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Bioprotection by Local and Whole-body Preheating
—Bioprotection of damage to mice tongue
from burning by local preheating of oral cavity
and of radiation damage of small intestine
from whole-body preheating

Youko H Itoh"-?, Shinya Ippongi®,
Masanori Nakano®, Teruhisa Kurabe”,
Yoshiaki Kazaoka®, and Tsuneo Ishiguchi?

We have reported the cytoprotective effects of HSP 70 on
various stress damage induced by mild heating. In this study,
we examined the cytoprotective effects of HSP 70 induced
by the local preheating of the Oral cavity of mice at 42°C for
30 min, and the foliowing results (1-4) were obtained. We aiso
examined the cytoprotectwe effects against radiation injury
by whole-body preheating at 41.3-41.6°C for 30 min (5-6).

1)The concentration of HSP 70 in lymphocytes was increased

2 days after pr::heating, but not significantly.

2) The concentration of HSP 70 in masseter muscle was sig-
nificantly increased 2 days after preheating.

3) Under non-heat stress (contrcl), tongue muscle was strongly
stained with immunoblotting of HSP 72 antibody, an an-
tibody of induced-type HSP 70.

4)Tongue damage and weight loss of the mice in the pre-
heating group, whose tongues were burned, were less than
in the control group. These results showed that HSP 70
induced by local preheating of the oral cavity protected
against tongue damage from burning.

5)Radiation injury of the small intestine on HE stain of whole-
body radiated mice was obviously reduced by whole-body
preheating.

6) Decrease of the ratio of the villus length to the crypt of
whole body-irradiated mice was significantly improved
by whole-body preheating. From these results, it was con-
cluded that local and whole-body preheating were useful
for cytoprotection from stressful damage.
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Fig. 1 Heating apparatuses.
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A: RF heating. (DRF control system, @upper electrode, Gunder electrode, @) temperature sensor (masseter muscle),
®gel pack, ®current of water.
B: Water incubator. Mwater tank, @mouse, Gtemperature sensor (water), Wtemperature sensor (rectum).
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Fig. 2 Changes in temperature of oral tissues caused by heating of oral cavity. Tem-
peratures of masseter muscle, over-cheek skin, under-cheek skin, oral mucosa, and

tongue were measured under heating
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Fig. 3 Expression of HSP 70 in lymphocytes, adrenal gland, and
pituitary gland after local heating of the oral cavity of mice. Mice
were heated locally on the oral cavity. Expression of HSP 70 in
lymphocytes, adrenal gland, and pituitary gland was measured
1,2, 4, and 7 days after heating.
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Fig. 4 Expression of HSP 70 in tongue, oral mucosa, masseter
muscle, and parotid gland after local heating of oral cavity. Mice
were heated locally on the oral cavity. Expression of HSP 70 in
tongue, oral mucosa, masseter muscle, and parotid gland was
measured 1, 2, 4, and 7 days after heating.
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Fig. 5 Immunoblotting of longue and masseter muscle with or without preheating of oral cavity against induced-type HSP 70 antibody.
Tissues of tongue and masseter muscle ware stained with induced-type HSP 70 antibody 1, 2, 4, and 7 days after heating the oral

cavity of mice.
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Fig. & Comparison of issue damage to longue caused
by burning with or without preheating of oral cavity
of mice. Burned tongue tissues of mice with or without
preheating before burning were stained with HE.
Arrows show magnified area(N: non-preheating, H:
preheating).
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Fig. 7 Maorphological changes of small intestinal injury of whole-
body radiated mice with or without whaole-bedy preheating at 2
days after whole-body radiation. Mice were radiated 2 or 4 days
after whole-body preheating.

Table 1 Effect of oral cavity preheating on weight loss of mice
following tongue burning

Group Weight loss (g) Weight loss rate (3g)

Mon-preheating 6.5x0.2
Preheating (oral cavity)  5.6=0.5**

17.7£0.9
16.0+1.1*

Body weight was measured 2 days after burning the tongues of mice with
or without preheating of the oral cavity.
#en<(0], *p<0.05 compared with the control (non-preheating group)
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Fig. 8 Ratio of length of villus/crypt of whole-body-radiated mice
with or without whole-body preheating at 2 days after whole-body
radiation. The length of the villus and crypt of whole-body-radiated
mice was measured after whole-bady preheating.
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