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The Effects of 120 Hz High Frequency Electroacupuncture
on the Gastric Mucosa in Cold-Restraint Stressed Rats
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1Depz‘. of Acupuncture & Moxibustion, College of Oriental Medicine, Dong-Eui University

Abstract

Objective : The present studies investigated the effects of 120 Hz high frequency electroacupunc-
ture (EA) on the stress-induced stomach dysfunction in relation to its effect on the level of stress
hormones and gastric mucosal damages. The gastric mucosal injury was induced by cold-restraint stress
and two acupoints corresponding to Zusanli and Sanyinjiao in man were used.

Methods : Cold-restraint stress produced typical gastric lesions in all rats of the stressed groups,
but the number of ulcers as well as the mean ulcer diameter were reduced by 120 Hz EA pre-treat-
ment.

Results : The degranulation value of gastric mast cell was significantly higher in cold-restrained
rats than in control ones. However, with the significant reduction of degranulation values of gastric
mast cells in EA pre-treated rats compared with cold-restrained rats. Cold-restarint stress induced an
elevated mRNA expression of pro-inflammatory gene such as cyclooxygenases-2 and tumor necrosis
factor (TNF)-q, but these expression were down-regulated in EA pre-treated rats. Immunohistochemical
analysis showed that while the inhibitory-kBa and TNF-a immunorection in the surface epithelium of
the stomach tended to increase, both reactions in the EA pre-treated rats showed similar pattern as
observed in controls.

Conclusion : These results suggest that 120 Hz EA may act as a therapeutical means for gastric
mucosal damages through an activation of pituitary adrenal system. It could be concluded that 120 Hz

high frequency electroaucupuncture affords a good protective potential against stress-induced gastroin-
testinal dysfunction.

Key words : Electroacupuncture, Gastric Mucosa, Cold-Restraint
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Table 1. Sequences of Primer Used for RT-PCR

S:;i Sequence
IL18 Sense  GTCTTTCATCACACAGGA
Antisence TCCTGTGTGATGAAAGAC
L6 Sense  CTGTTCTGCTTTCTCATATG

Antisence CTGTTCTGCTTTCTCATATG
Sense  CTCCTCTCCGCCATCAAGAG
Antisence TGGGCTCATACCAGGGCTT
Sense  CACTCAGGATGCTCCTGTITG
Antisence TCTTTGCCCAGCACTTCACTCA
Sense  GAACATCATCCCTGCATCCA
Antisence CCAGTGAGCTTCCCGTTCA

TNF-«a

COX-2

GAPDH

- 103 -



Number of ulcer/stomach
N .

EA+CRS

CON EA  CRS

Fig. 1. Comparisons of number of ulcer in
control(CON), electroacupuncture(EA),
cold-restraint stress(CRS) and CRS after
EA treatment groups(EA+CRS). The
significant increase of gastric lesion
formation were observed in CRS and
EA+CRS compared with control ones, but
slight decline in EA+CRS with CRS were
detected. *, P<0.005 compared with
controls. All bars indicate means*SE of
8 rats.
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I8 120 Hz ®#%l0| Cold-Restraint AEp|A

Means of ulcer diameter (mm)

CON EA CRS EA+CRS

Fig. 2. Comparisons of means of uler diameter.
Cold-restraint stress induced much longer
gastric mucosal lesions than observed in
controls, but these were reduced in EA+
CRS. P<0.005 and =~ P<0.01 compared
with controls. All bars indicate means+SE
of 8 rats. CON, control; EA, electroacu-
puncture; CRS, cold-restraint stress;
EA+CRS, CRS after EA treatment.
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EA+CRS#-& 27} P<0.005, P<0.01 994<
Hol 9t (Fig. 2).
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CON ~ EA CRS

EA+CRS

Fig. 3. Comparisons of means of ulcer index. The
ulcer index were significantly increased
in CRS and EA+CRS. " P<0.005 compared
with controls. Al bars indicate means+SE
of 8 rats. CON, control; EA, electroacu-
puncture; CRS, cold-restraint stress; EA+
CRS, CRS after EA treatment.
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- COX-2

TNF-a
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IL-6

GAPDH

CON EA CRS EA+CRS

Fig. 4. Gel depicting RT-PCR products for COX-2,
TNF-¢ , 11-18 and IL6 from rats
stomach. Note that COX-2 and TNF-«
mRNA expression of CRS was slightly
elevated compared with controls, but
reduced in EA+CRS. There were no
significant changes of I1-18 and IL-6
expression in all groups. CON, control;
-EA, electroacupuncture; CRS, cold-res-
traint stress; EA+CRS, CRS after EA
treatment.

©] mRNA %@o] iz v|3) CRSFA ot
4 Zslstdon] EA+CRSZo| ThAl 7439
t}. IL-18¢ I[L-6= =& oA A mRNA
HEE 2ok (Fig. 4).
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Degranulation percentage of mast cells (%)

Q¢ g

CON EA CRS  EA+CRS

Fig. 5. Comparisons of degranulation value of
gasiric mast cells. CRS and EA+CRS
groups were statically significant compar-
ed with controls, but EA+CRS were
significantly reduced compared with CRS.
" P<0.005 compared with controls. Al bars
indicate means+SE of 8 rats. CON, control;
EA, electroacupuncture; CRS, cold-rest-
raint stress; EA+CRS, CRS after EA
treatment.
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Fig. 6. 0.25 % toluidine blue stain in the stomach of the control(A) cold-restramt stress(CRS, B) and
CRS after electroacupunture treatment (C). Note moderate degranulated mast cells in CRS

rats(arrow). x 400.

AHAZ dFuY ARl I dHxZ 3
32 ZAutE Table 2004 B vlo} 2t} gz
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gz Fof vs] CRSE ) LxBa7}t tha A3

E

0.
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Mucus thickness (um)

o

CON EA CRS EA+CRS

Fig. 7. The mucus thickness of the free surface
epithelium in the stomach. There were
no significant changes in all groups
compared with controls. All bars indicate
means+SE of 8 rats. CON, control; EA,
electroacupuncture; CRS, cold-restraint
stress; EA+CRS, CRS after EA treatment.
Cold-restrained rats than observed in
controls. x 400.

EA+CRSZolA 3l5HAdt (Fig. 9). COX-2&
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Fig. 8. AB at pH 2.5-PAS stain in the stomach of the control(A), cold-restraint stress(CRS, B) and
CRS after electroacupunture treatment(C). Note slight gastric mucosal lesions in the free surface
epithelium of CRS rats(arrows). x 400.

AT i)

. and 10. I-x Ba (Fig. 9) and iNOS(Fig. 10) immunoreaction of the stomach in the control(A),
cold-restraint stress(CRS, B) and CRS after electroacupunture treatment(C). The intensive
immunoreaction of both I« Ba and iNOS were mainly observed on the free surface epithelium
of the stomach, but weaker reaction(arrows) were detected in cold-restrained rats than observed
in controls. x 400.

T lop A R R s P <

Fig. 9
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Table 2. Immunohistochemical reactions of inflammation-related protein in the stomach

Antibody Region CON EA CRS EA+CRS
FSE ++ ++ ++ ++
NF‘/C Bp65 GPE 0-+ 0-+ 0-+ 0-+
L« B FSE +4-+++ ++-++4 ++ ++-+++
e GPE + + 0-+ 0-+
FSE 0 0-+ 0 0-+
COx-2 GPE 0 0 0 0
TNF FSE 0-+ 0-+ O-+,++ O-+,++
“ GPE 0 0 0 0
FSE 0 0 0,++ 0,4+
-l GPE 0 0 0 0
. FSE +++ +++ ++ +++
iNOS GPE 0-+ 0-+ 0-+ 0-+

O-+++ indicate the relative intensity of the reaction : +++, intense; ++, moderate; +, weak; 0, abscent.
Abbreviations : FSE, free surface epithelium of the stomach; GPE, gastric pit epithelium of the stomach;
CON, control; EA, eletroacupuncture; CRS, cold-restraint stress; EA+CRS, CRS after EA treatment;
NF, nuclear factor; I, inhibitory; COX, cyclooxygenases; TNF, tumor necrosis factor; IL, interleukin;

iNOS,

inducible nitric oxide synthase; mainly observed in the ulcer region.
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