524

with organisms studied by Kutscher(5) in
rats and mice, by Bongert(6) in these and
other animals, and Reed(7) in mice. A
corynebacterium has been recently en-
countered by Le Maistre(8) in cortisone
treated rats whose lesions bear a resemblance
to those of our animals.

The situation described in this report offers
an unusually favorable opportunity for the
study of mechanisms of natural resistance.
Through control of diet, resistance and sus-
ceptibility can be produced at will in the
same species, even within the same litter. The
organism is easily recognizable on smears and
is readily cultured. Its virulence may be veri-
fied in the naturally susceptible mouse. The
disease itself may be studied as it occurs
spontaneously, or as an experimentally in-
duced infection.

Summary. A corynebacterium has been iso-
lated from spontaneous “pseudotuberculous”
lesions of pantothenate-deficient rats. In in-
oculation experiments the organism is not
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pathogenic for rats on a fully supplemented
diet in doses which produce progressive dis-
ease in deficient animals. This break in resis-
tance can be demonstrated by inoculation of
the organism sometimes as early as 16 days
after the rats have been placed on the de-
ficient diet, before overt deterioration in physi-
cal condition has developed.
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The lactogenic hormone is believed to func-
tion. primarily, in the epithelial cell of the
mammary gland in initiating and maintaining
the synthetic activity of these cells. Tts activ-
ity in this connection would involve the activ-
ation and maintenance of the enzyme systems
involved in the synthesis of the various con-
stituents of milk. The question arises as to
the role of the various cell components in milk
secretion(1). If it could be shown that the
lactogenic hormone becomes associated in
greater concentration with certain cell par-
ticulates, it would be presumptive evidence of
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the synthetic activity of such particulates and
of the site of hormone activity in the cell.
Cox(2) and Sonenberg ef al.(3) demon-
strated that the lactogenic hormone tagged
with I'%! Jost little biological activity and
following intravenous injection could be found
localized in various tissues. Stadie, Haugaard,
and Vaughan(4) demonstrated the binding of
1131 tagged insulin in diaphragm muscle.
Crampton and Haurowitz(5) used tagged an-
tigens in their study of antibody formation
and used the procedure of centrifugal frac-
tionation of tissue homogenates to determine
the point of intracellular localization of the
antigens. These methods have been applied
to a study of the intracellular localization of
lactogenic hormone in the mammary gland.
Methods and materials. Essentially, the
method of Stadie, Haugaard, and Vaughn(4)
was followed for the preparation of lactogenic-
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TABLE 1. Intracellular Localization of I*-
Tagged Lactogenic Hormone.

Mean total Range of

Cell fraction activity, % activity, %
Nuclei 5.2 3.0- 6.8
Mitochondria 51.9 41.0-65.0
Microsomes 30.9 23.0-45.0
Total particulates 82.8 72,8-89.2
Supernatant 111 5.1-21.6

I3t The lactogenic hormone preparation

used assayed 20-30 I.U./mg, and contained
less than 1% each of ACTH, growth hormone,
FSH, and thyrotropin. Fifteen-day pseudo-
pregnant rabbits were injected intraductally
with approximately 5 I.U. of the tagged lacto-
genic preparation according to the procedure
used by Lyons(6). The animals were sacri-
ficed 45 to 95 minutes post-injection, the
mammary glands were removed and all subse-
quent fractionations carried out in the cold.
Mammary gland cell fractions were obtained
essentially by the method of Schneider and
Hogeboom (7), modified for the extraction of
nuclei by the method of Wilbur and Ander-
son(8). Previous to cellular fractionation,
the mammary tissue was ground, washed 5
times with isotonic sucrose, and then homo-
genized in isotonic sucrose. All samples were
digested with KOH at 100°C, taken to faint
alkalinity (phenolphthalin), dried on planch-
ets, counted in a scintillation counter and cor-
rected for sample self-absorption. The data
reported includes the results of 6 experiments
in which the localization of the I'3! tagged
lactogenic hormone was determined for the
several components of the cells of the mam-
mary gland.

Results. It will be seen that the ISl
tagged lactogenic hormone was observed to be-
come associated to a great extent in the parti-
culate fractions of the mammary gland cells
(Table I). The mitochondria contain over
half the radioactivity and the microsomes al-
most one-third of the remainder. There was
little activity in the nuclei and only nominal
amounts in the supernatant fraction of the
cells.

Discussion. The pseudo-pregnant rabbit
mammary gland is very sensitive to the action
of the lactogenic hormone. It was shown by
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Lyons(6) that the action of the lactogenic
hormone could be localized in individual areas
of a single gland by the injection of the hor-
mone directly into the ducts at the end of the
teat. Lactation was induced only in the area
of a single gland where the hormone was in-
jected. These experiments prove that intra-
ductally injected lactogenic hormone is lo-
cally absorbed by the mammary gland cells.
It was shown in the present work that within
a period of 1Y% hours, the hormone was
largely localized in association with the par-
ticulate fractions of the cells. These data sug-
gest that the site of activity of the hormone
is in association with the mitochondria and
microsomes of the cells and further, that the
particulates of the mammary gland cells play
important roles in the synthetic activity asso-
ciated with milk secretion.

Summary. The lactogenic-I1'3-tagged hor-
mone was injected intraductally into the mam-
mary glands of rabbits at the end of pseudo-
pregnancy. After 45 to 95 minutes, the
glands were removed and the components of
the cells were separated. It was shown that
the radioactive lactogenic hormone was local-
ized, to a great extent, in the particulate frac-
tions of the mammary cells. The nuclei and
supernatant portions of the cell contained
little hormone. These data suggest that the
site of activity of the hormone is primarily in
association with the mitochondria and micro-
somes of the cells and, therefore, that the par-
ticulates of the mammary gland cells play
important roles in the synthetic activity of
the cells.
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