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Abstract

AIM: To investigate the effect of firing noise on
gastrointestinal transit and probe its mechanism by
measuring the levels of plasma polypeptide hormones.

METHODS: A total of 64 SD rats were randomly
divided into a control group and three stimulating
groups. Firing noise of different intensity by sub-machine
guns was used as inflicting factor. The effect of firing
noise on liquid substance gastrointestinal transit and
solid substance gastrointestinal transit was observed
by measuring the ratio of carbon powder suspension
transmitting and barium sticks transmitting respectively.
Plasma levels of polypeptide hormones were measured
by radio-immunoassay.

RESULTS: The noise accelerated gastrointestinal transit
of solid food by more than 80 db;and accelerated
gastrointestinal transit of liquid food significantly by more
than 120 db. Meantime, plasma levels of plasma motilin
(MTL)(157.47+£16.08; 151.90+17.08), somatostatin
(SS)(513.97+88.77; 458.25+104.30), substance P
(SP)(115.52+£20.70; 110.28+19.96) and vasoactive
intestinal peptide (VIP) (214.21+£63.17; 251.76+97.24)
remarkably changed also.

CONCLUSION: Within a certain intensity range,
the firing noise changes the levels of rat plasma
gastrointestinal hormones, but the gastrointestinal transit
is still normal. Beyond the range, the noise induces
plasma hormone levels disturbance and gastrointestinal
transit disorder.
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INTRODUCTION

Explosive noise may produce an adverse effect on
gastrointestinal tract, and there is higher incidence of
digestive system disease in war time. Current studies mainly
focus on morphological changes of gastrointestinal tract'
and there is little information available in literature about
the effect of firing noise on the gastrointestinal transit.
The aim of this study was to show the effects of explosive
noise on gastrointestinal transit, and probe its mechanism

by measuring the levels of plasma polypeptide hormones.

MATERIALS AND METHODS

Materials

Healthy SD rats were purchased from Animal Center of
the Fourth Military Medical University (FMMU). The
ND2 volume level meter was provided by the School of
Aerospace Medicine of FMMU. Radioimmunoassay kits
were supplied by Naval Radioimmunoassay Technology
Center. An FJ-2003/8PS radioimmunity counter and a
high-speed and low-temperature centrifuge were used in
this experiment.

Experimental procedures

After an adaptive phase of 7 d, 64 SD male rats were
randomly divided into 4 groups: Group A, consisting
of 16 rats, which were not stimulated; Group B, which
were stimulated with 40 dB noise; Group C, which were
stimulated with 80 dB noise; and Group D, which were
stimulated with 120 dB noise. Different groups received
different intensity noise stimulations respectively. Then 8
rats of each group (including Group A) were intragastricly
administrated with carbon powder suspension’
anesthetized 20 min later, and then decapitated. Blood
was sampled and the ratio of carbon powder suspension
transmitting measured. The other 8 rats were intragastricly
administrated with barium small sticks"”, anesthetized 10 h
later, and decapitated. Blood was sampled in the same way
and the ratio of barium sticks transmitting observed under
X-ray.
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Figure 1 Effect of explosive noise on liquid substance gastrointestinal transit (n=8,
vs 0 dB), °P<0.05.

Noise stimulation

After 12-h abrosia, rats were put into sound-proof room.
Firing noise of submachine guns acted as an inducing
factor which had been recorded and was played to rats
through a loudspeaker at a distance of 20-30 cm for 12 h.
Examined with ND2 volume level meter and frequency
spectrum analyzer, the intensity of the firing noise was
measured as 0 dB (Group A), 40 dB (Group B), 80
dB(Group C) and 120 dB(Group D) respectively and their
frequency as 0.25-4.00 kHz.

Liquid substance gastrointestinal transit

Rats were intragastricly administrated with 1 mL carbon
powder suspension, consisting of carbon powder
(50 g/L), gum arabic (100 g/L) and water(850 g/L), then
anesthetized and dissected 20 min later. Small intestine
was taken out of abdomen and tiled on the bench. The
distance of carbon powder transmission from pyloric
sphincter to the end of small intestine was measured,
and the ratio of carbon powder suspension transmitting
calculated ™ (distance of carbon powder transmission/
total length of small intestine X100%).

Solid substance gastrointestinal transit

Rats were intragastricly administrated with 10 barium
small sticks (length: 5 mm, diameter: 1 mm), then
anesthetized and dissected 10 h later. The sticks were
taken out of gastrointestinal tract. Barium small sticks
which remained in each segment of the gastrointestinal
tract were counted.

Measurement of plasma MTL, SS, VIP and SP

Rats were decapitated to sample the blood. Blood plasma
was separated by centrifugation at 3500 r/min at 4 °C, then
concentrations of MTL, SS, SP and VIP were tested by
radio—immunoassaym, according to instruction of RIA Kkits
strictly.

Statistical analysis

Analysis of variance was performed to investigate the
effects of firing noise on gastrointestinal transit and
plasma polypeptide hormone level in rats of four groups.
All data were presented as mean = SD. P<0.05 was taken
as significant.

Table 1 Plasma polypeptide hormones after noise stimulation

(mean + SD, n=8, pg/L)

Noise/dB  MTL SP Ss VIP

0 128.0+5.1 52.5+20.1 184.6+49.6 254.3+129.1
40 130.6+15.6 74.4+17.4 382.8+79.1° 471.1+145.4"
80 133.2+30.5 86.6+15.2° 386.6+59. 6° 460.6+173.8"
120 157.5+16.1° 115.5+20.7° 514.0+88.8" 214.2+63.2

*P<0.05.°P<0.01 vs 0 dB(control).

RESULTS

Liquid substance gastrointestinal transit and plasma
peptides levels

Ratios of carbon powder suspension transmitting in
groups B and C were 78.1% £7.6% and 77.1%% 6.1%
respectively, and were not significantly different from
that of group A (control group, 77.8% * 8.8%). Ratio of
carbon powder suspension transmitting in group D was
86.7% £ 3.3%, significantly higher than that of group
A (P<0.05) . The liquid substance gastrointestinal
transit of group D (120 dB noise stimulated group) was
accelerated significantly (Figure 1).

At the same time, all of the plasma MTL, SS, SP and
VIP concentrations in groups B and C were increased
compared with that of group A. In group D, plasma MTL,
SS and SP concentrations were increased, but plasma VIP
concentration decreased to some extent (Table 1). It could
be seen that plasma peptides in groups B and C were
increased gradually, but plasma peptides in group D were
changed irregularly.

Solid substance gastrointestinal transit and plasma
peptides levels
Percentage of barium sticks remained in the
gastrointestinal tract in group A was 40.6% * 25.4%,
and that of group B was 36.9% +22.1%. There was
no significant difference between groups A and B.
Percentage of barium sticks remained in groups C and
D was 16.2% *10.8% and 22.5% £ 16.1% respectively,
significantly lower than that of group A(control group)
(P<0.05) (Figure 2). There was smaller percentage
of barium sticks remained in the gastrointestinal tract,
indicating that barium sticks gastrointestinal transmit was
faster. So the solid substance gastrointestinal transit of
groups C and D (80,120 dB noise stimulated group) was
accelerated.

All of the plasma peptide concentrations in group B
was increased compared with that of group A. In groups
C and D, plasma MTL, SS and SP concentrations were
increased, but plasma VIP concentration decreased to
some extent(Table 2). It could be seen that plasma peptides
in group B were increased stepwise, but plasma peptides in
groups C and D were irregularly disturbed.

DISCUSSION

There is a higher incidence of digestive system discase
in war time than in peace time. Explosive noise is one
of important factors that induce human body stress
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. Table 2 Plasma polypeptide hormones after noise stimulation
ﬁ? 6L (mean+SD, n=8, ug/L)
Be ( a
£EQ 4l a Noise/dB  MTL SP SS VIP
§ £ [ 0 128.0+5.1 52.3+23.0 308.9+222.8 275.5+125.5
m% 2+ 40 130.2+8.9° 82.6+15.7° 329.3+95.6 359.2+227.8
80 134.9+12.6" 110.3+20.0° 458.3+104.3" 251.8497.2
0 120 151.9+17.1° 115.2+20.4° 503.7+65.3" 257.8+142.2
0 40 80 120
Noise/dB

Figure 2 Effect of explosive noise on gastrointestinal transit *P<0.05 vs 0 dB.

in war time, and it may produce an adverse effect on
gastrointestinal tract™. Liu found that explosive noise
could injure gastric mucosa. Our results indicated that
explosive noise could accelerate gastrointestinal transit,
and that the effect was related to the intensity of the noise.
There was no apparent change in gastrointestinal transit
(P>0.05) , after stimulated with lower intensity noise;
however, not only solid substance but also liquid substance
gastrointestinal transits were accelerated significantly
(P<0.05) , after stimulated with high level noise.

Gut hormone is a main factor in regulatory mechanism
of gastrointestinal motility, and plays an important
regulatory role in gastrointestinal function in stress
state!"". Gut hormone is generally divided into two
categories, erethitic hormone and inhibitive hormone.
They are contradictory regulating factors in the blood.
When balance between them is lost, the disturbance of
gastrointestinal motility occurs. We observed plasma
concentrations of two kinds of erethitic braingut peptides
and two kinds of inhibitive braingut peptides, after
stimulation of rats with different intensity noise, so as
to probe the mechanism of explosive noise impacting
gastrointestinal transit.

We found that concentrations of all four plasma
peptides were increased, when rats were stimulated by
low level noise, and the balance between stimulatory
and inhibitory gut hormones was normal. When rats
were stimulated with high level noise, three of peptides
(including MTL, SS and SP) were increased in comparison
with normal controls, but plasma VIP was decreased.

It is well known that MTL and SP are erethitic gut
hormones. They could promote GI transit"™'". Our results
showed that plasma MTL and SP concentration increased
after stimulation with firing noise. After lower intensity
sound stimulations, their plasma levels increased to some
extent and after high intensity sound stimulations, their
plasma levels increased obviously. In all, we found that
plasma erethitic gut hormones concentration was increased
and was positively correlated with intensity of noise.

SS exerts depressive effect on GI motility!". Previous
findings showed that plasma SS level was higher in stress
state!"™"). Similarly, we found that plasma SS concentration
increased along with the augmentation of the sound
intensity. VIP is another kind of inhibitive gut hormone™”
In our study, after lower intensity sound stimulation,
plasma VIP concentration increased also; but it declined
after stimulation by high intensity noise.

Rats, after stimulation by low intensity noise, could
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°P<0.05.°P<0.01 vs 0 dB (control).

keep the GI transit normal, and the balance between the
erethitic and inhibitive gut hormones was kept under
moderate stress still, which helped to keep GI transmission
function normal. At same time, we found that distutbance
of GI transmission function occurred after stimulation
with high intensity noise, and that the balance between
the erethitic and inhibitive gut hormones was lost because
of severe stress, which induced GI transmission function
disorder. Therefore we presumed that changes of plasma
gut hormone level were related to GI transmission
function disorder induced by explosive noise and were one
of the important underlying reasons.

In summary, our results indicate that explosive noise
could induce stress in rats and exert some negative
effect upon gastrointestinal transit. After explosive noise
stimulation, secretion of many kinds of gut hormone is
chaotic, which plays an important role in occurrence of
gastrointestinal transmission disorder.
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