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Summary. Return of menstruation and fertility after parturition was studied in 28 heal-
thy Macaca fascicularis females raised in the laboratory. Three cases were defined :

1) Non-nursing females (table 1) : The menstrual cycle reappeared after a mean of 61.7 !
7.3 days and its duration was immediately normal. Fertility, which was zero before mens-
truation reappeared, became normal after two cycles.
2) Nursing females which menstruated during lactation (table 2) : Fifteen out of 21 nursing
females menstruated during the nursing period at a mean of 50.9 ! 8.3 days after parturi-
tion. Menstruation was followed by a return of the normal cycles only after weaning.
During nursing, mothers with young clinging to the abdomen refused to copulate. Fertility,
low before menstruation reappaered after weaning, was immediately reestablished during
the following cycles.
3) Females which presented amenorrhea during lactation (table 4) : Regular menstrual cycles
began at a mean of 50.5 ! 20.8 days after weaning. Fertility, at zero before menstruation
reappaered, was reestablished more slowly than in the females of the preceding group.
While fertility became immediately normal after cesarian during the first half of ges-

tation, even before menstruation reappeared, it only returned to normal gradually after
parturition, but faster when the mother did not nurse. In our rearing conditions, the season
did not influence postpartum reestablishment of the reproductive function of Macaca

fascicularis females. The pattern of fertility in these primates thus resembled that of women.

Introduction.

Most mammals possess mechanisms which reduce fertility during lactation. The
ovarian function is reestablished immediately at parturition but implantation may be
delayed, or there is a pause in ovarian activity during all or part of the nursing period.
In order to study the mechanisms governing the pause of the ovarian function during
nursing, we must first determine the exact time-course of this pause in relation to the
duration of the nursing period. The anestrus in seasonally anestrous animals may
mask the true duration of lactational anestrus ; this is often the case in non-human

primates. In our laboratory, the crab-eating macaque, Macaca fascicularis, reproduces
regularly all year long (Dang 1977a), thus permitting us to compare the time-course
before the return of postpartum menstruation and fertility with the term of nursing.



Material and methods.

Twenty-eight healthy females were used in this study ; the rearing conditions
have been described elsewhere (Dang, 1977a). We observed 33 birth spaced throu-
ghout the year. Thirty of the females were fertilized at the laboratory, and 3 females
from Indonesia were already pregnant when they arrived in our colony. All the ges-
tations terminated in the birth of live young. The females were then divided into 2 lots,
as shown in figure 1.

Lot 1 included 12 females which did not nurse ; the newborns were separated
from their mothers and artificially fed with a bottle from day 1 or 2 after birth. Six of
the females were put with the males again from postpartum day 13 to 21 (during a

normal menstrual cycle ovulation generally occurs between days 12 and 14) ; the
other 6 females were put back with the males between postpartum days 34 and 43.
As soon as the 12 females began to menstruate, they were allowed to stay with the
males for 24 or 48 hrs starting on day 12 of the menstrual cycle ; this is the usual

practice in our laboratory.
The nursing females (lot 2) were put back with the males according to the same

schedule as lot 1 females. No lot 2 females were receptive to the males during these
periods. After abrupt weaning, they were returned to the males (fig. 1) either from
post-weaning days 13 to 21 (8 animals of first sub-group) or from post-weaning days
22 to 32 (13 animals of second sub-group). After the first post-weaning menstruation,
they were put with the males during the usual period in our laboratory (days 12 to
15 of the menstrual cycle).

The animals were examined for signs of menstruation by vaginal smear 6 days
per week beginning at postpartum day 10. Postpartum fertility was determined by
pregnancy, confirmed after cesarian or by natural birth.



Results.

Lot 1 : Non-lactating females (table 1). - The 12 non-nursing females started to
menstruate after a mean delay of 61.7 ! 7.3 days. This time-course was the same
whether birth took place in March-April or in September-October. None of the
12 females became pregnant before menstruation reappeared, although regular
copulation with ejaculation was observed. During the first 6 postpartum menstrual
cycles, 10 of the 12 non-lactating females became pregnant. The fertility rate seems
slightly lower during the first 2 menstrual cycles, while after cesarian this rate imme-
diately reaches that of the mean of the colony (tables 1 and 3). However, the cycles
were few in number, and did not permit a reasonable statistical analysis.

Lot 2 : Nursing females (tables 2, 3, 4). - The females refusing to mate during
lactation, only one copulation without ejaculation was observed. As regards post-
weaning fertility in females which had nursed, we distinguished 2 cases :

A. - Females menstruating during nursing. Fifteen of the 21 nursing mothers (70 p.
100) menstruated again after a mean delay of 50.9 ! 8.3 days following birth (table 2).
This delay is not significantly different from that of the females which did not nurse ;
it is confirmed by observations on 4 females during 2 or 3 successive pregnancies
followed or not by nursing (table 3). The length of the first menstrual cycle during
lactation is very irregular (table 2). After weaning, the duration of the menstrual
cycles rapidly returned to normal.



From post-weaning day 13, all females copulated actively and ejaculation was
regularly noted every day. However, during this period lasting from weaning to
the return of menstruation, only 2 out of 15 females became pregnant. This fertility
rate (13 p. 100) appears lower than that of the following 2 cycles (7/21 or 33 p. 100),
which is about the same as the rate in our colony (69/196 or 35 p. 100) for cycling
females living with males in the same conditions (Dang, 1977a).

B. - Females not menstruating during lactation. 30 p. 100 of the nursing females
did not menstruate during lactation. Following weaning, they began to menstruate
regularly again after a mean of 50.5 ! 20.8 days. This time-course is not different

from that of the postpartum delay in females menstruating during nursing or

from the time-course of non-lactating females. Although the first 6 menstrual cycles after
weaning lasted a normal time, the fertility rate during these cycles tends to be lower
than in females menstruating during nursing (table 4).





Discussion.

Long periods of postpartum amenorrhea have been reported in lactating females
(60 to 390 days : Spiegel, 1950 ; 29 to 315 days : Fujiwara et al., 1969) and in non-

nursing females (2 to 4 months : Goodman and Hodgen, 1978). We observed shorter
periods of amenorrhea in this study, i.e. 25 to 176 days in nursing females and 45 to
91 days in non-lactating animals. Contrary to the conclusions of Fujiwara et at. (1969),
we did not find any differences in the time-courses of amenorrhea in females fertilized
in the laboratory and those fertilized in their natural habitat.

The delay in return of postpartum menstruation is not significantly different in

non-lactating females (61.7 ! 7.3 days) and in 15 of the 21 nursing mothers (50.9 !
8.3 days) which menstruated during nursing. It is longer than the time-course of the
menstrual cycle which is 34.5 ! 1.3 days (Dang, 1977a), and significantly longer than
that noted after cesarian during the first half of pregnancy (38.0 ! 2.6 days ; Dang,
1977b). During these periods, the females did not become pregnant after copulation
with ejaculation, either because the copulation dates were poorly chosen or because
ovulation did not occur. On the other hand, gestation has been induced before the
first menstruation after weaning or after cesarian (Dang, 1977b). Fertility rate retur-
ned to normal immediately after cesarian during the first half of pregnancy. It only
rose progressively after parturition, more quickly in non-nursing females and hardly
at all in those which had not menstruated during nursing. Goodman and Hodgen
(1978) studying the crab-eating macaque after parturition without nursing, showed
that FSH surges during the delay before menstruation were not followed by peaks



of estradiol or of LH, although the evolution of these hormones was immediately
normal during the first menstrual cycle.

In the females of our colony, the short duration of postpartum amenorrhea and
return of fertility after a maximum of 10 months in most cases, could be explained by
the fact that Macaca fascicularis adapts well to captivity and that our feeding condi-
tions are good. The importance of the nutritional factor during nursing on return to
cyclic sexual activity has been described in women (Short, 1976).

In our colony, there is no seasonal effect on reproduction since all the animals
returned to normal cycles after a relatively short period, no matter what the time of
the year birth or nursing occurred. These results confirm previous observations in

our colony - a semi-open colony owing to the regular introduction of females from
Indonesia - that the duration of menstrual and fertility cycles is not season-dependent
(Dang, 1977a).

In our rearing conditions, we have made the behavioral observation that at

the beginning of nursing the mothers refuse to copulate in spite of the attempts of
the males, who might kill the nursed young. The absence of copulatory behavior in
nursing non-human primates has been reported by Thompson (1967) in laboratory
Macaca fascicularis and by Hrdy (1974) in Presbytis entellus in its natural habitat.

However, in Presbytis, when strange males attacked a group and killed the nursed

young, the mothers copulated several days afterwards and gave birth to new young 8
months later (Sugiyama, 1965 ; Yoshiba, 1968 ; Rudran, 1973 ; Hrdy, 1974). The
refusal to copulate at the beginning of nursing could be due to several causes, among
which hyperprolactinemia might play an important role. In fact, if nursing continues
more than 5 months, nursing mothers actively copulate, evens with the young clinging
to the abdomen (unpublished personal observation), that is at the time when blood

prolactin level would be low. In macaque, blood prolactin, level which is very high
during the last week of pregnancy (Walsh et al., 1977), drops rapidly at birth when
the mother does not nurse (Goodman and Hodgen, 1978) and progressively if the

animal does nurse (Knobil, 1973 ; Weiss et al., 1976 ; Gross et al., 1977).
Women menstruate again after childbirth within 42 to 168 days ; this period is

frequently longer when they nurse. The menstrual cycles are irregular during the
first part of lactation and the ovulation rate, which is very low before the return to

menstruation, then progressively increases ; this increment is more rapid in non-

nursing than in nursing women (Salber et al., 1966 ; Perez et al.,1972 ; Vorherr, 1973).
Blood prolactin level is high at the end of pregnancy, but quickly decreases in non-
nursing women and more slowly in those who nurse (Tyson et al., 1972 ; Rolland et al.,
1975). After abortion between weeks 8 and 20 of pregnancy, menstruation returns
within 28 to 49 days - a shorter time-course than after birth at term - and ovulation
frequently occurs 14 to 42 days after the abortion (Vorherr, 1973).

The postpartum reproductive function of Macaca fascicularis females thus fol-
lows a pattern similar to that of women.
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Résumé. L’étude du retour des menstruations et de la fertilité chez 28 femelles Macaca

fascicularis, élevées au laboratoire et en bonne santé, après une parturition normale, a
révélé trois situations :

1) Chez les femelles non allaitantes (tabl. 1). Le retour du cycle menstruel se fait dans un
délai de 61,7 ! 3 jours, la durée des cycles suivants est immédiatement normale. La fer-
tilité, nulle avant le retour des menstruations se rétablit au taux normal après deux cycles.
2) Chez les femelles allaitantes ayant des menstruations pendant la lactation (tabl. 2). Les
cycles menstruels, très irréguliers réapparaissent chez 15/21 animaux dans un délai de
50,9,E 8,3jours.Après l’arrêt d’allaitement, ils deviennent immédiatement réguliers. Mises
en présence des mâles, les mères avec leur petit accroché au ventre refusent de copuler
pendant cette durée d’allaitement (34-127 jours). La fertilité, faible avant le retour des mens-
truations après le sevrage, se rétablit d’emblée au cours des cycles suivants.
3) Chez les femelles présentant une aménorrhée pendant la lactation (tabl. 4). Après l’arrêt
d’allaitement, les cycles menstruels réguliers réapparaissent dans un délai de 50,5 ! 20,8
jours. La fertilité, nulle avant le retour des menstruations, se rétablit plus lentement que
chez les femelles précédentes.

Contrairement au cas de césarienne pratiquée au cours de la première moitié de

gestation où la fertilité s’installe d’emblée même avant le retour des menstruations (Dang,
1977 b), après la parturition, elle ne se rétablit que progressivement, plus vite quand il n’y
a pas d’allaitement. Dans les conditions de notre élevage, la saison ne joue pas de rôle
sur la reproduction des femelles de Macaca fascicularis. Sur le plan de la reproduction, la
situation post-partum de ces femelles ressemble à celle de la Femme.
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