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limits before and after feeding. The diet, with one
minor exeeption, was constant. The daily rations con-
sisted of 200 grams of beef heart supplemented with
cod-liver oil, yeast and bone ash. This recovery from
the previous diabetic state has been maintained to the
termination of the experiment, a period of more than
three months in several of the animals. The cats con-
tinued to gain weight throughout this period.’

Biopsy specimens of the pancreas of permanently
diabetic cats taken before treatment with insulin show
marked hydropic degeneration of the islands of
Langerhans. In cats exhibiting functional recovery
following insulin therapy the islands are histologically
normal. Some animals did not show - “permanent”
recovery with insulin treatment. These instances were
associated with infections, poor control of the diabetes
by insulin or institution of insulin treatment after
more than five months of diabetes.

In dogs made diabetic by removal of about nine
tenths of the pancreas hydropic degeneration of the
islands is present for the first few months.? Using
such dogs, Copp and Barclay* have observed morpho-
logical restoration of the islands during periods of
insulin therapy. Despite the morphological improve-
ment it was necessary to continue the administration
of insulin. Sinece the diabetes had been produced by
partial pancreatectomy alone, it was not to be expected
that morpholdgical restoration of the remaining islands
would maintain funetional recovery. We have failed
to obtain morphological (or funetional) recovery in
dogs made permanently diabetic with anterior pitui-
tary extract. This we attribute to the early develop-
ment of atrophy of the islands of Langerhans in our
dogs, in contrast to the hydropic degeneration found
in the experiments of Copp and Barclay and in our
cats. However, it has recently been demonstrated in
dogs that the eoncurrent administration of insulin may
hinder the fall in the insulin content of the panecreas
and the hydropic degeneration of the islands which
oceurs during the period of injection of certain ante-
rior pituitary extracts.®
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THE NEURO-MOTOR MECHANISM OF THE
SMALL BLOOD VESSELS OF THE FROG
THaE mechanism which regulates capillary blood flow

has not been definitely established. In Krogh’s labo-

ratory, Vimtrup® reported the contraction of Rouget
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cells in Amphibia, which caused folding of the endothe-
lium. Field,? using the frog and rat, and also Beecher,?
using the rabbit’s ear, confirmed Vimtrup and in addi-
tion observed the swelling of endothelial nuelei which
blocked the lumen of the capillary. The Clarks* re-
ported endothelium to be contractile in the tadpole’s
tail but not in the rabbit’s ear. They deny the con-
tractility of extra-endothelial cells (Rouget cells) in
mammals and amphibians, with the possible exception
of the nictitating and hyaloid membranes of the frog.
Zweifach® ¢ reported endothelial contractility in the
frog and mouse. In response to mechanical stimula-
tion, contraction of the endothelium in the frog “com-
pletely closed the lumen of the vessel only at its ends.”
At the “capillary exit in those regions where the capil-
lary offshoot leaves the arteriole,” he observed valve-
like folds of endothelium which opened and eclosed
passively with dilatation and constriction of the
arteriole. In the mammal Zweifach” comes to the con-
clusion that the contractility of capillary endothelium
has little physiological significance.

We have examined, by means of stimulation with a
micro-electrode, the distribution of the contractile ele-
ments of the small blood vessels in the retrolingual
membrane of the frog. In contrast to the uniform
layer of the typical smooth musecle of the arteriole,
and the somewhat scattered arrangement on the pre-
capillary, the modified smooth muscle cells of the
capillary are confined to the region of its origin. If
the capillary branches before emptying into a venule,
the branches are devoid of smooth muscle cells and do
not contract. The region of the capillary origin may
act as a unit with its adjacent blood vessels, but fre-
quently it acts independently of them as a sphinecter-
like mechanism. This eoncept of the control of eapil-
lary blood flow is supported by the evidence presented
below.

In the frog with brain and medulla. pithed, the retro-
lingual membrane was prepared for illumination by
transmitted light, after the method of Pratt and Reid.®
A micro-electrode, 1-5 micra, was placed in the field
by an Emerson micromanipulator. Cinephotomicro-
graphs were obtained, using a light-splitting prism.

Brief faradic stimulation of the small vasomotor
nerves produced dilatation of the small blood vessels,
followed by constriction. Weak stimulation usually
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produced only dilatation. Strong stimulation of the
same nerve frequently produced only constriction.
These results suggest that the nerves stimulated con-
tained vasodilator and vasoconstrictor fibers, and that
the vasodilators possessed a lower threshold. Further-
more, the area constricted was frequently only a por-
tion of that originally dilated. As additional evidence
of dual innervation, vasomotor nerves were found
which produced only one type of response to all
strengths of stimulation. Although our histological
preparations show an anatomically eontinuous loosely-
meshed non-myelinated nerve plexus continuous with
the perivascular plexus, it is conceivable that dilator
and constrictor fibers might occasionally become segre-
gated.

Faradic stimulation of small nerves produced re-
sponses confined to limited vascular areas. Therefore,
although the nerve plexus appears to be anatomically
continuous, funetional innervation is diseontinuous.
Stimulation of any one of several small nerves in the
field produced a response in the same limited area.
This fact suggests the concept of a smooth muscle
motor-unit. Limited vaseular areas were seen to beat
rhythmieally at times. No central reflex could be in-
volved, and we have found no ganglion cells in the
membrane.

Faradic stimulation of small nerves produced dilata-

tion and contraction of the capillary only in the region’

of its origin. This region may respond independently
of the supplying arteriole or precapillary, and func-
tion as a sphineter. Such sphincter-like regions some-
times show spontaneous rhythmic contractions, quite
independent of the supplying vessel. Nuclei of con-
tractile pericapillary cells were always seen in this
region. In preparations vitally stained with methy-
lene blue the capillary origins possessed a few modi-
fied smooth musele cells with branched cytoplasmic
processes. They are probably the type of cell origi-
nally described by Rouget,® redescribed by Vimtrup®
in Amphibia, and reported by Field** in the rat. Fur-
thermore, the perivascular nerve plexus was rich on
the arterioles and precapillaries but sparse on the
capillaries. Various pericapillary cells were found
farther along the capillary. Except for an oceasional
cell, these did not respond to electrical stimulation.
Further experiments are in progress, with drugs and
with denervated preparations, to determine the nature
of the independent activity and the rhythmie responses.

Both direct observation with a water immersion lens
and careful study of the cinephotomicrographs of the
active capillary origins failed to disclose the swelling
of endothelial nueclei into the lumen, or the presence
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of endothelial valves. Endothelial contraction in re-
sponse to stimulation of the nerves or to direct elec-
trical and mechanical stimulation did not occur. It
appears, therefore, that in the retrolingual membrane
of the frog, the capillary origins are provided with
modified smooth musele cells and thus regulate capil-
lary blood flow in a sphineter-like manner without the
aid of the supplying vessel.

: Georee P. Furrtox
. Brexton R. Lutz
BosroN UNIVERSITY

EGG-WHITE INJURY IN CHICKS AND ITS
RELATIONSHIP TO A DEFICIENCY
OF VITAMIN H (BIOTIN)

THE action of Vitamin H in protecting against the
injury caused by a diet containing egg white is some-
what unique in that the diet can not be considered to
be deficient in an essential food constituent. Omission
of the egg white from the injury-producing diet gives
a ration which apparently does not lack any of the
needed vitamins. This appears to be in contrast to the
action of the various members of the vitamin B group
in curing or preventing nutritional injuries, for the
diets in these cases have always been found to be defi-
nitely deficient in the vitamin in question.

The recent observations of Gyérgy, Melville, Burk
and du Vigneaud have shown that vitamin H is prob-
ably identical with biotin (and co-enzyme R).1-2 In
view of their results, it appeared that a study of the
biotin intake and exeretion and the biotin content in
the tissues of chicks receiving egg-white injury diets
might be helpful in throwing some light on the manner
in which vitamin H functions.

Day-old chicks were placed on the following diet:
yellow corn, 55 per cent.; wheat middlings, 20 per
cent.; purified casein, 20 per cent.; bone meal, 1.5 per
cent.; limestone, 2 per cent.; cod liver oil, 1 per cent.;
and iodized salt, 0.5 per cent. When ten days old,
the chicks were divided into two groups. One, the
controls, was continued on this same diet, and the other
group was given a ration in which the purified easein
was replaced by dried egg white. Samples of the
two diets, digested in 20 per cent. sulfurie acid for 18
hours at 100° C., gave the following assay values for
biotin by the method of Snell, Eakin and Williams?:
control diet, 0.39y per gram; injury diet, 0.67v per
gram. Twenty-four-hour samples of the feces from
the two groups were collected at intervals throughout
a month, dried, weighed and carefully sampled. Ali-
quots were tested, both for free (extractable) biotin,
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identity of vitamin ¥ and biotin.
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