DOT: 10. 16016/ j. 1000-5404. 1985. 02. 001

BEREARERIGEETSEE 2R 111

BB R R R e ph 4
o | A A T T B g v B S

BE WER FEE XIEA
AR )
7 g

U 7E 20 5 LR FIRRIE OB AR BE R 0 1T o FISRIO T B BB RIS T BRI M2, fENTIE
Wi, B RAURIRIO R DAL AT, WERSGER P KRG, EX R

RREL.

LB T AR B AN ER B 1164, B (27,6% ) . FWEXHA60A
(52.8% ) . FEMEIERI24A (20.6% ) o XMEARI46ANHEL, FERIBAPERE EIT T N,
0,358 26 RS O R B MO T B LB, BRI, DB RRREE K. i 978 3o fhll BB fir
MA75% LB MBS, BoRPEKE T 0s-HT gL, 16 W DAMNRIL AR TR

GRS R

RITEH/S, WEg HPC) HHFEE
AREmaTHEmEsET, BNABE
Zh% B M MRS BEY R B (D@, i
PR RORES, R (NR) Bs5 -2
ahr 6-HT) fEMZniy REE P 1,
HT45-HTEHEE FTHMHRETEER
RIPER®, Frh &k (NRM) REBH B4
@,@M%Aﬁﬁ%ﬁﬁ%ﬁ%&ﬂt@ﬂwm
B 3O NRE M 17 4 S SRR A
Mg, 2k TFREB. EREMETAMHPCES
WO, WDREEE. I ITIERNEN,
mis-HT5/HAROE,

FIR G E R R & A R R HPCR
Ridci SNR % 0 BT @ 2 B X R, &
B REHPC i F S5/
Kby, FEOLEEARIM NRM X BRI
Wi, DT ARHPCEHE M i 55-HT &
FageThR % R R ILE R A R P AR

F %

SER L0 R, MRSy .t 2.5~
3kg, FREZHKETHT, TRE &
G A TIRERR, SEbE R, fiE
EWFIEA, EENSEF—ERA lcnl
/MR, BUFFEERRE, LUETEIRBERAEEIRK
SRR R H L.

FYEE T kEMN E, BFRAL
FeR, WRERA /R, REEH, HRAE
ML KR IRAL, Hlasper i E W, H
ARl TS KR, M 7~8mniE
B HEAN 2 ~ 3 mm, HIANRMEXi,

FREFSEILBALE, BKENT
# (D-tubocurarine, 1mg/kg) , &TF A
T, SRERDATERR, EHYE
YR T T RRBLIR 7% 0 SR T PR BRI I EE 5 26

LINLLICL



112

A k150ml, Sk IRZERTES6
~38°C,

Fgeas i ik, /4 40 B Sh SRAra i
F, Hlasperfiv k&ML, 7E NEFHE
DHEWET, KD RBERELS,
KRR BAREMEDNCAL £ 2K
VT, SRV LLASAbS~ 4niE B HERE, FRE
HAERAR RN, N BAREER N FER
g, *MEAIRAEETER, WrmRE. B
BE R L TQ-19 BE A E & BHUEFH
wEALE, MX-YiggEmFeE EE
B,

5 3 ) B R AR T — X R 40,3mm

BISR 22, A LB 3 R B /N E B
i, TEREWRMESABM—EE, BA
WA, BRMeEETEKRE, H MSE-
A0FY o F Rl EER A i F A5 B . Bk
W 0.5ms; HE: 100Hz; #4: 100ms
(BHR10A KM FIMEREE: 30~40V .2
IR X FhoR B R E PRI EORE ., AR
FHFEE UERIOBS —5, ZHEN—
LI

LI § TR L FNCAL RS N
P e 2 S A T RO TR RELAR . FRRIT R AT IR N
AR ANRM 76 K3, FISEN-3201 Kie
F e AL A FIMNRME kP, FISS R
B F.0,5mss FAR, 100Hz; BE, 1~5V,

YRV S5 EE RS EH KRN
B, BEBREAERSE, MEATHEE
TS L M 5 e 25 AR R, KT RINRM —
sy, R RE R RHPCRAIN B ZH
R0 — S R0 O R s B TE SRl
4, 6 YW BEHEGEERBNER

EREEH)E, ENRMREIRE # fHPC
DR RN, ALREOFE—S%, #%F
kAR R BRI A H W AR, B
PR, RERTHAMAL, D1 UHE
BAALER 0% /R DARIE B E, SHE
B 3 2 S R0 S AR R ST S B AR I R AL

ALREMNYMHPCIIEF T RER
BE R BRAIII64, TEXEE O
Gl B 8 O m2A, &
27,6%; XHE5EEm R W #2414,
5 20,6%s X GiEFtEREIEXA601, &
52,8%, RAT4FIMREET FHeh 64 By R
¥ NRM 5HIB L, ERERWT.

—. iR o A% K R 9 T O B T L B
1)

FEMBETI3AAN, METHF R
Bf, HARKEESRRE, WHEEKNRME,
BEFHEERNR, HARKHGEHBE
LB BN 2 4, Bl TR B 7 4
TR IR MBI 4 1,

B1, H—=ARIERRME F ¥ NRM
B, BABENFEFEEEE, EREE
KEEALA AR ) 5 200ms; AR R]45%P . 0
BB, Hig NRM 4580 P9 AL H Sk b %
5955 4% )L I ¥NRM/5 BP %0891 5 £ 1k U
NRMJG 2 434011305 21418 NRM /5 4 4
29745 FIERRUNRM64r 49831, B RMB
NRMJE, HARRBMG F K ) 5iH
i1 8

=, P aX B3 anr sk
7]

HME T 174400, HeproABiL7ERl
WNRM J5, %45 o 8 iy I R BR B 38
B, 7T ARMUERBENRM F HHFE
YERIBOR N 2 ImE, BREEERS, B
2 R~ AR NRM 5 dy i hl%%
T S LB PR E EH A

ME 2 570, #I% NRM §r45 B8
BBk 94 5 R Bl NRM fEED 2003
L Sk oh B89 FIMNRMIG2 4- 40465 R#K
NRMJE 44401055 HIBNRMIG 645 59320, 8%
Bk RIMNRMS B ZI, 2 490, HEEK



114

¥ 3 ¥ N

]
15 20 a5 30 a5 < a5

20 ] 320

— -

iﬁ( 1
7 4 o
o s n‘o 3 @0 25 30 3% 40 ‘5ﬂ
20 { 8g
w«{ B
.2 ]
[]
4
e
° s % s L 2 a‘ 38 a0 4% ° & °
20
105
e 4 D
"2
8
4
o
DR K} K] N o 1
© 5 -] L3 20 26 3o 3% 40 4% 5 0

L] N ®
5 20 25 30 35 490 45

B2 FRTaimds HCAIR Btk etgeh

A RGGERIE R, EFRFREAE SRR CEZRGTEERBSE ) . A—
WP REAFESIEEE A, B—RIEPARRENR, C—Righakix
525580 D—RIBHBREE 4 8 E—RIBHEAEE 6 554h,

BAREAERS: 4 AR E R EM
TR ZEN; PesSdREA & Khs
968 T v Y B b R LR R AT B I, 4R RIS
EVERCR M B, AR BRRIMNRM
R 3 fE %,

F 3t R — /AR pL, TERIMNRMIE,
B B0 HL A IR e R I R ) R B LY
A,

ME 3 AT, RIBNRMET 45 #5 40Py i
Rk #9585 4% I HIINRM JF B ZIRY &
Bkp#377; RIBNRM J5 2 4y%h144; HIK
NRMJ& 4 4> #0675 RIMNRMG643 204312,

HbgEHEIE L FREE%,

ML EWA- B E 3] % E AR
R, R AERB NRM 5 5w py 3t
BB SISO RL MG, mad—&
WSS, T 05 R A 8 1 S ks
HE TR e duE, HAK
TBC P ISR T LTS A R L 0 S R K

SN E L PR 3ot fUER Boa Ly
L2

WML T 16400, EXIBANF, H
WNRMJE, 4 3 v i S B0 ik n 5 1y 3
Ay SRR BRI 14 BRI



113

585

13 b + N
° 5 w 15 20 26 a0 3% 40 45
ae
1
5
12 4
&
4 )
o .
3
19

5 *o 1'5 : 25 4'° a5 4
2 9 © 5 19 15 20 25 30 35 40 4%

B1 #HEFaixadtsELCAIRAR X REALGG

V ROGERRIEE, BAEEFREREBKME ( &=MrFEERB
W), A—RIEH g XERIFFIEEETE BB 4B R R
C—HRIBP AT 2 /b D—RIBREKEE 4 2% E—RIBR4E
KHfE 6 5reho



e S =2

RN S-S -

115

958

8 B 377
6
A
12
[[-4
8
3
4
2
-]
P Y r
L J * al
5 w 5 20 26 a‘o 35 40 a5
20
D 67
(X3
"2
(-]
aq
o \
-
) (3 v T )
o & w 16 20 25 30 35 40 45

-‘s K2 'y * ]
20 25 30 35 ¢o a5 fb

8

] C {1
(23

2

\oJ ;

[}

[

S

g

X,

T ~
@ 6 e 5 :o 25 :o

2 312

o s ¥ 13

S 19 L] 20 25 a‘o a5 “0 a8

R IR &8 FE SR LCALR 4 ¥ {23 LM 0
N R rE PRI DN, B SRR B A—T g BT
g A, B—RIgrRE AR C—RIBRE A 2 5%k D—RIEON
B 4 4y F E—RIEOTEERIRIE 6 7%

SRR 124, 5 I AR
75%.

4 S NRM J 2 30 300 0 R B —
A BRI ERE TR, WA, R
NRM#T 4555 &by 0 pa Bk nos, &%
YR, ERRBRRLS, EHZK
e, WA REIR AR I
i SNR MG BRI e B 1555 & 1k R
NRMJE 2 43 S0 p 8219y 45 1LRIBNRM
55 4 5y 5239, E1LRIWNRM 5 6 43 B
B B109, MK — BT, FIMNRM 57

AR TS, RIVEXFIART I
il

it ®

WOEEZIMAEH, EB5HER
B, MREEO, HERFD F # X
ok T RAEEEHRCO B A R
B &R, RATGMESWEDEHE—
oM AT, 51 DA o T R L
BBAENAR N, AR, AR



116

b g
®

0%

F T3
L~ -

155

——t

¥ K2 —
as 20 35 40 45

20

2] D 239

¥ ¥ r v v
20 25 30 35 49 45

4 T f’l

nouazozaaoaswas

219

3 3 N
15 20 2% 30 a5 40 45

109

02530554045

B4 ¥tk iads BCAIR A drd) L4308 653 vh
ARt ERERIE D, EFRF R, A—REPEABEFIIEEN

73@; B—Rgi s kB m iz C
syeh; E—RIETERET 64
%?ﬁd’éﬁﬁﬁﬁlﬁ“)m, YA ¥E T A X

JLEHETTR SHMERIERA XN,

g HEY, MEPESL NR) T
D= SR GURE R, AR EE M I &
R o v o0g 152 Ik A 7 e R R Y 2
FEEEDCD g FE g R 5 - HTHH th B4R
B B B B BB

RINBFEWEERIEN, SMANBERGES
AEB A M T 2, R AERENRM RE 590 %
396 2% B 88 BB 100 B ) R R R
vy EEMNASLRMENT L. R

—RIE AR 2 S8y DRI AR

i

10% 20, RMNRME X B E.5%
B RO AT OO B R A, S
NRM/EAE75% s B ik (Disinhi-
bition) A, B FURATHE i SR 0k iR B,
BLBINRM 5-HTRE# &0 i) _E 17 8 B RE R
XN RS, H DN ERD Y
P9 B SR A B L

SRBERS, W EEH5-HTafig
HIEREE Y, NREEE E7R 5 W
REBOOOD T ERSREZECY dEEMHE
T, RBINRE Li74EH, Harvey R



BRI HRIE, shmins-HT4 & F
Me5~74% . K B MHPC TR E, F
i 5 i R ——BR R B TR US|

NR 5HPCH B s % s mBE, 5-HT
STHPCHZTTEERMBHER, Licke-
skind S EBY, MBS R R R FESMIR, 3]
2B AR L AN B3 E Bk (PCPA)
BRI, U AR 5-HT s
R, NRAH ik EARBERRCD, Hm
15 5 BEER I . RATLAFE I
BB R LR, HWNRMSE, 4
T E R R4 OB s
Bro BMERRAMIMER, SYNRMZH@e, HF
TRy s-HT ARk s-HT A%, AT
HPCHfipy5-HTAE 2 tk, 7EHPC &gk
WP REEER., WA B NRM # 5 %
LI F 55908 A 0L B B BB R G 7E B K T

117

S 3 o T 40 4 PR SR A R B4 B B
153800 B A R K KNRES, 7 BEAT
BREEHG-HT LIS, BBEE SRR, R
LM NRM 2 (54 %8 B M #2506,
LPE FRER 5-HT RN E S 2 HT
HEEMEMRREEFEE HWEHD,
RINMEEB P 50iveras B K T LEH
W2 2 41 bl b 22 5 (B K B 43 0 L ¥k 5-HT
FINARE 8, T B @SR U R GEER
g0 BRI, HPCL MR i B
WAL, MERAEIRS.

HHPC L #y e 6 5 RE B9 & R L8z, X3
WNRME R R A, £ ENRMAE 4 33k 4
Rs-HTfemeth, AHPCE BRE
WRLHNEE, B9 SRHRY SR
NRME=ARRRRNAR, &2 ER
NHIBFFT, XM RARI B, BRI,

$ % X W

CLO XA, B, mEINE DR Em, ABEER 1081, 331328—334
C2O XM, BER: WD MTEEIME MR T RS LEM, B¥ER 1983, 51300

—311

( 3 ) Fuxe K & Jonsson G+ Futher mapping of central 5-HT neuroas: Studies with the
neurotoxic dihydroxytryptamine, Adv Biochem Psychopharmac 1974; 10:1
( 4 ) Azmitia E, et alt The efferent connection of the median and dorsal raphe nuelei

in the rat brain, J Comp Neural 1978; 176:641

C5 ) ks, BE. RET. AR PR S A BOS R R Fo fe or oy W, A8

R 1983,35(3) 2295300

( 6 ) Eobilliei P, et al: The raphe nuclei of the cat brain stem: A topographical alter
of the efferent projection as revealed by autoradiography. Brain Res 1976;113: 449
( 7 ) Couch JR: Responses of neuroms in the raphe nuclei to serotonin, NE, and Ach and

their correlation with an excitatory synaptic input, Brain Res 1970;19:137
( 8 ) John DG: The hippocampus. Handbook of Physiology: Section I. Neurophysiology

volum II 1960;1375—1389

( 9 )Von Euler C & Green JD: Activity in single hippocampal pyramids, Acta Physiol

Scand 1960; 48:95—109

(10) Ranke JB: Studies on single neurons in dorsal hippocampal formation and septum
in unrestrained rats, Exp Neurol 1972;32:227— 240
(11) Proudfit HK, & Aderson EG:XMorphine analgesia: Blockade by raphe magaus

lesions, Brain Res 1975;98:612—618



118

(12) Beall JE & Martain RF; Applebaun AE & Willis WD: Inhibition of primate
.spinothalamic tract meurons by stimulation in the region of the nucleus raphe magnus, Brain
Res 1976; 114:328—333

(13) BERE., WARE., 84 M. HRSEmAmouEs & IRR R H-5- BERBRNHT.
WmERE 1977, 1 ‘ |

C14) BREERR, HPIE, BB ES %Uﬁqﬂéﬁ?ﬁ&ﬂ*i%ﬁﬁ'&%ﬂﬁlﬁlﬁ.ﬁﬁﬁé“ﬂ&ﬁ*f*'ﬁ' U
R EX, ABEER 1978 31(3): 209—217

( 15 ) Eue Anelersen, et al: Dorsal Raphe stimulation reduces responses of parafaseicu-
lar neurons to moxious stimulation; Pain 1983; 15:323—331
(16) EEER. I, BB R AR T RS RS A B Rr Bl 2R - 1084,

36(1)133—41 )
(17 ) Lints CE, et al: Altered sensitivity to footshock and decreased brain content of

serotonin following brain lesions in the rat. J Comp Physiol Psychol 1969, 67:23—31
(18 ) Harvey JA, et al: Lesions in the medial forebrain bundle played effects on
sensitivity to electric shock, Science 19653 148:250—252
7 " (19) Menabem Segal: The serotoninergic receptor in rat hippocampus Neurotrans-
mitters and their receptor. John Wiley and Soans I.td, 1980, pp83—100
¢ 20) Lickeskind IC, et al: Central mechanisms of pain inhibition:s Studies of analgesia
from focal brain stimulation, In advances in neurology Vol 4, p. 261, Raven Press, New York,

1974
( 21) Hong JS, et al: Determination of{methionine enkephaline in discrete region of rat

brain, Brain Res 1977; 134: 383—386
22X . #HhB. Y %Eﬁu_té’%ﬁ&%ﬁ'ﬁﬂlﬁﬂﬁﬂ RERSHIER. REEESR
321974y 54(10):628—633

(23) EiFES: (PIRBABNFEY £ 2R, i, BFBKR, 1980
( 24) Oliveras JL; Guibaud RF & Besson JM: Pain I, 1975; 139—145

Effect of Stimulation of Nucleus Raphs Magnus on
Hippocampal Units Subsequent to Noxious Stimulation of

Saphenous Nerve in Cats
Liao Wenhong, Chen Zhigian, Xu Huaying, Liu Zuozhou

(Department of Physiology, Third Military Medical College)

The experiments were all performed on twenty healthy adult cats (2,5~3.5
kg). After essential portions were exposed under ether anesthetization, the ani-
mals were paralyzed with D-tubocurarine. Artificial resbiration was given to main-
tain their life and the animals remained conscious throughout the experiment.

A noxious stimulation of a series of square waves was given to the saphenous
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nerve of a hind limd of cats. After stimulating the nucleus raphe magnus of
medulla oblongata, the changes of the discharge of the hippocampal pain-related
neurons were recorded with glass microelectrodes,

A total of 116 units on the dorsal hiprocampal CAl area which could main-
tain a stable spontaneous discharge were recorded. Among the 116 units, 32(27..6%)
were pain-sensitive units, 24(20,6%) pain-inhibitory and 60(52,8% )pain-unrelated.
After stimulating the nucleus raphe magnus, 46 neurons of the 116 were again
observed. It was found that some of the pain-unrelated neurons and also some of
the pain-senmsitive neurons were transformed to be more susceptable to pains, while
75% of the pain-inhibitory neurons exhibited the phenomenon of disinhibi-
tion.

These facts suggest that the ascending serotonin(5-HT)fibers of the nucleus
raphe magnus exerts a morphine-like analgesic effect on the pain-sensitive modu-

lation of the hippocampal units subsequent to noxious stimulations of the saphe-

nous nerve in cats,



