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Summary

The study population comprised 106 infants ranging from 4 days
to 19 wk old. Fluid (witch’s milk) was obtained from the infants’
breasts by manual expression. To measure volume, fluid was drawn
into calibrated capillary pipettes. The frequency of obtaining
witch’s milk was 71% for all infants and 100% for infants less than
3 wk of age. It declined with increasing age. The median volume
of fluid obtained was 20 ul per sampling for all infants and 55 ul
for babies < 3 wk of age. Frequency of witch’s milk recovery was
significantly related to the degree of manual pressure applied but
was not related to sex of the baby.

Speculation

Because witch’s milk was present in all babies less than 3 wk of
age, in a volume suitable for microbiology and microchemistry
tests, it might prove a useful body fluid for neonatal diagnostic
tests. Analyses of witch’s milk for microorganisms and levels of
indicator chemicals would be a fertile area for future research.

INTRODUCTION

The breasts of newborns secrete milk in parallel response to the
hormonal stimuli that prepare the mother’s breasts for lactation
(10). This secretion of infants, known as witch’s milk was first
described in 1686 (2). Its vivid name apparently arose from the
belief that, if the secretion were not promptly and repeatedly
expressed from the baby, witches would suckle the infant’s breasts
and leave their curse or mark (7). During the late nineteenth and
early twentieth centuries, witch’s milk was studied by several
investigators in an effort to understand the mechanism of its
secretion (3, 4, 6, 11-13). Currently, the pediatric clinician is
advised that production of witch’s milk is a phenomenon “requir-
ing observation but no interference” (18). The possibility for
practical use of this body fluid, e.g., for diagnosis, has been
completely overlooked. For example, are substances currently
assayed in blood or urine of neonates also present in witch’s milk?
Does witch’s milk contain any substances in uniquely high con-
centrations which might allow development of new diagnostic
chemistry tests or increase the sensitivity of established tests? As
a first step in exploring these possibilities, this study was designed
to determine: (1) whether witch’s milk could be recovered from
neonates with high enough frequency to warrant diagnostic use;
and (2) whether volumes recovered were sufficient for diagnostic
tests.

MATERIALS AND METHODS

Acquisition of experimental subjects. Parents volunteered their
babies as subjects in response to personal referrals or communi-
cations through women’s organizations and medical units, and
provided informed consent complying with federal standards (5).
The University of California, Berkeley, Committee for the Protec-
tion of Human Subjects approved protocol for subject use.

Medical history. Medical history recorded age, race, sex, and
type of feeding (breast or bottle).

Breast fluid collection. Fluid was obtained from the infants’
breasts by manual expression (Fig. 1), the force of which I
subjectively estimated as light, medium, or hard. For consistency,
I'sampled all babies and tried to apply a uniform range of pressure
(medium). To measure volume, fluid was drawn into calibrated
capillary pipettes of 10, 25 and 50 pl volumes (wiretrol, Drummond
Scientific Co., Broomall, PA) or serologic pipettes marked in 0.1
ml gradations (7506, Falcon Plastics, Oxnard, CA).

Statistical analysis. Although some babies were sampled repeat-
edly, only the result of the first sampling was used for statistical
analysis of frequency distribution in the total population. Results
of subsequent samplings of a subpopulation were analyzed sepa-
rately. Significance of frequency distribution variables was ana-
lyzed by the chi-square test.

RESULTS

Composition of study population. The study population com-
prised 106 infants ranging from 4 days to 19 wk old. Eighteen
were < 3 wk of age, 37 were 4-8 wk old, and the remainder were
older than 8 wk. Fifty-two were male and 54 were female. Racial
distribution was 97 Caucasian, 6 Asian, and 3 Black. Noncauca-
sian donors were not represented in sufficient number to permit
using race as a variable in statistical analysis. It was also impossible
to use type of feeding as a variable in analysis, because only 3/
106 (3%) of all subjects were bottle fed.

Obtaining fluid. 1 obtained fluid from 75/106 (71%) of all
infants. The gentle manual expression used rarely resulted in
crying. Most babies who were asleep when sampled did not even
wake up. Parents never reported adverse consequences of witch’s
milk sampling. Pressure of the manual expression was limited by
the baby’s and/or parent’s reaction. Frequency of witch’s milk
recovery was significantly related to the degree of manual pressure
applied: light, 6/16 (38%); medium, 65/86 (76%); and hard, 4/4
(100%).

Fluid was obtained from 4/6 Asians, 2/3 Blacks, and 69/97
Caucasians. Recovery of fluid was not significantly related to sex
of the baby, but was related to age (Fig. 2). The frequency of
obtaining fluid was 100% for infants less than 3 wk old and
declined with increasing age. The oldest baby from whom fluid
could be obtained was 19 wk of age.

A subpopulation of nine infants was sampled at weekly intervals
for periods of from 4-25 wk. Breasts were effectively emptied at
each sampling, yet milk was obtainable at subsequent samplings.
One of these infants produced milk until 24 wk of age. The
frequency of obtaining fluid was consistently higher for these
infants throughout the test period (Fig. 2).

Volume of fluid obtained. The median volume of fluid obtained
at first sampling was 20 ul (both breasts) with a range 1-400 ul
and 60% of values lying in the middle 90% of the range. For
babies = 3 wk old, median volume was 55 ul with a range 10-400
ul, and 82% of values lying in the middle 90% of the range. The
largest specimen per breast obtained from babies sampled repeat-
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WITCH’S MILK

Fig. 1. Appearance of witch’s milk at infant’s nipple after manual
expression.
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Fig. 2. Relationship of age to frequency of obtaining witch’s milk

specimens and the volume of the specimens.

edly was 1500 ul. The volume was not related to pressure of
manual expression or sex, but was significantly related to age of
the baby (Fig. 2), decreasing with increasing age. The subpopu-
lation of infants sampled at weekly intervals consistently demon-
strated a higher sample volume.

DISCUSSION

It was relatively easy to achieve a study population with infants
of both sexes and many different ages represented. However, it
was difficult to achieve substantial representation of non-Cauca-
sian ethnic groups and bottle-fed babies. The esoteric nature of
the project and ethical prerequisites of voluntary participation and
informed consent, selected for well-educated parents who were of
upper socioeconomic status, primarily Caucasian, and practiced
breast feeding almost exclusively.

This study corroborated older studies (3, 4, 11, 12) in demon-

461

strating production of witch’s milk declined with increasing age of
the infant, and that fluid was not usually present in babies older
than 4 months. The 100% recovery of witch’s milk from babies
less than 4 wk old demonstrated here has not been shown before,
and assures that during the neonatal period when screening tests
and emergency diagnostic tests are most needed, witch’s milk
would be available. The increased frequency of obtaining speci-
mens from the nine babies sampled repeatedly, implies continued
production of milk by the infant over a period of several months,
a possibility previously suggested by Dossett (6). Therefore, if
witch’s milk were used as a diagnostic specimen, repeated tests
would be possible during the neonatal period.

Quantitative measurement of the volume of witch’s milk and its
relationship to age, sex, or pressure of manual expression have
never been reported before. The median volume of 55 pl obtain-
able from infants under 3 wk, is sufficient for bacterial cultures or
microchemistry tests, which are performed using volumes ranging
10-100 ul (16). The extent to which microorganisms or chemical
substances are secreted into witch’s milk, is relatively unexplored;
serum proteins being the only substances analyzed (23). That
group found witch’s milk contained lactoferrin and albumin but
no detectable level of immunoglobulins. The number of chemical
substances secreted into the breast fluids of adults has been
extensively studied and is enormous, including minerals, amino
acids, vitamins, fats, milk proteins, immunoglobulins and other
serum proteins (14), iron (17), thyroxine (22), nicotine (19), and
toxic industrial chemicals (21). Salmonella, Toxoplasma, and
pathogenic strains of Escherichia coli have been found in the milk
of mothers with systemic infections caused by these organisms
(20). Therefore, based on the contents of adult milk, it is likely
witch’s milk contains many diagnostically useful substances.

This might be particularly important in the recognition of
genetically determined metabolic diseases which can be prevented
if treatment is started shortly after birth. Blood and urine speci-
mens used for current neonatal screening tests, have worked well,
but there are several disadvantages: (1) it is sometimes difficult to
get enough blood from the standard heel stick, and with excessive
squeezing, “tissue juice” dilutes the specimen resulting in incorrect
test values. The heel stick is painful to the baby and infections
have occasionaly resulted, some rarely leading to osteomyelitis
and death (1). (2) Neonatal urine collection with a plastic bag,
involves virtually no pain or risk of infection, but its time of
availability is not predictable. Furthermore, the concentration of
test substances depends on urine volume which is not constant,
and is difficult to measure.

I have shown here that witch’s milk is easy and virtually painless
to obtain, and is present in 100% of infants 3 wk of age or less at
any moment they are sampled. Since its recovery is a noninvasive
procedure, risk of infection is negligible. Although the volume is
variable it can be easily and accurately measured and corrected
for in expressing concentrations.

The next step for future studies on witch’s milk would be to
thoroughly analyze the chemistry and microbiology of witch’s
milk to determine if it expresses any substances of diagnostic
usefulness. For example, the most widespread neonatal screening
test, for phenylketonuria (8, 15), detects abnormal levels of phen-
ylalanine in neonatal blood. The concentration of phenylalanine
in milk from adult women (64 mg/dl) (14), however, is consider-
ably higher than in blood (< 5.0 mg/dl) (9). If witch’s milk also
expressed higher concentrations of phenylalanine than blood, the
sensitivity of laboratory tests using phenylalanine as an indicator
might be amplified if milk rather than blood were used as the test
material. The use of witch’s milk as an alternative body fluid to
detect chemicals and microorganisms is a virgin field that deserves
further investigation.
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