First Suckling Response of the Newborn Albino Rat:
The Roles of Olfaction and Amniotic Fluid

Abstract. Washing the nipples of anesthetized parturient rats virtually eliminated
nipple attachment by their young. Normal attachment was induced only by painting
the washed nipples with a distillate of the nipple wash, parturient-mother saliva, or
her amniotic fluids. Reinstatement was not achieved by coating the washed nipples
with the saliva of virgin females eating the same diet, the parturient mother’s urine,
isotonic saline, amyl acetate, or vanilla extract. These experiments also provide be-
havioral evidence for olfactory function in the newborn albino rat.

Because suckling is a vital, prominent,
and enduring behavior of altricial mam-
mals, the study of its controls and their
alterations during ontogeny are of inter-
est to behavioral scientists, pediatri-
cians, and clinicians. We have recently
demonstrated that a scent must be pres-
ent on the nipples of anesthetized albino
rat mothers in order for nipple attach-
ment to occur in their preauditory and
previsual young (2 to 12 days of age) (I).
Washing the anesthetized mother’s nip-
ples virtually eliminated nipple attach-
ment. Attachments could be reinstated
only by returning a distillate of the wash
or of the saliva of deprived siblings to the
washed nipples (1).

Having discovered that attachment is,
in part at least, induced by a specific sub-
stance deposited on the nipples by the
rats themselves, we sought to resolve the
paradox of the infant albino rat’s very
first nipple attachment. We evaluated
three hypotheses: (i) initial attachment is
not under olfactory control, that is, new-
born pups might attach to washed as well
as unwashed nipples; (ii) a specific sub-
stance, which elicits suckling in the new-
born, is either secreted around the nipple
or applied there by the mother; and (iii)
attachment might be elicited by a wide

range of volatile substances. We now re-
port that both the saliva of the newly
parturient mother and her birth fluids
contain substances that induce the initial
nipple attachment in infant albino rats.
This demonstration also provides behav-
ioral evidence for olfactory capacity in
albino rats within the first few hours after
birth.

We conducted two experiments. In
one, 84 pups from seven litters (Sprague-
Dawley) were evenly distributed among
six treatment groups: fresh, wash, am-
niotic fluid, mother’s saliva, mother’s
urine, and virgin female’s saliva. Birth
was witnessed and the entire litter re-
moved after all of the pups were cleaned
but before the mother could settle over
the litter to initiate suckling. The mother
was anesthetized (2 ml of Equithesin per
kilogram of body weight), and the pups
were divided (two pups per litter per
condition) (2). The first group was then
given their initial suckling experience on
their freshly anesthetized dam. Each pup
in this group was assigned a nipple and
lightly held and positioned by the experi-
menter until its snout established
contact with the assigned teat. Latency
to attach was recorded. Any pup which
failed to attach within 2 minutes was
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assigned a latency score of 120 seconds.

The nipples of the anesthetized mother
were then subjected to chemical lavage
(1). A Teflon tube was lowered over a
nipple and a gentle vacuum was applied.
A 3:2 solution of methylene chloride
and 95 percent ethanol was pipetted
around the base of the tube, and it circu-
lated around the nipple’s surface until
the tube was removed, and the increased
airflow delivered the solution to a col-
lecting tube (3). To prevent pups in the
last group from being overly deprived,
only four of the mother’s nipples were
used in these tests, and they were the on-
ly nipples rigorously washed. The nip-
ples were rewashed between each test
substance and after each attachment to
provide a comparable stimulus array. Af-
ter ample time had passed to assure that
all the solvents used for the wash had
evaporated from the mother’s nipples
(usually 30 minutes), the second group of
pups was assigned nipples and given
their first opportunity to suckle.

After this test the nipples were in turn
coated (4) with an aliquot of mother’s sa-
liva (5), amniotic fluid (6), mother’s urine
(7), and virgin female’s saliva (5). These
substances were selected because rats
extensively groom their vaginal and
mammary regions during parturition,
thereby coating the nipples with saliva
and birth fluids (8). Pups in four of the
seven litters were tested in pairs; in
three, they were tested individually. The
fresh and wash conditions were always
tested first. Test order for the other four
conditions was randomized between rep-
lications.

In the second experiment, we tested
96 pups from eight litters. The litters
were tested in pairs; only one mother in
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Fig. 1. Percentage of pups attaching for pups’ first suckling experience. Data for fresh and washed conditions from both experiments have been
combined for graphic presentation although the statistical comparisons were from the separate experiments. (A) Conditions: on the fresh mother;
after nipple wash; and after a distillate of the wash, amniotic fluid, or parturient mother’s saliva was painted on the nipples. (B) Conditions: on the
fresh mother; after nipple wash; and after replacement with virgin female saliva, parturient mother’s urine, isotonic saline, amyl acetate, or
vanilla extract. Effect of amniotic fluid replacement is included for comparison.

11 NOVEMBER 1977

635



each pair was anesthetized, so half the
pups were tested on their natural mother
while the other half were not. We ob-
served no differences in attachment la-
tencies between pups suckling on the
natural or surrogate mothers. The pups
were also distributed among six treat-
ment conditions: fresh and wash (as
above) and with amyl acetate (mixed iso-
mers), isotonic saline, vanilla extract, or
nipple wash extract painted onto the
washed nipples (9).

Hypothesis (i), concerning the neces-
sity of a volatile substance on the nipple
for eliciting first suckling, was assessed
by comparing nipple attachment to
washed versus fresh nipples. Hypothesis
(i), regarding a particular substance,
was evaluated by comparing perform-
ance on washed nipples versus those
“‘reconstituted’’ with parturient mater-
nal saliva or amniotic fluid. Hypothesis
(iii), concerning the range of effective
stimuli, was evaluated by determining at-
tachment on nipples coated with various
substances. For clarity, the data pre-
sentation highlights the tested hypothe-
sis. Actual statistical comparisons were
made within each experiment proper.

The fresh and wash data from the two
experiments combined supports the hy-
potheis that removing a scent from the
teats of parturient mothers interferes
with nipple attachment by their young
(Fig. 1A) [z =5.69, P < .001 (10)].
Mean attachment latency increased from
65 to 116 seconds (r = 6.39, d.f. = 58,
P < .001). Returning an extract of the
wash increases attachment (Fig. 1A) [ex-
tract versus wash: z = 3.40, P < .001;
versus fresh: z = 1.43, not significant
(N.S))] and reduces mean latency to 87
seconds [Scheffé test (11); extract versus
wash: P < .05; versus fresh: N.S.].

Although washing the mother’s nip-
ples severely disrupted the suckling be-
havior of her newborn pups, this re-
sponse was not the result of a residual
aversive odor. Pups in the aversive odor
control group (3) responded like the
pups tested on the freshly anesthetized
dam (aversive control versus fresh: z =
1.51, N.S.; versus wash, z = 5.50, P
< .0001). Indeed, aversive reactions
were never observed in any of the suck-
ling tests. We therefore conclude, with
regard to hypothesis (i), that some sol-
uble substance must be on or near the
nipple in order for suckling to occur. We
believe that olfaction rather than taste is
the major factor in this discrimination.
Of the 115 pups that failed to attach on
their first suckling test (both experi-
ments) only 18 were observed to have
mouthed or licked the nipples (12).
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Both amniotic fluid and mother’s sa-
liva reinstated suckling to prewash levels
(Fig. 1A) (amniotic fluid versus wash:
z = 2.37, P < .02; maternal saliva ver-
sus wash: z = 2.71, P < .01; amniotic
fluid versus fresh: z = 1.67, N.S.; mater-
nal saliva versus fresh: z = 1.31, N.S.).
We do not know whether maternal saliva
per se can elicit suckling or if its efficacy
is due to the amniotic fluid ingested dur-
ing delivery and cleaning of the new-
born. Thus, with regard to hypothesis
(ii), substances other than the distillate
of the wash removed from the mother
can elicit suckling when placed on the
nipple. That those substances are active-
ly spread on the mammary region by the
parturient mother provides added biolog-
ical significance to the present findings.

Not all novel substances can elicit
nipple attachment. None of the replace-
ment substances (except amniotic fluid,
whose effect is added for comparison)
improved performance beyond the
washed condition, and each differed sig-
nificantly from the fresh (Fig. 1B) (I3).
Thus, nipple moisture per se is not a suf-
ficient condition for attachment. In par-
ticular, neither mother’s urine, which is
presumably spread over the mammae
during the mother’s active grooming, nor
the saliva of virgin females eating the
same diet reinstated suckling. With re-
gard to hypothesis (iii), therefore, this
experiment, though by no means exhaus-
tive, begins to satisfy the criterion for
specificity and demonstrates that the ini-
tial attachment is not elicited by just any
moist, volatile substance coating the
nipple.

It appears that the mother produces,
and probably applies to the nipple, a
chemical cue that aids in the initiation of
the first suckling experience. The likeli-
hood that the cue is smelled by the new-
borns suggests that albino rats, within a
few hours of parturition have and use
some olfactory capacity. Finally, our
discovery that amniotic fluid, which is
swallowed by mammalian fetuses (/4),
can elicit suckling after parturition may
further our understanding of putative
prenatal influences on mammalian be-
havior.
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