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ZHEARCLDHA KRB LA, Btk Wistar KRl 32 R, MH4 0 CLP+ 84t R=B (CLP/EAY4.,
CLP +1{8 # 4F (CLP/SEA) 41 . 2 & # 2 Y] i + CLP+SEA (VA/CLP/SEA)#4 .VA+CLP+EA (VA/CLP/
EA)A .44 8 R, EA A4t #l DU B = B 7% 30 min, B MR H 2~3 mA,2~100 Hz; SEA AR MR
FEMEERHIERENR (R ESMIFTF 0.5 cm)30 min; VA 41 F CLP BjiI i EMS . £4H XK T CLP
J& 6 h ME 2 BHF B % & UMBP) . £ RSP REHAR, MER _BH MDA &, HIEX R LH (XOD)H
“HEEAMOAOEHEERHAREKE. 5% 5 CLP/SEA 411t%,CLP/EA 4 JMBF fl DAO HH# B ¥
1#1m,XOD F MDA R B K&k & B %K% (P $<0.05); VA/CLP/SEA # #1 VA/CLP/EA 4 JMBF I
DAO #5# 8 %X/&{%,XOD fi MDA k¥ BEA K, ARSI KRB ® T CLP/EA 4 (P $<70.05). VA/
CLP/EA 415 VA/CLP/SEA A HIEHEHBER (P #>0.05), & WEE=EWEEXMNNCLP X
K. JMBF fil DAO ¥ # , 32 1 41 Sk b F i Bt R AL 350 05 5 U7 07 B B 2K GE W 2 BB W R TR R BR R 4 B FEE L 3
BNBHELT R MERAL KB AR BEARRAE. B4 RZE LA S hERGHRFHN
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The effects of electro-acupuncturing at Zusanli point (J2 = 2 X) on intestinal proinflammatory factors,
diamine oxidase and tissue water content in rats with sepsis HU Sen, ZHANG Li-jian, BAI Hui-ying,
BAO Cheng-mei. Laboratory of Shock and Multiple Organ Dysfunction, Burns Institute, First Hospital Affil-
iated to the PLA General Hospital, Beijing 100048, China

[Abstract] Objective To investigate the protective effect of electro-acupuncturing (EA) at Zusanli
point (/2 =B /C) on sepsis induced ischemic and oxygen free radical intestinal injury in rats with sepsis.
Methods Thirty-two male Wistar rats were used to reproduce sepsis by cecal ligation and puncture (CLP),
and they were randomly divided into four groups (each n=28): CLP+EA (CLP/EA), CLP+sham EA
(CLP/SEA), vagotomy+CLP+SEA (VA/CLP/SEA) and vagotomy+CLP+EA (VA/CLP/EA). Zusanli
point was electro-acupunctured with constant voltage (2 - 100 Hz,2 mA for 30 minutes) immediately after
CLP surgery. Abdominal vagotomy was performed in rats in VA/CL/SEA and VA/CLP/SEA groups. Six
hours after CLP, the mucosal blood flow of jejunum (JMBF) was measured. Animals were sacrificed after
6 hours and specimens of jejunum were harvested for evaluation of malondialdehyde (MDA), xanthine
oxidase (XOD), diamine oxidase (DAQ) and assessment of the water content (WCR). Results JMBF and
the activity of DAO of CLP/EA group were markedly higher, and the levels of XOD, MDA and WCR in
jejunal tissue were obviously lower than those of CLP/SEA group (all P<<0.05). The levels of JMBF and
DAO of the VA/CLP/SEA group and VA/CLP/EA group were significantly lower, and XOD, MDA and
WCR obviously higher than those of the CLP/EA group (all P<{0.05). There were no statistically
differences in all above measurements between the VA/CLP/EA group and the VA/CLP/SEA group
(all P>0.05). Conclusion The results indicate that EA at Zusanli point obviously increased JMBF and
DAO, and alleviated tissue edema and insult of intestinal mucosa. Vagotomy could weaken or eliminate the
effects of EA. It is suggested that cholinergic anti-inflammatory pathway is one of the main mechanisms of
intestinal protective effect of EA at Zusanli point.

[ Key words] sepsis; electro-acupuncture; Zusanli point; intestine; oxygen free radical;
cholinergic nerve
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1.1 LRFYWRAE.32 B#H Wistar KB (H
EHEZBERIYERFLEM),60~70 H i,
R E (2201200, BB FRERIVUL R
4 4 .CLP+ 4 R =B (CLP/EA)Y4.CLP+ &
.4k (CLP/SEA) 41, 2k 5 # £ 11 ¥ + CLP + SEA
(VA/CLP/SEA) 4. VA + CLP + EA (VA/CLP/
EA 4, B4 8 R,

1.2 hYEBH LR %R Chaudry £PRE
Ml EHITCLP, EREHER LB KEER
), RESTEPE T S 50 ml/kg A BEEAKFAKTE.
VA/CLP/SEA 4 # VA/CLP/EA 41 F CLP Bi &
BERITAEREWMIMRERS., et AAH
WEBEE KR, F CLP /5 20 min EFHRRETFTH
HHENTF B &Kk . CLP/EA A1 VA/CLP/EA
HBRE=BER(BEW G HEE/PLTHAS5 mm
46> B #l 7 mm', B2 5 4 (X F 2 %) ¥ 30 min, K
¥R 2~3 mA, 5% 2~100 Hz, CLP/SEA 4.
VA/CLP/SEA4 1l 8 3k 2 36 /X (& = B 5MiI 35 FF
0.5 cm, % 2~100 Hz, BB 2~3 mA)30 min,
1.3 RWEHEEFE:CLP 5 6 h, EHRBRRAET
BRUOFE . RBREHEHRE, T+ AW
1T 10 cm 1% O, A 806 £ 3% ) 1 3 4 (LDF , & #2
PERIMED A DX A HFLEMEHRE . N
ESBHEE MR (MBF), LDF S 2 Bk
o if 30 3 1 B 22 (BPU) , R A PSW 2. 0 fR A EE 3Kk
##47BPU EEMMARMBH.CR, BRNE
30 s, 10 s BB M R H FIE. A5 LT H B
=, MEHRPHE B MDA), ¥ EW H L
(XOD), 848 (DAO) R H A &7k & . MDA,
XOD M1 DAO KA AR BEREYW TR KT
R4 HRABERBESHAHASKBRRATE
BNE-REBALARBEE, MAER 90 CH%

72h, BRTE 445 KBROD=(EE—TH)/
EEX100%.
1.4 ZE3%4%7 . R A SPSS 12.0 S 44 &k 4
BEUHRLREREEGCEOER, RALEE L
¥, P<0.05 RERFHEITERB X
2 & B

#HI14R8R,CLP /G 6 h,5 CLP/SEA i it
,CLP/EA 4 JMBF 1 DAO B 3 ¥ i, XOD.
MDA RALRFKE B EFREMKP <0.05);VA/
CLP/SEA #1f1 VA/CLP/EA 4 JMBF.DAO B ¥
[k, XOD #I MDA BEA® AL T KRB R
F CLP/EA 41 (P ¥/<0.05), VA/CLP/EA 45
VA/CLP/SEA & RIFHLEEZRYELEHEE KL
(P #]>>0.05),
3w i

CLPHEAEEBWENIMNSANKREES YR
yYBLEL, BRI A P B i R PR B Uk W R R L B
HERREMNEZRERRANERTR EELBES,
8T O % L R 6 M 4 4 A ok R L E AR B
T, R4S/ BEEMEE B ERH.X0D /NG
AREHOETEERR B PR LERN, HEER
RATEARBA S E A B REERN R B, £t
M/ FEELBRS, /N AR P ATP R
MK B ESFE XOD HEALERTARERAE
w,FEANSFEBRLAIBRARBENEAH
%, EREAREW. B HES,. MDA
REAREREEYEPRNERBHIBHR.5IE
BREEEARM =Y, K BEAERRIARH
ot E AR BB,

FHRERBR, BE = BN RFERR
MNaRREFRBMEAS KB RRRAGRA
B RPER, BMHREEA RN DEHA XOD
1 MDA K¥, & NGAH S KB . KEHHR
DAO ¥4, B3 7e CLP B B 5c 4 70U B8 15 2% &
2, e E i A S B AR A S K et
B R=BE M TREMAHISBBRNEL, HH%
EMEZNTEREAGH RERRASERIERN

1 HHBR=EX KR CLP/5 6 h JMBF &% 4 4 MDA .XOD.DAO Mi& K REEW (z+5)

A B JMBF (PBU)

DAOU/g)

XOD(U/g) MDA (zmol/g) AL KR (%)

CLP/EA 4
CLP/SEA #i
VA/CLP/SEA #
VA/CLP/EA #

58.7648.47"
44.60+4.11

35.1816. 82**
32.44£5. 44%

LT N - R

0.2140. 05
0.1240.04
0. 061+0. 04*®
0. 0740. 02*

65.3+2. 3
72.243.4

72.413.6°
75.5+2. 9%

4.5340. 48
6.1240. 64

7.1740. 50
7. 9240. 84*®

1.77+0.12*
2.6010. 24

3.254-0. 29"
3.5620. 34

¥:%5 CLP/SEA AH#, P<<0. 05;5 CLP/EA # ¥ ,°P<0. 05
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JiE %% BE #7142 58 P& (cholinergic anti-inflammato-
ry pathway) & 2000 £ /5 R E M HEAEMN Z R HE
S HBR B (Ach) WW RN L2 5 R85 KM
RERES, BIRIEH, . HEST Ach RABKE X
W /0 25 P 96t 4 B 7= AE B 3R E B F-o (TNF-a),
B 40 A %E-BL-1B) . IL-6 X 1L-18 Z{B R M HA
T L0 3 A R 2K S 42 R S MBS ok L PN T R T
MKk nEREHYLREARERAREFE
F BB, IR Ach Wi RERAREE ST SE
BB N 24k o7 WHA (NRaD GRS LA, &
RELAWPWBRBR, HEXMESEE AR HEE
BBk NRo7 54 o RARE R, B E=H
HFHSE TNF« SRAREARBEAHEENE R
RBEWHIWER, RABRHEZBHHRERR
"R REN NRa7 LHU, Hilk, EHADHTE
M AEHL R BB R4 R = B REHR R MR E
AMEENFZ—, =R FENES], 5 CLP/
SEA #1 1 #,VA/CLP/SEA #1f1 VA/CLP/EA ¥
REHTFKEBEM,DAO BN, FHHRR/

HRAEF KPR EHZARE HREREHRE SRR
C BEREEMARETY EARLR Y, YRR AR
CHERSBEEE  RALZTRE LBRREREH
REER, FBUR R I EHE FKF 7B MARRKE
R,

MAFPEAER, EZBEFENAREZERT
HEX.EREHBBZLHARMBITERERK
BERAREHMHRBIES, e E=B 7R
EEBFELRE 2% S B, X — R L
REBEAE M 32 430 55l 0 BT 46 % BT BRLIST '), S5 A A sk
B3 CLP/EA 41f1 VA/CLP/EA A KR%
ARG . REELNRA, BRE R =BARNE
NEHME N ZhRREGRIER, TRENE T

BAAE M 320k 45 1 I i B N I 6 R 412 6 3 0
HERER AR THRBHKEES EHBHRERER M.
K RERMBRS, N FHRBEARNERD
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B, BRW— P EERSTR /DA A EESRT S REEBE AT BEREEREN LN E RS T TRANRR. B
GG 20 ALREKBG A TRZERRAEZFE LEREEHRERREES KT, A S RERESREBRBL
HA, 20 h J5, BAR A E 3K B (FIO,)>0. 90 i B 41 ,n=10) F 1. 00(#i R4 ,n=10)RZHE 12 h; ERBEMFKIH T EHRT .,
B2 RRRBHAANBESY . ZREA WAL ETREIESKEE, XS HEMBERARRRPE, HREHEIERE
WLBF % BR R ARG RE MR (P=0. 070) F if P S SR 78 B F-a B9 A B (P =0. 112) , 7] AR Bilr 4 R 3R 52 (P <<0. 001) , B %F JiF i
B9 1E R 3 A B 8 (P=0. 069) ; i 4838 399 1A B B BB 415 2 A R 5T Ak 15 o o, 30 404 0 5 A0 ARG 1o 38R I B B A 4k . MR B
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