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Activation of Endogenous Anti-Pain and
Anti-Brain Ischemia Mechanisms

Koki Suimosi, MD, FRCA

Department of Anesthesiology,
Niigata University School of Medicine

Abstract

It is well known that there are descending pain inhibitory systems since Reynold’s pio-
neering work in 1969, and even segmental pain inhibitory mechanisms since the hypothesis
advocated by Melzack and Wall in 1965. Thus, it might be ideal to activate these pain inhibi-
tory mechanisms in clinical practice without or minimally using the analgesic or narcotic
drugs. Although several measures were found to be effective for activation of these mecha-
nisms in experimental studies, there have been no definite way in clinical practice of alle-
viating chronic pain by provoking these mechanisms. Sheally et al. reported spinal cord
dorsal column stimulation with surgically implanted electrodes to be effective for treating
chronic pain patients in 1970. On the other hand, we found that percutaneous epidural
stimulation of spinal dorsal column ameliorated chronic pain in 1971. Since these studies,
numbers of patients with chronic pain have been treated successfully by electrical stimula-
tion of the dorsal column of spinal cord with implanted epidural electrodes at our clinic as
well as other institutes. However, the detailed mechanism by which this stimulation pro-
duced analgesic effect is still unknown. We presumed that there might be an endogenous
anti-ischemic mechanism in analogy with anti-pain system, and tested it in the ischemic
model of mice. We found in 1986 that prior micro-injury in the brain significantly protected
the death caused by following brain ischemia. The other goup also found in the same year
that prior short period of myocardial ischemia protected the following ischemic heart
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failure. Since these two studies, several investigators confirmed this phenomenon in brain,

heart and other organs, which is now called preconditioning. This ischemic precondioning

phenomenon is already applied clinically

during heart surgery. The background mecha-

nism producing this phenomenon is left to be answered. Activation of this endogenous

mechanism by a substance or some measure if found might be beneficial for the treatment

or prevention of brain ischemia.

Key words: pre-emptive analgesia, epidural stimulation, NMDA, pain, brain ischemia,

preconditioning
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The epidural catheter with stainless steel wire
Three coiled stainless steel electrodes attached to the epidural catheter
Multipurpose epidural catheter electrodes

B3 THREE TYPES OF EPIDURAL CATHETER ELECTRODES (Shimoji et al,

1993)
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Pain complaints:

persistent burning pain" and
"wave-like agonizing pain"
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Spinal cord

SCP

9 Monitoring Methods of Brain and Spinal Cord During Surgery

TCD, Transcranial Doppler;
ICP, Intracranial pressure;
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EEG, Electroencephalogram;

SCP, Spinal cord potential

THREO LTI LD HTELELE. 0 F
O IR E R & IR & IRKBE T A DR % R 5
CETTL, LR E RN LBR R $5
AL—XIHET L LHICLTVETS. 21 C
R AR & v b DWRIEE ICEEE D A v id B
WKEHWTT RO A Y F Y TICEZ Y —OPEHS
EILTHHY 7. FIZIBE S A M, K
METETBIETOTHOFLOLETTA. L
o T, 2HLHLHANLMLEIDH 4 %5 & H
LTWEWn) ZENREHBAI LRI ETHEER
WET.

fEBEME KBIIRIE O BEETIX, BHLMICE M
BREBENDD N TTOT, Mk L KWL, &
BE, K&, KEEDOKBICHITEFL T o b E
BN —D—DDWEH R TEETTOT, hE R



FRL144F (2002) 4 A

116 % H4%

i

FriBE R

158

191 1T YSL Y

‘dwreo Axejre uvlaBOQNG ‘YOS

‘durgpo A1e3ae prjores uowrwo) ‘y)) ‘ssed4q Areuowrndorpie) ‘gd)d ‘wrea8o[eydeousol1od[y ‘DIA

‘renyuajod uoroe 8aIdN ‘dV N

‘rersusjod paood reuldg ‘Jos

‘rerquajod pexoas [eIqaxd) ‘dHD

(4 —L¥E¥ ‘9EE) INVNIOVIdIY HOUV OILYOV LNIMYIANN OHM WSAUNINYV JLLYOV
HNLOASSIA HLIM LNALLVd V NI ONIMOLINOW TVILNZLOd AIMOAT TVILVISILTAN 0LX

31NSS3ld |e|4dly ueaiN dVviN
aimesadway |eabeydos3:al

r T \
Byww ¢ 0S 00t
f T T I T ]

J. 02 0€ ov

WEY (JedAL Aoxoegeq)wsAinauy diHoy bBupoassiq

L2/7P0/EB

‘NIasswoe,

..... f—

dVN

dos

ZENOZN
(.£0)d3ao

ZENOZN
(.y2)d3o

uo gdod

MEOMRNNNNNNNNA A O
P R LR R e e R e R R R ]

iviv00 W

"vﬂ

p
:;<003
151

151

ST

stvos 1



T RITEMEHUA M & POAE YRR A 159
Idiopathc Scoliosis
Harrington Rod
Lsa— C7

Control NM

//H \“

' ISpV
IS 17y. ¢

5ms

11 MBEEER D FoteE = S ZICTHBBREMN 2 YN, HHIATER (%
BRF—¥).

BT, 2h% EREICRBICAT VX 2 T 22D TTPLLEIRV) THA. BE
AR ITIEAR TR0 HvIc 2 ) 4 & 4 TRESTIND %L 2B E0EICRY 4. »
EOEEDNIEA LR R D TH25 I L - FTHRIZLTE DX ) IERIII B A 2 BF A




160 FBEEAME B 116 % $4F Fril144F (2002) 4 A

®4 WRBHE

ﬁkﬁ@ﬂxyv7,ﬁt$ﬁ%z&v7,ﬁk
ICU 2% v 7, BREEMR Y v 7, FANRREK
i,%ﬁ%ﬁ@,ﬁﬁ%ﬁ@#ﬁ%,ﬁk&ﬁﬁ,&
m&t,nx&&,%ﬁﬁ-¢$,mtﬁ,ﬁkﬁ,
SRR, =g (), BAKE (BR), JTAT 1
ANHA LY A (), AV ¥R (), ZHER,
A4 I—p =Kk £BE HNVTAV=TKSD
ﬁ&ﬁ,s%v&kﬁ,nyFVﬁﬁ(ﬁ41-ky
b b — AFHEE)

5, KA HRBIIPIT T T~ ST TY
étwi:&ﬁﬁ#ﬁ%ﬁ%é:kf@&wﬁtl
3 s, 29 F BT LA K o T AR R I 12 A 212
54 5 OPERIMICERMICBBL TN 2L
Fogn7i e Bwv g3 (H10).

R E i — 5 ELR, BRAROMBEDBE
éAﬂi%%ﬁEﬁoTﬁbi?@%%ﬁ?%E
T2 TEA, 16kg OENEG X T EHM
DEMOESHHIHO 1 BIZBPILTET.
MRS BRDEE SN TR Z > 72 b D12
rEbNET. brok IHIRNVETELD
CHAEWREVIZET, ALY Y —ALbD
tuﬁofwi?m%bﬂ%gmié%%ii
LT bTEN0%DEMIZZY T L. LHALED

%é%uﬂg%UU~XLfﬁ%%ﬁT&iT
E,K%K@@Lfiwbibf::fiﬁ%%
FTBHET. TTRLIORRIA YT Y TIS
¥ — LEDNLEROFEHEHRD TR L)
CELEERIC R o TWVET.

b TT L, MOMMNEED H\VITERE
B - EBREEORLEIIENPEREITLT
EEEE S D EADbR ) ET. ORI
K%T?ﬁ,ibSVFUT@NMDAﬁgﬁﬁ
EELEEFLTCVALEILNET. ENTR
FAE < U5 BB LS LT I PIFEYE OB AR A
BORFLPBEEORMBHOLBESTE L9 L)
AHEEEI )T LC, MELRFOL) 2D D
ﬁﬂb&éﬁﬂ@:ﬂﬁﬁ%f%é#%bniﬁ
A Sk cEE» L L ERA. 1R
BATTEXITIERTPESNDAE - FHEMLS
HLTHA V77 Y7 - BRE=S — 21TV,
2 LTMARIBAICZFNCRLT S E V) &9
Ly THRABICLETHLEEZET.

WEHmHEZEOLH 25T (R4) BHOXFD
ABEZLE LTROFEERDbOELVERVE
+. 0 b HBEARE) T8wE Lz (AXRE
WHEOCTFAHOHEOBELEFEER, LR
FEABERY, TELLZ2LDOTHE. HEAD
W EHT 5.)




