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Studies on Respiratory Injuries in the Silkworm,(Zombyx mori, L)

(III) On the Change of the Permeability of the Entericl
Epithelium due to Some Respiratory Injuries

Toshioki GAMO, Sadajirc YAMAGUCHI, & Satoru NAGAIL

(Received Dec, 5, 1932)
Résume

According to the authors previous reports (1928 —1930) it was ascertained
that the hydrogen-ioa concentration of the body fluid of the silkworm larva
strikingly decreases in accordance with some respiratory injuries, whereas the
one of the digestive fluid conversely increases, and that the closure of the
anterior pairs of spiracles from which several trachzal branches are distributed
chiefly to the enteric epithelium, has a remarkable effect upon the depression of
the hydrogen-ion concentration of the body fluid, without b°1ng accompanied by
the increase of the CO, gas content of it.

Therefore, the cause of the depression of the hydrogen-1on concentration
of the body fluid owing to respiratory injuries appzars to be not merely ascri-
bed to the acid-base exchange which takes place between carbonic acid and
the buffer alkali in protoplasm of the body fluid.

Since in the present paper, the authors have pointed ouf that the permea-
bility of the enteric epithelium of the silkworm exczedingly increases on ac-
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count of respiratory injuries, it seems reasonable to assume that such an in-
crease of the PH value of the body fluid owing to respiratory injuries may be
chiefly due to the penetration of the digestive fluid which is much more alkaline
(PH. 10.0) than the body fluid (PH. 6.5), into the body cavity through the
enteric epithelium, the permeability of which has bzen increased owing to the
lack of oxygen. ,

In this paper, the authors have described a series of experiments which
demonstrated the increase of the permeability of the enteric epithelium in ac-
cordance with some respiratory injuries incurred by putting the worms either
into water or into 5% CO, gas, or by closing the anterior or posterior pairs
of spiracles with enamel.

These experiments were carried out, on the first by examining the amount
of the penstration or the absorption of some dves, and salt e. g. carmine, acid
and basic fuchsine, saffranine, light green, and ferrous chloride, which was en-
gulfed with the mulberry leaves, into the body fluid for some minutes or hours
after respiratory injuries. ,

On the second, we adopted the special race of the silkworm on which Matsu-
mura (1926) has ascertained that the amylase function is almost negative in the
body fluid, while much positive in the digestive fluid on the contrary.

On subjecting these worms to the respiratory -injuries mentioned above,
we can easily recognize the amylase function in the body fluid in consequence
of the penetration of the ferment found in the digestive fluid into the body
cavity.

On the third, it was attempted to confirm the penetration of the tyrosinase
which is generally absent in the digestive fluid, into the gastric lumen from the
body fluid which is abundant with this ferment, owing to the respiratory
injuries.

On the fourth, in order to ascertain the penetrations of the digestive
fluid into enteric epithelium, we have attempted to measure the PH value fore
the epithelium before and after the respiratory injuries, by means of Pantin’s
colorimetric method, somewhat modified by the author. While the average
PH value for the enteric epithelium of the normal silkworm seems to be about
PH 5.2—6.0, approximately the same as that found by Bodine (1925), the
PH value of the enteric epithelium of the worms subjected to the respiratory
injuries shows the range in PH 6.8—7.2.

The results of these experiments lead us to the conclusion that the depres-
sion of the hydrogen-ion concentration of the body fluid owing to the respira-
tory injuries may bz ascribed, (1) to ths penetration of the digestive fluid into
the body cavity through the enteric epithelium, the permeability of which has
been increased in consequence of the lack of oxygen, (2) to the acid-base tr-
ansfer which occurs betwezn CO, gas accumulated in the body fluid and buffer

alkali preserved in the protoplasm.



