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TABLE I.
Guinea pigs
Weight-groups  No. animals used Dose per kilo Average lethal dose
gm. mg. mg.
200-299 178 47.5-67.5 57.5-60
300-399 158 45 -65 57.5-60
400-599 130 42.5-60 52.5-55
600-799 44 45 -60 45 -475

those that died, less of the drug per kilo body weight being required
for both of these effects with the heavier animals than with the
smaller pigs.
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Nutritional Value for Planarian Worms of Vitamin Depleted
Mammalian Tissues.*

ALICE M. BAHRS anxp ROSALIND WULZEN.
From the Department of Zoology, Oregon State College.

The planarian worm has proved itself a useful instrument for
‘demonstrating changes in the composition of mammalian tissues
resulting from changing conditions in the animal as a whole.
(Bahrs.*) This research was undertaken to ascertain what the
planarian worm could reveal as to modification of the nutritional
value of tissues derived from animals fed diets with and without
the recognized vitamins.

Guinea pigs and white rats were used to furnish the tissues. The
animals received standard basal diets for a month or more. (For
diets used, see Table I.) When definite signs of vitamin A de-
ficiency and polyneuritis were apparent in the respective groups
of rats, the planarian worm experiments were started. Guinea pigs
showed definite signs of scurvy before their tissues were used in
the planarian worm experiments. The guinea pigs maintained upon
the vitamin D-free diet, of course, appeared entirely normal when
their tissues served for the planarian worm diets.

Each group of planarian worms (probably Planaria agilis) con-
sisted of 30 newly regenerated worms, all of the same length. Ex-
perimental groups were kept in finger bowls of heat-sterilized river

* Aided by a grant from the General Research Council of the Oregon State
System of Higher Education.

1 Bahrs, Alice M., Physiol. Zool., 1931, 4, 189.
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water, and maintained at a constant temperature, 23°C.-24°C.
The worms were fed twice per week on thoroughly mashed tissues
of freshly killed guinea pigs or rats, taken from groups fed the
specified vitamin diets. They always ate the tissues well. Spleen,
lung, liver, heart and in one case kidney cortex were the tissues used.

Two types of observations were made upon the worms receiving
these various tissues: Weekly individual length measurements, and
regular inspection for abnormalities in shape, indicating the pres-
ence of dietary disease. It was found that the worms did not re-
main in a healthy condition on all of the tissue diets, but developed
a well-marked symptom complex. When gliding freely, planaria
have a very smooth outline, and the first sign of disease was a
roughening of this smooth border. This was followed by a deep-
ening in color of the whole worm, and as the disease advanced, the
surface of the worm shrivelled and became almost black. Irregular
lumps developed which in the worst cases became so large as to
bend the worms into abnormal shapes and render movement im-
possible. Although worms developing this pathological condition
continued to eat, the result of disease was shown very early by a
decrease in growth. (Table I1.) This syndrome is essentially dif-
ferent from the one observed by us in connection with the adminis-
tration to planaria of liver and egg white in graded amounts.
(Wulzen and Bahrs.?)

Reference to Table I shows that lack of any vitamin from the
diet of rats and guinea pigs lowered the growth-promoting power,
for planarian worms, of all the tissues investigated. What change
has occurred in the tissues to make this true is of course unknown.
It might be that the weakened condition of animals deprived of
vitamins gave rise to metabolic changes which affected the tissues
so as to reduce their growth-promoting power. However, the
lowered growth-promoting power of tissues from animals on the
various vitamin-free diets was not uniform, and also the vitamin
D-free guinea pigs were certainly not in a weakened condition, as
far as could be observed. Nevertheless, their tissues showed lower
growth-promoting power than those of the controls.

The development of disease due to dietary deficiency among the
experimental groups of planarian worms was a striking feature
of these experiments. Lung and spleen never gave rise to disease,
no matter what vitamin was absent from the diets of the animals
furnishing the tissues. If guinea pigs had been on the deficient
diets for longer periods of time, we have experimental evidence

2 'Wulzen, Rosalind, and Bahrs, Alice M., Physiol. Zool., 1931, 4, 204,
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which leads us to believe that these tissues would also have become
disease-producing. Liver, kidney cortex and heart (for one excep-
tion, see (D) heart, Table 1) constitute another group, all the tis-
sues of which gave rise to dietary disease in planarian worms, re-
gardless of what vitamin was present or absent, or what type of
basal diet was consumed by the animals furnishing the tissues. This
last statement requires an important modification. We found that
when fresh, green kale served as the source of vitamin C, liver,
kidney cortex and heart of the animals so fed were never disease-
producing for planarian worms. The nature of this effect of green
plant tissue upon the tissues of guinea pigs is under investigation
at the present time. In this investigation we are demonstrating,
from the condition of the guinea pigs themselves, that the use of
vitamin A from certain other sources beside butter does not affect
the outcome; neither have other sources of vitamin C beside kale,
such as tomato juice, orange juice and ascorbic acid, a protective
effect.

The results presented in this paper correlate with those detailed
in a recent publication by the authors. (Wulzen and Bahrs.?)
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It has been shown that morphine sulphate, when added to the
bath in which an excised pig’s ureter is contracting, increases the gen-
eral tonus and increases the rate and force of the rhythmical con-
tractions of the tissue.” These findings have been supported by
those of Ockerblad, Carlson and Simon® on the intact human ureter.
Recently Krueger and Howes,® Gruber and Brundage,* and Mitchell

3 Wulzen, Rosalind, and Bahrs, Alice M., Physiol. Zool., 1935, 8, 457.
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