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The effects of strain, reproductive condition, and strain 
of placenta donor on placentophagia in nonpregnant mice* 

MARK B. KRISTALt and CHRISTINA L. WILLIAMStt 
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The effects on placentophagia of strain, reproductive condition, and strain of placenta donor were observed in 
nonpregnant mice. Mice of the C57BL/6By and BALB/cBy strains were exposed to placentas of either strain after 
either no previous parturitional experience, one parturitional experience without nursing experience, or one 
parturitional experience with nursing experience. There was a significant effect of strain, a significant effect of 
reproductive condition, but no significant effect of strain of placenta donor. There was a significant interaction 
between strain and reproductive condition, but no significant interactions with placenta strain. It was inferred that the 
ability of a mouse to acquire and utilize relevant stimuli during and after parturition, in order to produce an 
emancipation of placentophagia from the physiological controls associated with parturition, is influenced by genotype. 

Placentophagia (the eating of placenta, normally at 
parturition) is a little understood phenomenon, despite 
the fact that it occurs in most mammalian species. 
General hunger or food deprivation immediately prior to 
parturition has been eliminated as a motivating factor in 
the initiation of placentophagia in the rat (Kristal & 
Wampler, 1973). Furthermore, in the absence of 
previous parturitional experience, the lateral 
hypothalamic area of the rat has been shown to exert a 
major influence on the control of placentophagia, in that 
damage to that area eliminates placentophagia at 
parturition, as well as other kinds of ingestive behavior. 
After parturitional experience has been acquired, 
damage to the lateral hypothalamic area eliminates 
homeostatic food and water intake, but placentophagia 
persists (Kristal, 1973). Likewise, nonpregnant female 
rats with prior parturitional experience will eat placenta 
following lateral hypothalamic area damage, even though 
homeostatic feeding and drinking have been eliminated. 
The incidence of placentophagia among inexperienced 
female rats with or without lateral hypothalamic area 
damage, in the same study, was found to be extremely 
low (Kristal, 1973). The number of rats exhibiting 
placentophagia among nonlesioned virgin females 
presented with placentas was found to be 16%, whereas 
the number of multiparous, nonpregnant, nonlesioned 
females exhibiting placentophagia when presented with 
placentas was 100% (Kristal, 1973). It is thought that 
parturitional experience emancipates placentophagia 
from lateral hypothalamic control, and that the behavior 
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becomes corticalized. The influence of experience in the 
emancipation of other maternal behaviors from 
physiological (particularly hormonal) control has been 
demonstrated in other laboratories (Moltz & Wiener, 
1966; Moltz, Levin, & Leon, 1969). 

If placentophagia, in fact, becomes less dependent on 
hypothalamic influences after experience, then the pro­
cess of emancipation would be expected to be dependent 
on'the female's ability to receive, integrate, and utilize the 
appropriate sensory information during and after 
parturition. This ability would, in turn, be expected to 
vary with the genotype, or the consequences of the 
genotype, of the individual. Genotypic differences may 
also be invoked to account for differences in the 
response of virgin females toward placenta. As stated 
above, Kristal (1973) found that only 16% of neurally 
intact, virgin female rats would eat placenta, but Sachs 
found that 75% of the virgins he tested ate placenta 
(Sachs, 1969; personal communication, May 1973). The 
rats tested by Kristal were Sprague-Dawley albinos 
obtained from Carworth (CFE strain), and those tested 
by Sachs were Charles River albinos. It should be noted 
that there were other differences in procedure. Sachs 
presented the females with placentas to which the pups 
were still attached; Kristal presented the females with 
placentas alone. It is very likely that the difference in 
procedure could account for a great deal of the 
difference in results, but the present experiment was not 
designed to test this hypothesis, but rather, to evaluate 
the effect of genotypic differences influencing 
placentophagia in nonpregnant females. 

Inbred strains of mice were used in the present 
experiment in order to control and standardize the 
genetic background of the animals. The study had three 
functions: (a) to extend to mice information on the 
behavior of nonpregnant females toward placenta; (b) to 
test the effect of genotype on the behavior of 
inexperienced, nonpregnant females toward placenta; 
and (c) to test the effect of reproductive condition and 
genotype on the behavior of experienced, nonpregnant 
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Table 1 
Number of Nonpregnant Female Mice Exhibiting Placento­
phagia as a Function of Reproductive Condition, Genotype, 

and Genotype of Placenta Donor (N ::: 8 Females/Cell) 

Placenta Strain 

Condition Strain 
BALB/ 

cBy 
C57BL/ 

6By Total 

Virgin 
BALB/cBy 
C57BL/6By 
Total 

2 
0 
2 

2 
0 
2 

4 
0 
4 

Primiparous NN 
(No Nursing) 

BALB/cBy 
C57BL/6By 
Total 

5 
0 
5 

6 
1 
7 

11 
1 

12 

Primiparous WN 
(With Nursing) 

BALB/cBy 
C57BL/6By 
Total 

6 
4 

10 

7 
4 

11 

13 
8 

21 

Total 17 20 37 

females toward placenta. Two reproductive conditions in 
addition to the nulliparous condition were investigated. 
One group was allowed to give birth to their first litter, 
after which the pups were removed, eliminating the 
possibility for nursing, as well as other extended 
postnatal, maternal behaviors. The second experienced 
group was allowed to care for their young after the rust 
parturition. An additional variable was analyzed: 
placental-strain preference. To investigate the possibility 
that among the relevant parturitional stimuli are cues 
directly attributable to the placenta, which are 
dependent on the genotype of the female producing the 
placenta, the females in the present experiment were 
tested with placenta derived from females of their own 
strain, or tested on placenta derived from females of the 
other strain. 

METHODS 

Subjects 

Ninety-six nonpregnant female mice, 48 of which were of the 
BALB/cBy inbred strain and 48 of which were of the 
C57BL/6By inbred strain, were used. The mice were obtained 
from the laboratory colony maintained by B. E. Eleftheriou, at 
the Jackson Laboratory. At the time of testing (60-70 days of 
age), 16 of the females of each strain were virgins (Virgin group), 
16 had given birth to one litter, but the litter was removed after 
the female had eaten the placenta and cleaned the pups but 
before she had nursed (primiparous N.N. group), and 16 had 
given birth to one litter and had been allowed to nurse until the 
time of testing (Primiparous W.N. group). Virgin females were 
housed 4-5 per cage, and experienced females were housed 
individually subsequent to mating. At no time were the females 
allowed contact with parturient females. Food pellets and water 
were available ad lib, and females were maintained on a 
7:00 a.m. to 7:00 p.m. daylight cycle, in 26% x 15 x 13 cm 
transparent plastic cages containing pine shavings. 

Procedure 

At 8:00 a.m. on the day of testing, females, in their home 
cages, were placed in a lighted, quiet room, and all food was 
removed from the cage. Approximately 51/2-6 h later, each female 
was placed in a clear plastic cage. the bottom of which was 

covered by a single paper towel. Exactly 15 min later, each 
female received 15 min exposure to placenta. Placentas were 
obtained from donor females killed with CO 2 on the last full day 
of pregnancy. Placentas were frozen in 5-ml glass vials, along 
with a few drops of normal saline. For use in testing, placentas 
and associated fluids were thawed to about 37°C and 1-3 whole 
placentas were presented to each female in a small, untippable 
specimen dish. Placentas were obtained from either BALB/cBy 
or C57BL/6By donors and were never mixed. Separate sets of 
instruments were used for each strain donor. Each test female 
was exposed to either C57BL/6By placenta or BALB/cBy 
placenta. Females with parturitional experience (Groups 
Primiparous N.N. and Primiparous W.N.) were tested 10 days 
after parturition. It should be noted that estrous cyclicity of the 
female was not a controlled variable. Virgin females were cyclic; 
Primiparous N.N. females mayor may not have been cyclic; and 
Primiparous W.N. females were probably in lactational 
acyclicity. 

RESULTS 

The numbers of females exhibiting placentophagia in 
each group of eight, are presented in Table 1. The values 
in Table 1 were subjected to analysis of variance. 

The effect of placenta strain was found to be not 
significant when tested against a residual containing the 
variance of interactions with placenta strain, which were 
found to be homogeneous by Fmax (F = 5.00, df= 1/5, 
P > .05). The variance attributable to placenta strain as 
well as that attributable to the interactions with placenta 
strain were pooled into the residual used to test the 
effects of strain, reproductive condition, and the 
interaction between them. 

The BALB/cBy strain exhibited a significantly higher 
incidence of placentophagia than did the C57BL/6By 
strain, over all three reproductive conditions (F = 
120.82, df = 1/6, P < .001). Reproductive condition 
produced significantly different incidences of 
placentophagia in both strains, in that Virgin < 
Primiparous N.N. < Primiparous W.N. (F = 72.62, df = 
2/6, p < .001). The interaction between strain and 
reproductive condition was significant (F = 10.38, df = 
2/6, p < .025), in that the greatest increase in the 
proportion of females exhibiting placentophagia in the 
BALB/cBy strain occurred with parturition alone, but 
parturition plus nursing produced the greatest increase in 
the proportion of C57BL/6By females exhibiting 
placentophagia (see Fig. 1). 

As an incidental observation, virgin C57BL/6By mice, 
when presented with placenta, frequently withdrew to 
the farthest corner of the cage and engaged in tail 
rattling. 

DISCUSSION 

It is evident that nonpregnant experienced mice will 
indeed eat placenta. The extent to which the behavior is 
manifested by nonpregnant mice, either before or after 
gaining parturitional experience. however. is subject to 
influences related to genotype. Whether these influences 
are directly genetic or are other influences correlated 
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with genotype is, as yet, unknown. It is conceivable that 
the relationship of genotype to the acquisition and 
utilization of parturitional experience is a function of 
genetic differences in either sensory acuity or in the 
ability to consolidate infonnation in the cortex. 
Obviously, parturitional and postnatal maternal 
experience has a similar effect on both strains of mice 
tested, as well as on rats (Kristal, 1973). However, the 
strains of mice differ in either the speed of utilization of 
relevant experiential stimuli or in the requisite attributes 
of the stimul us situation. For nonpregnant 
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Fig. I. Incidence of placentophagia in nonpregnant females as 
a function of strain and reproductive condition. 

C57BL/6By mice to manifest as high a proportion of 
placentophagia as do nonpregnant BALB/cBy mice they 
seem to require more time spent being maternal, the 
opportunity to express a greater range of maternal 
behaviors, or a more prolonged honnonal environment 
associated with lactation. This is assumed to be 
necessary for the consolidation or utilization of the 
relevant stimuli for the emancipation of placentophagia 
from physiological-state dependence (parturition). 

The uniqueness of placenta, as opposed to other meat 
substances, was thought to play an important role in the 
stirn ul us milieu at parturition. Kristal (1973) 
demonstrated that parturient and nonpregnant females 
made aphagic with lateral hypothalamic area lesions 
would eat placenta, but not other forms of meat such as 
rat liver or ground beef. The present experiment 
demonstrated that placenta, per se, and not a possible 
difference in some aspect of placental composition 
produced by the genotype of the placenta donor, was 
important. Either the two strains of placenta used did 
not differ in the intensity or quality of their stimulus 
properties, the test females could not discriminate 
between the two types on the basis of their sensory 
capabilities, or the detectable differences if they did 
exist were irrelevant. 
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