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that there was no lysis.
The anti-lytic effect of chicken plasma used

in culturing mammalian tumors has been
established by other investigators. Gey and
Gey" have reported that the use of a large
amount of chicken plasma helped to prevent
early liquefaction, but sometimes delayed
growth. A strain of sarcoma cells derived from
a dibenzanthracene mouse tumor was cultured
in vitro for more than two years by jacoby.'?
with almost no liquefaction of the chicken
plasma clot. The supernatant consisted of
chicken serum, chicken embryo juice and
Tyrode solution. Lewis and Strong,"! in a
survey of over 50 different spontaneous mouse
tumors in tissue culture, found that the
cultures rapidly liquefied the clot when it was
composed of mouse plasma or a mixture of
mouse and chicken plasma. In chicken plasma,
however, such liquefaction did not occur.

In assigning the profibrinolysis to the
serum and the kinase to the cells we are fol­
lowing the current ideas of Christensen and
lVIcLeod.7•12 Our data are not such as to
eliminate the inverse possibility: profibrino­
IY5in in the tissue activated by a blood kinase.

10 Jacoby, F., Nat~~re, 1943, 152, 299.
11 Lewis, M. R., and Strong, L. C., Arn. J.

Cancer, 1934, 20, 72.
12 Christensen, L. R., and McLeod, C. M., J. Gen.

Phygiol., 1945,28, 559.

We cannot assume that there are differences
only in the amount of profibrinolysin of var­
ious animal sera. There may be differences in
the amounts of activator released by the cells
of animals of different orders, since Fleisher
and Loeb," and Astrup and Perrnin" have
reported differences in the lytic activity of
tissues from various animals.

Summary. 1. Mouse Sarcoma 180 cells, in
the presence of mammalian serum, cause' lysis
of chicken plasma clots. 2. Mammalian aque­
ous humor has slight influence on the fibrino­
lytic process. 3. When Sarcoma 180 is grown
in the presence of avian serum, no lysis
occurs. If a sufficient quantity of chicken
serum is added to a supernatant fluid con­
taining mammalian serum there is a decrease
in the amount of clot lysis. 4. Lysis of the
plasma clot by Sarcoma 180 does not occur
when mammalian serum previously heated
to 56°C for 3 hours is used, or when all serum
is omitted from the supernatant. 5. The differ­
ent degrees of lysis obtained when sera from
various mammalian orders are used may be
due to differences in the amount of pro­
fibrinolysin contained in the various sera. 6.
There are two factors necessary for the lytic
mechanism, tentatively classified as a pro­
fibrinolysin from the serum, and an activator
of the profibrinolysin derived from the tissue.
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Dichotomy Between Hypophyseal Content and Amount of Circulating
Gonadotrophins During Starvation.*
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The amounts of gonadotrophin contained
within the pituitary gland have often been
assumed to parallel the amount produced and
released into the blood stream. Since the
gonadotrophic hormone content of the hypo-

* Supported in part by a grant from the Eli
Lilly Company through the courtesy of Dr. D. C.
Hines.

physis must be the resultant of the amounts
produced and. the amounts released, they do
not necessarily parallel each other. It is
the purpose of this investigation to assess the
effect of acute starvation on pituitary gonad­
otrophic hormone content and its release into
the circulation.

The effective amount of circulating gonad-
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otrophins appears to drop markedly during
starvation as judged by ovarian atrophy,
uterine atrophy, and anestrus vaginal smears
in rodents.>? and amenorrhea III women. The
target organ atrophy is not due to a refractory
state of the ovaries but to absence of gonado­
trophins. This is suggested by the capacity of
the ovaries of starved rodents to respond to
injections of gonadotrophinsl-s-t-s-? and the
reduced urinary gonadotrophin output in wo­
men.s-"

Hypophyseal content of gonadotrophins has
been cletermined III chronically starved rats
and found to be decreased by Mason and
Wolfe" and Werner- and not changed from
normal by Martian and Parkes.' In more
acutely starved rats Pomerantz and Mulinos'"
could detect no decrease from normal. Each
group of investigators used the method of im­
planting entire pituitary glands into the re­
cipient assay rats. Since, following implanta­
tion, necrosis. growth and elaboration, or
encapsulation may occur, the delivery of
gonadotrophic hormone IS exceedingly var­
iable. This alone may account for the diver­
gent results reported.

..Methods. Adult (5 months old) Sprague­
Dawley female rats were divided into three
groups: Control rats fed ad libitum ; rats
starved for 12 days; and rats starved for 12
days and injected with a suspension of rat
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anterior pituitary twice a day for 3 days
(from the 9th through the 11th day of starva­
tion). A second series of rats (8 months old)
were starved for 16 days and compared with
fed controls.

Pituitary gonadotrophin content was meas­
ured by suspending each anterior pituitary
gland in 6.0 cc of water by repeatedly drawing
into and expelling from a syringe, then in­
jecting into one 22- to 25-day-old Sprague­
Dawley female rat, 1.0 cc twice daily for 3
days. The assay rats were killed 24 hours
after the last injection.

Gonadotrophic hormone for injection into
the starved adult rats was obtained from the
antenor pituitary glands of adult rats castrat­
ed 10 months previously. The anterior pitu­
itary glands were suspended in sufficient water
so that injecting 0.5 cc twice daily for 3 days
equalled administering one 'half gland.

Results are tabulated in Table I and repre­
sented schematically in Fig. 1.

Discussion. The starved rats reacted as if
they had been hypophysectomized in that
ovaries, uteri and' vaginal epithelium under­
went marked atrophy. They did not differ
from hypophysectomized rats as concerns
their potential capacity to respond to exo­
genously administered gonadotrophins, since
administration of rat pituitary suspension,

rich in gonadotrophins, restored ovarian,
uterine and vaginal cells to normal. There­
fore, the conclusion that the circulating blood
was low in gonadotrophin content seems war­
ranted.

Pituitary content of gonadotrophin, meas­
ured directly, was not below normal. In fact,
judged as potency per milligram of gland
tissue, the starved rats' pituitary glands
(since anterior pituitary weight had fallen
circa 400/0 during starvation) were more po­
tent than normal.

Thus a clear-cut dichotomy between pitui­
tary content of gonadotrophin (normal
amounts) and the amount of circulating
gonadotrophins (low levels) has been estab­
lished.

Pituitary content of gonadotrophin is the
resultant of the relationship between the
amount produced and the amount released.
In acute starvation it is plain that failure of
release occurs, as no peripheral gonadotrophin
activity is detectable. Production of gonado­
trophins must also be decreased since despite
the lack of release, excesses are not accumu­
lated within the gland. It is unlikely that the
gonadotrophins would remain unchanged with­
in the hypophysis for the entire experimental
period of 12-16 days. It is more likely that
the release mechanism fails completely and
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early in starvation and that the eventual
content reflects minimal production.

The mechanism controlling production and
release of gonadotrophic hormone during
starvation has not been elucidated. The pos­
sibility that the amount of circulating gonad­
otrophins or estrogens are major factors in
controlling pituitary content during staf\'a­
tion seems unlikely since gonadotrophin con­
tent remains approximately the same despite
wide variations in the amount of circulating
estrogens and gonadotrophins (high in gonado­
trophin injected starved rats, low in starved
rats and normal in normal rats).

As a general proposition, release, circulating
amount and excretion of gonadotrophins tend
to parallel each other. For example, following
castration, pituitary content, amount in the
circulation and amount in the urine are de­
cidedly greater than for intact animals for
all species tested. Following administration of
large (unphysiological) amounts of steroid
sex hormones to either castrates or normal
animals, pituitary content, amount in the
circulation and urinary excretion of gonado­
trophins fall below normal. Investigation of
the 13-lined ground squirrel has revealed
that during the period of sexual inactivity
(hibernation) gonadal atrophy is associated

with decreased amounts of gonadotrophic
hormones in the pituitary and in the circulat­
ing blood. Just preceding and during the
period of sexual activity, there are increased
amounts of gonadotrophins in the hypophysis
and circulation.!!

Exceptions to this general .proposition,
other than the dichotomy found in starvation,
have been demonstrated. Lauson, Golden and
Sevringhaus-" observed that immature female
albino rats just prior to the onset of puberty
had high pituitary levels of gonadotrophins
before more than negligible amounts appeared
in the circulation. At puberty, release was
affected, and with diminishing content, in­
creasing circulating amounts were noted.

SU111mal'Y. During starvation circulating
gonadotrophins fall precipitously whereas the
content of hypophyseal gonadotrophin re­
mains as high as under normal circumstances.
This is in direct contrast to the usual situation
in which pituitary gonadotrophin content
accurately reflects the amount released into
the circulation.

11 Moore, O. R., Simmons, G. F., "\Vells, L. J.,
Zalesky, M., and Nelson, W.O., Anai, Iiec., 1934,
60,279.

12 Lauson, H. D., Golden, J. B., and Sevringhaus,
E. L., Am. J. Physiol., 1939, 1'25, 396.
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The treatment of bacterial infections with
penicillin rarely leads to an increase in the
resistance of the causative organisms to the
antibiotic agent during the course of therapy.
While such a phenomenon has been described

* Visiting Fellow to the Haynes Memorial Hos­
pital and the Department of Medicine, Boston
University School of Medicine, from. the Depart­
ment of Medicine, West China Union Medical Qo1­
lege, Chengtu, China.

for Staph. aureus and Strep, viridans, there is
no substantiated evidence that it occurs .with
Strep. pyogenes, D. pneumoniae, N .. goner­
rheae or other organisms in vivo. In vitro
studies, however, have shown that bacteria
may be made less sensitive to penicillin by
certain cultural manipulations. Thus, strains
of Staph. aureus, which were originally suscep­
tible to relatively small doses of penicillin,
have been made quite resistant by repeated




