indicates the strong' emphasis on re-
ligion in Olmec culture, and the dura-
bility of Olmec trade relations with
other areas (16).
: Davib C. GROVE
Department of Anthropology,
State University of New York,
Binghamton 13901
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Pheromone-Induced Changes in the Acidophil
Concentration of Mouse Pituitary Glands

Abstract. Pituitaries of female mice in anestrus resulting from colony housing
were characterized by a 58.0-percent acidophil content. Subsequent exposure to
restrained male mice for one and two nights failed to evoke significant acidophilic
degranulation and resulted in pituitary acidophil values of 57.4 and 55.1 percent
respectively. Exposure to released males on the third night produced marked
acidophilic degranulation resulting in a significant decline in pituitary acidophils
to 38.0 percent. These findings support the view that female pheromone sup-
presses and male pheromone favors the secretion of follicle-stimulating hormone
and indicate that luteotrophic hormone is secreted at its assigned time in the
sequence of cycli¢ ovarian events initiated by the secretion of follicle-stimulating

hormone.

The term pheromone, originally pro-
posed to describe chemical substances
used for animal communication (7),
has come to connote substances which
are passed to the exterior by an animal
to be received by and to evoke one
or more specific responses in others
of the same species (2).

Pheromones produce marked effects
on the mouse estrous cycle. One phero-
mone, secreted by grouped females,
results in pseudopregnancy when female
mice are housed in groups of four (3).
This effect is intensified and produces
overt anestrus when groups of 30 fe-
males are housed together (4). Another
pheromone, secreted by male mice, re-
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leases nonpregnant females from cyclic
inhibition and stimulates the attainment
of estrus. In addition, it blocks implan-
tation in recently bred female mice and
again stimulates the attainment of
estrus (5). Pairing of previously iso-
lated nonbred females with males re-
sults in a peak incidence of mating
on the third night thereafter with maxi-
mum mating occurring with females
previously housed in groups (6, 7).
Physical contact between the sexes is
not a requirement for this male-induced
estrus since confinement of the male
in a wire basket in the presence of fe-
males continues to evoke a maximum in-
cidence of estrus on the third night (6).

The female pheromone may act to
block the secretion of follicle-stimu-
lating hormone (FSH), whereas the
male pheromone acts to stimulate such
secretion (8). Blockage of implanta-
tion, however, has been attributed to
failure of luteotrophic hormone (LTH)
secretion (9), and pregnancy has been
maintained by injections of luteotrophin
(prolactin) on the first, second or third

“day after mating (/0). It has been

suggested that a reciprocal relation may
exist between the secretion of FSH and
LTH (11, 12) and that stimulation of
gonadotrophin secretion may in itself
inhibit release of LTH (11, 13).
Numerous studies have indicated that
hormone elaboration by the pituitary
gland may vary quantitatively with
numerical changes in the concentra-
tion of specific pituitary cell types in

" response to physiological or pathologi-

cal stimuli. The concept of FSH-LTH
reciprocity, if true, would call for
marked changes in the secretion of
luteotrophin in response to male and
female pheromones. We studied these
changes by comparing the concentra-
tion of pituitary acidophils in grouped
female mice with that in females ex-
posed to restrained male mice for the
first and second nights and to released
males on the third night after remov-
al from colony housing.

Randomly bred Swiss mice approxi-
mately 10 weeks of age were housed
in the central animal facility (24°C
and 55 percent relative humidity). They
were given free access to food and
water and kept on 12-hour nonreversed
periods of alternating light and dark.

Females were housed in colony cages
in groups of 25 for 10 days. At that
time, ten were selected at random, and
their pituitaries were collected. The
remaining females were then distribut-
ed in groups of three to cages contain-
ing one male restrained in a wire
basket. After the first night, one female
was removed from each cage, and her
pituitary gland was collected. Pitui-
taries were collected from a second
female in each cage after the second
night’s residence. The wire basket was
then removed, and males were released
to the females on the third night. These
females were examined the following
day for copulation plugs, and their
pituitary glands were removed.

Mice were routinely killed between
12 noon and 1 p.m. Pituitaries were
removed immediately, - fixed in Helly’s
solution for 90 minutes, embedded in
Paraplast, cut into 3-u sections, and
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pituitaries of female mice subjected to
male and female mouse pheromones. (1)
colony-housed females; (2) females ex-
posed to restrained males for a single
night; (3) females exposed to restrained
males for two consecutive nights; (4)
females exposed to released males on the
third night after exposure to restrained
males for two nights. Means = standard
deviations are shown.

stained with eosin methyl blue by a
modification of the Mann-Lillie method
(14). Pituitary sections were evaluated
microscopically, and acidophil percent-
ages were determined by the method
of Johnson and Avery (I5).
Quantitative determinations of pitui-
tary acidophils were obtained from 29
female mice. Ten of these were re-
moved directly from colony housing
and therefore assumed to be 'in
anestrus. Six were exposed to restrained
males for one night, and four were
similarly exposed for two consecutive
nights. Nine were permitted access to
released males on the third night after
exposure to restrained males on each
of the two proceeding nights. Expo-
sure to male mice was expected to ini-
tiate FSH secretion by the pituitary
gland with continued exposure sustain-
ing this secretion until it culminated
in the attainment of estrus and mating.
Acidophils constituted 58.0 == 0.57
percent of all pituitary cells counted
after colony housing for 10 days (Fig.
1). Subsequent exposure to restrained
males for one and two nights resulted
in respective acidophil values of 57.4
+2.90 and 55.1 = 0.53 percent. Since
neither value represented a statistically
significant change, it cannot be stated,
with certainty, that these data indicate
a trend toward increased degranula-
tion with a second night’s exposure to
male pheromone. Exposure for a third
night to released males, however, re-
sulted in marked degranulation with
‘a significant decline to 38.0 = 0.97 in
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pituitary acidophils (¢ =32.9, d.f. =
11, P<.005). Copulation plugs were
subsequently observed in 45 percent
(4 of 9) of the females so exposed.
Pituitary acidophil percentage was es-
sentially equal in plugged and non-
plugged females (37.6 percent for four
plugged and 38.2 percent for five non-
plugged), suggesting that the marked
acidophil degranulation at this time
probably  resulted from three nights’
exposure to male pheromone and may
not have been related to the mating
act itself.

Since vaginal smears were not ex-
amined for spermatozoa and the pres-
ence of copulation plugs represented
the sole criterion of mating, the possi-
bility that all females were bred can-
not be ruled out, although it seems un-
likely.

Declining concentrations of pituitary
acidophils are believed to result from
the discharge of acidophilic secretory
granules. Desclin (6) interpreted in-
creased degranulation as representing
increased prolactin (luteotrophin) se-
cretion. Conversely, higher concentra-
tions of acidophils would represent a
reduced rate of degranulation and luteo-
trophin secretion. In this context, the
maximum acidophil concentration (58.0
percent) resulting from colony housing
would be indicative of a minimum rate
of luteotrophin secretion. This indicates
that the state of anestrus which de-

velops under these conditions is not

attributable to continuous luteotrophin
secretion and indeed supports the view
that it results from failure of FSH
secretion. Anestrus therefore appears
to represent a state in which the sup-
pression of secretion of both FSH and
LTH is at a maximum, and FSH-LTH
reciprocity does not exist.

It thus appears that male pheromone
initially triggers the secretion of FSH
by the female pituitary, with LTH being
subsequently secreted at its assigned
time in the sequence of cyclic ovarian
events which are thereby initiated.
Conversely, female pheromone sup-
presses FSH secretion which prevents
initiation of these sequential events and
LTH is not secreted during the ensuing
period of anestrus.

TrHOMAS L. AVERY
St. Jude Children’s Research Hospital,
332 N. Lauderdale,
Memphis, Tennessee 38101
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White Blood Cell Cultures in
Genetic Studies on the
Human Mucopolysaccharidoses

Abstract. Cultures of white cells de-
rived from peripheral blood of individ-
uals homozygous and heterozygous for
the inherited mucopolysaccharidoses
revealed a distinct intracellular meta-
chromatic staining with toluidine blue
O. These short-term cultures. circum-
vent the technical problems of skin
fibroblast cultures and provide a simple
screening procedure to detect the
heterozygous state for the mucopoly-
saccharidoses, as well as offering an
opportunity to study the heterozygous
state of various inherited storage dis-
eases.

It has become increasingly evident
that, under appropriate conditions,
tissue cultures of human cells provide
an opportunity to investigate the bio-
chemical phenotype of a variety of dis-
eases of man (I). The mucopolysac-
charidoses represent a group of in-
herited diseases characterized by an
abnormal accumulation of mucopoly-
saccharides in various organs (2). The
observations of Mittwoch (3) and
others (4), that the white blood cells
of patients with the mucopolysac-
charidoses contain metachromatic in-
clusions, suggested that cultures of the
peripheral white blood cells might pro-
vide a convenient cell type. The failure
of several investigators (3, 5) to identify
metachromatic inclusions in white cells
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