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the initial complex become included in the S-T segment. In the
second series the deep S-waves, produced by the block of the right
bundle, are still visible although they are upwardly displaced in the
direction of the S-T segment; in the third series they are no longer
visible and a monophasic electrocardiogram appears. In the fifth
and sixth series conduction from the auricle to the ventricle becomes
longer and the slower ascent of the initial deflection which becomes
increasingly obvious indicate a slower activation on the ventricle.
The initial and terminal deflections can no longer be separated from
each other.

Stimulation of the right or left accelerans produces an acceleration
of rate but the changes in the terminal deflection, typical of sympa-
thetic stimulation, do not occur.

The high take-off after the administration of Viscum album is
the result of a profound damage of the muscle tissue itself. No proof
was obtained which suggested that a disturbance of blood supply to
the heart muscle was involved. We must assume that the activation
of the heart is already altered so profoundly by Viscum album that
the appearance of a bundle-branch block is unable to produce any
further changes. Through the appearance of a high take-off and
through the incorporation of the terminal deflection into the initial
complex, it becomes impossible to demonstrate other alterations of
the initial and terminal deflections.

Summary. In cats and dogs Viscum album produces a character-
istic high take-off. If this is distinctly developed, one can no longer
recognize a disturbance of intraventricular conduction (bundle-
branch block) and stimulation of the accelerans does not alter the
shape of the terminal deflection.
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Perla, and Perla and Sandberg™ * in their work on the reproductive
behavior of rats have demonstrated a metabolic interdependence of
manganese and vitamin B,. The present study was planned to pro-

1 Perla, D., Science, 1939, 89, 132.
2 Perla, D., and Sandberg, M., Proc. Soc. Exp. BroL. ANp MEp., 1939, 41, 522.
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vide information on the metabolism of manganese, copper and iron
during the development of and recovery from vitamin B, deficiency.
Since the changes in copper and iron metabolism were not sufficiently
constant to suggest a definite role of these metals in relation to vitamin
B,, the metabolism of manganese only will be discussed.

Twenty-two male and female albino rats of about 3 months of
age were used in the experiment. They were kept in metabolism
cages as described previously.® Since only negligible amounts of
Mn, Cu and Fe are excreted in the urine, feces only were collected
iwice a week. Feces and food were analyzed for Mn,* Cu,® and Fe.®
Blood pyruvic acid” was determined weekly in control groups of
rats that were kept only for this purpose.

The rats received the Sherman-Spohn vitamin B,-deficient diet as
modified by Chase. This diet contained 6 gamma of Mn per g of
food. Additional Mn was given in the form of recrystallized
MnCl,. 4H,O of highest quality dissolved in copper-free water. The
controls received the same diet, but were supplied with crystalline
vitamin B;.* The rats were kept on the vitamin B,-deficient diet for
a period of 5 weeks. One mg of Mn per rat daily was then added
for 3 weeks. When symptoms of vitamin B,-deficiency were strongly
developed, synthetic vitamin B, was injected intraperitoneally twice
a week, supplying 400 gamma of vitamin B, daily, while the addition
of Mn was continued. After 4 weeks Mn addition was stopped, but
vitamin B, was supplied up to the end of the experiment.

The observations of the earlier workers® * *° on the effect of Mn
on growth may be interpreted to indicate that small amounts of Mn
show a favorable effect, possibly because they complement the
vitamin B, intake, while large amounts may be unfavorable because
there is not sufficient vitamin B, available to maintain the metabolic
balance. This interpretation is supported by our finding that the
depletion period of rats on a vitamin B,-deficient diet was consistently
shortened from a week to 10 days if the rats received additions of
1 mg of Mn daily. It has been shown that blood pyruvic acid rises

8 Sandberg, M., and Perla, D., J. Exp. Med., 1934, 60, 395.
4 Richards, M. B., 4nalyst, 1930, 55, 554.
5 McFarlane, W. D., Biochem. J., 1932, 26, 1022,
6 Elvehjem, C. A., and Hart, E. B., J. Biol. Chem., 1926, 67, 43.
7 Wilkins, R. W., Taylor, F. H. L., and Weiss, S., Proc. Soc. Exp. BIoL. AND
MEp., 1937, 85, 584.
* We are indebted to the Medical Research Department of the Winthrop Chem-
ical Company for a generous supply of crystalline vitamin B,.
8 Richet, C., Gardner, and Goodbody, Compt. rend. Acad. d. sc., 1925, 181, 1105,
9 McCarrison, R., Indian J. Med. Research, 1927, 14, 641,
10 Hamamoto, E., Orient. J. Diseases of Infants, 1935, 18, 21.
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in vitamin B,-deficiency.* In our rats the rise in blood pyruvic acid
from the initial value of 3.74 mg of pyruvic acid per 100 cc of blood
to a peak of 7.28 mg per 100 cc of blood was also observed a week
earlier in animals who received additions of Mn to a vitamin B,-
deficient diet. ‘

On a vitamin B-deficient synthetic diet the experimental rats
stored 18% of the Mn intake, even though this was very low (60
gamma). The controls, which received the same diet but were
supplied with crystalline vitamin B,, stored 19% of the Mn intake.
On a Mn intake of 100 gamma daily, contained in a normal diet fed
before the start of the experiment, the balance was zero. McHargue®
suggests that the biological potency of Mn contained in natural food-
stuffs differs from that in a synthetic diet. The variation in the
ability of our rats to store the Mn of different types of diet may be
explained on this basis.

When 1 mg of Mn was added to the diet the vitamin B,-deficient
group stored 72% of the Mn intake while the controls retained only
25%. During the next period, when 400 y of vitamin B, were ad-
ministered, Mn retention dropped to only 34% of the intake, in spite
of the continued high Mn content of the diet. When Mn addition
was stopped, the balance became negative, since the excess of Mn
which had been stored during the preceding periods was still excreted
4 weeks afterwards, when the experiment was terminated.
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The studies presented in this communication form part of an ex-
tended investigation of the metabolic interdependence of manganese
and vitamin B,.%» % ®

Sixteen male and female rats (Wistar strain) were used. Care of

11 Thompson, R. H. 8., and Johnson, R. E., Biochem. J., 1935, 29, 694.
12 McHargue, J. S., Am. J. Physiol., 1926, 77, 245.
1 Perla, D., Science, 1939, 89, 132.
2 Perla, D., and Sandberg, M., Proc. Soc. Exp. BioL. ANp MED., 1939, 41, 522.
3 Sandberg, M., Perla, D., and Holly, O. M., Proc. Soc. Exp. BroL. AND MED.,
1939, 42, 368.



