d o t r o p i n ( P M S (3) i s 

a d m i n i s t e r e d „ I n j e c: t i o n o f e i t h e r g o n a d o t r o p i n a p p e a r s t o 

b e e f f e c t i v e i n r e d u c i n g a t r e s i a o f s m a 11 e r f o 1 ]. i c 1 e s 

(Boland ej, ai„ , 1991 ) . 

P H E) G i s a g 1 y c o p i" o t e i n m o 1 e c u 1 e w h i c h e ;•; l"i i b i t s 

b o t h F £5 H a n d L. H -1 i !•;: e a c t i v i t y . T h e l"i i g h n •• - a c e t y 1 

n e u r a m i n i c acid content of the PMSG m o l e c u l e confers upon it 

a h a1f-1i f e o f a b o u t 5 d a y s (B e v e r s and D i e1e m a n , 1 987) 

w h i c h g r e a 11 y e ;•; c e e d s t h a t o f L. H o r F' S H (3 0 m i n u t e s a n d 110 

m i nu t e s f o r LH and F"SH r e s pe c t i v e 1 y) (Ho o r e.t. ajl.. , "l 9 8 4 ) ., 
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1" h e 1 0 n q h a 1 f 1 i f e o •(• F* M S G i ri c o w s 1 e a cl 5 t o 

r s 5 i d u a 1 P M S G a f t e r t h e p r ;i. m a r y s u p e r o v u 1 a I o r y s I i m u 1 a t i o T i 

which is supposed to adversely affect the number of 

traxnsferable embryos (E^evers and Dieleman,- I'̂ S"/; Dieleman et 

ai„ , -1993) „ 

There is vari£^bility in both F"SH aind LH activity 

o f P M SG n 01 0 n1y am o n g p r e g n an t ma res, bu t a1s o b e t w e e n 

bleedings in the same mare taken at different times during 

g e s t a t ion (G o n 2 a 1 e 2 e. t. a,l,.. y 19 7 S) ., 

E ;•; p e r i m e n 15 i n t h e c o w s u g g e s t t h a t P il S G 

p r e p a r a t i o n s w i t hi h i g h F' S H a c t i v i t y r e 1 a t i v e t o I... H p r 0 d u c e d 

higher super o v u l a t o r y response than when F"EjFi/LH ratio was 

low ( Hump!"i r ey e t aj.,.. , 1 9 7 9 ) . 

C o m m e r c i a l FSH has been shown to vary between lots 

in both FShl and LH a c t i v i t y (Chupin et. al „ , -1984)- D a t a of 

liu r p h y e.t _a_l. - ('1984) s h 0 w a i'' e d u c e d o v u 1 a 101'' y r e s p o n s e a s 

t h e r a t i 0 o f L H / F S H i n c r e a s e d „ C P r o b a b 1 y t h e e 1 e v a t e d L 1-i 

c a n d i s r u p t t h e b aIan c e 0 f an d r o q e n an d 0 e s t r o gen p r o d u c t i 0 n 

n e c e s s a r y f o r p r even t i 0 n o f a t r e s i a i n f 011i c 1 e s „ 

A11 e r n a t i V e 1 y , L H m a y i n d u c e d (3 w n -- r e g u I a t i o n o f i t s 

r e c e p tors 0 T'I t h e c a a n d / 0 r g r a n u 1 o s a c e 11 s ( M u r p h y ,e ,t a.l,. , 

•1984) D„ 

I-I o w e V e r-, i f t h e r e is to 0 m u c h L H p r e s e n t, e i t hi e r 

premature ovulation or lute in i z at i on of F'EiH-stimulated 

f oil i c 1 e s can o c c u r „ B o t h F" S l-l a n d P M S G can c a u s e p r e m a\ t u r e 

o V u 1 a t ion ( C a 11 e s e n eJ: a.1 ,. y 19 8 6 a n d 19 8 7 ) w hi i c hi m a y b e 
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responsible for the failure of prostaglandin F2 alpha to 

induce complete luteolysis and may be associated with a 

failure of an oestradiol and consequently failure of LH 

surges (C a 11 e s e n e_t_ aj... , 19S6) « 

H u m a n m e n o p a u s a1 g o n ad o t r o p i n < h MG) has b e e n 

occasionally used for the purpose of superovulation, as also 

c: e r t a i n p i t u i t a r y e ;•; t r a c t s a 5 w e 11 a s b o v i n e f o 11 i c u 1 a i" 

fluid <BFF). 

£„4„1. SUPEROVULATIQM USING PMSG 

Hafez e_t a_l,. (1963) su per ovu 1 cited heifers with 

3000 or 5000 l.U. PHSJG in one, two, or three doses, 

administered on day •1E,14,-I6, or 18 of oestrous cycle, 

with or without enucleation of C„L.„j 2000 l.U. HCG were 

given 3,4,5,6, or 7 days after the first F̂ MS injection. 

Response was greater in animals that underwent C„L... 

enu cleaition. No advantage was obtained by initiating PMS 

treatment ear 1ier than the 161h day after oestrus nor by 

d i V id ing 3000 I.U „ of t!-ie gonadot ro pin in 2 o r 3 dai 1 y 

d OSes „ T'h e total numbe r o f f o 11 i c 1 e s d e v e 1 o pe d was h i g h e r 

a. t 5000 I.. U „ b u t t h ere w a s a s u b s t a n t i a I i n c r e a s e i n p e r 

cent of luteinized and haemorrhagic follicles. The higher 

dose of PMS (5000 l.U.) did not adversely affect the 

p r o p 0 r t i o n o f ova that were e i t h e i" r e c o v e r e d o r 

f e r t i 1 i z e d . 
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Schwartz and Shelby (1969) induced multiple 

ovulations in heifers using <Gp,. .1.) -1500 I„U,. PMS on day '5 

and 2000 I„U. PMS on day -16; and (Gp.II) 1500 I„U„ PMS on 

day 16„ The animals received 1000 I„U„ l-ICG l/V at the 

first sign of oestrus and A..In was performed- The average 

n u m b e r o f o v 1 a t i o n s p e i- l"i e i f e r f o r e a c h t r e a t m e n t g i" o u !::• 

were (Gp.I) 6., 56 and <Gp„II) 4 „ 7 2 r es pe ct i ve 1 y „ 

Evi e c k e r a n d !-• i n h e i i'- o ( 19 8 6) c o m p a r e d t h e r e s p o n s e 

of He 1 or e cows to su pe i"ovu 1 at i on us ing e i the r FSH P o r 

PMSG., P M S G , given in doses of 1000 and 2 0 0 0 I „ U „ , proved 

10 b e m o r e e f f e c t i v e i n i n d u c i n g s u. p e r o v u 1 a t i o n s i n c e it 

wa s a d m i n i s t e r ed as a s i n g 1 e d o s e „ Th sy sug ges t ed t h a t 

a V o i d i n g s t r e s s in h a n d 1 i n g is e s s e n t i a 1 for a good 

response to h o r m o n a l s t i m u l a t i o n by Zebu cattle „ 

S a u m a n d e a n d C h u p i n ( 19 8 6 ) o b s e r v e d t h a t w h :i. 1 e a 

1 a r g e d o s e o f P M S G ( o v e r 3 0 0 0 I „ U „ ) i n c: r e a s e s t h e n u m b e !'• 

o f 0 V u 1 a t i o n s J t h e q u a ]. i t y o f e m b r y o d e c r e a s e s >. t h e r e f o r e 

11 "I e n u m b e r o f t r a n s f e r a b 1 e e m b r y o s i s n o t i m p i" o v e d „ 1" h e 

i n h i b i t i o n o b s e r v e d w i t h the l a r g e s t d o s e s r e f l e c t s the 

a b s e n c e o f t h e p r e o v u 1 a t o r y I..., H d i s c h a r g e o r i t s e f f e c t „ 

S c h m i t z ( 19 8 7 ) s u p e i- o v u 1 a t e d c o w s o n d a y 10 o f t h e 

cycle using FSH/LH and PMSG (2500 1„U„). 500 ug 

cloprostenol was given 48 hours after beginning the 

h o r m o n e t r e a t m e n t „ A f t e r i n d u c t i o n o f o e s 11" u s -, 

i n s e 111 i na t i on s w e r e c a r i- i ed ou t a t 'I ct h ou r s i n t e r v a 1 s u n t i 1 

the end of o e s t r u s „ l:E'.mbryo r e c o v e r y took place 7 d a y s 
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A f T. PI'- A. I« T h e aver a q e n u rn b e r o f C ., L « was 5 i g n i f i c a n t ]. y 

higher for F'SH/LH treatment than for PMSG (9„3±3,.6 v/s., 

6.S±3.9), while the embryo recovery rale was the 5ame (53 

p e r c (•? n t) . T l"i e a v e i- a g e n u. m b e r o f e m b i" y 0 s r e c o v e r e d w a s 

4 „ 9±5 „ 0 V/ B „ 3 „ 6±4 . 4 ., El'mbryo qu.a 1 i t y wa5 n o t 

s i g n i f i c a n t ]. y affected b y hi o r m one o r s e q u e n c e 0 -P 

t r e a t nien t „ 

E l e c k o e.t al., (1983) treated cows with 2 0 0 0 or 

30 0 0 1 „ U . PMSG and 0 „ 5 mg c 1 o p r o 51 en o 1 4 8 h ou 1- s later,, 

I n s e m i n a t i 0 TI W a s c a i" r i e d o u. t 7 2., S 4 a n d 9 6 Y\ o n r s a f t e i" 

treatment,, E m b r y o s were recovered by flushing 7 d a y s 

a f t e r A. I „ . N o e m b r y 0 s w e r e r e c o v e i" e d f r o m c 0 w s t hi a t h a d 

b e e n g i v e n 2 0 0 0 I „ U „ P M S G, a n d S e m b r y 0 5 w e r e r e c o v e i" e d 

from 8 cows each given 3 0 0 0 I„U„ PMSG„ Of t h e s e , 4 emb r y o s 

were judged as suitable for transfer,. W e i g h t of o v a r i e s 

a v e r a g e d 1 '7 , 3 a ri d 4 0 . 7 g for c 0 w s q i v e n t hi e t w o d o s e s 0 f 

PMSG r e s p e c t i v e1y, t h e d i f f e r e n c e b e i n g s i g n i f i c an t. 

H: i m e_t a 1. „ ( -19 8 8 a ) J, n j e c; t e d h e i f e r s w i t h 1000 o i-

2 0 0 0 I,.U. PMSG, daily for 3 days,, In the two g r o u p s , the 

number of C„L„ averaged 3.2 and 9.2, number of embryos 

recovered 2„3 and 6„0 and embryo recovery rate ( i.e,, 

number of embryos per number of C „ L „ ) 73.6 and 70 .-'I per 

cent res p e c t i v e1y„ 

C a r a 1 £jt aj^ „ (-19 8 9 b) s u p e r o v u 1 a t e d c o w s a n d 

heifers using 2000--2500 I„U„ PMSG on days 8--14 of the 

oestrous cycle (Gp„1) or immediaitely after the presence of 
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a C«L.. determined by means of rectal palpation <Gp.2), 

followed by an injection of 500 P-g F'GF~-S alpha in both 

groups n The nuniber of embryos recovered averaged 2., 6 and 

r e s p e c t i v e 1 y f o r cows i n g r o u |::i s 1 a n d 15.0 and. 

4„3 for heifers? the per cent of transfer£;!ble embryos was 

62 and 52„9 respectively for cows in groups 1 and 2 v/s„ 

SO.O and 79„7 for heifers. 

Caral e_t aj... (•1989a) superovu 1 sited 25 heifers by 

means of an injection of 1500-2000 I.U. PMSG on day S--12 

of natu ra 1 oest rus . foliowed by 500 Ug F-GF"-2. a 1 pha 48 

hours Later. The number of C J and embryos per female 

a V e r a g e d 7 . 4 a n d 4 „ 6 r e s p e c t i v e 1 y v / s . 7 „ 9 a\ n d 4 » 7 

r es pe ct i ve 1 y f o r 25 he i f e r s r e ce i v ivig the same t r eatrnen t 

d u 1- i n g a n i n d u c e d o e s t r u s . 

C h u n g e t. a .1.. ( 19 89) s u p e r o v u 1 a t e d c o w s w i. t h Z 0 0 0 

I.U. PMSG,. followed 4 8 hours later by 25mg PGF'-2 a l p h a . 

Th e numbe r o f C.L. on day 6 9 o f the c y c 1 e av e r aged 8.8 

and the rate of normal em.bryo recovery was 6 0 . 4 per cent. 

F" u e n t e e_t a .1.. (19 8 9) i n j e c ted c o w s M; i t h 4 0 -• 4 8 m g 

FSH or 1500-2500 .I.U, PMSG, followed by O.Smg of 'ul d. 

3.1 p h a analog u e 4 8 h o u r s 1 a t e r . A11 f e m a 1 e s w e r e 

inseminated with frozen semen 1£̂ •̂ •24 hours after the onset 

of oestrus. The numbe r of embr yos ave raqed 7' „ 8±5.9 arid 

3,3±2.5 I'-es pe c t i ve 1 y of wh i ch 5 „ 4±5 . 0 and 2 . 1 ± 1 . 0 we r e 

viabler and the overall production of embryos of treated 

females in the two groups averaged 6.81:6.2 and 2„4±2.0 

(P < 0.001)„ 
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J 0 r d t a n d L o r e n 2 i n :i. ( 'i 9 8 9 ) 0 b s e r v e d I h a t ;i. n c 0 w 5 

s u p e r o V u I a t e d w i t h P H S G y a 101 a 1 o f 4 e m b r y o 5 a n d a n 

a v e r a q e of 4.-1±0,. 3 ova per d o n o r r e s u l t e d ? w h e r e a s cows 

supe r o v u l a t e d with F'EJH produced an a v e r a g e of 3., 7 ± 0 n 4 

e n'l b r y 0 5 .. 

Kadu £t, a 1..« (1989) coriducted a t r ia 1 in wh i c:i'l 

su. pe ro V111 at ion was i nduesd w i tI'l FSH and F-MSG + 1--lCG i n 

c r o 5 s b r ed c 0 w s ,, EIrnb r y 0 s we r e c o 11 e c t e d on 71 i'l da y a f t e r 

oestrus,, The mean number of C„L.„ was ISII „ The mean S„33 

e m b r y o s w e r e c o 11 e c t e d , 0 f w l"i i c h 0 .66 w e r e m o r p h o 1 0 g i c a 11 y 

n o r m a 1 a n d t r a n s f e r si b 1 e a n d 7 „ 6 6 vj e r e u. n f e r t i 1 i z e d „ 

B u d e V i c i"i e_t a J,. „ ( 19 9 0 ) c o n d u c t e d s u p e r 0 v u 1 a t i o n 

u s i n g 2 5 0 0 I„U„ PMSG ( F o l l i g o n ) f o l l o w e d by 0 „ 5 mg 

cl o p r o s t e n o l 4 8 hours laiter, and a tri p l e inseminaxt i o n , 

wi th a IS hou r s int e r va1 b e t w e e n i n s e m i n a t i o n s . 0f the 

treated c o w s , 3 0 „ 4 per cent did not give a s u p e r o v u l a t o r y 

r e s p 0 n s e ( a v e r a g i n g 0 - 2 o v u 1 a t i 0 n i-i) „ T h e p r 0 d u c t i 0 n 0 f 

t r a n s f e i- a b 1 e e m b r y o s p e r d 0 n 01" a v e r a g e d 3 „ 9 „ 

(3'Farrell and Hartigan (1990) su pe r 0 vu lated normal 

a n d r e p e a t b r e e d i n q c o w s u s i n g 2 4 0 0 -- 3 0 0 0 I. A.) „ P M S G a n d 

non-sur g i cal embryo recovery was attempted. after double 

insemination» An average of 2 „ 0'7 and 1 „ 65 of embryos from 

n o r m a. 1 a n d r e p e a t b r e e d i n g c o w s r e s p e c t i v e 1 y ( P < 0 „ 01 ) 

w e r e c o n s i d e r e d v i a b 1 e » 



F̂  o cl r i g u e s e t a 1 « (19 9 0) c o 11 e c t e d e m b r y o s f r o rn 

Melorei- Ind0--Brasi 1 :i.an (and Gi r cows treated with a single 

dose of 2500 I„U. PMSG or 25-40 mg F-'SH+progesterone+PCF-'-E 

a 1 pha „ Cows we r e :i. n serninat ed 3 t i mes , 10 ̂  20 and 30 h ou r s 

after first standing oestrus,, The number of viable 

embryos collected per cow on day 7 after oestrus averaged 

4n "i •'! , 5«8 and 3„09 f or the three bi"eeds respect i ve 1 y» 

H o r i u c h i e„t A1_ ., ( 19 9' "i ) s u, p e r o v u late d 4 J a p a n e s e 

Black cows by injection of 2000 I„U, PMSG followed 72 

h o u r 5 1 a t e r b y 7 5 0 p q P G F - 2 a 1 p h a a n d 2 0 0 J-i g L H R H „ T h e 

number of C„l averaged 2.2 „ 5±5 „ 3 (16-29), the number of 

o Va. r e c 0 V e r e d 20 ,. 5±5 „ 0 ( 15-27 ) , and nunibe r o P enib r y o <r> 

!'• e c o V e r e d 10 „ 5 ± 5 „ 8 (5 - -'i 6) . 

M a n i c k a m e.t a,!.. (1991) i n j e c t e d 11 cows w i t h 2 0 0 0 

I„U„ PMSG and 25 mg PGF 2 alpha on days 10-13 of the 

0 e s t r 0 u s c y c 1 e „ N i n e cows h a d > 4 C . L „ a n d 1 - 4 e m b i" y o s 

w e r e i- e c o v e r e d n o n - s u. r g i c a 11 y f r o m 4 c o w s ., 

R e J. c h e n b a c h ( 19 91 ) o b t a i n e d D M A e m b r y o s s u i t a b 1 e 

f o r gene mi c r o i n j e c t i o n u .s ing EK)Q0 , 2 5 0 0 o r 3 0 0 0 I „U „ PMSCii 

f 0 r s u p e !'• o V u 1 a t i n q h e i f e r s a n d c o w s „ T r e a t m e ?i t w i t h 3 0 ('.) 0 

1 „ U „ F' M S Gi p r o d u c; e d t h e h i g h e s t o v u. 1 a t i o n r a t e , b u. t h i g |-i e i" 

f e r t i 1 i z ai t i o n r a t e s w e r e o b t a i n e d w i t h 2 5 0 0 I „ U. .. 

E:>u b r am an i am ist al.« ( 1991 a) t r e a t e d 31 c r o s s b r e d 

cows with F*M£)G and PC.'JF"-E a l p h a for su pe r ovu lat i on . F r o m 

t h e 19 c a w s r e s pond i n g t o t r e a t nie n t , 4 5 e mb r y o s we r e 

r e c0 Ve r ed non•-su r g i ca 11 y „ 
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Sergeev et al n (•1991) superovulated cows using FSH 

(p FSH frorn USA, Fo 11 i t ro pin from USSR, Grofolon from USSR 

and Fol 1 i cot ropin form Cze chos'l o vak ia ) or F'MEiG (Foil. igon)„ 

A3.1 cows were synchronised using the same cloprostenol 

prepara\tion.. For the 5 treatments, the per cent that 

s u p e r 0 V u 1 a t e d w a s S 5 „ 9 , 7 8 „ 3, '10 (3 ,. 8 0 a n d 8 6 .. 7 p e r c e n t 

I-- e 5 p e c t i V e 1 y , t h e n u m b e i'' o f o v u 1 a t i o n s p e r d o n o i" 11 = 5, 

8»9, 9.3, 7,. "7 and 11 „ H, the per cent of donors from which 

embryos were recovered 85 „6, 77 „6, 83., 3, 81.2 and 8 4 , 6 , 

t h e numbe r o f emfa r y o s pe r d on o r 7 .. 2 , 6 .. 2., 7 „ 6 , 5 „ 7 and 6 „ 7 

a n d t h e n u m b e r o f g o o d q u a 1 i t y e m b i- y o s 5 ., 4 , 3 „ 1 , E „ 6 , 4 „ 5 

and 3«3.. 

Th 0ma s eJL aj, „ ( 199 -l ) ca r r- :i. ed ou t su pe r o vu 1 at i o n i n 

10 (no r m a 11 y c y c 1 i n g ) c r o s s b r e d c u 11 s w i t h 2.0 00 2 5 0 0 .1 „ U .. 

F̂ MSG Qn d a y -10 of o e s t r 'ous cy c 1 e , and wi t h 0 „ 625••••• 0 „ 7'5 mg 

F'GF 2 a 1 pI'la 4 8 h ou r s 1 a t e r „ C o ws we r e i n s em i n a t ed t h r i c e , 

3,12 and 24 hours avFter oestrus. 12 embryos were 

r e c 0 V e r ed f r oni 3 c o w s by u t e r i n e f 1 u s h i n g 7 d ay s a f t e i-" 

A „ .1 „ „ E m b r y o <r> we r e n o t i'- e c o v e r ed f r a m t h e r ema i n i n g c o ws . 

M i s h r a e_t aj^„ (199£!) reported supe r ovu lat i on in 

1-10 1 51 e i n F" i- i e s i a n ( H F') a n d vi e i" s e y c i-' o s s e s w i t h 3 0 0 0 a TI d 

2 5 0 0 I,.U„ PMS G ( F o l l i g o n ) respectively., 30mg l u p r i s t i o l 

( P1" 0 s 01 V i n ) wa s i n.j e c t e d i n t r' a mu s c u 1 a r 1 y a t 48 an d 60 

h o u r s a f t e r P M S G i n j e c t i o n i n 2 e q u a 1 d o s e s „ D o n o i" s w e r e 

inseminated thrice at 12 hour s i n t e r v a l s f o l l o w i n g onset 

of o e s t r u s . M o n ~ s u r g i c a l embryo c o l l e c t i o n , e v a l u a t i o n . 

.;J'.3 



C... 4 „ d. „ 

freezing, thauving and transfers were rnade^ (Jersey 

c r o s s e s s h o w e d b e 11 e r p e r f a r in a n c e t h B.n H V- i n t e r m s o f 

superovulatory response, total and viable e m b r y o s ) . 

Paws he ,et al^„ (1992) su pe r ovulated cows and 

heifers on day M of oestrus with FSH-P (SZmg) or PMSG (a 

2 5 00 I „ U „ ) „ 5 0 rn g D i n o f e r t i n i T~I t r a -• m u. s c u 1 a r 1 y w a s g :i. v e n 

in both the groups„ 1200 I„U„ HC(j was given intra-

mus cu 1 ar 1 y at t he t ime of A „ I „ „ No s i gn i f i c:an t d i f f e r en ce 

w a 5 o b 5 e r v e d i n t l-i e o n s e t o r 1 e n g t h o f o e s t r u s i n e i t h e i" 

g r 0 u p „ A11 e ;•; p e r i in e n t a 1 a n i in a. 1 s s i'l o w e d i n t e n s e o e s t r u s „ 

T h e n u m b e r o f C „ I a n d a n o v u 1 a t o i" y f o 11 i c 1 e s w a s 

•10 „ :57± 1 „ 9 0 and 2 „ 7 0 ± 0 „ 4 2 in F-SH-P g i"ou p, and 10 „ 4 2 ± 2 „ 3 7 

a n d 4 „ 0 ± 0 „ 3 0 i n P M Ei) (3 g i- o u p res p e c t i v e 1 y . T h e a v e r & g e 

number of C„l and anovulatory follicles in cows v*/as 

s i g n i f i c a w 11 y h i g h e i" ( P < 0 „ 01 ) t h a n i n !"i e i f e r- s » 

SUPEROVULATIOM USING FSH 

F S H i s a g 1 y c o p r o t e i n m o 1 e c; u 1 e c o m p o s e d o f t w o 

subuni ts -• a 1 pha and beta.. T he b e t a s u b u n i t is spe ci.es 

s p e c i f i c at n d i s i" e s p o n s i b 1 e f o r t h e b i o 1 o g i c a 1 ci c t i v i t y 

( P a p k o f f , -19 7 7 ) „ F S H hi a s 1 e s s s i a 1 i c a c i d c: o n t e n t t l"i a ri 

PMSCji w h i c h a c c o u n t s for its s h o r t e r b i o l o g i c a l half l i f e , 

a b 0 u t 110 m i n u t e s to appr o;•; „ 4 to 5 l~iou r s ( L a s t e r , •'!972 y 

S c h a m s e_t a JL,. , 1978? Moor e.t a.l.» , 19S4)., H e n c e , a 

r e l a t i v e l y c o n t i n u o u s a p p l i c a t i o n of the h o r m o n e , such a s 

once or twice d a i l y i n j e c t i o n for 4 t o 5 d a y s , \ s i-' e q u i r e d 

f o r m a i n t a i n i n g s u. f P i c i e n t c; o n c e ri t r a t i o ri o f t h e h o i- m o n e i n 

t h e b o d y t o p r o d u c e s u p e r o v u 1 a t i o n i n b o v i n e (B e 11 e i" i d g e , 

1977)„ 



Commercial F'SH is infact a mixture oF FEiH au"id LH 

and these products vary between preparations and between 

1.015 of a gi ver\ pr e pa rat i on in both F'SH and Ll-l act i v i ty 

(Chupin e_t al,, , 1984; Murphy el a,l.„ 1984? Shea e.t. a.!.., 

1984). Excess of LH causes premature ovulation (Moor ej; 

al . , 1984 ? Ca 11 e sen e t. a.1.., , 1987) s o t hat t he o o c y t e i s 

n01 ca pable o f be ing f e r t i 1 i z ed at th e iio i-ma 1 t i me (Mo o r' 

§.1. .§.1" ' 'I'? S 4) a n d t h i s p r o b 1 e m c a n n o t b e o v e r c o m e e v e n b y 

iTi u 11 i p 1 e i n s e m i n a t ;i. o n s (D o n a 1 d s o n , "19 8 5) 1 e a d i n g t o 

r e d u c e d i- e c o v e r y o f t r a n s f e r a b 1 e e m b r y o s (D o n a 1 d s o n a n d 

Ward, 1986)„ 

T o r e d u c e t h e f r e q u e n c y o f p r e m a t u i" e oocyte 

ac t i y at i on y u s e o f pu r e r FSH pr e par at i ons has been 

advocated (Murphy e_t a_l , , 1984? Donaldson and Ward, 1985? 

F' o o t e a n d E11 i n g t o n , 1988) ., 

A FSH to LH ratio of 5s1 caused only a non 

significant decline in the number of ovulations (Murphy et 

al ,, , 1984) whereas a ratio of 10s 1 gave an optimum 

s u p e r o V u 1 a t o r y r e s p o n s e (C h u p i n .(s_t aj..., , '19 84) „ 

A11 h o u g h a n i n c r e a s e d d o s e o f F S H - P 1 e a d s t o 

increased recruitment and d e v e l o p m e n t of the small a n t r a l 

f o 11 i c 1 e s , i t c a u s e s i" e d u c e d e in b r y o i- e c o v e i" y p o s s i b 1 y d u e 

t o o V e r s t i mu1a t i o n o f o v a r i e s (D o n a1d s o n , 1984)„ S o , i n 

order to m a x i m i z e the su p e r o v u l a t o r y r e s p o n s e , a dose of 

FEiH-F^ rang ing f r om 3 2 to 50mg has been used ( D o n a 1 dson , 

1984? Kweon e.t ai-, 1987? Rajamahendran s.t a!.. , 1987? 



To t e y e t a 1 .. , i 988b 5 Hu 11 e r and Cab od e v i 1 a ,. •1990? Hu 11 e r 

§t al„, 1990)„ 

FSH P has been used as a sirtgle injection per day 

(Srniti-i £l al,,, V 1973? LubbadeI'l .et. a,i„ , 1980? Bec:ker and 

P i n h e i r 0 y 1986) 0 r d 01.1 b 1 e i n j e c t i o n o f m o i" n i n g a n d e v e n i n g 

(I-i a 11 e y e t aJL .. ? 19 7 9 ? W a J. t o n a n d 51 u b b i n g s »• 19 8 6 ? R i e g e r 

.i.l. ii.i." r 1 9 8 8 ; G 0 u 1 d i n g ej^ al_ „ , 'i 9S' 1 ) o !•• t h r e e i n j e c t i o n s 

per day (Honniau;-; .e_t al_-y 1983),, 

V a r i o u s dose s c h e d u l e s haive been employed u s i n g 

F"SH-• P i n a su p e r o vu 1 at CM" y r e g i men ,• v i z „ , an i n c r ea s i n g 

d 0 s B 5 c h e d u 1 e (C r i t s e r !S_t_ a J,. „ , 19 8 0) , a c; o n s t a n t d o s e 

s c h edu :i. e (B e c k e r an d P i n i'l e i r 0 , 1986 ? Wa 11 on and Stu bb i n g s y 

1986? K h i l k e v i c h and O v c h i n n i k o v , 1988? K u c h u k h i d z e . 1988? 

E<"'--0i"y .il. iii" ' 1990? S t u b b i n g s e.t 1990) or 

decreasing dose schedule (Savage et. al.-y 1987? Bo land e.t 

al „ , 1968 ? Gu i 1 bau 11 ,e t a.1.. , 1989 ? Ma p 1 e t o f t e t a 1. „ , 1990 ? 

SI i mane and Quali, 1991? Paws he el, .§.1. •• >• 1992? Totey _trt 

a.1.„ y 1992) „ A decreasing dose schedule increased 

ovulation rate and the number of good quality embryos in 

comparison to constant or increasing dose (Monniau;-; et 

ai-y 1983),, 

The |~SH--P dose schedule has been used for 3 days 

( y a 11 o n a n d S t u b b i n g s , •198 6 ? R ̂ ^ j a iTi a h e n d i- a n e t .a.1̂  „ , 19 8 7 ? 

Kojima et al„, 1990? Gray et al., 1992) or 4 days (Totey 

e t a 1.. . 1988a? ' E c k e i" y .e_t. a 1̂ . , 1990? S1 :i, man e and Qu a 1 i , 

1991? Pawshe et a1., 1992) or 5 days (Afanasev, 1988? 

\<^ 



K u c h u k h i d ^ e r "1983? Ramak r i shna and R a m a c h a n d r a i a h ^ 1989? 

Hu't t e r e..t a.l.., , 1 9 9 0 ; B r eue 1 .e t. .al,., , 199-1 ) „ T'|-ie pe r cen t 

of t r a n s f e r a b l e embryos was s i g n i f i c a n t l y higher in cows 

g i V en 5 day s t r eat rrien 't t hali t h e 4 day s 11" eat rnen t g i" ou p 

( D 0 n a 1 d 5 o n , •'19 S 4) „ T h e 3 d a y s a n d 4 d a y s 11" e a t ITI e T't t s 

V a r i c d o n 1 y i n t h e y i e 1 d o f v i a b 1 e e rn b r y o s (W a 11 o n a n d 

Stubbings, 1986) , 

S e i d e 1 e t a J., n ( 19 6 8) f o LI n d n o d i f f e r e n c e s b e t w e e n 

FSH and PMSG w h e r e a s Becker and F'inheiro (1936) found PMSG 

to be more effective in a s u p e r o v u l a t i o n programme than 

F-SH „ 

Schmi tz (1987) and S1 imane atid Qua 1 i < -1991 ) 

observed that ovulation rate was higher for FSH than for 

I"' M S G w h i 1 e t hi e e m b r y o r- e c o v e r y r a t e w a s t h e s a m e .. 

C r i t se r e.,t a.!.„ ( 1980) , Se r gee v e.t, al „ ( -i99-I ) and 

F'awshe e_t al „ (1992) found no d i f f e r e n c e between 

super ovulatory treatments with F~S1-1 or PMSG, in terms of 

o V u. 1 a 10 r y i- e s p o n s e a n d e m b r y o r e c o v e r y. 

A h i g h e r o v u 1 a t o r y r e s p o n s e f o 11 o w e d b y a h i g h e r' 

n u m b e i" o f q u a; 1 i t y e m b r y o s m a y b e o b t a i n e d f o 11 o w i n g t h e 

use of FShU compared to PMSG (Elsden et a] •'8? 

Aslanov, 1989; Fuente et al., 1989; Refsdal et al., 1969; 

Riha, 1989; Becker el a,i. , 1990; Unal , 1990; Gouldinq et 

.§J:." >• 1991; Rommel and Rehbock, 1991; San-vaiya et 3JL-y 

1992)„ 
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2-4.3. USE OF PMSG-ANTISERA 

For superovulation, PMBG has been the most 

universally used gonadotropin since it is readily 

a VB. i I a b 1 e , cheap an d c o n v e n i e n t t o ad m i n i s t e r r e q u i r ;i. n q 

only a single injection (Seidel e,t al... y 1968) „ Due to the 

1 0ng ha 1 f-1 i f e of PMSG (about 5 days s Bchams et_ aj.., , 

19 7 8 ) , s u p e r o v u1a t i o n w i t h PMSG i n d u c e s a second wa v e o f 

•Follicles after ovulation of the first (Booth e_t §J:_-•, 

1975? Baumande, 1930) causing high concentrations of 

o e 51 r a d i o1 i n t h e p e r ip h e r a I b1o o d d u r i n g early e m b r y o n i c 

de V e 1 0 pinen t ( Bou t e r s e.t. aX« r '1983) , 

The increased post-ovulatory oestrogen secretion 

may result from either the rescue of follicles in early 

atresia (Honniau;-; £t_ a_l.» >- 1984) or the grov^th and 

matu r at i on o f p r ean t r a 1 o r sma 11 aTI t r a 1 f o 11 i c 1 e s (W i s e £t_ 

,a_l „ , 1986) or both mechanisms (Honniaux el, iLl->• •1984). 

This increase in c i r cu1at ing concent rat i ons of 

oestrogen may reduce gamete transport and embryonic 

su r V i va 1 (Bo o t h e.t ai„ , 1975? Be 11 e r idge , 1977) . 

To overcome the problem of ovarian 

hyperstimulation caused by the residual PiiSCii, various 

w o r k e r s h a v e u s e d a n t i -•• P M S G o i" n e u 11-- a - P M S (3 a t v a r .i o u s 

s t a g e s o f t h e s u p e r o v u 1 a t o r y r e g i. m e n . T hi i s h a s 1 e d t o 

v a r i a b l e result s s 

1-0 



( a ) N 0 fa e n e f i c :i. a 1 e f f e c t o f a n t i -• P i1 S G w a s i" e p o r t e d b y 

G r e V e .e t. ,a_l... >. 'I ''̂ SS ? K i rn e.t. a.1.., , 1 9 S S b ? Z e i t o u n e t a 1 .. ^ 

•1988? C a l l e s e n e.t sli" ̂  1989? A l f u r a i j i et al . , 1990? 

C a 'J. 1 e s e n e t a ]. „ , 19 9 0 ? B r u :i. j n a n d Boom a n , 19 91 ? 

Ze i toun e t a l . , 1991. 

(fa) Positive effect of anti- PHEJG was r (5 ported fay Di el em an 

et al „ i, 1987? Wanq et. a.!..., 19S7? Uaxng &_t al." >• 1988? 

E)i e 1 eman et a 1 . y "i989 ? Gi e 1 en et a 1 » , 1990 „ 

Administration of poI yclon£\]. anti PMESG sera,-

Ij r 0du c ed i n t u r Ic e y s (Dh ond t eX^ ajl.. , 1978) , s h e e p ( Mo yae r t 

et ajL.„ , 1985? Wang et. id.."' 1987) or goats (Kummer .e_t al . y 

1980) to PMSG treated cows at oestrus shortened the 

duration of oestrus (Dhondt tVt a.l... , 197"8? Moyaert et. .§.!.. '̂ 

•19 8 5 ) r i. I i c r e a s e d o v u 1 a t i o n rs'.te (D h o n d t .e_t a .1.,. , 19 /' 8 ? 

Kummer et_ a.,1," ? 1980? Wang .et. a.l.» ? 1 9 8 7 ) , increased 

f e r t i l i z a t i o n rate (Dhondt et. a.!.« , 1978? M o y a e r t et a.l„ , 

1985) and d e c r e a s e d the number of large a n o v u l a t o r y 

f 011 i c 1 e s (K u m m e r ejt a jl.. , "19 8 0 ? M o y a e r t £ t. a_l.» ? '19 8 5 ? W ax n g 

et al . , 1987') , 

S i m i 151. r r e s u 11 s were o b t a i n e d w i t h a ITI O n o c 1 o n a 1 

ant :i. body to PMSG (Moyaert e.t. a.1.„ , 1985? K im e.t a.1.„ , 1987 ? 

S a u m a n d e a n d C h u p i n , 19 8 7 ? W a n g g. t a.i „ , 19 8 8 ; D i e 1 e m a n e_t. 

ai"r 1969). 

However, administration of anti PMSG at 12 or 24 

hours after oestrus did not increase ovulation rate or 

e n'l fa 1" y 0 ( o v a) c o 11 e c t i o n bu t i n c r e a s e d p e i" c e n t o f 

t r a n s f e r a fa 1 e e m fa r y o s (S a u m a n d e .e .t .a.1.. ,• "i 9 8 4 ) „ 



The V a r i a b i 1 ;i.ty of the e f f e c t s o b s e r v e d by the use 

of ant,:l-"f'*MSQ is due m a i n l y to the time at w h i c h a n t i - P M S G 

i s ad m i n i s t e r e d „ I f i t i s ad iri i n i s t e i-- e d b e f o r e t h e o n 5 e t 

0 f t h e p r e o v u 1. a t o r y L H s u r g e , i t e ;•; e r t s a n a d v e r s e e f f e c t 

over the su pe r ovu laxtory r e s p o n s e (Kim et^. al . y 1987? 

C a 1 'i e s e n .e t_ faj., „ y 19 9 0) ? w h e r e a s n e u t r a 1 i z a t i o n 0 f P M E! G 

s h 0 r 11 y a f t e r t h e p r e o v u 1 a t o r y L H p e a k s y n c: h r o n i z e s f i n a 1 

f 0 11 i c u 1 a r m a t u r a t ion a n d s h 0 r-1 e n s t h e p e r i o d o f m u 11 i p 1 e 

o v u l a t i o n s , r e s u l t i n g in a two - f o l d i n c r e a s e of the 

0 V u 1 a t i 0 n r a t e < D i e 1 e man .e t a_l_ „ , 19'87; D i e 1 e ma\n an d 

Severs, 1987). 

Dieleman e.t̂  aj._. (-1993) stated that the outcome of 

a p p 1 y i n g a n t i ••••• P M S G d e p ends u. p o n s 

( £() Ti"i e t i m i n g 0 f t h e i n j e c t i on o f an t i -• PliSG, and 

( b) The Var ia b i l i t y in pr imar y r es p0nse of the cows ., 

It was concluded that PMSG anti-PMSG 

administration in cattle is a simple superovulatory 

t r e a t m e n t e s p e c i a11y w h e n u s e d for r e p e a t e d 

superovulation. Its efficiency could be improved by 

d e t e r m i n i n g 0 r c o n t r o 11 i n g t h e p r e o v u 1 a 10 r y I... H p e a k 

(Dieleman e_t al» , -1993). 

2.4„4. INCORPORATION CF GnRH OR FTG ANALOGUE IN A SUPEROVULATORY 
REGIMEN 

11 has be en f ound t hat some su pe r 0 vu 1 at ed da i r y 

cows p r e s e n t abn 0 r ma 1 I...H sli i" g e s ,• and t ha t t h i s has a 

detrimental. effect on both ovulation and fertilisation 

r at e s (G r eve e t a1 -, 1984a)„ 
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Superovulat i on alters the endocN-ne profile 

(Esaumande y 1980? Yadav e_t .§_][.„, •1986a) arnd probably shifts 

qualitatively and quantitatively int ra\f o 11 i cular events 

(Moor £t. a.l.„, 1984? Callesen e.t, a,l „ , 1986? Hyttel et. a.!->-

•1986) „ 

G o V! £i d o t r o p in r e 1 e a s i n g h o r m o n e (G n R H ) p 1 a y s a n 

i m p o r t a n t r o l e in r e g u l a t i n g r e l e a s e of g o n a d o t r o p i n s y 

p a r t i c u l a r l y t h r o u g h its own pulsistile r e l e a s e (F'eters et. 

aj,.. . -1985) „ 

Nawito e_t aj. „ (•1977) reported that a (iiinRH 

a n a 1 o g u e y B u s e r e 1 i n , w a s a l"i i g h 1 y p o t e n t r e :i. e a s i n g f a c t o r 

•{• Q r q 0 n a d o t r o p i n s , w h i c. hi t e n d e d t o p r o 1 o n g t h e L l-l s u r g e . 

G r i f f :i. n a n d R a n d e 1 ( •! 9 7 8 ) o b s e r v e d a 1 a c: k o f 

a d e q u a t e q o n a d o 11" o p i c s t i rn u 1 u s f r o m t h e p i t u i t a r y g 1 a n d o f 

B r a h m a n ca. 111 e wh i c h i m p lied t i-ia t t I'l e p i tu i ta r y o f t h e 

B r a h m a n cow is less a b l e to r e s p o n d to h y p o t h a l a m i c 

r e 1 e a s i n g h o i" m o n s s „ 

B e c k e r and P i n h e i r o (•1986) n o t i c e d a l a r g e per 

cent of degenerated embryos in superovulated Melore cattle 

a n d 5 u g g e s t e d t h a t t h i s w a s p o s s i b 1 y d u e t o e n d o c i" i n e 

iiTiba 1 an ces in the pe r i o vu 1 at o r y pe r̂  i od 1 ead ing t o 

a s y n c h r o n o u s o v u 1 a t i o n s „ T h e y a 1 s o f o u n d 1 ̂1 „ 9 p e r c e n t 

1 u t e i •n i z e d f o 11 i c u 1 a r c y s t s „ 
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LH r e l e a s e is pulsatile,, 1" h e pii 1 s a t i 1 e 

a d rn i n i s t r a t i o n o f B u s e r e 1 i n m i g h t b e m ore e f f e c t i v e (V o s iii 

.iJi a_l,. , -198?) than G n R H w h i c h is a pulse g e n e r a t o r iji, yivo 

(Peters el aji.,, , 1965) . 

R 0 u 5 s e 1 e t_ a _!.., (19 8 8) s u g g e s t e d t h a t a p o s s i b 1 e 

e f f e c t 0 f GinRH i s on t i"i e t i ine o f o vu 1 at i on y wh i c i"i may 

affect the LH surge and thus aid in the development of 

m o r e v i a b 1 e c o r p a r a 1 u t e a w h i c h m a y i n t u r n i n c r e a s e t h e 

|::i r o g e s t e r o n e lev e 1 s t h e r e b y i n c i"' e a s i n g e a r 1 y e m b r y o n i c 

survival rates (Lee e_t al_» , 1983? Stevenson e_t ^l-r 1984? 

Phatak el ai„^ 1986)„ 

"i" h e s e !'• e s u 11 s i n d i c a t e t h a t G n R H c o u 1 d l̂i a v e a 

benef i c ia 1 ef f e ct in Zebu cxa111 e „ 

M a n y s t u d i e s h a v e b e e n c o n d uct e d t o e v a1u a t e t h e 

u t i l i s a t i o n of G n R H as part of a s u p e r o v u l a t o r y r e g i m e n 

for cattle J w i t h CinRH or one of its a n a l o g u e s being 

a d m i n i s t e r e d a t o r c 1 a s e t o t h e t i m e o f ;i. n s e m i n a t i o n „ 

r l"i i s h a s 1 e d t o v a r i a b 1 e res u 11 s „ 

(a) A beneficial, e f f e c t of. (3n.RH Q..r. .i..t.s an.al.oqu.e. was 

r e p0 r ted by SavB .ge a\nd M a p 1 e tof t, 1 9 8 4 ; Wu bi si"iet et. 

a 1 „ , 1 9 8 6 ; S a v a g e .e.t al... 1987? F-oote el 3,1,., 1989,. 

<b) No .beii.§£i.£lai ei.lei;il 2l. GDJit! or. .ils anal..Dgue. w a s 

reported by D e l g a d o .et. a.i,. , 1 9 8 9 ; V o s s el. a,l.„ , 1989? 

F-'osadas et al „ v 1991 „ 
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'' ̂  ^ pQsi t„iy,e e f f' e c. t s 

SaVag e arid Ma p 1. e t o f I ( 1984) •(• ound t hat i n j e c I i on 

of GnRH at the end of a su perovu'j.ator y regimen in 

crossbred cows resulted in a s i g n i f i c a n t increase in 

the tota. 1 numbe r of einbr yos r e cove r ed and in a 

tendency f or in creased number of f ert i 1 ixed ova and 

t r an s f e r ab1e embryos-

W u b i 5 h e t e_t a_l. „ ( 19 86) f o u n d i n c r e a s e s i n t h e 

f e r t i ]. i 2at i on rate and in the numbe r of de ve 1 o ping 

Bmb r y o s w h e n Gn R H wa s used a t t h e e n d o f a 

s u p e r o V u 1 a t o r y r e g i m e n i n c a 111 e . 

Sava g e e_t axj.,, (-1987) a d m i n i s t e r e d GnRH following 

PGF--2 a l p h a in £< su perovulat ion programme which 

resulted in a small but si g n i f i c a n t increase in o v a -

e m b r y o s r e c o v e r e d „ 

Foote e_t aj... ('1989) also reported an increase in 

t h e y i e 1 d o f embryos wh en t h e y u s ed Bu s e r e 1 i n , a CnnRi-1 

an a 1 o g u e , in a s u p e r o v u 1 a t o r y r e g i rii e ri „ 

<t'> NLS. Effect 

Del gad o ej;. §X' '^•1989) reported that GnRH treatment 

did not affect the number of palpable corpora l u t e a , 

follicles J total number of ova or t r a n s f e r a b l e 

e m b r y o s . Cows given G n R H had fewer palpable c o r p o r a 

lutea than control cows but this d i f f e r e n c e was not 

seen in he i f e r s „ A1 so ,• GnRH seemed to de pr es;:; 
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o v u l a t i o n rate in d o n o r s n o t p r e v i o u s l y s u p e r o v u l a t e d , 

but t h i s ef f e c t w a s no t obse r ved w.i. th s u b s e q u e n t 

s u p e r 0 V u 1 a t i o n « 

V o s s e_t. aX- ( 1 9 S 9 ) obse r ved no s i gn i f i cant 

i n c r e a s e in the e m b r y o r e c o v e r y rate u p o n 

a d m i n i st rat i on of B u s e r e1in ̂  a G n R H a n a l o g u e , in a 

s u p e r 0 V u 1 a t o r y r e g i m e n . 

Posadas ej;. a_l,. (I??-!) evaluated the use of GnRH as 

part 0 f a s u p e r o v u 1 a t o r y r e g ;i, rn e n for Z e bu c a 111 e an d 

said t fi at i n c o r po r at i on o f GnRH i n su pe r o vu 1 at o r y 

treatment for 7.ebu ca111 e does not improve the resu 11s 

of such treatment. They concluded tha\t the endocrine 

imbalances found by Greve _et a_l.. (19843) in 

su pe r0Vu 1 ated Ekis taurus cows, o r those suggested by 

the o V a r i a n f i n d i n g s o f B e c k e r a n d P i n h e i r o (1986), 

canno t be easily r eso1ved by t he add i t i on of o vu1at o r y 

d r u g s ., 

,4.5., USE OF HUMAN MENOPAUSAL GONADOTROPIN (hMG) 

Attempts have been made to control the negative 

ef f e cts of PMSG (v i z« abe r rat i ons in f o11i cu1 ar 

d e V e 10 pmen t and o va r i an h y pe r s t i mu 1 a t i on ) b y adm i n i s t e r i. n g 

anti-PMSG antibodies or by combining another gona\dotropin 

su cl"i as hNG into the t reatment „ 
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hMG is a h i g h l y p u r i f i e d s t a n d a r d i s e d b i o l o g i c a l 

p r o d u c t w h i c h , f o 11 o w i n g & d m i n i s t r a t i o n t o a n i in a 1 s , s h o w s 

the d i s a p p e a r a n c e of hi....H and hF"£iH as be s t d e s c r i b e d by ein 

eiquat i on c o m p o s e d of t h r ee e>; ponen t ia 1 te rrns (Lau r ia e..t 

ai„, 1982)„ 

T h e V e r y s h o r t h a I f ••••• 1 i f e r e 1 a t i v e t o t h e f i r s t 

coiTiponent ( -13 . 8 to 20 minutes f o r hLH and 2 'I „ 3 to 24. !'5 

minutes for hFSH) probably reflects distribution in the 

c i r c u 1 ii t i 0 n . T h e second ( '13 0 t o 16 4 m i n u t e s for h i... H a n d 

170 to 200 for hFSH) and third components (875 to -1020 

minutes for hLH and -1075 to 1090 minutes for hiFSH) can 

equate to the half life in Cc"jttle (Lauria _e.t a_l.„ , 1982)., 

Lauria e_t ajl_. (1982) used hMC'j in small numbers of 

aninia 1 s and sl"iowed a response simi 1 ar to the use of PMSG„ 

hi0 we V e r , a dose response t r i a 1 u s i n g hM("i ga v e an 

equivalent yield of embryos to that using pFESHr albeit 

with small numbers of donors (Mc (jiowan e_t BJL_-r 1985),. 

There was a considerable number of unovula\ted follicles 

p r e s e n t a t e m b r y o r e c o v e r y i n the groups treated w i t h t h e 

highest dose level of hHG„ 

Efono ej; aj,.„ (1991) compared the effects of 

different superovulation reqimens using PM*3G stnd hMG, 

administered either single or in combination^ The 

treatment with PH£>Ca or hMG both produced a large increa.se 

o f o e s t r o g e n c o n c e n t r a t i o n (an i n t e n s e steroidogenic 

r e5 p0nse ) „ The PHSG •+• hMG t r eatment 1 ed to a be11e r 
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controlled steroidogenic response although less intense 

steroidogenesis was observed„ The PMSG+hMG treatment was 

cha\r ac t e r i zed by a 1 owe r o va pr odu c t ion and 1 owe r 

Var iat i on and r esu 1 ted in a h i ghe r pe r cent o F 

t r an s f e r a b1e ova. 

l"" u r t h e r m o r e , f•' li B G t r e a t m e n t r e v e a 1 e d increase s i n 

ovary volume to the size of an orange, irregularities in 

return to normc\l cyclic activity and a number of cases of 

o v3.r i an cysts,. Hence, PMSG/hMG t r eatmen t vas r e commended 

as axn ailternate to the very expensive treatment using hMG 

alone (Esono et_ a.In , 1991 )„ 

2.5 ESTIMATION OF 0VARIAh4 RESPONSE 

2..5.1. DETERHINATION OF THE NLJMBER OF LUTEAL AND FOLLICULAR 
STRUCTURES)",, 

'3 u p e r o v u 1 a t o r y r e s p o n s e i n cow s i s g e n e r a 11 y 

estimated by studying the number of corpora lutea (C„Ln) 

and lairge unovulated follicles on day 7 or day 8 of the 

cyc 1 e by r e cta 1 pa 1 pat ion of the ovary ( P1 asse e_t a, 1̂ . , 

••| 9 6 S ? S e i d e 1 ejt a 1 „ , 19 6 S ? Bee k e r a r\ d P i n h e i r o , 1986? 

Walton and Stubbings, 19S6? Raj amah end ran „e.t a.l - , 1987? 

iBavage £t. aj..» , 1987? Rieger e_l_ al_. r 1988? Totey e_t al . , 

198Sa? Mehmood ej. a,l.„ , 1991? Posadas ej, ai„ , 1991). Less 

frequently, endoscopy (Wishart and Einowbrill, 1973? Eiernard 

et a.!" >• 1983) or direct observation via laparotomy (Shea 

.g.i SLI'r 1984? Hay £t. aX- ' -1990) has also been used„ 



C o r p o r a lutea have been reported to be more 

d i f f i c u l t to detect by palpation per rectum in Elos indi cus 

feme^.les than in Bos taurus ferneries (Plaase .e_t al,^ , 1968) „ 

In most c a s e s , ovarian responses are assured by 

rectal palpc^tion, but the technique is subject to error 

and can only be cons ide r ed an es t imat e (Guay and Bedoya •, 

19 S1 y Mo n n i a u x g_t a J. „ ,• 19 83) s i n c e m a n y s t r u c t u r e s d o n o t 

eKh i bi t pr ominen ces on t he e;<te rna 1 su r f ace of the o var i e s 

o r e v e n s i m u 1 a t e a s u p e r i m p o s i t i o n (Ei e c k e r a n d P i n h e i r o , 

•1986) „ 

T h e p r e c i s i on o f t h e e s t i niat i on o f t hi e numbe r o f 

C-L,by rectcxl palpation d e c r e a s e s when ovulation rate 

e ;•; c e e d s 4 ••••• 5 p e r o v a r y 1 e a\ d i. n g ,• t h e r e f o r e , t o a n 

u n d e r e s t i m a t i o n of the luteal n u m b e r s (Barnes £t_ <il» >-

•1982; Walton aind S t u b b i n g s , 1986; F?£\jamahend ran ejt al . , 

1987) and is totally inadequate when more thaxn 10 C,.L„ are 

pr esent on thie o v a r ies < Monniau;•; et al,„ , -1983),. 

H o w e v e r , EJavage e_t ajl.« (1987) found thatt the mean 

number of C„L pa1pab1e per rectum was high1y corre1ated 

w i t h m e a n n u m b e r o f C »! a t p o s t -• m o r t e m , m e a n n u m b e r o f 

e m b r y o s c o 11 e c t e d a n d m e a n n u rvi b e r o f f e r t i 1 i z e d a n d 

transferable e m b r y o s„ 

"̂ " HORMONE ASSAY 

Different hormonal assays have been attempted by 

various scientists in order to have an estimate of the 

o Var ian res pon se i as s h own be ]. ow ) i 
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>r. No. Hormone assayed 

Only ES 

: Only P4 

I ES and P4 

6 

Only LH 

LH and P4 

LH. EE and P4 

LH, FSH. E2 & P4 

R e f e r e n c e 

Al f u r a i j i et aA. , 1990 

C a l l e s e n e,_t ax.!,.., •1990 

Foote et, al.„ , 1989 

BolKoni e_t al_. , 1991 

K h i 1 k e v :i. c h & 0 v c. h i n n i k o v , 1 9 8 8 

MehrnoDd e_t f̂ l » , 1 9 9 1 

Gavio .et, aj,,. , 1991 

Kan it 2 e_t, a.!.,, , 1990 

3pra\gue e_t ajL., , 1971 

W a11 o n an d St u b b i n g s y 198a 

Yadav ejt a,l. „ , 19S6a 

Voss el iii,, , 1936 

B e V e r 5 ax n d D i e 1 e m a n , 19 S 7 

Callesen ej, a.1,., , 1987 

Di el em an e_t aJ..« , 1987 

Armas e.t, aJL- ̂  1988 

Goto £t. ai„ , 1988 

Kaneko ,e.t a.!.,, , 1989 

Ezoe eJ, ad. . 1991 

Kaneko e.£. M.- ' 1991 (a) 

Kaneko et, al„ , 1991(b) 

11 i 5 well kn own t h a\t the h y po t ha 1 aITI i c and 

p:i. tu :L ta.r y ho rmones ar e r e 1 eased in bi..i r s t s ( Gonza 1 ez 

Radii la eJ, fLi" » 1975). The LH and F'E)H are releaised in 

e p i s o d e s o r p u 1 s e s w i t h a n h o u r 1 y frequency o c: c u r i n g 
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t h r 0 u g h out the o v £\ r i an c y c 1 & (S c h a 11 e n b e r g e r _e.t aX. , 1984 j 

Walters and Schal 1 e n b e r g e r , 1984? W a l t e r s e_t aj.-' 1964) „ 

R^he e_t aX. (1980) indicated that the LH surge is 

cornposed of e;•; t r erne 1 y 1 ar ge pu 1 se s of h i gh f r eqLIen cy ( u pt o 

•I pu 1 se per 15 t o 20 ITIiriu t e s ) „ 

Yadav e_t al,. (•1986a) also reported that LH release 

was pli 1 sat i 1 e du r ing a 11 pe r i ods of oes t r ous cycle and 

that the pulse frequency varied from •'! to 2 pulses per 

h our,, 

Plasma oestradiol-"''17/J c o n c e n t r a t i o n s are low for 

most of the oestrous cycle, but rise during the 

preovulaitory period reaching a peak a t , or just prior t o , 

t h e 0 n set o f o e s t r u s (Pete r s, 1985)» 

The preovulatory rise in oestradiol concentrations 

s t i m u1a t e s the LH an d FSH p r e o v u1 a t o r y s u r g e s „ T h e h i g h e s t 

oestradiol concentrations were present 6 to 8 hours before 

the onset of the LH surge (Walters and Eichal l e n b e r g e r , 

•1984) „ 

Ifi the cow, sampling of blood from the posterior 

vena cava, a source close to ovarian venous o u t f l o w , 

showed a close relationship between LH and oest radio 1~-17(^ 

pulsatile release ( Schal 1 enbe r ge r e_t. al_.. , '1984? W a l t e r s 

and S c h a l l e n b e r g e r , •1984? W a l t e r s &%, al." , '1984). 
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I.. H a n d o e s t r a cl ;i. o 1 - 17 (?. a r e I e m p o r a 11 y r e 1 a. t e d 

( D i e l e m a n .e.t a.1.. , 1 9 8 6 ; He l i ne r & B r i t t , 1987) b e c a u s e 

o e s t r a i d i o l - - 1 7 f J i n d u c e s t h e p r e o v u l a t o r y s u r g e o-f LH arid 

thie r i s e i n LH c a u s e s t h e dec 1 i n e i n o e s t r a d i o 1 17f?> 

s e c r e t i o n fro m t h e d o m i n an t f o 11 i c 1 e < D i e 1 e rriaxn e_t a J,.., ̂  

19S6)» 

Concentration of progesterone rises from about day 

4 of the cycle to a peak between days 8 and 16, then 

de cr eas ing to base 1 ine bef o r e the ne>;t oestrus and 

ovulation. F'rogesterone is also secreted in a pulsatile 

manner, pulses coinciding during the luteal phase with 

those of F"SH (Wa 11 e r s ej, al . , 1984 ) rather than wi th LH. 

Pulses of pr oges te r one occur as a d i r e c t r esu11 of 

F S H p u 1 s e s a n d p u 1 s e s o f o e s t r a d i o 1 o c c u r a s a r e s u 11 o -f 

L H s t i rn u 1 a t i on (B c hi a 11 e n b e r g e r ej,. a J.. „ , 198 4 p W a 11 e r s an d 

Si- c ha 11 en be r g e r , 1984; Wa 11 e r s .e.t aj,. , 1984) . 

B e V e r s a n d D i e1e man (1987) o b s e r v e d n o LH surge i n 

16 ., 7 'X, o f t h e s u p e r o v u 1 a t e d heifers. T hi i s f a i lure o f t h e 

l._ H s urge after s u p e r o v u 1 a t i o n d i d not a p p e a r t o b e c a u s e d 

b y s i g n i f i can 11y d i f f e r e n t p1a s ma concentrations o f 

c0rtisol, pro 1 actin or PMSG, compared with thiose of cows 

r e s p0nd i n g w i t h an LH su r g e „ 

Kaneko e_t a_l̂„ (1989) observed that in 2 of the 4 

superovulated cows, the LH peaks were suppressed to 67 and 

687. of thie norvna 1 1 eve 1 s „ 
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There was no correlation between platsma 

progesterone content at the onset of superovulation and 

o Vu 1 at J. 0n rate (de t e r rn i ned by r e c ta 1. pa ]. pat i on ) o r t he 

n u iTi b e r o f viable e rn b r y o s flush e d (W a 11 o n a n d S t u b b J. n g s , 

•1986) . 

"i"he oe51 rad i o 1 con cent rat i on du r ing t he 

preovulatory LH surge auid the number of preovulatory 

f 011i c1e s w e r e c o r r elated (0.73 ? P< 0.0 1) (B e v e r s an d 

D i e 1 e in an , 19 8 "7 ) „ 

Peak c o n c e n t r a t i o n s of oest radio r--17(?> and 

pr0 g e s t e r o n e were signif i can11 y cor re 1 ated wi th the numfae r-

of corpora lutea at sl a u g h t e r (0.76 and 0„71 

r e s p e c t i v e l y ) , the co n c e n t r a t i o n of oest radio l™17(?i w a s 

cor r e 1 at ed wit h t h at o f 1...H (0.78) ar\d LH c on c en t r at i on was 

s i g n i f i c a n 11y cor r e1a t e d w i t b t h e n u m b e r o f o v u 1 a t i o n s 

< 0. 84) (AriTias £t. al,„ ,. •1988). 

rhe numbe r of no rnia 1 en-d"jr yos recovered w a s 

correlated with the plasma o e s t r a d i o l c o n c e n t r a t i o n and 

p1a s ma LH c o n c e n t r at i o n a t oest r us (0„56 an d 0 „ 6 6 

res p e c t i v e 1 y, b o t h P < 0 „ 0 01 ) and wit h t h e p 1 a s ni a 

p r o g e s t e r o n e concentraction on the day of embryo c o l l e c t i o n 

(0„41, P<0,Q5) (Goto .elai„, 1988). 

S i g n i f i c a n t c o r r e 1 a t i o n s w e r e d e m o n s 11" ate d b e t w e e n 

plasma c o n c e n t r a t i o n s of oest radio 1--17 f?> and the o v u l a t i o n 

rate (number of corpora l u t e a ) . In he i f e r s with 

p r e o v u l a t o r y oest rad i o r-17('?> s u r g e s , both the ov a r i a n 
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r e 5' p o n 5 e (n u m b e r o F c o r p o r a 1 u t e a a n d f o 11 :i. c 1 e s;) a n d t h e 

q u a 1 i t y o f o v a r e c o v e red < n u m b e r o f t r a n s f e r a b :i. e e m b r y o ii) 

w a s c :i. e a r 1 y b e 11 e r c o rn p a r e d t o h e :i. f e r s w i t h o u t t h i s s u r g e 

( C a l l e s e n ej. a.l,„ , 1 9 9 0 ) „ 

T h e r e w a 5 n o cor r e 1 a t i o n b e t w e e n t h e c: o ri c e n t r a t i o n 

of o e s t radi ol-ITfi at o e s t r u s and o v u l a t i o n rate (Ezoe e_t 

&!_. r •1991 ) . 

The number of embr yos co ]. 1 e cted was sign i f i can11 y 

correlated with plasma progesterone (-CS^j) and oestraxdiol 

(0..SO) levels on the day of oestrus. The increase in 

p r 0 g e s t e r o n e c o n c e n t r a t i o n f r o m d a y 0 t o d a y 7 w a s a 

significant indicator of embryo yield. The rise of 

oestradiol during the follicular phase indicated 

follicular development, and therefore embryo yield 

( M e h iTi 0 o d ejt a 1. „ , 1991). 

Plasma progesterone concentrations were highly 

correlated with the number of corpora lutea palpated 

(0.9E? F'<0.01) and with the number of ova £\nd embryos 

r e c o v e r ed (0.SS ? P< 0„01) (Wu b i s h e t e t a1,, 1991) „ 
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!e 1 at :i. 0 n s h i ps b e t w e e n ho rrrione c h a r a c te r i s t i c s and n u m b e r of 

t r a n s f e r a b l e e m b r y o s r e c o v e r d f r Q rn s u p e r o y u 1 a t e d d o n o r c o w s 

H o r m 0 n e 
c h a r a c t e r i s t i c 

Increase in P4 
d u r i n g s u p e r o y u 1 a t i o n 
t r e a t m e n t p e r i o d 

C 0 n c e n t r a t i o n o f P 4 
after PGF and before 
Dvu 1. at i on 

F^elat ionshi p 
transferable 
e iTi b r y o s 

Negative 
Negative 

N e g a t i v e 
Negative 

w i t h R e f e r e n c e 

S a u m a n d e & Ba t r a, 1985 
Tambourat £.t al_, 1985 

Jensen £.t aj,.- r 1982 
Greve e"t al „ , 1984b 

Concent rat i on of P4 
for 2d following 
induced oestrus 

N e g a t i y e 
None 

Jensen e.t al_, , 1982 
S a u m a n d e e t a 1 „ , 19 S 5 

C0ncentration of P4 
from d3 to 6.7 after 
induced o e s t r u s 

None 
Positive 

Jensen e..t al.,, , 1982 
S a u m a n d e e t a 1 .. , 19 8 5 

P e a k E 2 a t i n d u c e d 
o e s t r u s 

Duration of LH surge 

Magnitude of LH surge 

Endogenous FEJH at start 
of FSH treatment 

None 
None 

P o s i 
Posi 

Posi 
Posi 

P 0 s i 

t 
t 

t 
t 

t 

i ve 
i ve 

i V e 
i ve 

i ve 

£) a u 111 a n d e & B a t ra, 1985 
Savage ejt a.l., , 1987 

D 0 n a 1 d s 0 T), 1985 
Kweon .e_t a_£„ , 1S>8"7 

Dona 1 d s 0 vi, 1985 
Callesen e.t ai„ , 1987 

Kweon et al., 1987 

Endogenous FSH between 
PGF and A.I 

P o s i t i v e Kweon ejt §JL.» ' 1987 



S-No 

fc)» 

I n t e r V a 1 f r o m I n j - F'G t o 
LH pe£\k ( hou r s ) 

R e f (•? r e n c e 

S, 

5 9 ± 2 h 

48 h 

PMSG treated = 37h 
FSH treated ^- 52h 
Controls = 82h 

43,.3±1„69h 

42.,7±1.1 (SEH)h 

PMSG treated = 38.6±6.4h 
F-BH treated - 46„S±5.9h 

43„9±-| „5h 

44 .,E to 4S„5h 

Walters etad., 1984 

Walton & Stubbings, 1986 

Yadav e.t aj.,„ , 1986a 

Yadav et aj..„ , 1986b 

D i e 1 e man e_t a..!̂,. , 19 8'7 

Kweon et. al,, , 1987 

B e V e r s & D i e1e man, 1987 

Kanitz et al.. 1990 

SJMo 

J „ 

4, 

I n t e r v 3.1 f r o m 0 e s t r u s t o 
LH peak (hours) 

Average = 2h C0-8h) 

2h 

1.,96±0„54h 

2h 

R e f e r e n c e 

S p r a g u e e.t &1_^„ ̂  1 9 7 1 

Yadav el_ ad- ' 1986b 

BG V e r s & D i e1eman, 1987 

YadavV 1988 

SJMo 

, . 1 , 

I n t e v \ / & 1 f rom I n j ., PG t o 
o n s e t o f o e s t r u s < h o u. r s ) 

4 1 , 3 ± 1 „ 2 5 h 

P i t u i t a r y e K t r a c t 
t r e a t e d 
PMSG t r e a t e d 
<]; o n t r 0 1 s 

39/7 to 42. Oh 

24 to 48h 

44 „ 6 

R e f e r e n c e 

Yadav .e.t al.., , 1986b 

Yigesu .ej, al.. , 1989 

Kan its gl_ ai. , 1990 

Mehmood et al,, 1991 
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S „ M o . I n t e r v a 1 f r o m L H p e a k t o R e f e r e n c e 
ovulation (hours) 

•1 . Average = E9h (0-r52h) Sprague .e.t s.]^.. , •1971 

2. 22 h Yadav e.t ai., , 19865 

3. 24 10 3Oh D ie1eman & Be v e r s, 1987 

4. 22 to 30h Dieleman el aj,-, 1987 

5„ 22h Yadavr 1988 

6„ PMSG trGated Kanitz el a.!.„ , 1990 
Cows ~- 23„5h 
PMSG treated 
Heifers == 20 to 22h 
FSH treated 
Cows il heifers^^ 19 to 23h 

Collection and handling of samples 

The pulsatile secretion of the reproductive 

h o r iTi ones i s reflected in e p i s o d i c p e a I;: s o f t h e h o r m o n e s i n 

blood. Thus, the concentration of hormone in a single 

b1o o d s am p1e ma y not b e v e r y r e p i • e s e n t a t i v e o f t h e a c t u a1 

amount of hormone being secreted during a particular 

physio 1 o g i ca 1 s t ate (Ef r i 11 and Ho 1 1 , 1988) „ 

Some hormonal events are so brief that hourly (or 

m o r e f r e q u e n t) s am pling is r e q u i r e d to es t i ma t e h o r m o n e 

profiles eiccurately. For excUTiple, the preovulatory LH 

s u r g e ]. a s t s a b o u t 8 l"i o u r s ( H e 1 m e r a n d B r :i. 11, 1987) and it 

is necessary to collect samples frequently to characterize 

t h e magn i t ud e o f s e ere t ion o f t h e LH su r g e ( B r i 11 and 

Holt, 1988). 



B100d was samp 1. ed eve r y 4 l"iou rs f rom 2 0 to 7 2 

hours after the first pros tat gland in injection to an a l y z e 

•for lute i n i z i n g h o r m o n e (L H) , o e s t r o g e n a TI d p r o g e s t e r one 

(V0ss e.t, .al_. , -1986) „ 

B1 o0d 5amp 1 es f rom hieifers were taken at 2 hours 

interve^ls from 2 4 hours after cloprostenol (prostaglandin 

a n a 1 o g u e ) t r e a. t m e n t u n t i 1 s 1 a u g h t e r- ( ta e t w e e n 4 S t o 10 0 

h 0 u r s a f t e r t h e f i r s t c 1 o p r o s t e n o 1 t r e a t rn e n t) and t h G 

plasma was assayed for LH co n c e n t r a t i o n s (Yadav e_t a 1 ,. , 

••i986b) „ 

P e r i. p h e r a 1 b 1 o o d w a s s a m p 1 e d e v e r y h o u r f r o m 3 0 

h0ur s af te r pr ostag1and in to an a 1 y z e for lute ini z ing 

h o r m 0 n e (L H) (D i e 1 e n-i a n and B e v e r s >• '19 S 7 ; D i e 1 e m a n _e t aj.. „ , 

1989). 

Blood was collected for luteinizing hormone (LH) 

assay at 2 hours intervals on the 5th day after the first 

follicle stimulating hormone (FSH) injection (Wubishet ej,_ 

al., ••199-1 ). 
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S.Mo Levels of FSH & LI 
i n c a 111 e (n g / m 1 ) 

• 1 . 

2„ 

3. 

Ui 

Li-i 

UH 

Basal level 
At oestrus 

s u r g e 

s u 1" q e 

— • 

= 7 to 

• " " " " • 

32 

4, 

FSH treated 
PHSG treated 
Control 

LH peak 

R e f e r e TI c e 

Sprague e_t. aj_. , 1971 

Walters e_t a,i. , 1984 

Yadav et a\.. , 1S>86a 

24,.2±1.02 
17„1±2,.04 
16,. 7 ±1.2 4 

90 „2121 .14 Yadav e t al 19S6b 

5., 

6, 

7, 

LH .iieaJi 

PMSG treated 
FSH treated 

FSH .E.eaJ< 

PliSG t r e a t e d 
FSH t e a t e d 

LH peak 

Kweon et al., 1987 

~~ '5'^ „ 9 + 2 3 .. 2 
= 49„9±11„3 

= 67„4±29„2 
••=• 8 5 » 2 ± 2 3 . 1 

= 79.,7±20.1 

FSH & L.H concentration 

E< e f o r e s u p e r o v u 1 a t :i. o n 
=̂  0.5 to 2.5 

A f t e r 5 u p e r o v u 1 a t i o n 
= 25 to 50 

Goto e_t cd . , 1988 

Kaneko et al.. 1989 

S, LH .E.eak. - 44.7112.4 
™ 46.1112.4 

Pr e0 Vu 1 ato r v FSH pea 1;; 

M a t u r a 1 o v u 1 a t i n g = S 4 . 9 
Super ovulated =•• 59.8 

Palasz et al 1989 

Kaneko et al . ,. 1991b 
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3.No Du r a t i o n of LH s u r g e 
( h 0 u r s ) 

6 t o -lOh 

3 , 7 5 t o -lOnESh 

i=>MSG t r e a t e d := •• |2„4±2.5h 
FSH t r e a t e d = l E ^ S t l . S h 

R e f e r e n c e 

Walters et ai„, 1984 

Yadav et al.. . 19863 

K w e o n e t a 1 . y 1'? 8 7 

2.6, EMBRYO COLLECTION AND EVALUATION 

2...6.-U EMBRYO COLLECTION 

Bovine embryos move from the oviduct to the uterus 

4 t o 5 d ̂i y s a f t e r o e s t r u s (3 t o 4 d a\ y s a f t e r o v u 1 a t i o n ) , 

alt h o u g h i n s u p e r o v u1a t e d cow s a f e w r e m a i n i n t he o v i d u c t 

through day 7 (Newcomb ejt ajL_„ ,• 1976),, A high percentage 

of embryos can usually be recovered non-surgically from 

the uterus 6 or more daiys after the beginning of oestrus 

(E1 s d en e_t a_l.. , 1976)., The uteri n e e m b r yo s ar e p r e f e r r e d 

because they result in higher pregnancy rates (Newcomb and 

Rowson r 1975)„ 

Eiince bovine embryos form no intimate attau:;hment 

t o t h e u t e r u s b e f o r e d a y 1S •, t h e y c a n b e r e c o v e r e d n o n 

s u r g i c a l l y until this time^ a l t h o u g h they are i n c r e a s i n g l y 

prone to dam£\ge af te r da\y 14 „ 11 a p p e a r s that £< 1 ai"ge r 

nu m b e r o f n o r ma1 e m b r y o s c an b e o b t a i n e d n o n-s u r g i c ally 

61 o 8 da y s a f t e r o e s t r u s t han a t o t h e r t i me s ( Se i d e 1 y 

1981). 
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P r e V i 0 u s 1 y y e m b r y o s v.' e r e c o 11 e c t e d b y s u r g i c: a I 

means around day 4 of the oestrus,, Rowson ej^ aj^. (1969) 

f i r s t d e m o n s t r a t e d t h e m i d ••••• v e n t r a 3. 1 a p a r o t o m y tec |-i r\ i q u e 

for surgical recovery of embryos.. The major disadvantage 

o f t h e s u r g i c a 1 p r o c e d u r e s i s t h e v i r t u a 1 ]. y u n a v o i. d a b 1 e 

induction of peri-ovarian adhesions which can reduce 

s u b s e q u e n t f e r t i 1 i t y y the r i s k s o f a n a e s t h e t i c ••••• r e 1 a t e d 

m o r t a l i t y a n d o t h e r s u r g i c a 1 c o rri p 1 i c a t i o n s . 

T hi e d e V e 1 o p m e n t and i m p r o v e ITI e n t i n n o n •- s u r g i c a 1 

iTi e t h 0 d s o f e m b r y o r e c o v e r y ( EH r a n d ejt ajl. „ , 1 978) p r o v i d e d 

an o p p o r t u n i t y to o b t a i n e m b r y o s r e p e a t e d l y from high 

p r o d u c i n g cows w i t h o u t being d e t r i m e n t a l to l o n g - t e r m 

f e r t i l i t y of the d o n o r cows.. But its d e m e r i t is that the 

e m b r y o s wh i ch are still in the o v idu c t at the t ime o i-

r e c o v e r y cannot be c o l l e c t e d . 

M o s t l y , the n o n - s u r g i c a l r e c o v e r i e s w e r e m a d e on 

d a y 6th ( S r e e n a n , 1975!! Errand .e_t aj^n , 1978? T r o u n s o n ej,. 

aA,. , 1978? Wright, 1981; Goncalves, 1987? Monty and 

R a c o w s k y , 1988), or day 71 h ( S c h m i t z , 19 S 7 ; K u c h u k h i d s: e , 

1988? F-ootB e_t al.., 1989? Kadu et. al. , 1989? Maple toft ejt 

al.. , 1990? Rodrigues ejt .§!..., 1990? Slimane and Quali, 

•1991 ? Thomas et_ a.1 „ , 1991) o r day 8th (Tr ounson _et a.!.. , 

1978? Wright, 1981? Monty and Racowsky, 1988? Garcia 

W i n d e r e_t. a 1.. ? 1989 ) o f t h e o e s 11'- o u s c y c 1 e « M o n ~ s u r g i c a 1 

recovery as early as day 5th (Horiuchi e_t ajL... , 1991) or as 

late as day 9th <Trounson e_t aj..„ , 1978) of the oestrous 

cycle h a s also b e e n a 11 e m p t e d ,. 
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L a ri d 5 V e r 1 •••: ert aj^. ( 19 91 ) s u p e r o v u 1 a t e d c o w s b e twee n 

D S and D 1 2 w i t h FSH--P or Fol 11 ro pi n and p e r f o r m e d 

f 1 u s h i n g s o n I) 7 and D 8 a f t e r o e s t r u. s » T h e f i r s t f 1 u s h i n g 

y i e l d e d 2„4±0.,6 total ova and ••|„S±0„5 t r a n s f e r a b l e 

e m b r y o s . T h e c o r r e a p o n d i n g r e s u 11 s f o r S. n d f 1 u s l"i i n g w e i" e 

5 „ 6 ± 1 .5 a n d 3., 9 ± 'l . 1. T h e y c o rt c 1 u d e d t h a t it w a <:; 

f a v o u r a b l e to repeat the f l u s h i n g in cows in w h i c h a 

d i s c r e pan c y e ;•; i s t ed be twe en t h e n u m b e r o f o va e ;•; pe c t ed and 

th o s e o b t a i n e d a f t e r one f l u s h i n g . 

S u b r a m a n i a in el_ a .1_ „ ( '19 91 b) o b s e r v e d s i m i 1 a\ r i" e s u 11 s 

w h i l e p e r f o r m i n g " R e p e a t F'lushing and E m b r y o R e c o v e r y " 

(RFtER) in su pe r o v u l a t e d c r o s s b r e d < Bo s indi cus ;•; B o s 

tau rus ) d o n o r cows „ T h e f 1 u s h i n g w a s pe r f orn'led u s ing 

modified Dulbecco's PBS (phosphate buffer saline) with 2 

per cent FCS (foetal calf serum) on D6 after estimating 

the number of CJ by rectal palpation. Thirty-two 

embryos from PMSG--treat ted cows and 38 from FESH treated 

cows were recovered in the first attempt while 15 and 17 

fr0m these two groups, respective1y were recovered in the 

repeat flushingn Repeat flushing recovery was significant 

(P<0,01). The recovery enhancement on total embryos 

r e c o V e r e d w a s 3 1 ,. 9 a n d 3 0 „ 9 p e r c e TI t r e s p e c t i v e 1 y f o r P M S Cii 

a n d F' S H ••••• t r e a t e d c o w s . 

H a y e_t aj^„(1990) c o m p a r e d the e f f i c a c y of two n o n -

s u r g i c a 1 m e t h o d s o f e rn b r y o r e c o v e r y f r o m t h e u t e r us,, I n 

t h e f i r s t m e t h o d e 3. c h u t e r i n e h o r n w a s i n d e p e n d e n 11 y 
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f 1 u 5 hi e d with p h y s i o 1 o g i c. a 1 5 a 1 :i. n e 5 o 1 u L1 o n ( F* S S) t h r o u g h a 

Foley catheter„ In the second method both uterine horns 

w e r e s i m u 11 a n e o u s 1 y f 1 u s h e d w i. t h P S S b y p a s s i n g t h e 

c a t h e t e r i n t o t h e u t e r i n e b o d y „ T h e d i f f e r e n c e b e t w e e n 

the r e cove r y rates (40 pe r' cent v/s ,. 3 'I pe r cent) of the two 

flushing methods was not significant (F'>0„05)« 

2„6.2, EMBRYO EVALUATION 

E'.mb r y o e va 3. uat i on i s ali i m po r tan t d e t e r m i nc-jn t t o 

t l"i e s u c c e s s o f e m b r y o transfer p r o c e d u r e s . G r o s s 

morphological evaluation of embryos is useful in 

predicting pregni^ncy rates for groups of embryos but is of 

limited value in determining survival of individual 

e m b r y o s (L i n d n e r a n d W r i g h t, 19 S 3 ) . 

A g r e a t d e a 1 o f v a r i a b i 1 i t y e >; i s t s i n 

morphological development and embryo quality within and 

among donors,, Embryo recovery in the super ovulated cow 

c0mm0n1y resu11s in a range of embryonic ce11 stages 

differing in estimated developmentail ages from 2:4 to 48 

h 0 u r s (L i -n d n e r a n d W r i g h t, 1983) „ 

Mor p h o l o g i c a l evaluation has been widely used to 

d e 1 i n e a t e e m b r y o q u a 1 i t y (S h e a ejt .a_l_.. ,• '19 7 6; IE 1 s d e n £ t. 

al . , •1978? Schneider e_t al.. , -1980? S h e a , 1981? W r i g h t . 

1 9 8 1 ) . EEJTibryo evaluation involves the identification of 

e m b r y o n i c c ell stage o f d e v e1o pm e n t an d an ass e s s m e n t o f 

q u a 1 i t y b a s e d o n m o r p h o 1 o g i c a 1 c h a r3.c t e r i s t i c s (M a p 1 e t o f t, 

1984). F'arameters commonly used to evaluate embryo 
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qu a 1 i t y i n c 1 ud e s h a p e , c o 1 o u r , n u rn b e r an d c o in pa c t n ess o f 

cellSv size of the per i vi te 1 .'line space,, n u m b e r of eK'Cruded 

a n d d e g e n e r a t e d c e 11s , an d t h e n u m b e r an d size o f 

v e s i c l e s . 

S y s t e m s claissifying e m b r y o s into g o o d , fair and 

po0 r categor ies a p p& a r to be the s i m p 1 e s t and m o s t 

r e 3. i a b 1 e - T r a n s f e r a b 1 e e m b r y o s a r e t h e ones r. 1 a s s i f i e d 3. s 

e ;•; eel 1 e n t r good o r f air (I.... i n d ri e r a n d W r i g h t,. 19 8 3 ? 

L i nd s e 11 ej, aj,. , -1986), 

Embryos aire classified and evaluated by 

mo r ph 010 g i ca 1 e ;•; am i r\a t i on a t 50 100 X niagn i f i cat i on (Sh ea , 

••| 981 ; L i n d n e r a n d U right, 1983) .. T h e o v e i" a 11 d i a m e t e r o f 

t h e b o V i n e e in b r y o i s "15 0 - "19 0 .u m i n c 1 ui d i n g a 2; o n & p e 11 u c i d a 

of t h i c k n e s s 1 2-15 }im„ The d i a m e t e r of the embryo r e m a i n s 

V i r t u a 11 y u n c h a n g e d f r o m the one ••••• c e 11 s t a g e u n t i 1 

b 1 a 510 c y s t e ;•; p a n s i 0 n „ E. a r 1 y c 1 e a v a g e ••••• s t a g e e m b i" y 0 s a r e 

commonly referred to by the number of cells present, such 

as the zygote, two-cell, etc, upto the 'Ua-cell stage 

(Lindner and yright, 1983)„ 

Dt|-ier meth0ds of embry0 eva 1 uati0n inc 1 ude in 

V i t r o c u 11 u r e (M a p 1 e 10 f t, -1980), dye e ;•; c 1 u s i. o n t e s t s 

(Kardyniowi cz , 1972) , nieasu r es of e n z y m e act i v i ty 

(Schilling e_t aj._» , 1 9 7 9 b ) g l u c o s e u p t a k e (Renard ejL <a.l-, 

•1980) a n d 1 i v e ~- d e a d a t a i n s (S c h ill i n g e. t. a J,. „ , 1 9 7 9 a ) ,. 

T h e s e m e t h o d s require complex e q u i p m e n t axnd a l e n g t h y i n 

V i t r 0 cu11u r e pe r i od t h u s 1i mi t i ng t h e i r u s e . T o d a t e , 

m i c r o s c o p i c e v a l u a t i o n of e m b r y o s remaxins a v e r y 

s u b j e c t i v e a s s e s s m e n t „ 
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3. MATERIAL AND METHODS 

Tl"ie present invest i gat i on was condu cted on hea 11hi y 

Rath ;i. ca111 e du r ing the mont!"is of June to Movember ̂  'l993.. The 

e;;perimental animals (n-•-•'!2) were selected from the college dairy 

•? a r 111 a t t h e C „ V . A., S. c am pu. s , Ei i k an er (R a j a a t h an ) n T h e an i ma 1 s 

v.iere in the age group of 6 to 10 years of age (E to 4 parity) y 

f ree f rom gynaeco 1 ogi ca 1 t rouble (as deter'mined by recta 1 

pa 1 pat ion ) , cyc 1 ing regu 1 ar 1 y arid f ree f i'-oITI inf ect ion (as 

determined by microbiological investigation of the oestrual 

discharge). All the animals were maintained under standard 

feeding and uniform farm managemental conditions,, 

The experimental cows were studied in different groups i: 

" I . C 0 n t r o 1 a n i in a 1 s (n=2.) 

2 , U n p r i m e d a n i m a 1 s , s u p e r o v u 1 a t e d w i t h F' M S G < n =: 5 ) 

3 „ P r i iTi e d a n i m a 1 s ( p r i m e d w i. t h F' M S G) , s u b s e q u e n 11 y s u p e r o v u 1 a t e d 

w i t h PMSG (n^=5) 

The an ima1s we r e subj e c t ed to two d i f f e r ent 

superovulatory regimes (with and without priming) to study the 

c 0 m p a r a t i v e e f f i c ac y o f t he f o11o wing t w o r e g i m e s" 

65 



1. S-t R e q i iTi e 

C 0 w s w :i. t h w e 11 d s v e 1 o p e d C . L 

I n j . F'GF2«, 25 mg, I/'m 
(L u t a 1 y 5 e ; U p j o h n ) 

Oes1 r u ' 

lOd 

I n j „ PME5G, 3 0 0 0 I , U , >• I / m 
( F 0 1 1 i g 0n ? I n t e r v e t ) 

I 
I 

1 2d ( 4 3 h o u r s ) 
I 
I 

I n j « PGF"Zf.cK y SSmg I / m 

1 2 4 - 3 6 h o u r s 
i 
I 

{ 

0 e s t r u 3 
A . I . •••••A „ M . , P . M , . A „ M , ? o r P „ M , . A „ M „ , P . M , 

I 

1 

I 7d 
I 
1 
I 
1 

EiTibrya R e c o v e r y 
i 

i -Id 

Em b r y o R e c o v e r y 
( R e p e a t f l u s h i n g ) 

I n j „ PGFE^K, 25mgy I / m 
+ An t i b i 01 i c s ( I n t r a--u t e r :i. n e f o r 3 t o liij- d a y s ) 

•10--25d 

0 e s t r u 5 „ 
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U . Ilii Reg ime 

C 0 w s w i t h w e 11 d e v e 1 o p e d C . L 

I n j . PGF'Etx y 25 ing, I / m 
( L u. t a 1 y s e ; U p j o h n ) 

0 e s 11" u s 
I 
I 2d 
! 

Inj „ PMSG. 500 I., U „ I/m 
(F 0 :i. 1 i g o n p Inter v e t) 
( P r i iTi i n g d o s e ) 

1 8d 

Inj» PMSG. 3000 I„U. I/m 

I 2d (48 hours) 

Inj „ PGF-2!X, E5mg I/m 

1 24 36 hours 

Oest rus 
A . I „ "A „ M „ , P.M.,, A „ M . ; o r P . M « , A ., M . , P ., M , 

I 7d 
I 
I 

!*::*:;fTibryo Re c o v e r y 

1 1 A 

t ) 
1:::'. m b v y o R e c o v e r y 

( R e pi e a t F1 IA S h i n g ) 

I n j „ F"* G F E (X y 2 5 rri g ̂  1 / ITI 
"i- A n t i bi o t ;i. cs (Int ra-u t e r ine f o r 3 to 5 d a y s ) 

1 •10--25d 

O e s t r u s „ 



3 - 1 . 5UPF£ROVULATION 

l"<athi cows were super ovulated by the 

adm i n :l s t r a t i o n o f c oinrne r c i a 11 y a va. :i. 1 ab 1 e p i" e pa !'• at i on o f 

pregnant mare serum gonadotropin (PMSG) (F'ol 1 ;i. gon , Intervet 

Int „ , Bo;-;rriee r , l-lo 11 and ) on the 101h day of the oest r ous 

cycle f follov-Jed 48 hours later by an :i.ntra-muscular 

i n j e c t ion o f PGF"•-2 a 1 pl-ia (Lu t a 1 y s e ? U p j o hn r Ag v e t !C) i v i s i on , 

Un i c I'l eITI LBbo r at o r i e s ) „ I.n t h e p r :i. med g r ou p y p r i n'l i n g wa\s 

carried out by 500 .I„U» PMSG (Folligon, Intervet, Holland) 

on the End day of the oestrous cycle., No gonadotropin was 

g i Ven to the cows of cont r o 1 g r ou p„ The cows wer e 

i n s e m i n a ted t h r i c e a t a p p r o ;•;. 1H h o u r s i n t e r v a 1 ,• t h e f i r s t 

i n s e m i n a t i o n c o m m e n c i n g a p p r o ;•; „ 12 h o u r s a f t e r t h e o n s e t o F 

oestrus,. T w o s t r a w s of semen v^ere u s e d at ecU".h A.. I., .. 

E m b r y o s w e r e r e c o v e r e d n o n-s u r g i c a l l y a t d a y 7 an d S a f t e r 

A.. I „ , I m m e d i a t e l y f o l l o w i n g End flush y a n t i b i o t i c s w e r e 

i n fuse d i n t o t h e u t e r u s to re d u c e t he p o s s i b i1i t y of u t e r i n e 

i n f e c t i o n „ I n j e c t i o ri o f P G ( p r o s t a g 1 a n d in) w a s a 1 s o 

a d m i n i s t e r e d i n t r a in u s c: u 1 a r 1 y t o h e 1 |::i t h e d o n o r r e t u r n t o 

n 0 r iTi SK 1 |-i o r m o n a 1 s t ax t u s q u i c k 1 y a n d a 1 s o t o k i 11 t h e e m b r y o s 

t l~i a t m a y l"i a v e b e e n 1 e f t fa e hi i n d . 

Pre parati on of s o1u t i on 

PMSG (Folligon) •••- Each 1000 I„U. of f reese-d r i ed powder of PMSG 

w a s r e c o n s t i t u t e d w i t h 5 m 1 o f t hi e s o 1 v e n t,. 
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3-S., ATTRIBUTES 

T h e p r o p o s e d p 1 a n o f w o r k i n c 1 u d e d t h e f o 11 o w i n g 

a t t r i b u t e s s 

:i. ) .1 n te r va 1 f r om P G F 2 a in j e ct i on to the o n s e t o f oe st rus „ 

•j. i ) I n t e r v a l f r o m PGF"Ea i n j e c t i o n ( g i v e n a f t e r s u p e r o v u l a t i o n 

w i t h PMSG) t o t h e o n s e t o f o e s t r u s , , 

i i i ) I n t e r va 1 f r oin PGF"2(x i n j e c t i o n ( g i ven a f t e r non••••• su r g i call. 

embryo recovery) to the onset of oestrus, 

iv) Number of ovulations in the two different superovulatory 

re g i me s (i.e. numbe r o f pa1pab1e c o r po ra 1ut ea on the 

ovaries)„ 

V ) N u n'i b e r o f t r a n s f e r a b 1 e e m b r y o s r e c o v e r e d . 

V i ) S t a g e s o f t h e e m b i" y o s ••••• M o r u 1 a •, B1 a s t o c y s t, l-l a t c h e d b 1 a s t o c; y s t 

an d u n f e r t i 1 i z e d o i-' d e g e n e i" a t e d o v a. 

V i :i. ) Q u a 1 i t y o f t h e e m b r y o s - E x c e 11 e n t, (ji o o d , F a i r , P o o r ., 

3.3. MEDIA 

Modified D u 1 b e c c o ' s P h o s p h a t e ••••• b u f f e r e d s a 1 i. n e 

(DPBS) containing 0.1 per cent Bovine Serum Albumin (BSA) 

F'raction V (Hi Media, Bombay, India) was used for flushing,, 

"[• h e s a me rri e d i u rri w a s s u p p 1 e m e n t e d w i t h "i „ 5 p e r c e n t BSA f o r 

preparation of holding media. DPBS) (Ca, Mg, Free) was 

procured as a dry media (Hi media, Eiombay, India) and 

d i 5 5 o 1V e d i n 8 0 0 m 1 11- i p 1 e glass d i s t i 11 e d ĝ  a t e r . S o d i u m 

pyruvate (0.036 g/1) ((31axo, Eiombay, India), Cilucose (1 g/1) 

(E„ Merck, Bombay, India), Streptomycin (100 }..'.g/ml ) and 

Penicillin G (100 I.U./ml) (IDPL, India) were added to it,, 
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Eieparately CaCl (0.10 g/1) (E. Mercks, Bombay, India) and 
2 

MgCl „ 6 H 0 (0„10g/l) (Gla;;o, Bombay, India) were dissolved 

in lOOml triple glass distilled water each,. The three 
o 

solutions vjere mixed after cooling to 4 C temperature« The 

pH of the medium vjas adjusted to 7.2„ Medium was sterilised 

b y f i 11 r a* t i o n t h r o u g h c e 11 u 1 o s e a c e t a I e (M i 11 i p o re) f i 11 e r 
o 

of 0„SEj.i pore size and stored at 4 C <Table1)., 

T a b l e 3„1 : M o d i f i e d D u l b e c c o ' s P h o s p h a t e B u f f e r e d Saline., 

CONSTITUENT 

KH PC) 

WEIGHT(GM) 

NaC 1 
KCl 
Na HPO 

2 4 

8 „ 00 
0,. 20 
•1. 15 

0..20 

B 0 V i n e S e r u m 
(F-raction V ) 
G1 u c 0 5 e 
Na pyruvate 
P e n i c i 11 i n G 
S t r e p 10 m y c i n 

CaC 1 
2 

MgCl „6H 0 

Albumin 
1 „ 0 0 
1 .00 
0 „ 036 
100 IJJ„/ml 
100 Jig/ml 

0. 10 

0 „ 10 

VOLUME TRIPLE DISTILLED 
WATEF? (ML) 

800(Solution 1) 

100(Solution 2) 

100 (E)Olut i on3) 

I'"'re par at i on 

o 
1. Make up s o l u t i o n s 1,2 and 3 s e p a r a t e l y ; cool to 4 C and then 

iTi :i. ;•; „ 

H , A d j u s t phi to 7., 1 to 7..2 w i t h N a H C O or HCl if n e c e s s a r y . 

3 . C on f i r m t h a t o s nio 1 a 1 i t y i s abou t 2 9 0 m 0 s m /K g .. 

4 . S t e r i 1 i ;• e b y f i 11 r 3. t :i. o n t h r o u g h c e ]. 1 u 1 o s e a c e t ax t e 

( M i l l i p o r e ) f i l t e r s , pore size 0.,22}i» 
o 

5. Eitore at 2 0 C for u p t o 3 months,, 
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3.4. NUN-SURGICAL ENBRYD REZCOVERY 

R e c. o very a 11 em pt s we r e ca r r i ed ou t on d5\y s 7 and 8 

af t e r A. I „ .. Donor an i ma 1 s we r e f a s t ed f o r f o od and wat e r f o i" 

a p p r o X » 'l day p r i. o r t o an a 11 e m p t „ "ITi e r e c t u m was em p tie d 

0 f r ae c e s and an e p i du r a 1 b 1 o c !•:: o f 5in 1 o f a E pe r c en t 

s o 1 u t, i o n 0 f p 1" o c a i n e h y d r o c h 1 o r :i. d e v̂  a 5 g i v e n . T h e v u 1. v a a n d 

the su r round i ng ar ea we re w a s h e d wi th s o a p and w a t e r and a 

c e r V i c; a 1 d i. 1 a t o r w a s i ri t r o d u c e d a n d g u i d e d m a n u a 11 y p e r 

r e c t u m t h r o u g h the cervix to the co m m o n body- Pi 3 way 

Foley" s c ax t h e t e r w i t h t h e s t i 11 e t e a s a s t i f f n e r , w a s 

introduced through the cervix- When the cuff was situated 

about the middle of the uterine horn, the stillete was 

w i t hd rawn f r oin the catheter. 

The cuff was inflated by injecting 5--10 ml of air. 

A f t e r c 1 a m p i n g t h e outlet, t h e m e d i u m w B.S i n t r o d u c e d i. n 5 0 m 1 

a1i q u 01 s. T h e c1am p o n t h e outlet t u b e w a s r e1e a s e d w h e n 

7 5 -10 0 iTi 1 0 f t h e m e d :i. u m h a d b e e n i n t r o d u c e d i n t o t hi e u t e r i n e 

l"i 01" n „ F1 u s l"i i n g s w e r e c o 11 e c t e d i n s t e r i 1 e -'I 11., ITI e a s u r i n g 

cylinders., The process of filling the horn and releasing 

the outlet claxinp was continued until 500nil of the medium had 

been used. The cuff was then deflasted and the apparatus 

w 3. t hd rawn f r om t |-i e u t e ru a . The ca t h e t e r , with t h e s t i 11 e t e 

re-inserted, was then pushed into the opposite horn which 

w a 5 f 1 u s h e d i n t h e s a m e m B n n e r . 
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T h e m e a s u i" i n g c y 1 i n d e r s con t a. :i. n i n g t h e f 1 i.i a h i n g s 
o 

were a 11 o w e d t o s t a n d f o r 4 L̂  m i n u t e s a t 3 7 C „ T h e 

s u peer) a t a n t w a s s :i. p h o n e d i. n t o s e p a r a t e m e a 5 u i" i n g c y 1 i n d e r s 

until 5 0 to 100 ml was left in the original cylinder., Then 

t h e c on t en t s we r e mi x ed v̂  i t h a sw i r 1 i ng a c t i o n and pou r ed 

into ova collection d i s h e s (searching d i s h e s ) and examined 

for embryos. 

3.5, EMBRYO E-IVALUATION 

After collection, the embryos were isolated under 

a stereoscopic microscope (with built--in illumination) at 

E 0 X n'l a g n i f i c a t i o n „ A f i ri e s i 1 i. c o n i 2. e d F"' a s t e u r p i p e 11 e w a s 

u s e d to t ransf e r the embr yos to f r esh ho 1 d ing med iuITI 

(modified D P B S with 1,5 per cent B S A ) in anot h e r dish for 

m 0 r p h o 10 g i c e >; a m i n a t i o n a t 4 0 X m a g n i f i c a t i o n „ 

0ua 1 ity of individua 1 embi--yos was detei'-mined by 

t h e c r i t e r i a s u g g e s t e d b y L i n d n e r a n d W r i g h t ( 19 S 3) s 

"I » Excel lent "An ideal e m b r y o , sphericaxl, s y m m e t r i c a l with cells 

of u n i f o r m s i z e , co 1 our and textu.re „ 

2 , Ckjod-" Trivial in'iperfections such as a few extruded 

b 1 a s 10 m e res, i i" r e g u 1 a r s h a p e >. f e w v e s i c 1 e s „ 

3" Fai r- Definite but not severe p r o b l e m s , presence of extruded 

b 1 a s t o m e r e s , v e s i. c u 1 a t i o n , few d e g e n e r a t e d c e 11 s , 

4 „ P o o r -• S e v e i" e p r o b 1 e m s , n u m e r o u s e ;•; t r u d e d b 1 a s t o m e r e s , 

deg e n e r a t e d c e l l s , cells of varying s i z e s , large n u m e r o u s 

v e s i c 1 e s b u t a v i a\ fa 1 e a p p e a r i n g e ITI b r y o m a s s . 



3.6. ESTIMATION OF OVARIAN F^ARAMETERS 

An attempt was made to determine the ovaria.n 

:i. e n g t h , vj i d t h a n d t h i c k n ess i n all a n i m a 1 s b y 

r e c t a 1 p a 1 p a t i o n (folio w i n g t hi e p r o c e d u r e a d o p t e d b y 

Randhawa, 1980, in buf f a 1 o he i f e r s ) a.t th r ee d i f f e rent 

vi t a q e s " --

(a ) A t n o r ma. 1 oestrus, 

(b) At superovulaitory oestrus, 

(c ) At flushing. 

A three •••• wa y i n t e r action ANO V A (An a 1 y s i s o f 

V a r i a nee) w a s a p p lied s e p a r a. t e 1 y f o i" o v a r i a n 1 e n g t h , w i d t h 

and thickness to analyze the effect of 5-

( i ) P r i m i n g , 

(ii ) The site (location) of ovaries (right or left), 

( i i i ) The s t a. g e a t w h i c h t h e ova r i a n size w a s d e t e r m i n e d , 

( i V ) T h e i n t e r a c t i o n s o f t h e a b o v e t h r e e , 

o n the o V a r i a n p a r a m e t e r s ., 

The datax of Randhawa ( 1980 ) r e vea 1 ed h i gh 1 y 

significant (P<0„05) correlations between the estimated 

o V a r i a n m e a s u r e m e n t s a n d t h e a c t u a 1 m e a s u r e m e n t s ( o b t a i n e d 

i m media t e1y a f t e r s1au g h t e r) i n bu f f a1o h e i f e r s„ 
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3.7, HORMONE ASSAY 

An attempt was made to study the pattern of 

s e c r e t i 0n o f LH and FES 1-1 i n n o r VHB. I ( c o n t r o 1 ) and 

superovulated cows„ For this purpose blood from control and 

superovulated cows was collected to perform LH and FSH 

assay,, 

I " B1 o od sampl :i.n.g 

^ <*̂  Super0Vu..I.at.ed cows s ESamp 1 es of b 1 ood , 6--8m 1 :i.n amount 

each t ime , we r e co 11 e c ted f r om t he j ugu 1 ar vein ., 

Initially, blood was collected every 4 hours after 

PGF'-E alpha injection (given after superovulat i on with 

PMSG) for a period of Z4 hours (i„e» 6 samples at 4 

hours interval). After that blood samples were 

coll e cted eve r y H hou r s f o i- a pe r i od of 48 hiou r s ( i , e „ 

2 4 s a m p 1 e s a t H h o u r s i n t e r v a 1 ) „ E) o t h e s a m p 1 i n g 

s t o p p e d a p p r' o ;•; „ w h e n t h e h e a t s y m p t o m s s t a r t e d 

s u b s i d i n g . So in a l l , E?0 s a m p l e s from each cow w e r e 

a s 5 a y e d « 

^ t/) C o n t r o l cows s Blood samp 1 ing w a s started af ter 4 8 

h ou r s 0 f PG i n j e c t i on (b e cau s e t h e un t r e a t ed con t r o 1 

cows were supposed to take a longer time to come to 

o e s t r u s t h a n the s u p e r o v u1 a t e d c o w s, h e n c e 1 a t e 

samp 1 inci was d o n e ) , initia 11 y at 4 houi''s inter-va 1 for 

a pe r i od o f E4 hou r s (6 sam p1e s) and then a t 2 h ou r s 

interval for a period of 12 hours (6 s a m p l e s ) . So IE 

samples in all were collected, first 6 at 4 hours 

i n t e r v a 1 a n d 1 a s t 6 at 2 h o u r s i n t e r' v a 1 , 
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E-! 1 o o d s a iTi f-.116 5 w e r e i m m e d i a t e 1. y c e n t r i f u g e d a n d t h e 

p 1 a s rn a t h u s s e p a r a t e d w a s t r a n s f e r r e d t o s I o r a g e v :i. a 1 lii 
0 

a n d s t o r e d a t • - 2 0 C u n t i l a s s a y e d , , 

K :i. t s u s e d 

Ho r iTione a s s a y (L.H a n d F"SH) w a s pe r f o r m e d u s i n g t h e 

L H E n z y rn e I m m t.i n o a s s a y T e s t K i t (M e d i ;••; B i o t e c h „ .1 n c „ , U S A ) a n d t h e 

FfsH E n z y m e l i T i m u n o a s s a y T e s t k i t ( M e d i ; - ; B i o t e c h , , I n c . , U S A ) , , A l l 

t h e s am p 1 e s w e r e r i.i n i n d u p 1 i c a t e „ 

Due to the lack of availability of Kits, LH assay 

was performed over 6 cows (3 cows each from unprimed and primed 

group) plus the 2 control cows, while the FSH assay could be 

p e r f 0 r m e d o n 1 y o v e r 3 c o w s o f u n p r i m e d g i" o u p p 1 u s t h e 2 c o n t r o !l. 

c o w s , 

3.7.2. R=5H ENZYME IMMUNOASSAY 

"̂  ^ > Pr.inc i pl.e .o£ t h e t e s t 

T h e Med i ;•; FSH qu£in t i t a t i v e t e s t i s b a s ed o n t l"ie 

p r i n c i p i e o f a s o 1 i d e n z y m e ••••• 1 i n k e d i m m u n o s o r- b e n t 

a s 5 a y „ T h e a s s a y s y s t em u t :i. 1 i z e s mou s e mon o c 1 o n a 1 

a n t i - F S H f o r s o l i d p h a s e ( m i c r o t i t e r w e l l s ) 

:i. m m o b i 1 i z a t i o n a n d s h e e p a n t i •••" a 1 p h a F S H i n t h e 

a n t i b 0 d y - e n z y rn e < h o r s e r a d i s hi p e r o ;•; i d a s e ) c o n j u g a t e 

s o 1 u t i o n . T h e t e s t sa rnp1e i s a 1 1 o w e d t o r e a c t 

s i rnu 1 1 a n e o u s 1 y w i t h t h e a n t i b o d i e s , r e s u 1 1 i n g i n t h e 

F S H m o 1 e c u 1 e s b e i r i g s a n d w i c h e d b e t w e e n t h e s o l i d p h a s e 

a n d e n z y rn e 1 i n k e d a n t i b o d i e s - A f t e r a 4 5 m i n u t e 
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incubation at room temperatu re >• the wells are washed 

w i t h wa t e r t o r emo v e u n fa ou nd labelled an t i bod i e s„ A 

solution of 3,3',5,5' Tetrarnethylbenzidene (TMB) is 

a d d e d a n d i n c u b a t e d f o r 15 rn i n u t e s res u 11 i n g i n t h e 

development of a blue colour. The colour development 

i s s t o p p ed w i t h the add i t i o n o f EM HC1. and t h e 

r e s u 11 i n g y e 11 o w c o 1 o u r i s m e a s u r e d 

spectrophotometrical1y at 450nm„ The concentration of 

F 0 1 1 :i. c 1 e E-i t i m u 1 a t i n g H o r m o ii e i s d i r e c 11 y p r o p o r t i o n a 1 

to t h e c o 1 o u r i n t e n s i t y of t h e t e s t s a m p 1 e . 

^ t)) R e a q e n t s 

( 1) A n t i b o d y c o a t e d w e 11 s . 

M i c I- 01 i t e r w e 11 s c o a t ed w i t I'l m o u s e mo n o c 1 o n a 1 

anti-FSH» 

(E) EI n z y m e c o n j u g a t e reagent,. 

Contains sheep polyclonal anti--a\l pha FSH 

c o n j u g a t e d t o h o r s e r a d i s h p e r o ;•; i d a s e „ 

( 3) Refers n c e s t and a r d s e t,. 

Contains 0,E„5,5.lO.SS,50,100 and EOO mI„U„/ml 

(WHt], End IRP HHCa) human FSH in bovine serum 

w i t h p r e s e r v a t i v e s » L y o p h i 1 i z e d „ 

(4) Colou r R e a q e n t A. 

C 0 n t an. n s h y d r o gen p e r o >; i d e i n a c e t a t e b u f f e r . 

i 5 ) C 0 1 o u r R e a g e n t Ê  „ 

C o n t a ins 3 , 3 ' , 5 , 5 ' -- T e t r a m e t h y 1 b e n z i d i n e s t £i b i 1 i z e d 

i n bu f f f e i- s o l u t i o n . 

(6) EN HC1„ 

C on t a i n s d i 1 u t e l"i yd r o c h 1 o r i c a c i d -
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'̂  t-̂  A s s a y pi"o ced.u r e s 

( 1 ) S e c Li r e t h e d e s i r e d n u m b e r o f c o £\ t e d w e 11 s i n t h e 

h 01 d e r „ 

( E ) D i s p e n s e 5 0 }.i 1 o f s t a n d a r d s , s a m p 1 e s ,. a n d 

c 0 n t r o 3. s i n t o a p p r o p r i a t e w e 11 s „ Q e n 11 y m i ;•; f o r 

30 seconds,, 

<3) Dispense two drops (lOOp. 1) of enzyme conjugate 

r e a g e n t into e a c h w e11„ 

< 4) T hi 0 r o u. g h 1 y m i x for 10 sec o n d s „ 11 i s i m p o r t a n t 

10 haVe a coinp 1 ete mixing in this step„ 

(5) Incubate at room temperature for 45 minutes. 

F'r e pa r e T M B so 1 u t a. on u p t o t h r ee |-iou r s be f o r e u s e 

(6) Remove the incubat ion mi ;•;ture by f .1. i c.king the 

plate contents into a suitable waste container.. 

( 7) R i n s e and f 1 i. c k t h e m i c r o t i t e r well s 5 t i me s 

with running tap or di s t i l l e d w a t e r . 

(8) Strike the wells sharply on ab s o r b e n t paper to 

remove residual water d r o p l e t s . 

<9) D i s p e n s e £500 Ml TMB S u b s t r a t e R e a g e n t into each 

w e 11 „ G e n 11 y m i ;•; f o r 5 s e c o n d s ., 

(10) In cub£tte at room tempe ra\tu r e in the dark f a r 15 

m i n u t e s „ 

(11) Stop reaction by adding one drop (50JJ.1) of 2M 

H C 1 t o e a c h w e 11 . G e n 11 y m i ;•; f o r 5 s e c o n d s .. 

(IE) Rea\d 0 . D „ ( o pt i ca 1 d en s i ty ) at 450nni w :i. t h a 

m i c r 0 t i t e r w e 11 r <s a d e r ., 
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3 „ 7 , 3 „ LH ENZYME IMMUMQAS5AY 

^ =i) P r i i i c i p '.i. e o f t hi e t . e s t 

T h e m e d i ;•; L H q u a n t ;i. t a t i v e t e s t i s b a s e d o n t hi e 

pr i n c i p3. e o f a s o l i d phase e n s y i n e - 1 i n k e d immunoso r ben t 

aB55xy. The a s s a y s y s t erri u t i 1 i z e s she e p po 1 y c. 1 ona I 

an t i - L H f o r so 1 :i. d phase (m i c; r o t i t e r we 11 s ) 

:i.mri'iobi 1 i z a i t i on r and a mouse m o n o c l o n a l £ \ n t i LH i n t h e 

a n t i b 0 d y e n z y m e ( h o r- s e r a d i s h p e r o ;•; i d a s e ) c: o n j u g a t, e 

solution,, The test sample is allowed to react 

s imu 11aneous 1 y v,!i th the ant i bod i es y resu 11 ing in the 

I... H m o 1 e c u 1 e s b e i n g s a n d w i c h e d b e t w e e n t h e s o 1 i d p h a s e 

a n d e n z y m e -1 i n k e d a n t i b o d i e s „ A f t e r a 4 5 m i n u t e 

incubation at room temperature,- the wells are washed 

with wate r to remove unbound labe11ed ant i bod i es. A 

solution of 3,3',5,5'- Tetramethylbenzidine (TME) is 

a d d e d a n d i n c u b a t e d for 15 m i n u t e s y res u11 i n g i n t h B 

development of a blue colour. The colour development 

i s s t o p p e d w i t h t hi e s o 1 u t i o n o f 2 N H C1 r a n d t h e 

resulting yellow colour is measured 

s pe ct r o ph otomet r i ca11y at 450 nm „ The c on c en t rat i on 

o f 1 u t e i n i z i n g h o r m o n e i s d i r e c 11 y p r o p o r t i o n a 1 t o t h e 

colour i n t en s i. t y o f t h e t e s t sam p 1 e . 

^-1' ̂  R e a q e n t s 

( 1) An t i b 0 d y•-• c o a t ed w e 11 s „ 

li i c r o t i t e r w e 11 s coat e d w i t h s h e e p p o 1 y c 1 o n a 1 a n t i 

/» 



( S) E n z y iTi e C o n j u g a t e R e a g e n t. 

C o n t a i n s m o u s e m o n o c l o n a l ant :L-"L.H conjuge^ted to 

h 0 r 5 e r ad i s h pe r o ;•; i d a s e „ 

(3 ) Ref e r en c<s s tandai"d se t „ 

C o n t a i n s 0 ,2.,5,5.-lO.S::) ,50 , 100 and 2 0 0 m I . U „ / m l 

(WHO,, Ist IRP. 68/40) human LH in bovine serum 

w i t h p r e s e r v a t i v e s „ L y o p h i 1 i 2 e d . 

(4) C o 1 0 u r Re a gent A„ 

C o n t a i n s h y d r o g e n p e r o ;•; i d e i n a. c e t a I e bu f f e r . 

(5) C 0 ]. 0 u r R e a g e n t B.. 

C o n t a i n s 3, 2i' , 5 , 5 ' - T e t r a m e t h y 1 b e n 2: i d i n e 

s t a b i 1 i z e d i n bu f f e r „ 

< 6) EN HC1 , 

C on t a i n s d i 1 u t e h yd r o c; h 1 o r i c: a c i d „ 

^^^ A s s a y p r o c e d u r e n 

( 1 ) S& cu r e t"ne d e s i r ed n u m b e r of c o a t e d w e 11 s in t h e 

h o 1 d e r . 

(.2.) Dispense 50 Ml of standards, samples, and 

c 0 n t r 01 s i. n t o a p p r o p r i a t e w e 11 s . Gen 11 y m i ;•; f 0 i" 

2i0 se conds . 

(3) Dispense two drops (lOOp-l) of enzyme conjugate 

r e a g e n t i n t o e a c h w e11„ 

(4) Thor0ugh 1 y mi;•; f 0r 10 seconds „ 1.1 is imp0rtant 

10 h a V e a c o m p 1 e t e m i ;•; i n g i n t h i s s t e p „ 

( 5 ) I n c u b a t e a t i'- o o m t e m p e r a t u r e f o r 4 5 m i n u t e s „ 

F' r e pa r e TMEi s 0 1 u t i 0 n u p t o t h r e e h oli r s be f o r e u s e 

(6) R em 0 v e t I'l e i n cu ba t i 0n m i ;•; tu r e by f 1 i c; k i n g t h e 

plate c o n t e n t s into a suitaible w a s t e container,. 
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( 7 ) P. i n 5 e and f 1 i c k t h e ni i c. r o t ;i. t e r we 11 s 5 t i me s 

w i t h r u n n :i. n g t a p o r d :i. s I i 11 e d w a t e r „ 

( S) Sir i k e t h e we 11 s shar p 1 y on a b s o i" ben t pape i'- t o 

r ein o v e r e s i d u a 1 wa t e i" d r o p '.I. e t s ., 

(9) Dispense EOO Ml TMB Substrate Reagent into each 

well.. Gently mi;-; for 5 seconds,. 

(10) In cubate at r oom temperatu r e in the dark f or 15 

minutes„ 

( 11) Sto p react i on by add ifig one d ro p (50M1) of 2N 

HC1 10 e a c h well. G e n 11 y m i x f o r 5 s e c o n d s ,. 

(12) Read C3„I). (optical density) at 450niTi with a 

m i c r o t i t e r w e 11 r e ad e r „ 

A mini E L I S A reader ( M e t e r t e c h I n c „ , U S A ) wauii used 

t o d e t e r m i n e t h e o p t i c a 1 d e r> s i t y ( 0 „ D ) (a b s o r b a n c e ) o f 

t he 5 a n'l p 1 e s „ S i n c e e a c h a a ni p 1 e w as run in d u p lie a t e , 

t h e m e a n 0 „ D . For e a c h s am p1e w a s c a1c u1 a ted a s 

D.D.I + 0„D, 1.1 
Mean O.D, 

A 51 a n dixr d c u r v e , e a c h f o r I.... H a n d F" S H >. w a s plot t e d 

after d e t e r m i n i n g the D„D.. of the stand^u'ds w i t h the 

i"i e 1 p o f t h e 51 an d a r d s s u p p 1 i e d w i t h t h e k i t s . 

S u b s e q u e n 11 y, w i t hi t h e l"i e 1 p o f t !"i e s t a n d a r d c u r v e ,• 

the c o n c e n t r a t i o n of LH and F S H could be k n o w n for 

each s a m p l e a f t e r d e t e r m i n i n g the me a n 0„D.. for each 

sample» 

SO 



On completion of the assay, a graph was plotted 

for each cow to study the endocrine profile and the 

pattern of LH and FSH secretion in control cows and 

superovulated cows. 

Tab.le 3n2. s LH assay -• table for standard graph. 

Standard 

0 

ci. .I? 

•10 

50 

•100 

EOO 

Mean Absorbance 
(Optical density) 

0.000 

0.040 

0,092 

0.-185 

0.560 

0,900 

•1 .422 

•1 .966 

Concentration 
m I.U./rnl 

0 

2.5 

5 

•10 

2!:;> 

50 

•100 

200 

8-1 
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T a b ] . e 3 . 3 . s 

E i t i xndard 

0 

Z. 

5 

•10 

2 5 

5 0 

•100 

2 0 0 

5 

FSI 

M 
( 0 

H a s s a y -

ean A b s o r 

• t a b l e 

bance 
p t i c a l d e n s i t y ) 

0 . 0 0 0 

0.-12-1 

0. -150 

0 . 2 0 2 

0 n 427 

0 . 6 4 4 

•1 , 0 5 0 

•1 . 5 5 0 

f o r s 

C 

t al­i d . a r d g r a p 

one en t r a t i o n 
m .1 , U - / m l 

0 

2 , 5 

5 

•10 

2 5 

5 0 

•100 

2 0 0 
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3»S„ STATISTICAL ANALYSIS 

T h e ill e an an d S . E „ (S I an d a r d E r r or) w e r e c a 1 c u 1 a t e d 

b y using c o n v e n t .1 o n a 1 me t h o d s a s s u g g e s t e d b y Sn e d e c o r an d 

Cocharan (•1967). Different mean comparisons were carried out 

by the Student's t-test (Snedecor and Cocharan, -1967) „ 

F-" o r d i f f ere n t o v a r i a n m e a s u r e m e n t s ,. a n a 1 y s i s o f 

variance (AWQVA) was carried out by using following 

rnathemathi cal model °-

i J k 

i j k 1 

j j . 

:= p. + T + L + S + B 
i 3 k i j k l 

t h t h 
i 5 t he m e a s u r e m e n t o f 1 a n i m a1 b e1o n g i n g t o i 

t h t h 
t r e a t m e n t o f t hi e j s i d e a t t h e k s t a g e „ 

i s t h e o V e r a 11 po pu 1 a t i on mea?i „ 
th 

is the effect of i treatment (i~-1,2). 

th 
L i s the ef f e c t of j s ide of o var y ( j = 1 >• 2) .. 
j 

th 
S i 5 t h e e f fee t o f k s t age o f eye 1 e ( k = 1 , Z >• 3) .. 

k 
e i s t h e e r r o r t e r m a s s o c i a t e d w i t h each o b s e r v a t i o n 
ijkl 

and assumed to be MID (Orfr ) which make the analysis 
e 

V a I i d „ 

Mote : NID (a,IT ) = Normally and independently distributed 
e 

with zero mean and equal variance. 
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4. RESULTS AND DISCUSSION 

A t o t a. 1 0 f 1H R a t h i c a 1 1 1 e a f d i f f e r e n t f :• a r ;i. t i e s 

(2 to 4) and ages (6 to 10 years) were used for this study. The 

experiment was designed to study the superovulatory response 

u s i n g F' M S G, w i t h a n d w i t h o u t p r i m i n g „ 

4 •• -1 . OESTRUS SYNCI-IRDM IZ AT IQM/1MDUC TIQIM 

0 e s t !'• u s w a s s y n c h r o n i z e d p r i o r t o s u p e r- o v u 1 a t :i. o n 

in all a n i m a l s y i r r e s p e c t i v e of t h e i r t r e a t m e n t regimen., T h e 

m e a n i n t e r v a l f r o m p r o s t a g l a n d i n i n j e c t i o n to the o n s e t of 

o e s t r u s w a s c a l c u l a t e d s e p a r a t e l y for the u n p r i m e d and t h e 

p r i m e d g i'- o u p (t a b 1 e -I ) „ 

T a b l e 4 „ 1 „ ' I n t e r va 1 f r on-i F'GF-'-2 a 1 pha in j e ct i on to the o n s e t of 

0 e s t r u s .. 

C o w M o 

UN PR I. MED 

PRIMED 

4 

5 

6 

-y / 

s 

9 

•10 

I n t e r v a 1 ( h o u r s ) 

36 

72 

72 

72 

48 

60 

70 
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Oestrus was induced at a mean interval, of 60±7»589 

hours in un primed group and 6*? „ 6±7 „ 960 hours in the primed 

g r 0 u p a f t e r t h e inject i o n o f I"' G F 2 a 1 p h a „ M o s i g n i f i c a n t 

differences were o b s e r v e d i n t h e t w o g r o u p s < P >0 „ 05 ) .. 

C o n t r o1 cow n o » 

•1 

T i m e f r o m P G i n j e c t i o n 
10 0 e s t r u s ( h o u r s ) 

72 

80 

The findings are in accordance with those of Roche 

( 1974) a n d 0 y e dip e .e_t ajL., (1988) w hi o r e p o r t e d t h 3. t a n i rn a 1 s 

with a functional C,.L,. were detected in oestrus 3 to 4 days 

af t e r PGF-Effi i n j e c t ion. 

37 



T a b l e 4.2„ " I n t e r v a l from PGF--2 a l p h a i n j e c t i o n (given a f t e r 

5u pe r o Vu 1 at i on w i t hi PMEiG) t o t h e on s e t o f 

5 u p e r 0 V u 1 a t o r y o e s t r u s . 

UNPRIMED 

'RIHE:D 

C o w M o 

• 1 

2 

3 

4 

5 

6 

•">• / 

8 

9 

•10 

I n t e r v a 1 ( hi o u r s ) 

46 

26 

24 

28 

36 

36 

4S 

48 

24 

48 

The super ovulatory oestrus occurred a\t a mean 

interval of 32±4,. 05 hours in the un primed, group and 40„6±4„S 

i"i o u r s i n t h e p r i m e d g r o u p a f t e r P G F - 2 a 1 p hi a i n j e c t i o n g i v e n 

p o s t -• s u p e r o V u 1 a t i o n „ A 1 1 h o u g h t h & rn e B. n i n t e r v a 1 w a s g r e a t e i" 

in t h e p r i m e d g r o u p , t h e d i f f e r e n c e r e m a i n e d n o n - s i g n i f i cai.nt 

(P>0,05). 

The resu 11s are in accordance with the fo11owing 

s c i en t i s t s w|-i o r e po r t ed t h i s i n t e r va 1 t o be 2.4 t o 48 I'l ou r s 

(Mehmood ej,. aJ,-. 1991), 39 „ 7 to 42 hours <Kanitz £t. ai„ , 

1990) and 41., 3±1.,25 hours (Yadav £t. ^ . . ^ 19S6b) in 

s u p e r o V u 1 a t e d c o w s . 
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T a b l e 4 „ 3 ,. r, J. n t e r v ax 1 ( d a y s ) f r o m F''' G F' - 2 a 1 p h a i n j e c t i o n ( q :i. vert 

a f I e r e m fa r y o i" e c o v e r y i „ e ,. p o s t -• s u p e r o v u ]. a t o r y 

;i.n j e c t i on o f PGF"-2 a 1 pha) t o t h e o n s e t o f o e s t r u s „ 

UMPRIMED 

•'RIMED 

C 0 w M 0 

•1 

E 

3 

4 

8 

•10 

I n t e r v a l ( d a y s ) 

15 

17 

17 

19 

16 

14 

24 

18 

Po51--su pe I"o Vu 1 at o r y indu c t i on of oest rus VJas 

i n d u c e d f o l l o w i n g repeat flushing., T h e a n i m a l s in the 

u n p r i iTi e d g r o u. p e ;•; hi i fa i t e d o e s t r u s a t a rn e a r\ i n t e r v a 1 o f 

16 „ S::!:: 0 »6) 6 3 d a y s w h i ]. e i n t h e p r i m e d g r o u p t h i s i n t e r v a 1 w a s 

•19 „ 2::!:: 1 . 6 5 5 d a y s , t h e d i f f e r e n c e fa e t w e e n the two g r o u p s b e i n g 

n 0 n s i g n i f i can t ( P >0 „ 0'5 ) „ 

T h e r e s u 11 s a r e i n a c c o r d a n c e w i t h t h o s e o f 

Halfaert e_t a.l_„ < 1 9 8 9 ) who r e p o r t e d an i n t e r v a l of 1 S „ 7 ± 4 . 0 

d a y s f r o m P G F ••••• 2 « (L u t a 1 y s e ) i n j e c t i o n t o t h e fir s t p o s t -

s u p e r o V u 1 a t o r y o e s t r u s . 
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^"2„ SUPEROVULATION RESPONSE 

The supe? 1'ovulatory response was studied by 

p alp a t i o n of t h e n u m b e r o f g r a a f :i. a n f o 11 i. c 1 e s f o r m e d ax 'I', 

s Li p e r 0 V u 1 a t o r y o e s t r u s a n d t h e rm m b e i" o f cor p o r a 'J. u t e a 

( o V u 1 a t i. 0 n r a t e ) f e 11 a t t h e t, i m e o f e rn b r y o r e c o v e r y (t h G 

d a y o f f 1 u 5 h :i. n g ) „ 

Table 4„4 Number of GaF". (felt by rectal palpation) at 

5 u p e r o V u 1 a t o r y o e s t r u s „ 

UNPRIMED 

C O W N O n 

• 1 

2 

3 

4 

No ,. 

R . 0 „ 

2 

3 

4 

5 

of G 

L. 0 

4 

3 

3 

3 

5 

Total 

ti 

»R1MED 

3 

4 

iO 

/ 

10 

9 

S 

6 

a 

9 

i 01 e : R„0„-Right ovary, ! 0„:=i....eft ovary, G „ F „-Graaf ian follicles 

In the un pr imed g r ou p , a niean nurnbe r of 6 „ 8±0 .. S60 

G . F „ could be f e 11 by re c t a 1 p a 1 p a t i o n a s c o rn p a red to a rn e a n 

nurnbe r of S . 2±0 . 5S3 G „ F „ in the pr imed g r ou p „ The 

difference was again found to be non-significant (P>0„05) 

b e t w e e n t h e t w o g r o u p s „ 

90 



Table 4.5. s Number of C,L., or ovulaition rate (determined by 

recta 1 pa 1 pat i on) on the d-ay of f 1 uBh:i.ng ., 

UNPRIMED 

Cow No 

•1 

2 

3 

NOn of C, 

R „ 0 „ L „ 0 , T o t a; 

•10 

•11 

C y s t i c C y 51 i c 

'RIMED 

•10 

4 

Cyst i c 

Cystic 

Cysti c 

Cystic 

Note, s R.0„ = Right ovar y ̂  L . 0 . •--Lsf t ovar y , C J....-Co r po ra lutea. 

Cyst i c=Ovar i es exhibited anovulatory follicular cysts.. 

The mean ovulation rate was 9.E5±0„S54 and 

•12±'1.73S for the un primed and the primed groups »• 

respectively. Although the ovulation rate w-as higher for 

the p r i m e d g r o u p, t h e d i f f e r e n c e o b served wa s no n 

significant (P>0„05), 

It was concluded that priming had no significant 

effect on the ovulation rate.. The results are in accordance 

with Rieger e_t ai.. , -1988 and Gray £t. al_-' '1992 who also 

o b s e r v e d n o b e 'n e f i c i a 1 e f f e c t o f p r i m 'i. n g . 



4.3. ESTIMATION OF OVARIAN PARAMETERS 

Table 4..6. s Table showing the estimation of ovarian 

parameters at three different stages. 

Donor 
Cow 
No. 

1 

2 

2 

4 

5 

6 

7 

8 

9 

10 

OVARIAN SIZE 

At Normal oestrus 1 At Superovulatory oestrus i 

. R. Ovary ! L. Ovary 1 R. Ovary i L. Ovary 1 

L U T I L U T I L W T I L U T ! 
!(citi) <cii)) (cni)l(ciii) (cm) {ciii)i(cni) (CID) (cn)l{cih) (cm) (cm)! 

At Flushing ! 

R. Ovary 1 L. Ovary i 

L W T I L W T ! 
(cm) (cm) (cm)l(ciri) (cm) (cm) 

3 2 1 2.5 2 1 1 5 4 2.5 6 4.5 3 
I 
I 

3.5 2 1.5 2.5 2 1 I 4.5 4 2 5 4 2.5 
I 
I 

3.5 2.8 1.5 2.5 2 1.2! 6.5 5 2.5 6 4.5 2.5 
i 
I 

3 2.5 2 2.5 2.5 1.8! 6 4.5 2.5 5 4 2 
I 
1 

3.5 2 1.5 3 2 1 1 5.5 4 2.5 5.5 4 2 
I 

3.5 2.5 1.5 2.5 2 1.5! 6.5 4.5 3 5.5 4.5 3 
I 
I 

3 2.5 1 3 2 1 1 5.5 4.5 2.5 5.5 4 2.5 
I 

2.5 1.5 1.5 3 2.5 1.81 3.5 2.5 2 5 5 2.5 
I 
I 

4 2.5 2 2.5 2 1 1 6.5 4 3 5 3.5 2.5 
I 
I 

3.5 2 1.2 3 2 1.21 6 4 2.5 5.5 4 3 

5.5 4 2.5 7 6 3 

5 4 2 5.5 4.5 2.5 

8 6.5 3 7 6 2.8 

8 6 3 7.5 6 3 

7 5.5 2.5 6.5 4 2.5 

7.5 6 2.5 7.5 6.5 2.5 

6 5 2.5 6 4 2.5 

4.5 3 2 6 4.5 2.5 

7 5 3 5.5 4 2.5 

6.5 4.5 3 7 5 3 

Note s L~Length 

W=Width 

T=Thi ckness 
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Taible 4„7.. " Mean±S„E. for ovarian lenqth (cm) 

Main effect C 1 a 5 5 i f i c ci t i o n 

Overall mean 
T r e a t in e n t 

Site 

S t a g e 

"i" r e 3. t m e n t 

' r e a t m e n t 

Site 

) t a g e 

Siite X Stage 

Unprimed (U) 
Primed (P) 
FUght (R) 
Left (L) 

N o r m a 1 o e s t r u s ( N ) 

£>u p e r 0 v ii 1 a t o r y (S ) 
o e s t r u s 

i. u. s h :i, n g 

UxR 
PKR 

U>;L 
P;;L 
U>;N 
PxM 
UxS 
PxS 
UxF 
PxF 
R;;N 
LxN 
RxS 
LxS 
RxF 
LxF 

"•" ™* — 

Mo „ 

60 
30 
30 
30 
30 

20 

20 

„ ™ 

Mean±S.E. 

5,.00±0„21 
5„05±0„32 
4„95±0„29 
5., 1210 ,.30 
4„SS±0.,31 

c 
3„00±0„10 

b 
5„47±0„ -16 

"• •" 

(F) 20 6 -52±0„22 

•15 
•15 
•15 
•15 
•10 
•10 
•10 
•10 

•10 
•10 
•10 
•10 
•10 

•10 

•10 
•10 

5„'17;;i:;0„44 

5 „ 07±0„42 
4„93±0,48 
4„63±0..49 
2„95±0„^14 
3. •10±0„16 
5„50±0„20 
5 .. 45±0 . 27 
6 .. 70±0 „ 33 
6„35±0„30 
3„30±0„13 
2„70±0„OS 
5„55±0„3^1 
5„40±0.1E 
6 „ 50±.0 . 39 
6„55±0„24 

Nl p t e s F i g u r e s w i t h a n y o n e s a m e s u p e r s c r i p t w i t h i n a s u b -••• c 1 a s is 

did n o t d i f f e r s i g n i f i c a n t l y (F'>0.,05) f r o m each o t h e r . 



Table 4„S. " Analysis of variance for ovarian length (cm) 

S 0 u r c e o f v a i" i a t i o n 

T r e a t m e n t 

S i t G 

S t a g e 

T r e a t m e n t ;•; S i t e 

T r e a t in e n t ;•; 91 a g e 

S i t e ;•; Stage 

T r e a t rn e n t ;•; S i t e x S t a g e 

IE r r 0 r 

d „ f., 

•1 

•1 

2 

•1 

2 

2 

2 

•8 

M „ S . 

(:>„ 15 

0 „ 8-166 

65 ,,510 

0 „ 01 

b „ 2 6 2 5 

0 „ 5 5 4 2 

0 „ 0 7 2 5 

0 „ 6 2 9 1 

F" V a 1 u e 

0 . 2 4 

1 „ 3 0 

104., 12 

0. ,01 

0 „ 4 2 

0 „ 88 

0., 1 1 

. ._. _ 

.b!.o_te. " •*«••= Si gn i f i c a n t a t P < 0 . 0 1 



OVARIAN LENGTH 

The AN0VA f o r ovar i an 1 en gtl"i as s\\ own in tata 1 e 

4.8 reveals a highly significant (P<0„01) effect of the 

stage o f t h e cyc1e and no ef f e ct of t r eatment and site of 

the ovary. The all possible interactions between the three 

rn 3. i n e f f e c t s (t r e a t m e n t. s i t e a n d s t a g e ) also s l"r o w e d n o 

s a, gn i f i can t effect D v e r t h e ova r i an 1 e n g t h .. 

T h e o V e r a11 m e an o v a r i an 1e n g t h was 5,0±0„E1 c m. 

The ovarian length did not vary significantly between the 

nn pr imed and pr i med g r ou p (5 „ 05±0 „ 3E cm and 4 „ 95±0 .29 cm ., y 

respectively) nor did it vary between the right and left 

ovaries (5»12±0„30 and 4„S8±0„31 cm., respectively).. 

H o w e v e r r there was a signif i cant ef f e ct of the 

s t age (at w!"i i c h t h e ova r i a n 1 e n g t h w a s d e t e r m i n e d ) o n t h e 

ovarian length ' 3„0±0.10 cm, 5„47±0.. 16 cm and 6..521:0 .,22 cm 

a t n o r ma 1 o e s t r u s „ su pe r o vu. 1 a t o r y o e a t r u s and at f 1 u s 1'i i u g y 

r e s p e c t i v e 1 y -

An i n c r e a s i n g trend of o v a r i a n l e n g t h w a s o b s e r v e d 

as t h e s t a g e a d v a n c e d, p r o ba b1y d u e to go n ad o t r o p i n 

st imu laxt i on . 



T a b l e 4 » 9 „ " MeanlE-SnE. f o r ovax r i an w i d t h (cm) 

M a i n e f f e c t 

Ove ra i l I mean 
T I'- e a t iTi e n t 

S i t e 

S t a g e 

C1 a 5 s i f i c a t i. o n No l ean±S, 

T r e a tme n t ;c S i t e 

' r e a t m e n t ;•; S t a g e 

B i t e X 'Stcige 

Unprimed (U) 
Primed (P) 
Right (R) 
Left (L) 

h4ormal o e s t r u s 

Six pe r 0 y u ]. a t o r y 
o e s t r u s 

F1 Li s h i n g 

UxR 
PKR 

UxL. 
PxL 
UxN 
PxN 
U X S 
PxS 
UxF 
PxF 
RxN 
LxN 
RxS 
LxS 
RxF 
LxF 

(N) 

(S) 

60 
30 
30 
30 
30 

20 

20 

3„79±0„-r75 
3„S9±0„263 
3„68±0„233 
3 ., 79±0 ,. 242 
3 ,. 78±0 „ 256 

2. 2110,, 062 

4„15±0.. •121 

< F ) 2 0 

•15 
•15 
•15 
•15 
•10 
•10 
•10 
•10 
•10 
•10 
•10 
•10 
•10 
•10 
•10 
•10 

5.00±0„226 

3.9210 
3,67±0 
3.87±0 
3., 70±0 

•18±0 

25±0 
25±0 
05±0 
25±0 

33±0 
•10±0 
•10±0 
20±0 
95±0 

.374 

.319 
,382 
. 35 1 
.095 
„ 083 
„ 111 
„ 217 
., 3 '18 
.318 
„ 094 
.067 
.208 

„ 133 
. 345 

5.05+0.311 

Note ' F'igures with any one same superscript within a sub clasi 

d i d n o t d i f f e r s i g n i f i c an t ]. y ( P >0 „ 05 ) f r o m e a c h o t h e r . 
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Table 4„10„ " An a1y s i s o f v a r i an c e f o r o v ar i an w i d t h (cm) 

i3 0 u r c: e o f v a r i a t :i. o n d n +" 

Treatment 1 

Site 1 

S t ax g e 

T r e a t m e n t ;•: S :i. t e 1 

Treatment ;•; Stage 2 

Site ;•! Stage 2 

Treatment x Site x Stage 2 

Error 48 

M., S „ 

0, 66-15 

0„0015 

40 ,,7432 

0.02S2 

0„4065 

0„1S-I5 

0„09S2 

0„5094 

F 

i . 

0 , 

7 9 , 

0 , 

0 , 

0 , 

0 

• • " - • 

v a l u e 

, 30 

.003 
• ! i -

.98 

, 05 

. 8 0 

„36 

..•19 

Wo t e 5 * = Si qn i f i can t at P<0 , 01 
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OVARIAN WID" 

"1" |-i e A N 0 y A f 0 r o v a r ;i. a n w i d t h a s s h o w n :i. n t a b 1 e 4 . •'! 0 

r e v e a l s a l"i i g i'l 'J. y s i gn i f i can t ( F'< 0 „ 01 ) e f f e c t o f t h e s tag e o •? 

the cycle and no effact of treatment and s i t e of the ovary„ 

'T h e a 11 p o s s i b 1 e i n t e r a c t ions b e t w e e n t h e t h r e e iria i n e f f e c t s 

(treatment r site avnd stage) also showed no significant 

e f f e c t 0 V a r t h e o v a r i an w i d t h„ 

The overall mean ovarian width was 3„79±0»175 

c m„ T h e o v arian w i d t h did n o t v a r y s i g n i f i c an 11y b e t we e n 

the unprimed and primed group (3.S9±0„E?63 cm and 3.68±0,233 

cm, res p e c t i v e1y) nor did i t v a r y b e t ween t h e r i g h t an d 1 e f t 

o v a r i e s (3,7 9 ± 0 »2 4 2 a n d 3,. 7 8 ± 0.256 c m, r e s p e c t i v e 1 y) « 

However, there was a significant effect of the 

B tage (at wh i ch t he o var ia\n wid th w£is de t e rmined ) on tI'le 

ovarian width s 2,.2-1±0„062 cm, 4„15±0„121 cm and 5.,00±0„226 

cPi at no rma 1 oes 11-u s , su pe r o vu 1 at o r y oes t rus and at f 1 ush ing 

r e s p e c t i v e 1 y n 

A n i n c r e a s i n g t r e n d o f o v a r i ax n w i d t h w a s o b s e r v e d 

a 5 t h e s t a g e a d v a n c e d , p r o b a b 1 y d u e t o g o n a d o t r o p i n 

s t i mu 1 a t i o n „ 
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T a b l e 4„-ri„ s Mean±S„E„ for ovarian t h i c k n e s s (cm) 

Ma i n e f f e c t 

Overall mean 
T I'- s a t m e n t 

S i t e 

Stage 

" r e a t m e n t 3 i t e 

• r e a t m e n t x S t a g e 

Site X Stage 

C1 a 5 5 i f i c a t i o n 

U n p r i m e d (U) 
Primed (P) 
Right (R) 
Left (L) 

N o r iTi a 1 0 s s 11" u s (N) 

£)U p e r o v u 1 a t o r y (SB) 
o e 51 r u 5 

F 1 u 3 h :i. Fi g 

UxR 
PxR 
UxL 
PxL 
UxN 
PxM 
UxS 
PxS 
UxF 
PxF 
RxN 
LxN 
RxS 
LxS 
RxF 
LxF 

No„ 

60 
30 
30 
30 
30 

20 

20 

™ •'~ *••" •"• ••"' • " 

Mean±S„E„ 

2„-18±0„0S6 
2„14±0., ••i21 
2 „2-1 ±0.124 
2„19±0„113 
2.,-1610 ,,-13-! 

c 
•1 „ 37±0 „ 077 

b 
2„52±0„077 

(F) 20 

-i ::•> 

•15 
•15 
•10 
•10 
•10 
•10 
•10 
•10 
•10 
•10 
•10 
•10 
•10 
•10 

2.64±0„G7-1 

2, 
2, 
2, 
2, 
•1, 
•1 , 
2, 
2, 
2. 
2, 
•1 , 
•1, 

2, 
2, 

. •17±0„ 
,22±0„ 
. •12±0„ 
... 20:t:0 „ 
.35±0„ 
,3S±0„ 
„40±0. 
«65±0., 
„6S±0„ 
.60±0„ 
:, 47±0 „ 
,26+0„ 
,50±0. 
„55±0. 

•152 
•174 
•195 
182 
115 
109 
•100 
107 
106 
100 
108 
104 
105 
117 

,60±0„125 
,6S±0.,076 

N o t e s F i g u r e s w i t h a n y o n e s a in e s u p e r s c r i p t w i t h i. n a s u b ••••• c 1 a s 

d i d n 01 d i f f e r s i. g n i f i c a n 11 y ( P > 0 . 0 5 ) f rom e a c h o t h e r . 
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T a b l e 4., 1E . s An a 1 y a i 5 o f v a r i an c e f o r o v a r i ari t h i c k n e s s (cm) 

S ou r c e o f v a r i a t i. o n 

T r e a t m e n t 

S i t e 

S t a g e 

T r e a t m e n t ;•; E t i t e 

T r e a t m e n t K S t a g e 

S i t e ;•; S t a g e 

T r e a t m e n t ;•; S i t e ;•; S t a g e 

E r r o r 

"" 
d „ f . 

•1 

•1 

E 

•1 

S 

2 

•8 

"•" 
M„S„ 

0 „ 0 6 3 3 7 5 

0. ,01S0 

19„S- i5E 

0 „ 0 0 3 4 

0 „ S 8 4 3 

0 . E 6 3 6 

0 „ 0 6 9 E 

5 , 7 5 5 9 

— — •" 
F v a l u e 

0 „ 53 

0 „ 1 0 
•ii-

8E,. 6H 

0 „ 03 

•1 ,. 18 

•1 . 10 

0 „ 23 

N o t e : -H- = S i qn i f i can t a t P< 0 „ 0 -i 
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OVARIAN THICKNESS 

T!"I e ANOVA for o va r i an t h i c kn e s s as s I'l o wn i n t ab ]. e 

4. 1Z r e V e a 1 s a h i g h ]. y s i g n i f i. c a n t ( P < 0 .01) e f f e c t o f t h e 

stage of the cy c 1 e and no ef f e c; t of t r eatmen t and s i t e of 

t h e oyar y.. The a 11 po s s i b 1 e i n t e ra c t ;i. ons be twee n t i"i e t h r e e 

iTi a i n e f f e c t s ilr is a t m e n t, site 3. n d s t a g e ) a 1 s o s l-i o w e d n o 

s i gn i f i cant ef f e ct o ve r thie o var ian th:i. cktiess » 

The overall mean ovarian thickness was 2„1S±0,.0S6 

cm. The ovarian thickness did not vary significantly between 

t h e u. n p rime d and p r i m e d g r o u p ( 2 „ 14 ± 0 » •'! 21 c m a n d 2 „ 21 ± 0 „ 12 4 

cm, respectively) nor did it vary between the right and left 

o Va r ;i. e s ( 2 „ 19;;!:;0 . 113 and 2 „ 16±0 . 131 cm , res pe c t i v e 1 y ) „ 

Howeverr there was a significant effect of the 

5 1 a g e (a t w l"i i c i'l t l"i e o v a r i a n t h i c !•:: n e s s w a\ s d e t e r m i n e d ) o n t h e 

ovar ian thi ckness s U S 7 ± 0 . 0 7 7 cm, 2„52±0„077 cm and 

2.6 4 ± 0.071 c m 3. t n o r m a 1 oestrus, s u p e r o v u 1 a t o r y o e s t r u s a n d 

a t f 1 u s hi i n g r e s p e c t i v e 1 y „ 

A n i n c r e a s i n g t r e n d o f ova r i a. n t h i c k n ess w a s 

0 b s e r V e d a s t hi e s t a g e a d v a n c e d . probably due t o 

g o n a d 01 r o p i n s t i m u 1 a t i o n „ 
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"^•-3. EIMBRYO RECOVERY 

A total of ri embryos were recovered from the 

donor cows, out of which only 7 were visible (transferable) 

while the other 4 were degenerated embryos,, Three of the 

t e n 5 u p e r o v u 1 a t e d c o w s e ;•; h i b i t e d b i 1 a t e r a 1 a ri o v u 1 a t o r y 

follicular cysts, the cystic ovaries of these three cows 

w e r e d i a g r) o s e d a t t h e t i m e o f f 1 u s h i n g „ 

1" a b 1 e 4 . 13 s E m b r y o r e c o v e r y f r o m v a r i o u s c o w s „ 

C0w N0 n of Embr yos De ve 1 o pmenta 1 Quax 1 i ty of the 

N0 „ Re co ve r ed Stage of the Embr yo Embr yo 

1 2 Both Blastocysts Both Good 

2 -1 Morula Excellent 

3 2. 1 M 0 r u 1 a , 1 D e g e n e r a t e d Good, P o o i" 

•<•!• 1 D e g e n e r a t e d P o o r 

5 NIL 

(C y 5 1 i. c c 0 w) 

6 2 B o t i"i D e g e n e r a t e d B o t h Poo i'' 

7 2 B 01 h li 0 r u 1 a B o t h G o o d 

3 1 Blastocyst Excellent 

9 MIL 

(C y s t i c c 0 w) 

•10 NIL 

(Cystic cow) 

P o s t -• s u p e r o v u 1 a t o r y P G F - 2 a 1 p h a w a s g i v e n ( a f t e i'' 

r e peat f 1 usl"i ing ) to all the cows i r r e s pe c t i ve of the f a c t 

w h e t h e r an y r e c o v e r y of e m b r y o s o c c u r r e d o r n o t or w h e t h e r 

the cow wen t cystic or did not plus a n t i b i o t i c s 

( 0 ;•; y t e t r a c y c 1 i n e b o 1 u s e s ) w e r e i n f u s e d i n t r i-x u t e r i n e f D r 

t h r e e days . 
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S i n c e the em b r y o r e c o v e r y in this e x p e r i m e n t w a s 

V e r y 1 ow , t h e e f •(• e c t o f pr i m in g , i f a n y , on emb r yo r e c o ve r y 

rate could, not be ju d g e d p r o p e r l y ^ H o w e v e r , s t u d y of other 

p a r a m e t e r s r e v e a l e d that priming had no b e n e f i c i a l e f f e c t on 

the n u m b e r of f o l l i c l e s f o r m e d , the n u m b e r of c o r p o r a lutea 

( o V u 1 a t i o n r a t e ) o r t h e p o s t - s u p e r o v u 1 a t o r y r e t u r n t o 

o e 51 r u s i n Rat h ;i. c a t tie- £> o , o v e r a 11 i t c a n b e s t a t e d t h a t 

priming had no b e n e f i c i a l e f f e c t on the s u p e r o v u l a t o r y 

r e s p o I i 5 e „ T h e r e s u 11 s a r e i n a c c o r d a n c e w i t hi t h e r e s u 11 s o f 

F^ieger et_ jŷ .. , I'-ĵ SS and Gray ejt aj^.. , •'1992 who also o b s e r v e d 

no b e n e f i c i a l e f f e c t of priming,. 

A c o n 51 a n t p r o b 1 e m w i t h c u r r e n t m e t h o d s f o r t h e 

s u p e r 0 V u 1 a t i o n o f c a 111 e i s t h e i n a b i 1 i t y t o p r e d i c t t h e 

n u m b e r of v i a b l e e m b r y o s that will be re c o v e r e d f o l l o w i n g 

treatment (Honniaux .et. al,. , -1983; Moor e_l a.l „ , •1984),. 

Ti-ie su pe r ovu 1 ato r y r es ponses niay be 1 im:i. ted fay a genet i c 

component or by the availability of growing follicles 

(Monniaux ej;, cO... , 1983),, 

Reasons f o r low embryo r e c o v e r y 

T h e d i f f e r e n c e s i n o v a r i a n r e s p o n s e w i t h i'' e s p e c t 

to the n u m b e r of c o r p o r a lutea a\nd the e m b r y o s c o l l e c t e d can 

be e x p l a i n e d in v a r i o u s w a y s ! -•• 

( "i ) L a c k o f e g g u p t a k e b y I h e i {i f u n d i b u. 1 u. m d u. e t o t h e 

intense o v a r i a n reaction « O v a r y size m i g h t be such 

t i-i a t t i-i e f i m b r i a e a r e i n c a p a b 1 e o f i n v e s t i n g t h e o v a r y 

s u f f i c i e n 11 y t o a 1 low c o m p 1 e t e r e c o v e r y o f o v a (I-I a f e z 

e„t a,l"x1963; B e c k e r and P i n h e i r o , •1986? B o n o e_t al . , 

1991) . 



(E) P r e m a t u r e D r d e 1 a y e d o v u 1 a t i o n ( a 5 y n c. h r o n o u s o v li 1 a t i o n ) 

(M(2vjcoinb e._t a_l,„ , '19"76 ? B&cke r and Pinhe i r o , 1 *?86 ;; 

Zeitoun eJ, al,„ , 1991) ,. 

( 3) Delayed e g g o r e n'l b r y o d e s c e n t b e c a u s e o f i m b a I a n c e i n 

the g o n a d a 1 s t e r o i d s (Ei e c k e r a n d P i n h e i r o y '! 9 S 6 ) .. 

( 4 ) A c c e 1 e i" a t e d e g g o r e m b i" y o d e s c e n t i n t o t, h e u t, e r ii s 

because of the same ovarian hormone imbalance (Newcomb 

al §il-y -1976? Becker and Pinheiro, 19S6? Hawk, •1988) „ 

(5) Deviant systemic endocrine profiles affecting early 

embryonic development (Hafez ert aJL. , ••|963p New comb e_t. 

a 1 ., , 1976? Ellsden e.t ai» , -1978? Saumande, •1980? Foote 

a rid Ell i n g t o n , 19 8 8 ? Z e i. t o u n e_t aJL. „ , '19 91? Armstrong,-

1993). 

(6) Sub0ptima 1 sperm 11"ansport 1 eading to low ferti 1 ization 

rates o r comp 1 ete absen ce of f e r't i 1 i zat i on (Haf ez e,t. 

al,, , 1963? Hawk, 1988? Hunter, 1988? Hyttel .et al-r 

1991? A r m s t r o n g, 1993)„ 

A n o V u 1 a t o r y f o 11 i c 1 e s h a v e a 1 s o b e e n r e p o r t e d b y 

Silvas et al,1981 and Kuttner ,1973 after PMSCii 

treartment for supe r ovulation . 

It was suggested by Sreenan (1978) thatt these 

f o11i c1es pe r s i st ed due to the i r f ai1u r e t o bind 

s u f f i c i e n t qua n t i t y o f L H d u r i n g p r e - o v u 1 a t o r y s u r- g e „ 
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B e c l-; e r a n d P :i. n h e i r o (19 8 6 ) a 1 s o f o u n d 11 „ 9 p e r 

c e n t 'J. u t e i n i. z e d f o 11 i c u 'J. a r c: y s t s a n d c o n c 1 u d e d t h a t 

1 a c k o f e g g u p t a k e b y t h e ;i. n f u n d i fa u 1 u m h a d o c c u r r e d i n 

c a s e s of i n c r e a s e d o v u l a t i o n , w i t h e x c e s s i v e i n c r e a s e 

in V01 urne of the o v a r y „ 

B h a. 11 a c h a r y a e_t al. (1989) also r e p o r t e d 

d e V e1o pm e n t o f an o v u1a t o r y follicles f o11o w i n q 

su per o Vu 1 at ion wi th PMSG in c r ossfar ed cows „ These 

f o11i c1es d i sappear ed s pon taneons1y and were n o l 

pa 1 pab 1 e on r e c t a 1 e ;•;am i na t i on af t e r a we e k ' s t i n'le „ 

The u5e of PM'3G has been a?;sociated with higl"i 

n u iTi b e r s o f u n o v u 1 a t e d f o 11 i c 1 e s b e c a use of its 1 o n g 

ha 1 f ••••• 1 i f e i n b 1 o od (Bo 1 and e_t a_l. „ , 199 -I ; Z e i t oun ctt. 

a l . , •1991 ) . 

T h e g r o w t h a n d rn a t u r a t i o n o f s m a 11 f o 11 i c 1 e s 

stimulated by PMSG continued after the pre--ovulatory LH 

surge and r e suit e d i n t h e p o s t •- o v u 1 a t o r y o e s 11" o g e n r i s e 

( Mo yae i'-1 ejt a_l. •• ' "i '^'^'~> '> <̂ *nd t h e increased riumber o f 

1 a r g e an o v u 1 a t o r y f o 11 i c 1 e s „ 

P M S G t r e a t m e n t r e v e a 1e d i n c r e a s e s i n o v a r y v o 1 u m e 

to the sise of an orange vjith a number of caxses of 

ovarian cysts and irregularities in return to normal 

c y c lie activity ( B o n o .g,t a_l.. , 1 9 9 1 ) . 
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Photomicrograph o-f a bovine embryo, lOOX 
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A bo'Vine embryo showing first, signs o' 

degenerationy 200X 

A deqenerated bovine embryo, 200X 
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1.... H a 5 say was c a r r i. e d out o n s i ;< c o w s L 3 cows e a c: h 

o f u n p r :i. m e d g r o u p ( c o w n ii rn b e r 1 ,• Z a n d 3) a n d p r i m e d 

group (cow number 6,7 and 8)11 plus two cows of the 

c o n t r o 1 g r o u p „ 

FSH assay was carried out o'n three cows of the 

u n p r i iTi e d g r o u p o n 1 y ( c o w n u rn b e r 1 , 2. a n d 3) p 1 u s t w o 

c0w5 0f the COr11ro 1 group.. 

Tables showing the concentration of 1....H and FSH in 

the a b o v e rn e n t i o n e d c o w s and t h e i r r e s p e c t i v e g r a p h s 

showing the pattern of changes in Li-I and FESH 

concentration are given below s--
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Table 4.-14 s LH assay •- table for Control cows no„ 1 and 2. 

£i amp le 
Mo . 

•1 
c. 
3 
4 
5 
6 
"7 / 
6 
9 

•10 
•11 
•IE 

• " " — 

H o u r s -From 
PG 

"" -

i n j e c t .10 n 

52 
56 
60 
64 
68 
72 
74 
76 
78 
80 
82 
84 

C on c eI'l t !'• a t ;i. on (rn I., U .. /m 1 

;ow n o „ 1 

3 „ 5 
8 
4 
2 
9 
4 „ 5 

29 
6 
•1.,5 

•12 
2 
•1 

Cow n 0 « 2 

•1., 75 
•:> 

•10 

• 1 - 1 
5 
•1„ 

6 
28 

3 . 

5 

5 

E-iasal 1 e V e 1 i; T'h e lowe s t va 1 u e o r c on c en t r a t :i. on o-F t he h o rrnone 

o b s e r v e d a m o n g s t a 11 t h e s a m p 1 e s b e 1 o n g i n g t o a 

p a r t i c u l a r cow,, 

;ak level " The highest value or con cent râ t i on of the hormone 

o b s e r v e d a rn o n g s t a 11 t h e s a m p 1 e s be 1 o n g i n g t o a 

particular cow„ 

The control cows exhibited, on ar\ average, a basal 

level of 1 „ 25±0 „ 25 m I.,U„/ml (I,,© and •! „ 5 m .I„U./ml for control 

cow no. 1 and 2^ respectively) of LH and a peak level of 

2S„5±0„5 rn IJJ»/ml (29 <mnd 28 rn I„U„/ml for control cow no.. -\ and 

2, respectively) of LH„ 

•V10 
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T a b l e 4 „ 1 5 , L H a s s a y - t a b 1 e for- U n p r i m e d c. o w s no,. 1^2 arid 

S a m p i e 
M o . 

H o u r s f r o m 
PG i n j e c t i o n 

3 
4 
5 
6 
7 
8 
9 

•10 
•11 
•12 
•13 
•14 
•15 
•16 
•17 
•18 
•19 
SO 
E l 
2 2 
S 3 
2 4 
E5 

28 
29 
30 

4 
8 
•12 
•16 
20 
24 
26 
28 
30 

34 
36 
38 
40 

44 
46 
48 
50 
52 
54 
56 
58 
60 
62 
64 
66 
68 
70 

C 0 n c e n t r a t ion (m I „ U „ / ITI 1 ) 

Co w no.. •I ! C o w non 2. ! C o w no 3 

6 

8 
5 
4 
3 
5 

•10 
2 

.•D 

•1,. 
•1 
2 

•12 
•1„ 

4„ 
2 
5 
5 
6 
8 
2 
2 

5 

5 
5 

• 1 

•13 

•1-1 

•1 ,. 5 

2 

•1 „ 7 5 

0,. 5 
120 

4 , . 5 
4 

•1 „ 7 5 
2 
2 
0 „ 5 

2 8 
•16 

4 , 5 
4 „ 5 

•13 
3 

•16 

• 1 

4 . 5 

:> 

4 . 
2 
6., 
4 
2 
7 
6 . 

,5 

,5 

,5 

0 . 2 5 
4 
•1 

• M 

0 „ 75 
• 1 

34 
• 1 

0 . 7 5 
2 
•1 . 5 

2 0 
0 . 7 5 

3 . 5 
2 8 

6 
•IE 

0 . 2 5 
2 
4 

13 
5 
8 . :::> 
3 . 5 
2 
9 
3 

•1 13 
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Table 4„-i6., s L.i-1 assay ••••• table for F'rimed cows no„ 6,7 and S, 

Sample Hours from Concentration (m .I„Un/ml) 
W Q „ P G i v̂  j e c t i o n • 

Cow no„ 6 I Covj no« 7 1 Cow no„ 8 

•I 4 1 2 -1 „ 5 
2 S -US 1 „ 5 3.5 
3 12 4„5 5 2 
4 16 3 9 2 
5 20 5 0„75 6 
6 24 2 6 3»5 
7 26 1 3„5 8 
S 28 4.5 12 6 
9 30 7 4.5 2 

10 32 1„5 6 4.5 
11 34 3 16 12 
12 36 7 3 9 
13 38 25 1.5 10 
14 40 4.5 11 6 
15 42 6 4.5 2 
16 44 2 1-75 4.5 
17 46 8 5 7 
18 48 1.5 7 5 
19 50 0.5 110 38 
20 52 3 5 8 
21 54 4.5 2 2 
22 56 0.75 8 1.5 
23 58 12 3 4 
24 60 3 1 .5 3 
25 62 4 4 0.5 
2<f:> 64 1 .5 1 „ 75 6 
27 66 5 7 4 
28 68 2 4.5 2 
29 70 6 2 3.5 
30 72 1 1 3 
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"I" h e u n p r :i. m e d cows e x h i b i. t e d , o n an a v e r ag e , a 

basal level of 0 „ 4166±0 „ 0333 rn I., U., / rn 1 <0„5, 0.5 and 0,.25 

in I.Un/ml for cow no,, 1,2 and 3, r es pe ct i ve 1 y) of LH whereas in the 

primed cows this value was 0„:5S33±0„0S33 m I„U„/ml (0„5y 0„75 

and 0„5 m .l»Un/'ml for cow nOn 6/7 axnd 8, respectively) of LH n 

The d i f f e r en ce between t he two g r ou ps was non•-s :i. gn i f i can (', 

(P>0„05) „ 

Ti-i e un p r imed cows e ;•; h i bi t ed , on an average, a peak 

level of 55 ,,331:32.95 m I.U„/rril (12, 120 and 34 rn I„U„/ml for cow 

no,, 1,2 and. 3, respectively) of LH whereas in the primed cows 

t h i 5 va 1 ue was 57 „ 66±26 .43 m I. U „ /ml ( 25 , 1 -10 and 3S m I „ U . /m 1 

for cow no. 6 , 7 a n d S , r e s p s c t i v e 1 y) o f i... H . T h e d i f f t? r e n c e 

b e t w e e n t h e t w o g r o u p s w a s f o u vi d t o b e n o n - s i g n i f i c a n t ( P > 0.05) » 
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Table 4.17 s FSH assay - tB.ble for Control cows no„ 1 and S„ 

;::> a m p l e 
Mo. 

3 
4 
15 

7 
8 
9 

•10 
-l-l 
•12 

1-10 u r s •F r o m 
PG injection 

52 
56 
60 
64 
68 
72 
74 
76 
78 
80 
82 
84 

Con ce' 
- • • • - -

Cow n 0. 

4 
2 
Q 

0 „ 75 
2 
•13 

4 
•1 

6 
3 
0 „ 75 
2 

Con c e n t r a t i o n (m I „ U . / m l ) 

Cow n o - 2 

3 
0 . 5 

• 1 

4 
8 
0 „ 7:5 

•10 
2 
6 

2 0 
4 

T h e c 0 ri t r 0 ]. c o w s e ;•; h i b i t e d r o n a n a v e r a g e , a b a s a 1 

level of 0.625+0.125 m I.U./ml (0.75 and 0.5 m I.U./ml for 

control cow no. 1̂ and 2^ respectively) of FSH and a pea\k level of 

•16.5±3„5 m I.U./ml (•IS and 20 m I.U./ml for control cow no. 1 and 

2, respectively) o f F'ESi-l. 
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Tab le 4„13 , a s s a y L a b 1 e f cj r U n p r i m e d c o w s n o „ 1 , Z a n d 3 . 

Sa,m p I e 
Mo „ 

H o u r s f r o m 
PG i n j t a c t i o n 

C o n c e n t ra. t i o n (tri I . U » / m l ) 

C 0 w n o „ 1 1 C o w n o ,. 2. 1 C o w n o 3 

z 
3 
4 
5 
6 
7 
8 
9 

•10 
•11 
•12 
•13 
•14 
•15 
•16 
•17 
•IS 
•19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

8 
•12 
•16 
20 
24 
26 
26 
30 
32 
34 
36 
38 
40 
42 
44 

46 
48 
50 
52 
54 
56 
58 
60 
62 
64 
66 
68 
70 
72 

„ 

2 
2 
•1 

2 
2.. 25 
2 
0,. 75 
0.75 
0 „ 5 
0„̂ 1 
0.75 
0„75 
•1 

34 
•194 

3 
2 
2 
0 „ 75 
4 

2 
2 

•13 
6 
•1 

2 
3 
2 
3 

c:. 
3 
3 

. 2 5 

3 
2 
0 „ 
2 

d 

0 „ 75 
•1 
0 „ 75 
0,. 5 
2 

•1 
0 „ 75 
•1 
0 „ 5 

0, 
2 
•1 
0 . 
•1 

2 0 0 
0 . 

62 
d. 
• 1 

9 

/:::> 

/ 5 

ic:;. 

2 
8 
2 
2 
7-> 

•13 

4 

3 
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T |-i e Li n p r i m e d c o w s e ;•; h i b i t e d , o n a n a v e r a g e , a 

basal level of 0,233±0., 133 m lAJ„/ml (0,. n 0 „ 1 and 0.5 m I.,U,./fril 

•For cow no. 1 ,• 2 and 3, respectively) of FSH and a. pea^k level of 

•13E„33±64.6S rn I,U„/ml (194, 3 and HOO m I.U./ml for cow no,, 1, 2 

and 3 ,• r es pe ct i ve 1 y ) of F"EiH . 

1"he Linusua 11 y 1 ow peak level of F"SH (3 m I.U./ml) 

in the unprimed cow no. S could not be explained. F'erhaps, the 

endogenous FSH level never reached a higher value. 

Tl-ie se c r e t i on of LH and FEiH was f ound t o be 

p u1s a t i1e i n t h e s u p e r o v u1a t e d an d c o n t r o1 R a t h i cows. T h e s e 

f ind ings ar e in ac co rdan ce wi t h t hose of Rahe e_t <ajL.. ( 19(30) , 

Schallenberger ^t, al.. (1984), Walters and Schal lenberger (1984), 

Walters e..t al. (1984) and Yadav e_t al. (1986a). 

More frequent blood sampling (every 30 minutes or 

every hour) might be advocated for future research programmes to 

d e t e r m i n e t h e p u 1 s e f r e q u e n c y . 



Table 4„-19. T a b 1 IS 5 h o w i n g i n t e r v a I f r o rn F' G in j e c t ion to F E) 1-

p e a k (l"i o u r s ) a n d F" S H p e a k t o (D e s t r u s ( h o u r s ) „ 

C o w n o 

Control cow no,, 

F'Ca injection to 
F"SH peak (hours) 

F S H pea k t o o e s t r u. s 
( h o u. r s ) 

U n p r i m e d cow no 

•i 

2. 

3 

72 

80 

44 

S4 

24 

0 (CO i n c i d i n g) 

0 (coin c i d i n g ) 

0 ( c o i n c i d i n g ) 

The m e a n i n t e r v a l from PCii i n j e c t i o n to F"Shl peak 

w a s o b s e r v e d to be "761:4 h o u r s in the con t r o l cows and 3 0 „ 6 6 ± 6 „ 6 6 

l"i ou r s i n t h e un p r i nie d c o ws ., 

T h e m e a n i n t e r v a l from F S H peak to o e s t r u s w a s 

o b s e r v e d to be 0 hour in the control cows i „ e., the F'3H peak 

c o i n c i d e d with the ons e t of o e s t r u s in the con t r o l c o w s , vjhile 

t h i s i n t e r v a l w a s found to be ••i„33±0„66 h o u r s in the un primed 

c o w s . In one of the un primed cows (cow no,, 3 ) , the F'EJH peak w a s 

f o u n d t o c o i n c i d e w i t h t hi e o n s e t o f o e s t r u s „ 
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"able 4 ,. 2 0 „ s T a b 1 e a h o vg i. n g i n t e r v a 1 f r o m P G i n j e c t- i o n t o L H pea I 

( h 0u r s ) and o e s t r u 5 t o LH peak < h ou r s ) ,. 

Cow no„ PG injection 
t o L H p e a k ( h o u. r a ) 

Oestrus to LH 
P e a k ( h o u r s ) 

Control cow no, 

74 

Unprimed cow no 

P r i m e d c o w n o 

6 

7 

46 

28 

26 

38 

50 

50 

0 ( c 0 i n c i d i n q ) 

T h e L H p e a k o c c u r r e d a t a m e a n i i i t e r v a 1 o f 7 8 ± 4 

h ou r 5 f r 0in PG i n.j e c t i o n i n t h e c on t r o 1 g r ou p , 3 3 „ 33±6 , 35 hi ou r s i n 

t h e u n p r i m e d c o w s a ?i d 4 6 ± 4 hi o u r s i n t hi e p i" i m e d c o w s , t hi e 

d i f f e r e n c e b e t w e e n t h e u n p r i m e d a n d t h e p r i m e d c o w s b e i n g n o n 

s i qn i f i cIKT)t ( P ) 0 » 0 5 ) » 



T h e resu 11s are in a c e o r d a n c e w i t h the fo'11.owirig 

s d e n t i s t s w hi o r e p o r t e d t h i s i n t e r v a 1 t o b e S 2 h o u r s i T i c: o n t r o 1 a 

(Yadav e_t al.„ . ••19S6a); 3 7 h o u r s (Yadav £.t iil-, 1 9 8 6 3 ) . 3 S „ 6 ± 6 , 4 

h o u r s (Kweon &l. al... y 1 9 8 7 ) in PMSG t r e a t e d cows? 46nS±:5,.9 h o u r s 

( K we o n e_t. aj^ - , 1937 ) i n FSl-i t r e a t e d c o w s „ 

"i"h e in ean i n t e r v a 1 f r o m o e s t r u s t o Li-l p e a!•:: w a s 

ob s e r Ved to be 2 hou r s in cont r o 1 cows , 1 „ 3 3 ± 0 ., 6 6 hou i"s in the 

u n p r i m e d cows and 2 h o u r s in the primed c o w s , the d i f f e r e n c e 

b e t w e e n the u n p r i m e d and the primed cows b e i n g n o n - s i g n i f i c a n t 

(P>0,.Q5)., O n l y in one of the un primed cows (cow no„ 1) the L H 

peak w a s found to be c o i n c i d i n g w i t h the o n s e t of o e s t r u s . 

1 h e r e s u 11 s a r e i n a c c o r d a. n c e w i t h t h e f o 1 'J. o w i n g 

;i;. c i. e n t i s t s w h o r e p o r t e d t h i s i n t e r v a 1 t o b e 2 h o u r s ( Y a d a v £.t 

al . , 1986b; Yadav, 1988), average 2 hours (SBprague e_t a.1... , 1971) 

and '1 „ 96±0.54 hou r s ( Be ve r s and Di e 1 eman , 1987 ) in su pe r o vu 1 at ed 

c 0 w s . 
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CQMCLUSIQN 

The gr owt,h of scient i f i c under51a\nding is '.1. im:i. ted 

by the methods avai 1 abI e to enhan ce i t, can be 1 :i.mi ted by f ai ].it r G 

to use the best method to promote it and may not only be limited 

but inhibited by the improper application of even the most 

a p p r o p r i a t e m e t h o d ,. 

In the p r e s e n t invest;i.gaxt ion it w a s se e n t h a t 

p r i m in g had n o s i gn i f i can t be n e f i c i & I e f f e c t on t h e 

s u p e r o V u 1 a t o r y r e s p o n s e ., P e r h a p s , a c h a n g e i n t hi e d 0 s e (1 a r g e r 

dose) or a change in the day of priming may exert a 

s i g n i f i c a n 11 y p o s i t i v e e f f e c t o n s u p e r 0 v u 1 a t i 0 n „ 

Th r ee of the ten su pe r o v u 1 a t ed c o w s r e v e a 1 e d 

anovulatory follicular cysts. It was suggested by Sreenan (-1978) 

that these follicles persisted due to their failure to bind 

sufficient quantity of LH during pr e-ovu lator y surge. Perhaps a\n 

e ;•! 0 g e n 0 u s source o f LH , i n t h e f 0 r m o f GnF'̂l-l o r HCG i n j e c t ion a t 

the time of A»J.„,- could improve ovulation rate and hence increfjse 

the superovulato r y response.. GnRH resulted in a significant 

increase in the total number of embryos recovered and a 

t e nd e r\ c y f a i" i n c r e as e d num b e r o F f e r t i 1 i z e d o v a and t r an s f e r a b 1 e 

B m b !'• y o s (S a v a g e a n d M a p 1 e 10 f t, 19 8 4 ) ,. 

T h o u g h t h e n u in b e r 0 f e m b r y o s r e c o v e r e d w a s s m all 

but even this rate of super0vulation and embryo recovery lends 

credibility to this technique in its ultimaxte objective of 

rapidly increasing the number of offsprings from superior 

a n i m a Is. 11 is now o p e n f o r s p e c u 1 a t i o n t h a t vj I'l e t h e r t h e e g g s 
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which we r e u n a\ c c: o u n t ed for h a d b e e n e ;•; p e 3.1 e d f r o m t h e 

g e n i I a 1 t r a c t a f t e r p r e rn a t u r e e n t r y into t h e u t (? r us o i" w h e t h e r 

they were "tu.be-1 ockeci" i „ e ,, retained in the oviducts.. 

Be cause of the cont inued s t :i.mu 'J.at i on of ova r i e s 

c au s ed b y t h e 1 on g e r ha\ 1 f -1 i f e o f F-*HSG , mo s t o f t h e cows r e v ea 1 e d 

large sized ovaries at the time of flushing.. Might be that the 

f i m b r i a e w e r e i n c a p a b 1 e o f i n v e s t i n g the o v a r y 1 e a d :i. n g t o a 

failure of recovery of the ova by the infundibulum (Hafez et a l . y 

1963y Becker and P i n h e i r o , ••|9S6|! Bono .e.t a.!.. , ••1991) „ P e r h a p s , 

t r e a t m e n t with a smaller dose of PMSG e/nd incorporation of anti 

PMSG in tf'le supe r o vu 1 ato r y r eg imen may a\ 11 e v iate th i s pr ob 1 em.. 

3G antiserum was found to resu11 in higher ovu1ation :> V i::y 

d e c r e a s e d n u ITI b e r o f u r'l o v u 1 a t e d f o 11 i c 1 e s , a b e 11 e r f e r t i 1 i z a t i o n 

r£\te and a shorter exhibition of external symptoms of heat with 

less inseminations to be performed, vjhen used a l o n g w i t h PMSG for 

super ovulation in cows (Dhondt B_t aj_.. >• •1978) „ Adverse effect on 

embryo quality due to ovarian hyper s t i m u l a t i o n by PMSG after 

ovulation can be e f f e c t i v e l y controlled with an anti PMSG serum 

injected at oestrus in cows (Saumande e_t al" >• •19S4). 

Neut r a 1 i zat i on of PMSG at 6 0 hou r s a-f t e r the PG in j e c t i o n 

p r e V e n t e d t h e r i s e o f o e s t r a d i o 1 c o n c e n t r a t i o n a n d i m p r o v e d t h e 

f e r t i1i z a t ion a n d e m b ry o r e c o v e r y r a t e . B e 11 e r r e s u11 s c a n b e 

e;; pec ted by incorporating GnRH and/or PMSG a n t i s e r u m in the PMSG 

incorporating su pe r ovu lat i on protocols,. In the end it is 

vj o r t hi w h i 1 e to s u g g e s t t hi a t s u p e r o v u 1 a t i o n t r i a 1 s iri a y b e c o n d u c ted 

0 n m o r e n u m b e r o f a n i m a 1 s „ 
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SUMMARY 



5. SUMMARY 

The present investigation was undertaiken to study 

(-'I ) the superovulatory response and non-surgical embryo recovery 

:j, n F^at b i c o ws , su pe r o vu 1 at ed w i t |-i PM3G ̂  w ith and w i t h ou t p i" i m i n g , 

(Z > t h e e n d o c r i n e p r o f i 1 e < i n t e r m s o f i....H an d FSl-l) i ri 

s u p e r 0 v u 1 a t e d a n d c o n t r o I c o w s .. I n all 12 a n i m a 1 s w e r e 

u nd e r t ak en f o r t h e s tud y, E w e r e k e p t i n t I'l e c o n t r o 1 g r ou p and 

the rest 10 w e r e a l l o c a t e d to two d i f f e r e n t t r e a t m e n t groups„ 

O e s t r u s w a s s y n c h r o n i s e d prior to s u p e r o v u l a t i o n 

i n all a n i m a 1 s . M o s i g n i f i c a n t d i f f e r e n c e ( P > 0 .. 0 rf>) w 3. s o b s e r v e d 

i n in e an i n t e r v a 1 f r o rri PG i n j e c t i o n t o o e s t r u s i n d u c t i o n b e t w e e ri 

the un pr imed and t he pr iined cows ( 60:.!:.7 « 5 S 9 hou r s and <i:t9 „ 6 ± 7 „ 9 a 0 

h o u r s y r e s p e c t i v e 1 y) . 

The s u p e r o v u l a t o r y o e s t r u s o c c u r r e d b e t w e e n 2 4 to 

4a hour5 in a 11 a n i m a 1 s iri the two dif f erent t r e a t m e n t g r o u p s -, 

w i t h no s i g n i f i c a n t d i f f e r e n c e b e t w e e n the u n p r i m e d and the 

p r i m e d c o w s ( P >-0 . 0 5 ) „ 

The p o s t - s u p e r o v u l a t o r y return to o e s t r u s o c c u r r e d 

at a mean interval of •'16.8±0.663 d a y s in the un primed cows as 

c 0 m p a r e d to -'19 • 2± 1 „ 6 5 5 d a y s in the pr imed cows r the d i f f e i'-en ce 

b e i n g n on-s i gn i f i c an t ( P >0 „ 05 ) » 

T h e !Ti e a ? i o v u 1 a t i o n r a t e w as 9 „ 2 5 ±. 0 „ 8 5 4 a n d 

"12 ,, 0 ± 1 » 7 3 2 i n the u n p r i m e d a n d t h e p r i rn e d c o w s , res p e c t i v e 1 y .. 

A11 h o u g h t h e o v u 1 a t i o n r a. t e w a s hi i g h e r f o r t h e p r i m e d g r o u p , the 

d i f f e r e n c e o b s e r v e d w a s n o n - s i q n i f i c a n t ( F-* > 0 „ 0 5 ) „ 
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1" hi e A N 0 V A f o r o v a i'- i a n 1 e n g t h , w :i. d t h a n d t hi i c k n e s s 

r e v e a l e d a h i g h l y s i g n i f i c a n t (P<0,.0"i) e f f e c t of t h e staige of t h e 

c y c 1 e an d n o e f f e c t o f t r' e a tm e n t a.n d s i t e o f t h e o v a r y „ 

So i n a 11 , n o s i gn i f i can t e f f e c t o f p r i ITI i n g w a s 

Q hse r V ed on t hie su pe r o vu 1 a t o i" y r e s pon s e „ 

N 0 n -• s u r g i c a 1 e n'l b r y o r e c o v e r y w a s c a r r i e d o u t o ri 

71 hi and S t h d a y s a f t e r A .. I „ „ A t o t a 1 o f 11 en'lbi" y o s we r e r e c o v e r ed 

•F r Q iTi t h e d o n o r cows,, o u t o f w h i c hi o n 1 y 7 w e r e v i a b 1 e w h i 1 e t h e 

o t h e r 4 >jj e r e d e g e n e i'' a. t e d „ 1" h r e e o f t h e 10 s u p e r o v u 1 a t e d cows 

e ;•; hi i b i t e d a n o v u. 1 a t o r y f o 11 i c u 1 a r c y s t s « 

T hi e c 0 n t r o 1 c o w s e ;•; hi i b i t e d >• o n a n a v e r a g e , b a s a 1 

and peak va 1 u e s of 1 „ 2 5 ± 0 „ 2 5 and S 8 „ 51:0 ., 5 m I „ U ., /rn 1 of LH . 

r e s p e c t i v e 1 y „ 

r h e u. n p r i rn e d c o w s e ;•; h i b i t e d ? o n a n a v e i'' a g e , h a s a 1 

and peak values of 0 „ 4166±0 ., 0833 and 55 ,. 33±3E „ 95 rn I„U../ml of LH . 

I" e s p e c t i V e 1 y , w hi e r' e a s t hi e s e v a 1 u e s i n t h e p r i m e d g r o u p were 

0.,5S33±0„0S33 and 57„66±E6„43 in I„U„/ITI1 of LH, respectively,, The 

d i f f e r e n c e b e t w e e n t hi e t w o g r o u p s w a. s n o n • - s i g n i f i. c a n t ( F' > 0 « 0 5 ) » 

Thie con t r o 1 c o w s e K h i b i t ed , on a n av e rag e , b a s a 1 

and peak values of 0 „ 625±0., 125 and •16„5±3„5 m I„U./nil of FSH, 

r e s p e c t i v e 1 y „ 

T h e u n p r' i rn e d c o w s e ;•; h i b i t e d , o n a n a v e r a g e , b a s a 1 

and peak values of 0„233±0„-133 and -132 „33±64 „ 68 rn I„U.,/rnl of FSH, 

I" e s p e c t i v e 1 y , 



The sec.ret-ion of L...H and FSH was found to be 

pulsatile in the super ovulated and control F^athi cows,. 

A 1 1 h o a g h the re ar e nume r ous sou r ces of vair iat i on , 

but for s u p e r o v u l a t i n g the Rathi c o w s , s l i g h t l y lower dose of 

PMf:3G (compared to that used in the present i n v e s t i g a t i o n i.e. 

2.000 to JZ500 I. U) i s re commended „ A 1 ar ge r pr iniing dose o r a 

change in the day of priming may be tried,, P r e p a r a t i o n s like GnRI-1 

or HCG a\nd PMSG ant ise rum m£^y a 1 so be incor porated in the 

s u p e r 0 V u 1 a t i o n p r o t o c o 1 s „ 
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"SUPEROVULATORY RESPONSE AND NON-SURGICAL EMBRYO RECOVERY IN 
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ABSTRACT 

The present investigation was conducted to study 

s u p e r o V u 1 a t i o n a n d n o n - surgical e m b r y o r e c o v e r y i n R ax t h i cows,, 

Ten cDws were divided into S groups - the unprimed 

and the primed groups,- S cows were kept axs controls. All the 

c 0 w s (e K c e p t controls) w e r e su pe r o v u1a t e d w i t h PMSG, o e s t r u s 

being synchronised by using prostaglaxndin F--S alphai. A„I„ was 

pe 1" f o r ni ed a t su pe r o vu 1 a t o r y o e s t r u s and n o n- su r g i ca 1 emb r y o 

r e c 0 v e r y w a s p e r f o r m e d o n 71 h an d S t h d a y s after A„I„. 

Mo s i gn i f i can t difference ( F-* >0 „ 05) was o bs e i" v ed 

b e t w e e n t h e u n p r i rn e d a n d t h e p rimed c o vj s re g a r d i n g m e a n i n t e r v a 1 

from PG injection to induction of normal oestrus, superovulatory 

oestrusj post-superovulatory return to oestrus, mean number of 

follicles, mean ovulation rate and ovairian parameters (meaxn 

length, width and thickness)„ A total of 11 embryos were 

recovered from the donor cows of which 7 were viable and 4 were 

degenerated. Overall, no beneficial effect of priming was 

observed. The LH and FSH secretion was found to be pulsatile in 

s u p e r Q V u 1 a t e d an d con t, r o 1 cows. 
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xxxxxxxxxx 




