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Fig.1. Changes of gastric mucosal blood flow (ml/100g/ min) induced by the
whole-body vibration (WBV) with a constant acceleration (3.0G) at the
frequency of 1Hz, 5Hz, 10Hz, 20Hz and 40Hz in the rats. [Each value
represents a mean obtained from 3 rats. Significant difference of the value at
10 Hz from the others; *p<0.05, **p<0.01.

120 - . —— Control
*x
- P 1 wBav
110 LdemmeT S e Wi

o

e \ | RN

“\
90 | g“.._... \‘—‘v\——J\_I____J\J

80 — e, "‘J_ .
: I 1%
Dok .1 I Tl . e
70 — ety .7\___'_"‘;* _____ i
Dok temmm T
% .
60 — ik
50 —
Strass exposure
40 - T T

Before 30 45 60 75 90 105 120
Time (min) '
Fig. 2. Changes of gastric mucosal blood flow (ml/100g/min) induced by the
whole-body vibration (WBV), the forced water immersion (FWI) and no stress
exposure (Control) in the rats. Each value represents a meanza standard

error obtained from 6 rats. Significant difference from the value before
stress; *p<0.05, **p<0.01.
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Fig.3. Ulcer indices in the rats subjected to
the whole-body vibration (WBV) and the
forced water immersion (FWI) as compared
with no stress exposure (Control). Ulcer index
was analyzed by the method of Bhargava et
al'®(1980). Each value represents a meanzta
standard error obtained from 6 rats. Signifi-
cant difference ; ***p<0.001.
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Fig. 4. Gastric mucosal lesions of the fundic gland areas induced by the
whole-body vibration (WBV) and the forced water immersion (FWI) in contrast
with no ulcerative change in no stress exposure (Cont.).
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Fig. 6. Effects of the whole-body vibration (WBV) and the forced water
immersion (FWI) on plasma catecholamines levels (adrenaline (AD),

noradrenaline (NA) and dopamine (DA)) (ng/ml) in the rats as compared with
no stress exposure (Control), Each value represents a mean+a standard error
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p<0.05.
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Fig. 7. Changes of gastric mucosal blood flow (ml/100g/ min) induced by the
whole-body vibration (WBV), the forced water immersion (FWI) and no

exposure in the truncal vagotomized (TV) rats.

Each value represents a

meanta standard error obtained from 6 rats. Significant difference from the
value before stress; *p<0.05, **p<0.01, ***p<0.001.
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Fig.8. Ulcer indices in the truncal vagotomized
(TV) rats subjected to the whole-body vibrati-
on (WBV) and the forced water immersion
(FWI) as compared with no exposure, Ulcer
index was analyzed by the method of Bharg-
ava et al™1980). Each value represents a
meanzta standard error obtained from 6 rats,
Significant difference : *p<0.05, ***p<0.001,
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Abstract

To clarify the pathogenetic mechanisms in gastric mucosal lesions including ulceration induced
by whole-body vibration (WBV), changes in gastric mucosal blood flow (MBF) over a period of time
were examined in rats exposed to WBV of 3.0 at 10 Hz for 90 min, using the clearance of elec-
trolyzed hydrogen gas. In addition to the MBF, ulcer index after exposure, plasma corticosterone
(COR) and catecholamines (CA), e.g. adrenaline (AD), noradrenaline (NA) and dopamine (DA)
were compared, before the start and just before the end of the exposure, with those for forced water
immersion stress (FWI). In a preliminary study examining the changes in MBF according to the
vibration frequencies, the most remarkable response of the MBF to WBV was demonstrated at a fre-



EHIRERISIC & 2 BRIRRAE O FEEBT 13

quency of 10 Hz. WBYV increased the MBF significantly at 30 and 45 min after the start of the expo-
sure (WBV group). In contrast, FWI decreased it, from 90 min after the start to 30 min after the end
of the stress (FWI group). There were evident differences in the ulcer indices in the WBYV and FWI
groups from those in the no exposure group, but the difference was not observed between the WBV
and FWI groups. The COR, which was examined as an indicator of the pituitary-adrenocortical sys-
tem, in the WB'V group was increased, but the degree of the increase produced by WBV tended to be
less than that by FWI. Concerning CA, which is the indicator of sympathetic nervous system, AD
and NA were significantly increased after both exposures. In those rats which had undergone truncal
vagotomy (TV) in advance (TV+WBYV group), WBYV decreased the MBF from 45 min after the start
to 30 min after the end of the exposure; this was different from the findings in rats who had not
undergone vagotomy. However in the TV+FWI group, the decrease in MBF was observed only at 30
min after the end of the stress. These findings show that TV prevents the MBF from decreasing in
the FWI exposure, but promotes the decrease in the WBV. The ulcer index in the TV+WBYV group
was about the same as that in the WBYV group, but the ulcer index in the TV+FWI group was remark-
ably decreased as compared that in the FWI group. In conclusion, these results show that WBYV pre-
cipitates the development of ulceration by its direct, physical and specific actions and not through the
central nervous system (CNS), in addition to the pathogenesis of the so-called "stress ulcer of mental
stress”, i.e. involvement of the sympathetic and parasympathetic nervous systems and pituitary-ade-
nocortical system via the actions of CNS.



