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Fertilization rate recorded at day 4 was 90 p. 100. Embryo survival at day 42 was
52 p. 100. Progesterone supplementation did not affect circulating progesterone level and
slightly increased embryo survival rate. HCG administration induced accessory corpus
luteum formation, increased circulating progesterone level and slightly increased embryo
survival. The increases in embryo survival following progesterone or HCG were not
significant (P > 0.10).
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(Boyd
et al., 1977) suggest an embryonic mortality rate of about 30 p. 100. While the relationship between the embryo, the uterus and the CL (Corpus Luteum) remains undefined,
inadequate progesterone level has been suggested many times as a possible cause of at
least some proportion of this loss (Boyd, 1965). While the differences have been non
significant, yet there has been a trend towards improved embryo survival following
progesterone supplementation in some studies (Wiltbank et al., 1956 ; Johnson et al.,
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1958).
The present study was carried out to determine the fertilization and embryo
survival rates following a single insemination and to determine the effect of exogenous
progesterone or HCG administration on CL weight and number, circulating progesterone level and embryonic survival.

Material and methods.

’

A total of 98 Hereford cross beef heifers were used. These heifers were synchronized with 9-day intravaginal progesterone sponges and following sponge removal

checked

frequently for the occurrence of standing oestrus. At oestrus heifers
randomly allotted to a fertilization group or to a control or treatment group for
embryo survival study.
Progesterone or HCG treatment group. Progesterone (100 mgm) or HCG (1,500 i.u.)
was injected i.m. daily from Day 10 to 20 inclusive (Day of oestrus
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Fertilization rate was assessed by in vivo flushing and ovum recovery on day 4.
Embryo survival was assessed by slaughter at day 42 and survival rate was based on
the recovery of viable fetuses only. Progesterone levels were determined by radioimmunoassay (Gosling, Parker and Fottrell, 1975).
Results and discussion.
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The overall fertilization rate was 90 p. 100. The pregnancy rates in the progesteand HCG groups were higher than the control group but the difference was non

significant (p

>

0.10).

The effect of progesterone supplementation and HCG administration on circulating progesterone levels is shown in figure 1.
While the mean progesterone levels in the progesterone supplemented group
were higher than the control group the differences were not significant (P > 0.10).
There was however a significant increase in progesterone level in the HCG treated

day 15 onwards (P < 0.05). This increased progesterone level resulted
from
an increase in the number of supplementary CLs formed as a result of
mainly
the HCG treatment (table 2). The number of CLs and therefore the weight of luteal
tissue per heifer was significantly increased in the HCG group (P < 0.01). There was no
significant difference between the mean CL tissue weight of the control or progestegroup from
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groups

(P

>
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While the numbers involved are very limited indeed there was no obvious trend.
In the assessment of fertilization rate, recovery rate of ova was 82 p. 100, of
which 90 p. 100 were fertilized. These recovery and fertilization rates are in agreement
with other studies (Laing, 1949 ; Kidder et al., 1954 ; Spiizer et al.,1978). The pregnancy
rate of 52 p. 100 in the control group, suggests an embryo mortality rate of 38 p. 100
within this study and while this is slightly higher than some estimates (Hawk et al.,
1955 ; Erb and Holtz, 1958) it is in agreement with Laing (1949) and with the many
reports in the literature showing calving rates of 50-60 p. 100 after a single insemination
as shown earlier.
The progesterone supplemented group had a higher number of viable fetuses at
slaughter but there was not a statistical difference. Similar, but non significant increases in pregnancy rate in progesterone supplemented animals have been reported
(Wiltbank et al., 1956 ; Johnson et al., 1958). The relationship between circulating
progesterone level and pregnancy rate is not clear. Henricks et al. (1971) and Erb
et al. (1976) have reported higher progesterone levels in pregnant heifers as early
as days 6-9 after breeding when compared with bred but
non-pregnant heifers.
However, the data of Spitzer et al. (1978) did not indicate any definite relationship
between pregnancy rate and progesterone level.
The administration of HCG also resulted in a higher (non-significant) pregnancy
rate. HCG induced accessory CLs in 12 of 17 (70 p. 100) of the heifers that were pregnant and this in agreement with the report of Wiltbank et al. (1961) who reported
accessory CL formation in 67 p. 100 of HCG treated heifers that became pregnant.
The formation of accessory CLs significantly increased the level of circulating progesterone (fig. 1) but the numbers of heifers were too small to determine the effect of
accessory CL formation on embryonic survival. It is clear from the HCG group that
levels of circulating progesterone as high as 40 ng/ml in individual cases did not cause
embryonic death but it is also clear that animals with normal luteal progesterone
levels failed to maintain pregnancy.
Further study is required involving large numbers of animals on the timing and
dose levels of progesterone supplementation or HCG administration to determine
whether the increased pregnancy rates recorded in this and other studies are real
and also to determine the relationship between the embryo and CL.
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Résumé. Les taux de fécondation et de mortalité embryonnaire ont été comparés chez
98 génisses synchronisées. Le taux de fécondation a été estimé au 4
e jour à 90 p. 100 par
examen des oeufs récupérés par perfusion in vivo. Le taux de survie embryonnaire à 42 jours
est seulement de 52 p. 100. L’injection de 100 mg/jour de progestérone du 10
e au 20
e jour
améliore légèrement le taux de survie embryonnaire. L’injection quotidienne d’HCG
e jour induit la formation de corps jaunes supplémentaires,
e au 20
(1 500 UI) également du 10
double le niveau plasmatique de progestérone et augmente faiblement le taux de survie.
Mais l’augmentation de la survie embryonnaire par la progestérone ou l’HCG n’est pas
statistiquement significative (P > 0.10).
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