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Fig. 1. The relative yield of positron

emitters as a function of depth for 100-
Mev negative pions in water.

The beam momentum at entrance is
in the tail of the T =23/2, J=3/2
pion-nucleon resonance from which
scattering and reactions are strong. As
the energy becomes degraded, the yield
from this resonance decreases. This ef-
fect is proposed as an explanation, by
means of reactions (/—4) for the shape
of the range curve for small amounts
of absorber.

The plot of positron yield (Fig. 1)
is similar in shape to the =— depth-
dose or Bragg curve in the region near
the stopping volume. Hence, the in-
duced positron activity can be used as
a measure of the depth-dose. Near the
beam entrance, the positron yield is
enhanced by processes similar to Eq. 3
which do not give a large contribution

to the dose, and in this region the ac-
tivity does not correspond directly to
the energy deposited. However, the deep
valley between the two regions permits
rather simple corrections for obtaining
the dose.

The width of the peak in Fig. 1 is
due to uncertainties in the pion range
(the positrons have a range of less than
0.5 cm). The natural straggling of the
pion beam has been calculated by Cur-
tis and Raju (5) to be about 0.6 cm.
The standard deviation of the peak is
about 2.25 cm, which can be accounted
for by a spread of momentum of about
*4 percent. When considered with this
large effect, the other uncertainties are
negligible.

The measurements indicate that the
Bragg peak positron yield is about 1.2
percent of the total incident pions. This
is a sufficiently large production cross
section to get a good initial picture of
the profile of stopped pions within a
patient at a minimum dose to the
patient, and should thus provide an ac-
curate method of adjusting depth dos-
age with negative pions for therapy.

M. C. TAYLOR

G. C. PaILLIPS, R. C. YOoUNG

Columbia Scientific Research Institute,
Houston, Texas 77005

mate pituitary PRO may be produced
by a cell type distinct from that which
produces GH, as is thought to be the
case in other mammals. Two separate
acidophilic cells can be tinctorially dis-
tinguished in both monkey (4) and man
(5, 6), one being orangeophilic and
thought to secrete GH and the other
being carminophilic, and thought to
secrete PRO. By means of immuno-
fluorescence with antiserum to human
GH, it was found that only the oran-
geophils fluoresced in human pituitaries
obtained from females in the latter half
of pregnancy or 3 days after giving
birth, whereas the carminophils, which
are so numerous during these periods,
did not fluoresce (5). These results
tend to support the concept that a
primate PRO may be secreted by the
carminophils and may, therefore, exist
as a separate hormone in the primate
pituitary. We now report the findings
of our immunological approach to this
problem.

Antiserum to highly purified ovine
PRO (SPRO) (NIH S-8) was pre-
pared by the immunization of guinea
pigs and was absorbed to remove any
antibodies to serum proteins and ovine
GH. When this antiserum was tested
by the agar diffusion technique of
Ouchterlony (7) against pituitary ex-
tracts from two rhesus monkeys which
were pregnant for approximately 5
months and from two which were lac-
tating for 3 and 6 weeks respectively,
a precipitin line developed between the
antiserum and each of the pituitary
extracts. Each of these lines gave a
reaction of partial identity with SPRO
in an adjacent well, indicating that the
reacting substance in these extracts is
immunochemically related to SPRO.
The antiserum showed no reaction with
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Prolactin Localization in the Primate various concentrations of human GH.

For the immuno-histochemical studies,
pituitaries were obtained from six adult
monkeys, including two cynomolgus fe-
males, three rhesus females of which
one was lactating normally for 6 weeks,
and one rhesus male. The pituitaries

Pituitary by Immunofluorescence

Abstract. Cells which contain prolactin were clearly distinguished from those
which contain growth hormone in adult monkey pituitary glands by means of
histologic and fluorescent antibody techniques. The results indicate that in pri-
mates, as well as in other mammals, prolactin is immunochemically distinguish-

able from growth homone.

Although cells containing prolactin
(PRO) have been localized by immuno-
fluorescence in the pituitary gland of
various mammalian species such as the
rat, ox, sheep (7/), and in certain
species of fishes (2), this has not yet
been accomplished in primate pitui-
taries. The existence of PRO as a
hormone separate from growth hor-
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were fixed in 10 percent neutral buf-
fered formalin, then embedded in par-
affin. Sections from all of these pitui-
taries were examined by the fluorescent
antibody technique of Coons (8). The
identical sections were also stained by
Brookes’ technique (9) which differen-
tiated two types of acidophils, namely
the carminoohils, which were dark red
in color, and the orangeophils, which
stained a yellowish orange. The car-
minophils were of two general types,

mone (GH) in the primate pituitary
has been questioned since it was dem-
onstrated that human GH and monkey
GH possessed biologic properties of
PRO (3). Furthermore, the isolation
and purification of a primate PRO
free of GH activity has not been
achieved. There is, however, some evi-
dence which suggests that in the pri-
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Fig. 1. Photomicrograph of a section of
the anterior pituitary of an adult female
rhesus monkey treated with guinea pig
antiserum to SPRO followed by applica-
tion of fluorescein-conjugated globulin
prepared from antiserum to guinea pig
globulin. The group of fluorescent cells in
the center of the field as well as the weakly
fluorescent cell in the upper left hand
corner of the field are carminophils; the
nonfluorescent cells to the right of center
are all orangeophils. Other nonfluorescent
~cells in this field are either basophils or
chromophobes. Magnification, X 1000.

consisting of either large cells frequent-
ly found in groups or clusters, or rela-
tively small cells randomly distributed
and occasionally present near the pe-
riphery of the section. The orangeophils
were similar in size to the small car-
minophils and were not found in groups
or clusters.

The orangeophils considerably out-
numbered the carminophils in all but
two female pituitaries, one of which
was the lactating female, wherein near-
ly three-fourths of all cells were car-
minophils. The well-known function of
prolactin during lactation (I0) in all
likelihood accounted for the large num-
ber of carminophils observed in the
pituitary from the lactating animal.
Since the state of the reproductive cycle
in the other female monkeys was un-
known, correlations could not be made
with the relative numbers of carmino-
phils present in their pituitaries. There
was little doubt, however, that the pitui-
tary of the lactating monkey showed
the greatest absolute as well as rela-
tive numbers of carminophils.

The indirect technique was used in
the fluorescent antibody studies, in
which the same guinea pig antiserum
to SPRO was employed as was used in
the agar diffusion studies, followed by
the application of fluorescein-conjugated
globulin prepared from rabbit antise-
rum to guinea pig globulin (Nutritional
Biochemical Corporation). The yellow-
green fluorescence was clearly localized
within both large and small types of
cells (Fig. 1) which were identified as
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carminophils in the same section stained
by Brookes’ technique. Fluorescence
did not localize within the orangeophils,
basophils or chromophobes. Conversely,
when guinea pig antiserum to human
GH was used, followed by application
of the same fluorescein-conjugate as
used above, only the cells identifiable
as orangeophils fluoresced. The latter
was demonstrated in sections from three
different pituitaries including one from
a male and two from female monkeys.
Various tests were performed as con-
trols for the specificity of fluorescence,
among which were: (i) incubation of
the guinea pig antiserum to SPRO with
unconjugated antiserum to guinea pig
gamma globulin before its application
to the section, followed by application
of the fluorescein-conjugate; (ii) exam-
ination of the unstained, untreated sec-
tion; and (iii) treatment of the section
with guinea pig antiserum to human
GH followed by application of the
fluorescein-conjugate used above. None
of the control tests showed fluorescence
in the carminophils. The last of these
procedures showed fluorescence only
in the orangeophils and served as an
experimental procedure, as previously
mentioned, as well as a control.
Since only the carminophils fluoresced
when pituitaries were treated with anti-
bodies to SPRO and only the orangeo-
phils fluoresced when treated with anti-
bodies to GH, the results indicate that
there is a substance in the primate
pituitary that is immunochemically both
related to SPRO and distinguishable
from primate GH. This substance is

presumably primate PRO. Our findings
by no means disregard the biologic
properties of PRO associated with prep-
arations of purified human GH and
monkey GH (3). These properties may
well be intrinsic to the primate GH
molecule, but the results of our in-
vestigation strongly suggest the exist-
ence of a separate PRO molecule in
primate pituitaries.

D. C. HERBERT

T. HAYASHIDA
Department of Anatomy and
Hormone Research Laboratory,
University of California,
San Francisco 94122
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Habituation and Dishabituation in the Absence

of a Central Nervous System

Abstract. Habituation and dishabituation have been observed in a semi-intact
Aplysia preparation in which the central nervous system is removed. The amplitude
of withdrawal responses in the gill decreases in proportion to the rate of water
drops applied (one drop per 0.5 minute to one drop per 2.5 minutes at 15°C).
The effects of habituation last for at least 2 hours. A dishabituated response is
elicited by stopping the water drops or electrically stimulating the preparation.
Furthermore, the gill contains nerve cell bodies, and habituation and dishabitua-
tion appear to be properties of these peripheral neurons.

Habituation has been defined as a
progressive reduction in response to re-
peated stimulation (I). The reduction
can be reversed (dishabituation) by stop-
ping or changing the stimulus (2). It is
a process characteristic of the central
nervous system of vertebrates and in-
vertebrates (I, 3, 4) and is described as

an elemental form of learning in that an
animal has learned not to respond to a
particular stimulus (Z). Habituation also
has been reported in semi-intact inverte-
brate and in spinalized vertebrate prep-
arations (2, 5, 6). Thus, the intact cen-
tral nervous system is not necessary for
the process to occur. I report that habit-
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