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Summary. To study the plasma gonadotrophin profiles of 9 cows after parturition, blood
samples were obtained every 20 min for 12 hrs on three occasions between 5 and 50 days
postpartum and analysed by RIA techniques.
The time of the first ovulation, as judged by plasma progesterone levels, varied from
30 to more than 60 days postpartum. Variations in mean levels of FSH and LH were not
significantly correlated with the postpartum interval. However, the mean levels of plasma
FSH and number of LH pulses were lower in females which had not ovulated than in those
which had. The cows could be classified into four groups : group 1 with less than 4 LH
pulses in 12 hrs and a mean plasma FSH level < 138 ng/ml ; group 2 with more than 4 LH
pulses in 12 hrs and varying plasma FSH levels ; group 3 with less than 4 LH pulses in 12
hrs and a mean plasma FSH level >
138 ng/ml ; group 4 which had ovulated. This
classification indicated that the LH and FSH levels progressed significantly (2.46 to
3.56 ng/ml, P < 0.05 ; 120 to 159 ng/ml, P < 0.01, respectively) from groups 1 to 3, and
that they decreased in the females which had ovulated (group 4).
Since the time of the first ovulation after parturition varied, it was not possible to
demonstrate any relationship between that interval and the mean plasma gonadotrophin
profiles. However, when ovulation was considered as time zero there was a clear increase
in plasma gonadotrophin before ovulation.

Introduction.

The mean level of plasma LH has been reported to increase during the first
15 days postpartum in the cow and not thereafter (Erb et al., 1971 ; Ingalls,
Convey and Hafs, 1973 ; Echternkamp and Hansel, 1973 ; Edgerton and Hafs,
1973). However, Arije, Wiltbank and Hopwood (1974) found episodic elevated
plasma LH levels after 15 postpartum days ; these results were confirmed by
Goodale et al. (1978) in a study using hourly sampling over a 10-hour period.
The mean plasma FSH level, on the other hand did not vary significantly
during the postpartum period (Dobson, 1978 ; Schams et al., 1978).
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Since the time-lag between parturition and the first ovulation is extremely
variable (from 16 to more than 120 days ; Baker, 19691, it does not seem to be the
right criterion to use for a study of endocrine changes after parturition.
The aim of the present study was to measure the number of plasma LH
pulses and the mean LH and FSH levels during the postpartum period and to
relate them to the onset of the first ovulation rather than to the time of

parturition.
Material and methods.
cows of the Charolais (4), Salers (3) and Aubrac (2) breeds were
cattle shed during the later stages of pregnancy. After calving, all
cows were allowed to suckle one calf twice a day.
Blood samples were collected from each cow during three 12-h sampling
periods between 5 and 50 days postpartum as shown in table 1. Within each
period, blood samples were taken every 20 min via a jugular catheter inserted the
day before. The plasmas were kept frozen at - 15 °C until LH and FSH assays.
In addition, blood samples taken once every 10 days from parturition to 60 days
postpartum were used to determine progesterone and hence the onset of
cyclicity ; a cow with a progesterone level higher than 0.5 ng/ml was considered
to have ovulated (Thimonier, 1978) since in the postpartum period, a luteinized
follicle is rarely a source of progesterone (Castenson et al., 1976).
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Plasma LH levels were determined by specific radioimmunoassay (Pelletier,
1972), using a bovine LH (1 ng of LH BCB2 was immunologically equivalent to
2,1 ng of NIH LH S1) as a standard. The plasma progesterone levels were
determined according to Terqui and Thimonier (1974). FSH levels were measured

-) the technique of Blanc and Poirier (1979), slightly modified for
’
according
bovine FSH by using a bovine preparation (YAF FSH 22-2, immunologically
equivalent to 4.7 r:g/ml NIH FSH B1) as a standard rather than an ovine
preparation. In these conditions, the RIA curves for dilution of steer plasma were
parallel to the standard curve and the assay was highly specific (cross-reaction
with LH : 0.02 p. 100).
We considered an LH value as a pulse when it was greater than the
( + 2 SEM) level encountered during the 12-h sampling period, two pulses
separated by at least two samples.
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Results.

.11 Ovulation. &horbar; The number of females ovulating as a function of the
postpartum interval is shown in table 2. The first cow ovulated at 30 days
postpartum. At 60 days, six of the nine cows had ovulated.

LH levels at a given postpartum interval varied between cows. For
levels
1.88 to 4.01 ng/ml were found at 15 days postpartum. However
example,
these variations were not distributed at random. When the cows were ranked for
a given postpartum day according to the magnitude of the mean plasma LH
0.97 ; P < 0.01) was found
levels, a highly significant correlation coefficient (r
between the values of ranks obtained at 15 days and those obtained at 30 days
postpartum. The analysis of variance at 15 and 30 days postpartum indicated
further that a breed influence on plasma LH levels was nearly significant
(P < 0.056) with mean LH levels for a given postpartum day being ranked in the
following descending order : Salers, Charolais, Aubrac.
Although there was no significant relationship between the number of pulses
and the postpartum interval (table 3), at 30 days postpartum five out of nine cows
showed more than four pulses in 12 hours and the maximum number of LH pulses
observed was significantly greater in ovulating than in non-ovulating females
(Mann Whitney test, P < 0.02). Furthermore, females which did not show more
than four pulses in any of the three sampling periods did not ovulate.
The
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3) Plasma FSH concentrations. &horbar; Mean plasma FSH levels after parturition
varied from 128 ng/ml to 141 ng/ml from 5 to 50 days postpartum, but wide
variations (111 to 172 ng/ml at 15 days postpartum) were observed between animals. The mean FSH level was higher in cows which were cyclic at 60 days than in
the animals still in anoestrus at that time il38 ng/ml vs 117 ng/ml, respectively ;
P < 0.02). As in the case of LH, disregarding data from ovulating cows did not
change the mean FSH levels at 30 and 50 days postpartum (table 3).
4) Distribution of cows into groups according to hormonal status. &horbar; On the
basis of the number of LH pulses in 12 h and the mean plasma FSH and
progesterone levels, the animals were classified in the following groups for a

given sampling period :
Group 1 :number of LH pulses :
progesterone : < 0.5 ng/ml.

<

4 in 12

h ; FSH level :

<

138

ng/ml ;

Group
<

0.5

2 :number of LH

pulses :

>

4 ; FSH level : variable ; progesterone :

ng/ml.

Group 3 :number of LH pulses : < 4 ; FSH level : > 138 ng/ml ; progesterone :
< 0.5 ng/ml.
Group 4 :progesterone level : > 0.5 ng/ml.
Using this classification, animals tended to be distributed successively into
groups 1 to 4 as the postpartum interval increased. Conversely, they never moved
one group to another which had a lower numerical classification (table 4).
The plasma level of gonadotrophins in progressing from group 1 to group 3
increased from 2.46 to 3.56 ng/ml (P < 0.05) and from 120 to 159 ng/ml
(P < 0.01) for LH and FSH, respectively (table 5). Plasma LH and FSH levels
were lower in cows in group 4 compared to animals in group 3 (P <
0.05),
although the number of LH pulses was not different (table 5). It is noteworthy
that : (i) the number of these pulses per 12 h in groups 1 and 3 (1.79 ± 0.9 and
1.5 ± 0.7, respectively) was very different from the frequency in group 2 (4
pulses) ; (ii) the FSH levels for group 2 were intermediate between groups 1 and 3
although no criterion was fixed for the levels of that hormone in this group.
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Discussion.
No authors considering parturition as time zero when studying postpartum
hormone profiles in cattle have found any clear change 2 weeks later (Erb et al.,
1971 ; Ingalls, Convey and Hafs, 1973 ; Echternkamp and Hansel, 1973 ; Edgerton
and Hafs, 1973). In our study, the cows which had not ovulated by 60 days
showed the lowest FSH levels and never displayed four LH pulses per 12 h.
Conversely, all the ovulating females showed the highest FSH levels and four or
more LH pulses in at least one 12-h period.
Furthermore the distribution into groups indicated that the cows tended to
fall successively into groups 1 to 3 before ovulation. Ovulating females were
distributed in at least two different groups, while those which had not ovulated by
60 days postpartum remained in group 1. This would indicate that the
physiological status varied with the postpartum time-lag which is also the case in
ewes (Gayerie, Cognie and Locatelli, 1980).

The idea that the time-course of preovulatory endocrine events might vary
according to the individual suggested that inter-group comparison was a better
approach to the study of postpartum hormonal variations than that of grouping
the animals together at a fixed date after calving. Comparisons of inter-group
hormone levels indicated that the differences were significant for both FSH

(P

<

0.01) and LH (P

<

0.05).

Postpartum gonadotrophin variations in the cow may be summarized as
(fig, 11 :
1 ) low plasma LH and FSH levels and weak LH pulsatility may be due to
depressed hypophyseal LRH sensitivity (Kesler et al., 1978 ; Fernandes et al.,
follows

1978);
2) plasma LH and FSH levels and LH pulsatility then increase concomitantly
with mean LH hypophyseal sensitivity to LRH (Fernandes et al., 1978 ; Kesler

et al., 1978) ;
3) thereafter, plasma LH and FSH levels continue

to increase in spite of a
decrease in LH pulsatility ;
4) when the cows have ovulated, the increased progesterone levels could
cause the gonadotrophin levels to decrease (Pelletier and Thimonier, 1975).

A similar pattern for the number of LH pulses (increasing then decreasing)
has been shown by Rawlings et a/. (1980) when the females are pooled at a fixed
date before the day of ovulation.

The first three stages are similar to those described before puberty in the calf
(Lacroix and Pelletier, 1979) or in short-day reinitiation of activity in the ram
(Lincoln, Peet and Cunningham, 1977). They suggest that the mechanisms
involved in these processes correspond to those observed in the postpartum

physiology

of this

study.
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Résumé. Pour étudier l’évolution des gonadotropines plasmatiques après parturition,
9 vaches ont subi des prélèvements de sang toutes les 20 min. pendant 12 h, 3 fois entre 5
et 50 jours postpartum. Les dosages hormonaux ont été effectués par radioimmunologie.
Le moment de la première ovulation, obtenu à partir de l’analyse du niveau de progestérone plasmatique, varie de 30 à plus de 60 jours postpartum. Les niveaux moyens de FSH
et de LH ne varient pas de façon significative en fonction de l’intervalle postpartum. Il en
est cependant différemment si pour un jour postpartum donné les animaux sont répartis en
4 groupes définis de la façon suivante : groupe 1, tout animal ayant moins de 4 pulses de
LH en 12 h et une moyenne de FSH plasmatique < 138 ng/ml ; groupe 2, tout animal
ayant plus de 4 pulses de LH en 12 h, FSH indifférent ; groupe 3, tout animal ayant moins
de 4 pulses de LH en 12 h et une moyenne de FSH plasmatique >
138 ng/ml ; groupe 4,
tout animal ayant ovulé. Dans ces conditions, on observe une augmentation régulière des
niveaux moyens de LH (2.46 à 3.56 ng/ml ; P < 0.05) et de FSH (120 à 159 ng/ml ;
P < 0.01) du groupe 1 au groupe 3. Pour les animaux ayant ovulé (groupe 4) les niveaux
diminuent. Les animaux changeant de groupe passent uniquement dans un groupe d’ordre
supérieur mais jamais l’inverse. L’ovulation a lieu au plus tard 20 jours après l’entrée dans le
groupe 2.
Ainsi, du fait de la variation du moment de la première ovulation après le part, l’intervalle postpartum ne permet pas de mettre en évidence une évolution hormonale moyenne
alors que la répartition en groupes d’après des critères endocriniens montre bien un enchaînement d’événements conduisant à la première ovulation.

References
ARIJE G. R., WILTBANK J. N., HOPWOOD M. L., 1974. Hormone levels in pre- and postparturient beef cows. J. anim. Sci., 39, 338-347.
BAKER A. R., 1969. Post-partum anoestrus in cattle. Aust Vet. J., 45, 180-183.
BLANC M. P., POIRIER J. C., 1979. A new homologous radioimmunoassay for ovine follicle
stimulating hormone. Development and characterization. Ann. Biol. anim. Bioch. Biophys.,

19, 1011-1026.
CASTENSON P. E., SORENSEN A. M., COBOS C. R., FLEEGER J. L., 1976. Source of postpartum P and 20(3-OHP preceding estrus in heifers. J. anim. Sci., 43, 277 (abstr.).
DOBSON H., 1978. Radioimmunoassay of FSH in the plasma of postpartum dairy cows. J. Reprod
Fert., 52, 45-49.

ECHTERNKAMP S. E., HANSEL W., 1973. Concurrent changes in bovine plasma hormone levels
prior to and during the first postpartum estrous cycle. J. anim. Sci., 37, 1362-1370.
EDGERTON L. A., HAFS H. D., 1973. Serum luteinizing hormone, prolactin, glucocorticoid and
progestin in dairy cows from calving to gestation. J. Dairy Sci., 56, 451-458.
ERB R. E., SURVE A. H., CALLAGAN C. J., RANDEL R. D., GARVERICK H. A., 1971. Reproductive steroids in the bovine. VII. Changes postpartum. J. anim. Sci., 33, 1060-1071.
FERNANDES L. C., THATCHER W. W., WILLCOX C. J., CALL E. P., 1978. LH release in response
to GnRH during the postpartum period of dairy cows. J. anim. Sci., 46, 443-448.
GAYERIE F., COGNI! Y., LOCATELLI A., 1980. Pituitary and ovarian activity before and after
PMSG in « Ile de France » ewes after autumn (A) and spring (S) lambing. 9th int. Congr.
Anim. Reprod. Art Insem., Madrid, III, 108.
GOODALE W. S., GARVERICK H. A., KESLER D. J., BIERSCHWAL C. J., ELMORE R. G.,
YOUNGQUIST R. S., 1978. Transitory changes of hormones in plasma of postpartum
dairy cows. J. Dairy Sci., 61, 740-746.
INGALLS W. G., CONVEY E. M., HAFS H. D., 1973. Bovine serum LH, GH, and prolactin during
late pregnancy parturition and early lactation. Proc. Soc. exp. Biol. Med., 143, 161-164.
KESLER D. J., GARVERICK H. A., YOUNGQUIST R. S., ELMORE R. G., BIERSCHWAL C. J., 1978.
Effect of days postpartum and endogenous reproductive hormones on GnRH-induced LH
release in dairy cows. J. anim. Sci., 46, 797-803.
LACROIX A., PELLETIER J., 1979. Short-term variations in plasma LH and testosterone in bull
calves from birth to 1 year of age. J. Reprod. Fert., 55, 81-85.
LINCOLN G. A., PEET M. J., CUNNIGHAM R. A., 1977. Seasonal and circadian changes in the
epidodic release of follicle stimulating hormone, luteinizing hormone and testosterone in ram
exposed to artificial photoperiods. J. Endocr., 72, 337-349.
PELLETIER J., 1972. Dosages radioimmunologiques de la LH plasmatique ovine et bovine.
Coll. INSERM : Les Techniques endocrinologiques, H6pital Saint-Antoine, Paris, 237-255.
PELLETIER J., THIMONIER J., 1975. Interactions between ovarian steroids or progestagens and
LH release. Ann. Biol. anim. Bioch. Biophys., 15, 131-146.
RAWLINGS N. C., WEIR L., TODD B., NANNS J., HYLAND J. H., 1980. Some endocrine
changes associated with the postpartum period of the suckling beef cows. J. Reprod. Fert,
60, 301-308.
SCHAMS D., SCHALLENBERGER E., MANZER C., STANGL J., ZOTTMEIER K., HOFFMANN B.,
KARG H., 1978. Profiles of LH, FSH and progesterone in postpartum dairy cows and their
relationship to the commencement of cyclic functions. Theriogeno%gy, 10, 453-468.
TERQUI M., THIMONIER J., 1974. Nouvelle m6thode radioimmunologique rapide pour l’estimation
du niveau de progesterone plasmatique. Application pour le diagnostic precoce de la gestation chez la brebis et la ch6vre. C. R. Acad. Sci. Paris, S6r. D., 279, 1109-1112.
THIMONIER J., 1978. L’activit6 ovarienne chez les bovins. Moyens d’6tude et facteurs de variations.
Ann. M6d. v6t., 122, 81-92.

