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Induction of twin ovulations in red deer hinds with steroid-free 
bovine follicular fluid 

M.W.FISHER~ , P.F . FENNJBSY~ , K.M. J~ENDERSON~, R.E. NEWMAN’ 
AND T.R. MANLEY’ 

ABSTRACT 

The manipulatio n of ovulatio n rat e in the red deer hind was investigate d by administratio n of steroid-fre e bovine follicular 
fluid (bPl?). 

_ _ 

Twenty-fou r adul t hinds , treate d with intravagina l progesteron e (CIDR) , received a daily intramuscula r injectio n of 
either 0,4, 7.5 or 11 mls of dextran-charcoa l treate d bPP (n = 6 per group ) on days -1, 0 and + 1 from the time of CIDR 
withdrawal. 

After CIDR removal , plasm a progesteron e concentration s declined in all animals . In contro l hinds , oestru s occurre d 2-3 
days later and mean plasm a progesteron e concentration s began to increas e thereafter . In bPJ?-treate d hinds , oestru s was 
delayed by 3-S days, and plasm a progesteron e concentration s remaine d low for at least 7 days after CIDR withdrawal. 
Plasm a LH concentration s were 2-3 fold higher in the bPP-treate d groups , relativ e to the contro l hinds , for at least 6 days 
after the end of bPJ ? treatment . Twin ovulation s were recorde d in l/6 contro l and 5/17 treate d animals . At pregnancy 
diagnosis , lo/23 hind s were pregnan t havin g conceived at the treate d oestru s (3/6 contro l and 7/18 treated) , bu t none had 
mor e tha n one foetus. Ther e was no evidence of a dose-respons e to bPP treatment. 

These result s indicat e tha t in the hind , bFF can be used to manipulat e the timin g of oestru s and ovulatio n rate . A 
component(s ) of bPF may thu s have the potentia l to regulat e fecundit y in deer. 
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INTRODUCTION 

Althoug h twinnin g has long been suspecte d in red 
deer since ther e ar e observation s in the wild of 
hind s accompanie d by mor e tha n one calf (eg, 
MacNally , 1977), it is apparentl y very rare . In 
Scotland , Lowe (1969) shot over 800 female deer 
of all ages over an eight-yea r perio d and found 
only one set of twin foetuses althoug h one of the 
pai r had apparentl y died befor e the hind was shot. 
Similarly , Mitchel l (1973) examine d over 1500 
uter i from shot hind s findin g no twin embryos. 
Ther e ar e few authenti c report s of the birt h of 
twin red deer calves (Guinnes s and Fletcher , 1971; 
MacNally , 1982) and althoug h twinnin g in farmed 
red deer has been reporte d (eg, Lindeman , 1987), 
ther e ar e no estimate s of the incidence. 

Studie s in other species indicat e tha t the 
pituitar y gonadotrophins , luteinisin g hormone 
(LH) and follicle stimulatin g hormon e (FSH), are 
the main regulator s of follicle developmen t and 
ovulatio n and tha t by increasin g circulatin g FSH 

concentration s in particular , ovulatio n rate s can 
be increase d (Hammond , 1949; McNatt y et nl., 
1985). 

Inhibin , a complex glycoprotei n produce d by 
the granulos a cells of the ovar y (Henderso n and 
Franchimont , 1981) has been implicate d in the 
regulatio n of FSH secretio n (see Findla y and 
Clarke , 1987) in some species. Active 
immunisatio n agains t a partiall y purified 
preparatio n of inhibi n increase d ovulatio n rat e in 
the ewe (Henderso n et al., 1984; Cummin s et al., 
1986). Similarly , treatmen t of ewes with 
steroid-fre e bovine follicular fluid (bFF) , an 
inhibin-ric h material , durin g the lutea l phas e of 
the oestrou s cycle (Wallac e and McNeilly, 1985) 
or at the time of induce d luteolysis (Henderso n et 
al., 1986) delayed oestru s and increase d ovulation 
rate. 

The presen t stud y was designed to investigate 
the effect of administratio n of bFF on ovulation 
rat e in the red deer hind. 

i Inverma y Agricultura l Centre , Privat e Bag, Mosgiel 
Wallacevill e Anima l Researc h Centre , P.O. Box 40063, Upper Hutt 
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MATERIALS AND METHODS Oestrus and prcgeoterone 

Twenty-four adult red deer (Cervlrs elaplms) hinds 
(live weight 81-113 kg, mean 96.7 kg) were 
synchronised for oestrus with 15 days-- of 
intravaginal progesterone (9% w/w CIDR-S 
containing 340 mg progesterone, AH1 Plastic 
Moulding Co, Hamilton, New Zealand) 
commencing on 2 April, 1986. Hinds were treated 
with a daily i.m. injection of either 0, 4, 7.5 or 11 
mls of bFF (obtained and prepared as described 
by Henderson et al., 1986) on days -1, 0 and + 1 
after CIDR withdrawal. 

2 bFF 

I I 

.____o____, 

Mating was detected by running the hinds in 1 
of 2 single-sire mating groups each with a 
colour-marked adult stag which was removed 12 
days later. Ovulation rate was determined by 
laparoscopy and pregnancy by ultrasound scan 
under general anaesthesia (Fisher et al., 1989) at 
13 and Xl.3 days respectively after stag 
introduction. In addition, all hinds were blood 
sampled daily by jugular venepuncture for 10 days 
beginning the day before the first injection of bFF 
(day -2). Plasma was removed and stored frozen 
until analysed. 

FIG. 1 Mean plasma progesterone concentrations around the 
time of rogesterone withdrawal and oestrus 0) in untreated 
and b&treated ( - 0 mls bFF$ ---- 4 mls b f: F; - - -7.5 mls 
bFF; l l l l 11 mls bFF) hinds. 

Plasma progesterone concentrations were 
determined by solid phase 1251 radioimmunoassay 
(Diagnostic Products Corporation, Los Angeles, 
USA) and plasma LH by a heterologous double 
antibody radioimmunoassay which used rabbit 
antiserum to ovine LH and ovine LH for 
iodination and as assay standards. Parallelism was 
demonstrated by serial dilutions of hind plasma in 
phosphate buffered saline. LH concentrations > 5 
@ml were assumed to be preovulatory LH surges 
and were excluded from statistical analyses. The 
log transformed LH data were grouped as either 
before, during or after bFF treatment and 
examined by analysis of variance and Student’s 
t-test. 

Plasma progesterone concentrations (Fig.1) 
averaged 1.30 r&ml over the last 3 days of CIDR 
insertion then concentrations declined following 
device withdrawal. They then began to increase 
after oestrus (Fig. 1) in control hinds and averaged 
1.15 @ml over the period 2 - 5 days after oestrus. 
In contrast, oestrus in treated hinds was delayed 
by 3-5 days and plasma progesterone 
concentrations remained low (mean 0.47 @ml) 
until at least day 7. 

Mean plasma LH concentrations prior to bFF 
treatment (Table 1) ranged from O-O.81 @ml 

TABLE 1 Mean LH concentrations (ing/ml plasma) in 
untreated and bFF-treated hinds. Asterisks indicate the level 

of significant differences between control (0 mls bFF) and 
treated (4, 7.5 and 11 mls bFF) groups. 

Group 

(mls bFF) 

Before1 

treatment 

RESULTS 

There were no differences between each of the 
mating groups so the data have been combined. 
Oestrus occurred in the control hinds 2 to 3 days 
after CIDR withdrawal but was delayed in the 
treated hinds, occurring 5-8 days after withdrawal. 

0 0.19 0.35 0.34 

4 0.29 1.07*** 1.06*** 

7.5 0.32 0.66** o.s3*** 

11 0.26 0.73** 1.12*** 

SED 0.06 0.12 0.15 

1 Days 1 & 2 (days -3 and -2 from progesterone withdrawal) 

2 Days 3 - 5 (days -1, 0 and 1 from progesterone withdrawal) 

3 Days 6 - 10 (days 2-6 from progesterone withdrawal) 

LH concentration 

During2 After3 

treatment treatment 
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(mean 0.27 ng/ml). During treatment with bFF, 
LH concentrations were elevated significantly, 
independently of dose-rate in all groups, and this 
2-3 fold increase was maintained in the period 
following treatment at least until sampling ceased. 

Twin ovulations were observed in 116 untreated 
and 5/18 treated hinds (Table 2). At pregnancy 
diagnosis lo/23 (43%) hinds were pregnant having 
conceived at the induced oestrus (3/6 control and 
7/17 treated), none with more than one foetus. Of 
the 6 hinds that had twin ovulations 5 were 
pregnant while 5/17 with single ovulations were 
pregnant. 

FSH concentrations would impair follicular 
development which would explain the delay in 
oestrus and subsequent luteal development. It 
would also reduce follicular oestradiol production 
so that there would be less negative feedback by 
oestradiol on the pituitary resulting in enhanced 
LH secretion. 

TABLE 2 Ovarian and pregnancy data obtained from 

untreated and bFF-treated hinds. 

Group Number of ovulations Number of hinds 
(mls bFF) pregnant 

0 

4 

7.5 

11 

5 single 
1 double 
1 anovulatory 

3 single 

2 double 

5 single 
1 double 

4 single 
2 double 

In sheep (Henderson et al., 1986) cessation of 
bFF treatment causes plasma FSH concentrations 
to “rebound” to levels considerably higher than 
pre-treatment values. Elevated FSH levels persist 
until follicular development returns to normal, and 
with it the normal negative feedback effects of 
oestradiol on pituitary gonadotrophin secretion. 
The temporary elevation in FSH and LH 
concentrations are thought to be responsible for 
the increased ovulation rate observed following 
treatment with bFF. Similar changes in 
gonadotrophin secretion may be responsible for 
the small increase in the number of hinds with 
twin ovulations following bFF treatment since 
hinds have been shown to respond to FSH-rich 
preparations with an increase in ovulation rate 
(Fisher and Fennessy, 1985). 

There was no evidence of a dose response to 
bFF in LH concentrations, ovulation rate or 
pregnancy rate. There were no significant 
relationships between progesterone or LH 
concentrations and ovulatrion or pregnancy rates. 

DISCUSSION 

Although twin births have been noted in red 
deer they are relatively rare as are natural twin 
ovulations (l/42 in untreated hinds examined by 
laparoscopy at Invermay; M.W. Fisher and G.H. 
Davis, pers. comm.). Thus the twin ovulations 
induced in the present experiment probably 
represent a significant effect of treatment. Despite 
the number of hinds with twin ovulations, none 
supported twin pregnancies; a finding consistent 
with the difficulty experienced in inducing viable 
multiple births in red deer (Kelly et al., 1982; 
Adam et al., 1985) except prior to the normal 
breeding season (Moore, 1987). 

The observed effects of bFF treatment on the The reason for the low overall pregnancy rate in 
timing of oestrus, and plasma concentrations of the present experiment is unknown particularly 
progesterone and LH in deer were similar to the since control and treated hinds were similar. It is 
effects found in sheep where there is also a probably not an effect of synchronisation with 
substantial fall in plasma FSH concentrations exogenous progesterone (CIDR) since these same 
during bFF treatment. Although, FSH has yet to hinds had a 63% conception rate to a similar 
be measured on the samples collected in the synchronisation treatment in the previous 
present experiment (a cervine FSH breeding season (M.W. Fisher and P.F. Fennessy, 
radioimmunoassay is currently being developed), perscomm.). Perhaps the yarding, handling and 
it is likely that plasma FSH concentrations were blood sampling regime imposed around the time 
suppressed during treatment. A decline in plasma of mating and conception had some deleterious 
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effect on the establishment of pregnancy. 
Interestingly, 5/7 treated hinds with twin 
ovulations were pregnant compared with only 2/12 
of those with single ovulations. This suggests that 
multiple ovulation favoured conception and/or 
embryo survival in these animals perhaps because 
of enhanced progesterone secretion during 
pregnancy when multiple corpora lutea are 
present (Kelly et al., 1982). 

It is likely that inhibin is the factor in bFF 
responsible for the effects observed in this study, 
although other, as yet unknown, components can 
not be excluded. Inhibin and/or other factors in 
bFF may thus have the potential to regulate 
fecundity in deer. Taken collectively with other 
studies they also suggest that FSH may be 
important in preovulatory follicular growth in the 
red deer hind as in other species. 
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