870 AscorBic Acip AxD THYROTROPIC FACTOR

The results of in vitro calcification studies were the same as of
above, the control group calcified at Ca X P of 60 while the stron-
tium treated rats failed to heal.

Ten animals were used for strontium rickets and 10 for the con-
trol rickets. Six animals of each group were examined at the end
of 21 days, 4 animals of each group at the end of 30 days. The
strontium group received 300 Steenbock units of vitamin D while
the controls examined did not.

Conclusions. The substitution of strontium for calcium in the
rickets-producing diet produces a form of rickets which fails to re-
spond to the very large amounts of vitamin D. The endochondral car-
tilage of strontium-fed animals both treated and untreated fails to
calcify when incubated in artificial serum solution even with a
Ca X P product of 60 which produces marked calcification in the
endochondral cartilage of control rachitic rats. These observations
strongly suggest an injurious effect of strontium upon the “local
factor” in the hypertrophic cartilage of the provisional zone of cal-
cification which brings about calcification at this area when condi-
tions in the serum are favorable. The ability of vitamin D to
cause an increase of the Ca X P even when healing does not take
place, implies that this raising of the product is the function of the
antirachitic vitamin in the cure of rickets.
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Effect of Ascorbic Acid on Thyroid and Suprarenals of Guinea
Pigs.*

DAVID MARINE, EMIL J. BAUMANN axp SAMUEL H. ROSEN.
From the Laboratory Division, Montefiore Hospital, New York City.

In previous publications from this laboratory’™ it has been shown
that fresh plant and fruit juices contain an antigoitrous agent when
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tested on immature rabbits maintained on a goitrogenic diet of
alfalfa hay and oats. (The goitrogenic effect of this diet is greatly
enhanced by cyanide.) It was shown that this antigoitrous effect
was in general inversely proportional to the iodine reducing capacity
and that treating the fresh juice with copper salts destroyed or
lessened this antigoitrous effect. Our data further indicated that
the antigoitrous agent was probably identical with ascorbic acid but
because of the lack of crystalline ascorbic acid on the one hand and
the presence of iodine (also an antigoitrous agent), on the other, in
all these extracts we were unable to prove it.

About 2 years ago one of us® simplified Szent-Gyorgyi’'s and
Waugh and King’s method of extracting ascorbic acid and by utiliz-
ing iris leaves, which are extremely rich in ascorbic acid, has pre-
pared sufficient quantities of this hormone in crystalline form for
these experiments, which were carried out as follows: Young guinea
pigs weighing between 150 and 250 gm. were placed on a diet
of alfalfa hay and rolled oats. (This diet produces scurvy in from
15 to 20 days. Pigs maintained on this diet when injected with the
thyrotropic factor develop more marked exophthalmos and thyroid
hyperplasia and more quickly than when given greens daily in ad-
dition.) They were injected with ¥4 to 2 cc. of ox anterior pitui-
tary extract prepared after Loeb and Bassett's method and given 25
to 100 mg. of crystalline ascorbic acid by mouth daily. The pigs
were sacrificed at various intervals and the principal data of 22 are
given in Table 1. '

The thyroids of those given ascorbic acid and the thyrotropic
factor average about 309% smaller than their litter mates given the
thyrotropic factor alone. It also prevented or greatly lessened the
hypertrophy of the suprarenal cortex which normally occurs in
scurvy or following the administration of this preparation of the
thyrotropic factor. Histologically there was less and in some cases
no hyperplasia of the thyroid in those treated with ascorbic acid,
although the presence or absence of hyperplasia depends on the pro-
portion of ascorbic acid and the thyrotropic factor given as well as
on the duration of the experiment. The guinea pig thyroid reacts
quickly to the thyrotropic factor, while ascorbic acid acts more
slowly so that in 4 days there may be a marked hypertrophy, while
by the 8th day it may have disappeared completely if the proper
doses of ascorbic acid and the thyrotropic factor have been given.
Our data indicate that ascorbic acid directly or indirectly counteracts
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the thyrotropic factor. This protective action of ascorbic acid
against thyroid hypertrophy can be correlated with earlier work™®
on (a) the production of a transient Graves’ disease-like syndrome
in rabbits and cats by sufficient but sublethal injury of the supra-
renals; (b) with the sharp increase in the heat production of infants
beginning on the 8th day after birth and associated with involution
of the suprarenal cortex®; (c¢) with the beneficial effects of supra-
renal cortex emulsion in the treatment of Graves’ disease®; (d) with
the metabolism lowering effect of fresh glycerol emulsions of supra-
renal cortex emulsions in rabbits; and (e) with the association of
Graves’ disease with prolonged deep X-ray therapy to the suprarenal
region in man.**
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Susceptibility of Heart to Electric Shock in Different Phases ot the:
Cardiac Cycle.

H. B. WILLTAMS, B. G. KING, L. P. FERRIS axp P, W. SPENCE,

From the Department of Physiology, Columbia University, and the Bell Telephone
Loboratories, New York City.

In connection with an extended series of experiments on the
effects of electric shock, the fact has been brought to light that.
shocks whose duration is a small fraction of the cardiac cycle have
a marked difference in their tendency to cause ventricular fibrillation,.
depending upon the phase of the cycle in which they occur. The
shocks were tripped off by amplified cardiac currents after a con-
trolled delay from a reference point in the electrocardiac cycle. The
electrocardiogram together with the shock current and voltage
were photographically recorded in time relation on a continuously
moving film, which enabled checks to be made on the placement of
the shocks in the cardiac cycle. Nearly 800 shocks with 60-cycle
current of .03 and .1 second durations were administered to 92
anesthetized sheep in different parts of the cardiac cycle, with cur-
rents ranging from 1 to 17 amperes, through the pathway between
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