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938 & O Sprague-Dawley R #fE 7 v b ((FE
#9300g, H4ASLC KK) #fWw, 2U—25wvw
TWTEIR24+1C, BENL5%, BARGREERIZ12
R OB T THRE L /2. ALRIIAREHRmE
ZEESORBEBFE T,

2. FiZEZ v b OIERR
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6em B L =@t L THAIL 2. & 5T
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MRS I B & W IE T — T30 M E, B
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olfff ; n=9), FHREO AT F=HE % FHiEM
# (opeft : n=9), TANICHEBEEZITo-HZF
T+ M7 AT# B ER (ope+EARE ; n=9), WESHE
RIICHOFY 2 EEEG L% Fily+fiiaifsmE
+FaOF 5H# (ope+EA+NALRE © n=6),
TnicFaoFVorbic ARk EREL

R+ iarsEoRE+ £ R 58 (ope+EA+SAL
¥ nb) IKaik. £, ACTH, ANF3X
FOr, AF3—I7 I OMTETELEDIER
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FHEREOAHT > 22 FREM#E (opeftfn=4
~6), R 86 T o 72 T A ol ol A SR
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3. Sl ERHGE

7w b OHEEREOFNEE B2 AT > b
A& (30mm, 208) EIX—FIVEREETICT
HTmmif| A LY —2 7 —T7 THEER, 1KFH
O#EE (Trimix 1001H AA&AF 1 v 7 AH8)
ZiTo7-. HEIIHEA2Hz, BREEISmA, fF
FERFREIZ0.1ms TiT o 7=, SGE BRI FH2AH
AT 5 FHTE AT E TE3EfTWEEERIT S v b
ITEBLETA ML AZEAIRNWE S ITERRT,
FES—NZMEOFERETHRICENTS X
3 Uik

4. ReH e i il ek D A Rl

BANE U T MR I BRI U 7= Mk 2, RPMI1640
(Gibco) BEFEWED A27=F 1 v 2 (Nunc) M
TYA 7071 BHZA (Iwaki) @7O0X b
HBazRWTESLER, 71 V—Ava2%H
VT U7z, i U =il iR R E w0 (1000
rpm, 5min) U LiFZHODERWLZE, Tris-NH.
ClizfEiik (pH7.65) ZMMA THRMERZ EMmbRE
Lz, BEERICEFEL TRLOT A &I2&D3E
T L =B X100/ mUzAEF LU TFTO 7 v &A1
IZH Wz,

5. NEHHa S M o #lE

TCriffE ik 2 W TNKM RS 2 8E L 7.
FEHLL 7= i 2 effectorfliin & U, targetHif
IZi: Balb/c H13ERL male 1 flilgzHinz, 1X
10fE @RL male 1Mz L T, 7 oOLEF b
174 (Na."CrQO;, Amersham, 37MBag/ml)
2100w 1N A, 37°C T EERMIC TIREL /x
MO L 7z, ek 7%, RPMI16405538#& T
3EFe, 1X10%E/ mlE7a 5 LD IZ10%FCSHR
PMI16408E # W \Z FHiFE L 7=, 96NHIET 1T 7
O7 L —Fk (Nunc) (Zeffectorfllfiil : targetfiilli
DHAS50 : 1127225 K D121 wellddfz ©5X10°ME/
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100 ¢ 1D effectorflifd & 1 X 104 /100 1 1D target
ez R E L.

maximum releaset” iZeffectorfflifa{tir v iz
2% D FF 2 IUEREET U DA FISEHESE) 100 1
1%, spontanecous releaselZ310% FCSHIMREMI
1640858k =100 e N A 7=, v~ 707 L — %
i (1500rpm, 30sec) L7=1%, 37°C, 5%CO.5
T CARRIS R L=, BB TRICEURY T2
07 L — k20 (1000rpm, 5min) L. #&wel
IZTEICEERETA7D0ERYy FTL00p1ED 7y
Fa—7 (Falecon) (Z& 0, target#ffu L 0
BEL 7="Cr&® v 1o >4 — (Aloka ARC-605)
THIE L 2. NEKMRREE (%) BUToRick
DRD.

% lysis = (experimental release [cpm] -
spontaneous release [cpm] ) / (maximum
release [cpm] - spontaneous release [cpm] )
X 100

6. M 2 NEREFERAL B 0 I E

MER AT ZFRI U 72 REE D © 335 L 7= B i i ot
{2 10% FCSORPMIL640 B 48 3% T1 X 10°8 /ml
R L2, ZhEBINEERT 707 L — K
(Nune) (Z1X10°@ /100 o l/well InZ, &2z
FOTEHBEZMEL THBWL phytohemagglu
tinin (PHA-P, Difco), concanavalin A (Con
A, Difco), lipopolysaccharide (LPS, Difco)
TENETNEEBEIOLeg/ml, 25ug/ml, 5u
g/mITEHEMLU . 37°C, 5%CO.&4 F TT20FmH
HEae U, REEMT24MATIC [methyl-*H] Thy
midine (Amersham) 18.5kBaq/10 1t 1/well & i
7. BEETHE EIN—~XZX¥— (Skatr
on) ZHW, MRz SAT7AN—=7 15—
(Skatron) REIN LA, FSRX 774 N—7«
W —%xmeiTiRIgRE > FL—F—HhH
25N (F—IVEX-H, BB 2MA,
fi ) > NER~ @D H-thymidine DB 0 A &% 3 #
7 2% — (Aloka LSC-3500) &R THEIEL -,
2 SEREFERAL S (S.L
LT oHizk Dk iz,

ST = mitogenimNFED FE [cpm] / mitogen
JERIMNTED T [cpm)

: Stimulation Index)

7. Y H

+ O3> (Sigma) |ZEBRE RN K
WML, T—F)VHE T CRIMEBEIZ10mg
/kgDETHEIEN~EEL 7~

8. $RIM & (Mg B L R o 53
BiflZcontrol®, opeff, ope+BAEEWLWTN
FHr3ksfl R, 4RI B L UT2BMGI I —F
IV FIZ TS D 25 Tiro 72, g
MEZE2MOY 27O0F2—Fi2E0, 4°C, 150
00rpm, S7rfjmdliE.o L THBEL /=, fmdidm
#ZEDTA - 2Na (FIX#iZ) 1mg/ml, 5
a—JL ONA TJV) 500KIU/mlZzE&AERY 7
Bt el Fa—7 (Falean) o, 4°C, 3000
rpm, 107 EGHEREO L THEEL 7=, 8L 7-m
BBXIUMPEILT v BET-80CTHREL .

9, ACTH, aolFazxFor, JIF7ELFU
PEOT R+ > OBEHE

ACTHIZRAT ACTH EIA Kit (PENINSUL
A LABORATORIES, INC.) aJlFaZAF70>
iZRat CORTICOSTERONE EIA Kit (Diagno
stic Systems Laboratories, Inc.), /L7 K-
U, T ELF)3Cat Combi BELISA Kit
(IBL IMMUNO-BIOLOGICAL LABORATOR
[ES) ZHVLTESRMEICEIDEIELEZ. 2)L
FIAATOCDHEIZITFOHFEELAEL T
MG ZalEEZE T2 EEHEICHNZ, AC
TH, 27T Bl 8X07 B l-H1 by
BELIREL Ttz ZzhZnoFy MClRA
LTHeEv a7t TRIGEE, v &0
7L— k) —=%— (BIO RAD Model 550) T
W R & AIE L 7.

10.  fRatuE

BEE 2T EEOEFERE (Mean=SD) T
~LU 7z HEH@EITiEStat View 5.0 (SAS Instit
ute Inc.) ZM@HL, —ICBlESEGHTETWPo
st-hoc#R7E & L THisher PLSDRFEZfTo /=,
HEK#EIp<0.05& L7z,

m. # £
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BT & o TH U= NKHIRE T o R 2 6 o d6
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30% Thotn., FHr24ARERE, opeBETI317.5+
5.6% & control BHIZ LE_NEKfiliE 0B ELS
<0.01) ETFHBEIN, ope+EAFTIZ24.0x6.
0% &control B & LT 5 LR EETHEH - /2
A3 (p<0.05), opeFEl 0 HHEEIZ (p<0.03) EE
ZmL7E T, Fl2EEZICBWTIE, ope
B ONK# I FE 12211 £6.5% TR Zcontrolfif
£ 0 BLMZ R UGk E R L7z (p<0.01)
73, ope+BEARETIZ30.2+6.1% & Fili24RpitE &
FlEEICopeE L D HHEIT (p<0.01) HfEZERLC
ontrolBFEEIFFRUMETHEELE. oo 0k
BHED, FHEEINKMREEZE NS5,
7 F 6k 30 P SR IO X TR I R T X D N a1 o
I FZ2BFIEL dnHlEIEEhE), & sicilillns s
OEEERIET S Z & (EHERENR) Hrho
<.

2. FINREED XU ATHaA SR U > R
BRILSIC T T RE (K2
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CRITTREL FHREEIC L > TE U FRER
Vi DR T 7 v A1 O S SRR A3 119 5 A & D
Rt 7z,
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control T BT A PHAHER (LK (ST) (K2
a) 1{11.6+1.9TH > /. Fili2dRfEOPHAZ
Bt K ibldopel$6.1+1.7, ope+EARG.8+26T
iz control BRI LE B EIZ (p<0.01) (LW EA
Blahi, LinL, opel TIZFMT2RHEIC
BWTIZ3.0:14TTM24lME LD 2 5ITET
L7=38 (p<0.01), ope+BAFTIZ10.7+1.9&con
trolff S FFR CMEE THEEL, opeffd DRHIZ
HEZE (p<0.01) 2iEE®» 5Nz, Con AZFER{L
s (E2bh) lcontrolf¥ Til71.7+89TdH -7z,
FHlT 24 S # 1T ope74.5 6.4, ope+EAREG6.2
+12.7T&H D controlfE & Eidlamo /. Lvl,
FHT2E 21T B W Topel¥ TIE27.8£4.5& KM
2L, ope+BEBAFETH39.1:4£94& 12 control
HLDBHEEIC (p<0.01) EiEZRL D, ope
+EABICB W TiXopeE L D BT AR CEET
WRERICAEZE (p<001) RO 5. LPSHF
Bbs (M20) dcontrolFETIE13.9£14Tdh -
7=, TAlT24REE#£1Z BV TopefET8.2£1.0, ope
+EABTO.4+04THiCcontrol BEIZ L FH 2
(p<0.01) K FME SN F£/=, FHT20FME
BN THopef7.611.2, ope+tEAFI.7+21T
Hiz{&k FReontrol#E L D HEMEZERL /AT (p<0.0
1), ope+EA I JopefE L D HHEIZ (p<0.01)
EiEERLE.
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KT p0. 05 L 7=,

b. FiZEes X OBOm B A Con AFEREBORICTRIZ T H2 2 conlrol BE. -FHr24Re 81, T2 D opel
B & opet PABEIZ BT 2 A OCon AHERMERIG A RT (BHn=9). F— #1348 CTESl £ fHEFEAE TR U=
A E7KHEIT#p0. 05, ##p<0. 01 &L 7=,

c. TS L OGGE BRI ATLPSHIEEIE I MT T control i, FH2ANERIEE, T2RFREE OopefEb X
CRopetBAREIZ BT 2 MHINE OLPSIFER(L G 2T (F8=))., F—Fide2 Trt 2 EHERAETR L2, AEK
HEVZ#p<0. 05, *#p<0. 01 & L=,

. contrel# I:l opeff

EY ope-Erm [7]  opetEAssaLE:
ope+EA+NALEE EB 6
*  p0.05
o pd0.01
% lysis
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B3, HTEiE B M L AN RS D IRIAIE R (ST 20+ Y g5 058
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PLEX D, FHEREIZXLDHEOIFEREIED
I8 398 vy o i R T iR ope BEIZIEL THD
BEFMIZEET S Wm0 5, PHAZF
EACRISIC B B EENEATSH > 7=, FERLK
ISDTFIHZIEGZ X ATz L, o i e o e
WF M O IEL D, I A 5 OEE O
(BIE{EEZNR) TR U TEDICHEH < Z &AHRE
=Nz,

3. ffiv & ek 7 TR A VT kD NEKHH A3 4 o il B
IEZV B XU EHE R ES R I T DT O+ Y
G oE (M3)

17 A7 ek 7 B A i % ONK G E O F &
BiIEL, &5l s omiEZ2iEilEd s &0
oz, ZOZ &G, NKHIRRE %O S6EE
113 & TREI 2 ) AT AT 5 7 O NKHI 6 1
BmEFHEE L Tha it e3 A7k, £IT,
i & B T B L T W S NKHIAES Ve R T

a
Sl
15 7
10 4
N
3
0 []
F 24 Er RSl FHTT2HF M4
c
Sl
15 7
10
i
0

Fil24esRE F 7285 M

HhHBTEINT 1 o OMGERNT DI
EAf RLt7dy—ofETHFTo0FY %
Hu T zfro 7.
control#iZ 1T HNKHIliEE (%) 13291+
11% TdH- 7. F2dROopelf TIH18.1+
0.6% & 73 0 control BEIZ L XNKHIEEE OB &
75 (p<0.01) EFABREEINEZ. —F, ope+EA
PETI322.9+1.3% &control i & LT 2 & il
(p<0.01) BN T3 HDDopefEL D BHE
iz (p<0.01) EfEZ=RL7=. ope+EA+NALFT
1319.1£3.9% &/ Dope+BEABET LR L TWEN
K tEdi - oy 5k D FEIC (p<0.
05) M =Nz, FM72REREIZICB W T Hopelf
D NK M AIE 113 21.5+ 2.3 % THK A control Bf &
D A Z 5 LR e H L7z (p<0.01).
LnL, ope+BAEETIE25.5+16% &Mie 1 HHE
EREEIZopeME X D HEHEEIZ (p<0.05) EfE%E R
L7z, ope+EA+NALBFTIZ20.1+:4.0% &7 Dop

Sl
100 7

80
60
40

205

Fi2485H) % FAl7 72 R
B controi ] opent

ope+EAEE
&8 n=6

ope+EA+NALEE

B4. U NBFEAERICOMBIPAEHRICHT 5P OF VY A E50E

atcontrolB, FHZANGRIE, TINSRIEOopeRE, opetEABES & WopetEANALBEIZ 513 B MR OPHASEER 2
BETRY (FlEn=6). F— &34 P kRS TR

b o control ¥, TFHlr24RsfEliR, T20FMEOopelt, opetEANE S K WopetEAINALERIZ 1T B IMHII D Con  AZFERAL
RIEZERYT (&8n=6). F—F 32 TEEEEERETRL

¢ :control§, F2ARFREIER, TARFRBEDopelf, opetEANES X Tropet EATNALEEIZ 3311 % MR O LPS 25k {L K
IRERT (&Hn=6). 7— & F 2 T S RHEE TR L
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e+tBABF L U THEIC (p<0.01) MRz,
X 7-ope+EA+SALBEIT F iy 245 112 B F i 725F
b HiCope+EARE L Ll L THB L EITED
SNIaMmof. INSOFENS, fivaiHasET|
P & DA & 372 NEKHI IS 1 0 40 B 11 %h
BELUEIEREDRIZAE T REEL Tw5
AfREMEAURE I N Tz

4, AR ERIEIC L D U 2 NERSFER L KB D
BlEfERIZHT HFOF Y > 50HE
(494)

W RTSGE BRI AW D) 2 NBRIFFER (L UG O
KTNSOREERET S EMNghofk. TO
ZE R RS O (a8 fE e 3h 1T & NK MRS TE 1% 0 5
B EEBRIT Y 2B ROE & a3 2 78
I%E]bo’cu%TﬁE‘l%bf%i%hf: BX2EIZa

30 RERFERLEOE BT B Z A6
fu%@f,NKﬂM@ﬁ®%ﬁ&ﬁ%tﬁLﬁ

1 RL Ty —OREHETHLFTOFY 2R

THEZEfTo 72
FHT24RE[E 1 L T20F B Dopelt, ope+ AR

B Uope+EA+NALBEIZBIFTAPHA, Con A

B RULPSIFEHL G2 KR Lz (HM4abe). W

THHFHREMIC LK T U 72 2ERAL LS A3 iom

FBRFEICE D RMICRET 2 EMAED SNz

UL, BEEREoBRIII-oF ) 51K

NIFEAEFEEZTY, FOFY 2 HEmER

WOMEEHIRT A2 Edilehofz. 2O &

NEKMfaiEEoBE&E L REBHETH L. Th

SAG, TRTEGE BRI K S HERE S O ElE

RN RITAE A KOG L T /a AT iR

REEN. B, ope+EA+SALE HIope+E

AR EZET R (F—FEHR).

5. FifriR Eds K OVl Eirdem S A I P ACTH,
INFIAATOVRECRTIZE (K5
TR AT T - TR E-A SR EH R E2 T L
THEGEZIH T H0gEEEZACTH, a)LF O
AT OREIE DAL, Bt Tl odh
BTN ~OEEEMHM LK. controliif
IZBITAHACTHOE (E5a) 131.5+0.4ng/mlT
Bz opelE T FMT24M5#%122.3+0.4ng/m
lER0BEbREEZERL (p<0.05), FO®EKRALIC
B L, FMR72REM®IZIZ1.5+02ng/ml&7nd

{FZ controf@ LRI CEICETHEELZ. —4, o
pe+EABE TIZ Tl 24B5R1#£121.5+ 0.6ng/ml & 72
Dopeff® FRICHE~ND EHEID (p<0.01) K&
Edois

K2, 2IFaAAFO (E5b) ldcontrol#
DAEIE361.6+65.6ng/mITH 7. opeBE TILFE
B 3MF I 12754.3 £ 165.1ng/ml & 72 0 B H
Rl (p<0.01), ZO#BLIZEEL, Fif2d
FFR#1213413.6 £ 107.4ng/ml, FHTT2HERIHIC
13395.4+107. 4ng/ml & 72 V) FAf7 240 R 2121313
{F controlfii ERIFREFE TICF L. —7F, ope+
EAR TIXFM3MFE#%12466.5+359ng/ml, F
r 24 5 8 1% 13.380.6 = 39.0ng/ml, Tl 7205 [ %
1213294.2 + 82.4ng/m| T F 7 3K 88 ICope it &
FHkiZERdMEZERL 2hlopeft D ERICH~ND
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The effects of preoperative electroacupuncture stimulation on the

immunosuppression induced by surgical stress.

"TAGUCHI Tatsuki

Department of Surgeryv, Graduate School of Acupuncture and Moxibustion,

Meiji University of Oriental Medicine

Abstract

Purpose : In this study, we investigated whether preoperative electroacupuncture stimulation (EA) could
prevent the immunosuppression caused by surgical stress. In addition, we also examined whether the
hypothalamus-pituitary-adrenal (HPA) axis, sympathetic nervous system and opioids were involved in the in
hibitory effects ol preoperative EA stimulation.

Methods : Male Sprague-Dawley rats were used. Rats underwent surgery under anesthesia as a model of
surgical stress. EA stimulation was administered daily from 2 days before surgery until the day of surgery.
EA stimulation was performed on the right anterior tibial muscles for 60 minutes without restriction. Natural
killer (NK) activity and proliferative responses of spleen cells to mitogens (PHA, Con A, LPS) were
measured 24 and 72 hours after the surgery. The concentration of blood ACTH. corticosterone, noradrenaline
and adrenaline were measured 3, 24 and 72 hours after the surgery. To examine the involvement of opioids
in the effect of EA, naloxone was administrated by intraperitoneal injection just before EA stimulation.
Results : Both NK cell activity and lymphocyte proliferative responses to PHA, Con A and LPS were
significantly suppressed by surgical stress. This suppression was prevented by preoperative EA stimulation.
The inhibitory effects of EA stimulation on NK cell activity reduced by surgical stress were antagonized
by naloxone treatment, lymphocyte proliferative responses were not affected by the treatment. The
concentrations of ACTH, corticosterone, noradrenaline and adrenaline in plasma were significantly elevated
by surgical stress. Preoperative EA stimulation inhibited the increase ol plasma ACTH. corticosterone,
noradrenaline and adrenaline.

Conclusion : These findings suggest that : [ ) preoperative EA stimulation inhibits postoperative
immunosuppression induced by surgical stress. 2 ) EA stimulation may induce release of opioids which
activate NK cells and 3 ) preoperative EA reduce surgical stress induced immunosuppression through
HPA axis and sympathetic nervous system.
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