Projections of Pelvic Nerve Afferents to the
Intralaminar Nuclei, Mesencephalic Reticular
Formation and the Red Nucleus of Cat
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complex ; V P L, ventral posterolateral nucleus.
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Fig.1. Evoked potentials recorded in transverse section of F 7.5 by electric stimulation of
contralateral pelvic nerve. Black dots indicate recorded sites. F 7.5is the frontal plane of
7.5 mm ahead from the zero frontal plane. Horizontal positions above zero are indicated
H 1.0, H 2.0, etc., while those below zero are designated H-0.5, H—1.0 in millimeters.
Lateral positions to the left or to the right of the midline are designated L 2.0, L 3.0, etc.
in millimeters.
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Fig.2. Evoked potentials recorded in transverse section of F 7.0 by electric stimulation of
contralateral pelvic nerve. Black dots indicate recorded sites. F 7.0 is the frontal plane
of 7.0 mm ahead from the zero frontal plane. Horizontal positions above zero are
indicated H 1.0, H 2.0, etc., while those below zero are designated H—~1.0, H—2.0, etc. in
millimeters, Lateral positions to the left or to the right of the midline are designated L
1.0, L 2.0, etc. in millimeters.
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Fig. 3. Evoked potentials recorded in transverse section of F 5.0 by electric stimulation of
contralateral pelvic nerve. Black dots indicate recorded sites. F 5.0 is the frontal plane
of 5.0 mm ahead from the zero frontal plane. Horizontal positions below zero are
designated H—2.0, H—3.0, etc. in millimeters. Lateral positions to the left or to the right
of the midline are designated L 1.0, L 2.0, etc. in millimeters.
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Fig. 4. Evoked potentials recorded in transverse section of F 4.0 by electric stimulation of
contralateral pelvic nerve. Black dots indicate recorded sites. F 4.0 is the frontal plane
of 4.0 mm ahead from the zero frontal plane. Horizontal position above zero is indicated
H 1.0, while those below zero are designated H—1.0, H—2.0, etc. in millimeters. Lateral
positions to the left or to the right of the midline are designated L 1.0, L 2.0, etc. in

millimeters.




B HRERPVEEE S & U~ 155t 149

1. BREBERERCS T 2FREM

1. BREMOKR, 21, B, KRB
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L ORIIAE CIRIRIEIZEA L LTHz RIB T/ 5 h
T RSO EORIBICN L, 2Hz KB TH s
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Fig.5. Evoked potentials recorded in transverse section of F 2.0 by electric stimulation of
contralateral pelvic nerve. Black dots indicate recorded sites. F 2.0 is the frontal plane
of 2.0 mm ahead from the zero frontal plane. Horizontal position above zero is indicated
H 1.0, while those below zero are designated H—1.0, H—2.0, etc. in millimeters. Lateral
positions to the left or to the right of the midline are designated L 1.0, L 2.0, etc. in

millimeters.
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B R B R 0 R 2 R R A e W8 50 msec THI» THMICH 2 RIBIC & 2 RIGHR
DERTEZ, 2N L 3BRBEMOETLER 10 125 Honl, FBMBROERIZO>NT, B2H/#ICL2
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IEOYIHB R OFEE CHL T, B2 Ml cERan 59%, 300 msec T 92%, 400 msec TELXEE %R L
e RISDVEABHE ORIB* EAECEDLY. FIKE 7z,

F75 F 4.0

F 7.0 F 20

F 5.0

Fig. 6. Distribution of evoked potentials recorded in transverse sections from F2.0 to F 7.
5 by electric stimulation of contralateral pelvic nerve. The following symbols represent
amplitude of first positive waves: +.,25-49 4V ; o,50-99 4V ; e,100-149 4V ; @, larger
than 150 V.
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Table 1. Latency and amplitude of first positive waves

Initial latency (msec)

Duration (msec) Amplitude (4V)

(meanxS.D.) (mean=*S.D.) (meanxS.D.)
CM (n=20) 20.1x2.8 65.4124.4 62.61+42.9
{dorsolateralis (n=15) 15.6%1.9 28.1+3.3 75.8%26.1
CTT (n=15) 16.5%3.2 34.2+4.4 58.6+32.3
RN (n=15) 17.7%2.5 44.8110.2 85.2+23.3
Latency Amplitude
(msec) wV)
Face
— 13.4 190
Forefoot
— 16.8 152
Hindlimb
— 15.8 193
S2
- 17.5 110
_lisouv *\U/h\\\v/w~mm -
20 msec

Pelvic N.

Fig. 7. Comparison of evoked potentials recorded in CM by electric stimulation of face,
forefoot, hindlimb, second sacral nerve, and pelvic nerve. Latency and amplitude of first

positive waves are shown.
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HEHEEMTH D (B4, 5 6), b5 1DkdulBER
EHRLOELAERTH -7 (K5, 6). I eiIEIBHE
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Fig. 8. Change of evoked potentials record-
ed in CM by varying intensity of pelvic
nerve stimulation.
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230 BEHIAHARIB O 2 GEM L TH Y, RIBIEN
HIRBIC & 2 ZNDFH 93.9% ThH -7,

% £®
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Langley'® 1z & D17 & 1, % ORREISAVEEL, BTE
»HIfERE (thoraco-lumbar outflow) & H 2 D izxt
L, BFILEES X UMUBE (cranio-sacral outflow)
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1.0 Jr\/\\/,\
&0 W
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10 -
J{W Jisowv
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2 -
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Fig.9. Change of evoked potentials record-
ed in CM by repetitive electric stimulation
of pelvic nerve. Pelvic nerve was stimulat-
ed at 0.5 to 20 Hz.
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Fig. 10 Change of evoked potentials recorded in CM by double electric stimulation
of pelvic nerve.Left: Evoked potentials responded to double stimulation of various
interval are shown. Right: Amplitude of first positive waves recorded at second
stimulation are shown as percentage to control.
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+
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Fig. 11. Change of evoked potentials recorded in CM by stimulation of pelvic nerve
after intravenously administration of thiamylal sodium. Thiamylal sodium was
administrated intravenously 20 mg/kg. Left: Evoked potentials recorded before
and after administration are shown. Right: Amplitude of first positive waves
after administration are shown as percentage to control.
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Mountcastle 527 ZRKOMEA SV AL E 2 {2, BE
BRTRBE—Ie—BMto 3SBEEOFREMEEHZ L.
2, MIHEBMAEOAR L > TH ZOBRER IOV
B2 OFEENRD D, ZOFEMIEBohLL,
BRI DL TR RHNCHEN R EINT
W3, A SU290-8 13 R 02 B L TEBEREORDG
RIS, LS, BRERBTUHEAEAL T2 LR~
feo W%, Ao BRMRESHBC L 2EE»SD

7

FRENFPEZFTI22L1080, ZTORHAHEIKY
BTOSMEREL, L LTS, DEADER, Wb
® 2 Rexed V Bz EEHRL O KIG% 508k L 7. Morgan
529 {F horse radish peroxidase % Fi\> 7= fEf2FIE
EA T, BRMERLROELGHEIT Rexed V VIBIZ
BETT 2 LRE LI, BREERLIROFRANLITR
WC2WTIE, WA 2008 (3 TESE B & U ERET
FEROEHF 2 S, EHEHTIRAIROME TS
HIZEWRE L 2B 2 Lk, U2 35
BHREIRB L 2FREMEEHNTREL, *
DRISETAMECEHAE» 6B o0, EEEETR
HifIZE» 5, THEHETIBAERE2PLELR, #
RhersiEenih ol bl T, EBE, BLrnT
1%, Lz SD008 [ FERET A Y — T OR & THE
ERIEIOET 5 LT, AR A 0 BBERER
R T T iR SRR EA R &L, BTR
VIO E S ERERR G, ESTRENMIERE TRV S
BAOD L OFFEFK S L, FHKERES L CEARIERE
ETHEE L, BTV, 23 BRMRERBESB X
UBEME 2 2 W ZNESFIB L, WO TMETO
FEREMAM LB L, PHEHEOE MU ILE
TIRBCEBKO RS MES T, EREIMUERET
TR D BTN ISR TS 2588 D 5 3 Lk~
7z, BERTR, KB 510 BEBHROKEKTH 3554
EAI%% (ventral posterolateral nucleus, VPL) ~A®
BENZDWTIFREL, B—B—BYED 3BT
iz VPL O SHAE T/ 5, FIHB%E OIS £
B0 EEFIE 12.3+11.4msec TH B Labhdz, KNE
BiowTid, B&/ 51 2, anterior sigmoid gyrus
D% ER, posterior sigmoid gyrus DHIEE, orbital
sulcus BURH V> D ectosylvian gyrus D FIER, orbital
gyrus, marginal gyrus Bi&t» & MEIMECERBA %
it AP A

RRWIALIC B 1T 2 RIBAIE O RSB TE2HA

(lemniscal system) & E&# 4% (extralemniscal
system) OWEFEFOEEE L <HMSN T3, Mount-
castle 52” ® Hunt £ {3, /sAEY L — b FREETIZ
BWTHRKREAIE (ventrobasal complex, VB) @
—ECHEIC L > CIEBI S A MESEET A LR
BHe»cl, SO VBIZBW TERERIZRELT
W3 ZERRL, ERROROEREDGERR O
BEMEERHRE L 2. Zh XL Starzl 5%, French
53 E, TOBEROEIMZINS OROBEED S
B AT Y TR AR A 2 LT L, SBERAAEZL »L
BEARPURR I 125 2 IR R R EE T2 2 &
FHREL, ERHRINLERNAREEA, ZOKL
BEE, B, BREBESOSERNERLEER
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CIFRIZL T2, MR ERIFHMRE T Nauta f
DIGAIZE D CM It b 5 —RERREND S 2 &
73, Nauta 5, Anderson ©°", Bowsher®*®*®iZ & -
THLMZEh, BEENCL FRFMEZE 2N LURIE
BEIRANIZEE, R CM I BT T 2B S v b 2 o
2. TOEHAMES L VHIZEZ LT T2 8B E2A
B3 3O L . B 1 OMMIERERKE I, B
BEREEL, FHTIHEARICEL TEREFORP
%BALDZOMBAORe N EH%Z o, EBETHT
=R O EEAE I E L, KT
SR L BEEMROHDO L Db T, BTIEMIESE
M & U TEOENA, FHTEARIERO SRR
BLTHEL, ROTHRIKDO VPL 2E 2. F20HE
BEURBE I, RIAMANE 252, BTHERTR%Z E1TL,
B TS BERRRE O, i Tid 2 DML
ELAAIERFCEICRZLY VPLIZET 3, B30
ERIFREERRE TH Y, BRTIEIMASE L OHIER
BRBEOFHICAE LS LT TEEICKRDL 2
B, SS5WHREKENLURMEENES EBENEET S
PHELTWS, —7F, BHRKE > HEHERKE
(neospinothalamic tract) & HHEEEEKR (paleo-
spinothalamic tract) 23489 3 & 2 285 2409, H
IR T I E AR &t AR O AL T
#H[RD VB, L LT VPLIZKDL Y, B IR
EERREE L b, BMEERERAEERL, »<
OHBDZ2—arEELTETT285Y F7AEOR
BT, HRBIRAEHCRDIRETH S, WEOH
BIZ DV TSN TRV, L EHRKRRICEL
TIREYOBICL2EZRENEHTHS. L F OFER
HRBE D RR#EIZ, Marchi @ TR RER ST DFEHE I
VPL &b b, T BOBMESEEIRAKERICKD 2
23, A2 DOEHTIHRKCEBERME L X2 O3 LI
BoATHD, b OIMIBEERRE CELT 2 ET
BEZOIE, BI~E2ERHONMUTEK L D H 2 HH
HWRETHE, Lrd, ZOKEBAXBLIURA2TIE
ERTHEHNE PREBDSATH LB THhT R
WHEETHDATHS,
EFARPLHEHRKBOKRIALICB T 2HRT
HLWEAREDS L, BIICM ZZ0EREZLT
W3, Kruger 59, Albe-Fessard %49 i CM {28 1»
TEEMRC L 2 EMR 2K, BRARCBIT
ZEINAEBEOBR 2 HD . ol mEBICRIAL
AF=NetEN L CERAE 5 2 FRENM » L&
U, BRI o L R 11.5~12.2 msec, BIE#IEIC
LT 16.2 msec DR G EBR, ZLTCM Tiz T~
TRERERD & KiEsE o i, RBTEREERETI
ki £ 7z. Dong 550 OIRETH EREICER

EREERD A7, NEHRERAIBCLECM T
DHERBLADTBZII DV TREDN O®ENHY, @
M EE 17.72 1. 7msec DRI 28 L 72, HE
D CM ADFHFHI DT id, Dell 55250 33 0
EROCTEBORORIG (15~20 msec) % 2~3 @D
REEZAFTH TS, BT 13— QTR EM
BEERFML CEREMEIHEL T2, HRK
BT CM THRRIMEICR L% 08 THRERS
N, T O 16~17 msec TH B L7z,
AFEERT, BBRHERBIC & BRI B
WT, ELLTCM & PllizBWT, MEKICHE—
—BtED 3HEEESB L (K, 2). RIEAESN
CELE CM OLEEICbLz-TB8 Y (E1, 2, 6),
VPL CIEERMUIFOERIZREL Tz w3 k&
510 DI & BN TH B, FIHIBMEOIIE Eosb
R L VPL T2 12.3+1.4msec TH 5 DT L
CM T3 20.1+2.8 msec TH D, ME W IIEE =D
Roons, 27 CM OB TEBMERIE L D AE
RIFBORIEBE S W HLIc BB EE L, &k&
CEFHEE2TRo L 25, ML BEBROEERIE
TRIGHE S 1, PERBTD 6z (B7). Ib b
D BRI T2 13.4 msec, BERIETIX 16.8
msec THYH (E7), ZDOFERIF Albe-Fessard 59 O
BREFF-HLT0S, BREEIIRC L 3 RGO
LB EAD B ERIELS 17.5 msec, 110 )V TH B D
WXL, BB IZIFEEET, S, AEERTH
259 TP A O KERIETO 2 n 513, 15.8 msec,
193,V THD (7)), BRMEOFNILL LD B
WEL, RIBIZ/NE o7, ZThbDEER, B
B0 CM DR IFEERRO T hICHL, £v -7
AtE, HREEOMIC, BEEND BB EERET
3, CM TEBHERBIC L VB NRIGDOAHEIE
LHEC O, RENEE T s L) 2 & (F
1, 2, 6) 4, PRMEMREC NEE D CM TORE X -
EDLBVLEVLIBEORE SO CEMUT 2,
v —LEOMERERICHT A ERICDOWTRE L O
% H %, French 557 i3, HBEEEFEREEA LN
BB LTE, RMEEAEHECBT3 LD &
WERIZY AL ES— LIl k- TS d nz 0
T, ZOEK|OREBFIMEBC@E cHERL .
Albe-Fessard 5% &, KD CM #ETAMEE W
BT 2 EERBEREREMLORY bV EY LTk
2iM&El % BE L 72, Yamamoto 55 i3, KIMEE B &
UBEHER O BR B RS 2 AT 2 2 L
&0, YFTRAEELEUERE Y ZOERICBRET
H % & EFEL 2. Abrahamian 5% 3/ VL E S —VE|
BEEABREIEIL AN E R BE L, KERCE
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WT, FAT 7=V T4 7 L0EEIZL > TG
FiEla n (11), 7, E6E 2 REEIC & 2E1E
IR T, EELEEIC 400 msec DHBHEREEL

(B10), 15 Hz UEOBHEERMM TIREHES N
o7z (®9)., &5 CM TIREREMOTLS L
DR (R, ZhsOFRFRITEBEERLSE
O CM ~DORFHRER G RBEREEN LSV 7
AMTHAZ L EHRL, ZORKRIEEEEEEL
CEWARICBL, HEMRKREE HITLTw2 o
FE&ns,

i v RV BT B EITREIZ DV TIE, Mehler &%
Y VO BEHETRIEOUEHERIC L > T LEDEIIC
FEHERKREZ RH L 72, Robertson 5% %, 2128
W TREAEO MBS < & L ~oL~ i 8RRk
DIFIZHLEEELPOEER L FROEBICEEE
%5 EHMEL L, Morin®™ i3 o MR OE SRR
WED, FRMEEONMIEREINDRE ERH L.
PSR ES R & 2 FRERE COBREMOT
iz oW T, B UL I B WL TR
I 15.910.5 msec DFFEM L ML 2. EKEM
BROBIRBIC X 2FRELE, BT HhiiEskE
ERQKEE B AN S L, BERERTET
& 11.7 msec, &HE T3 12.0msec L& L 72,

REERTIE, PREIREE I By T BB E SR
&Y 50,V EOBEREMSEBLNIEALIE 2 2
OEHTH - Iz, 1 DIZPIREREEAERETH D (K
4, 5, 6), ZOWMALIENEBHEOEIMUET, SMUE
BEERBRICH YT 5. fihod 1 D3 BB ERRE
ST 20 EER 2P LE L TH S (K5,
6). Thoid, REMEOGHERICIZIZ—HL TV,

IR ZH R OEECER LIRS TS
D, MEREEENC I3 BAIO KHIER S & vl o /N ER
BL Y- T35, Massion 5% 37 0 F o —YJf
BToA2T, SHEMROBESREIRIC XKML /b
HMROWMBU» SFREMANZERL .
Nakahama &% % Nishioka &7 %, #» 2B T
HHEREOFEAMIES ~OBFHE O WTHEN, B
BRI~ OACESOB S 8 THY, %
ORI HEREMROBERME £, BEE I EMU~,
R IEER, HE > B T T REI~EE L
T2 L& L7, Larsen 5% &, ¥ L ICBWTER
RS CHREED SRR OFREMFEH 23K, /I
HHREER Y & KRR ER M O b 2 RRESE 2 T
2. —# ' Nishioka 557 12 & hid, MR O FiEA
HRER T~ O BN, B ROBER L KM EE D
BENCHARTLEWEEEED, —HO=a—o T
BHSMUORBIS L—RRcRIE»ESh, Fhid

7

FERMOIMFZH < B 505, %72, Fanardjian
5% £ Ghez’® b RGO KIS QMBI HED LW
H»SBEEZI T2 EBRT V3, KEBETER
MHREE SR X 0 REOAHMIREERS, MIRE S0
WD S bB—TE—BMED 3 M AL HEE I
HEsh, BT ORBEREEL S 150 4V BLEOX
ERBREMNMNEONT (K3, 4, 6) Z ki, MM
BIZ DL TORRED® LEML T35,

TR DE MR OB IE T & LTINS L Uk
WEE»S5THD, E» > RE~OBEEDOR K
EEAR & LT dpa3esnes ;L Nishioka 587 13, &
MEHRRAERIEC L 2R TORREMRE E, /K
BRESPRMEEREB HBRETS I LD,
PARBRE 2N &2 WEHD S READRAHH 3 &
HEL ., FEBRTEEBMRESARC XD HgE»s
BoNLHBRBLAOILL LD EE (F]1) », K
REFREMTHRES N2 ICHEREVW L
D, BRHERLRO-IICKMEE E NS RVRK
NORFHREBEOGIEBHEE S NG, 7z, BREEH
B L 2 RETOBREMII CM T ENICHL T,
R, KIRETHD (R1), FRigr#etecB8E R
BThH2 I LERTH, FEL EEM~DOFHE LT
», HBEIVEIKETEE L TOEE 2 >0IBELT
IFHE & TRV,

&

RIREFEENL 2 2 OB R 2 ERRBML, B8N
RIZBET 2 RURBERPUZEE, PIGERRE, B X UPRRK
HEREOIZIEPRIIME T AR B THEREME
Hit > JOVAN

1. BRBERNEECIE, T & L CERRLEER
B B —BtE o 3 MM A TR AN LRI
Bohi., FHIBMEEROII S EA3D 2 20.1+2.8
msec(n=20), e ld 65.4+24.4 msec, IRIGIZ 62.6+
2.9V ThHot,

2. BRBERABBOER THIERFLFIIBY
T, 15 Hz LI b SSAE R C RIS R L, B 2 5
FIEOT & 2 E{RATE T3 522 E1E 12 400 msec O #li#
MR EEL 2, BRI L D RRORIGHES
N BEAEE L, RREFE 2B -
LB, RERIEC L B FEREUNE SN, EFHL
BANDOINHRERDIZ, VAT TNV T 47420
mg/kg OFEFIRIEEC & 0 RISHHIE & i, 5226
Bz 1202 E L7z,

3. HRGRARRIE T IR SR L AR & O E
D2 DOHEE» S, B—E—BED 3 MR T
HIzGo e, FIHBMER OIS Ea ) B EE T

3
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13 15.6+1.9msec(n=15), %% Tid 16.5+£3.2 msec
(n=15), FFEIZATE T2 28.1+£3.3 msec, BH TiX

34.2+4.4 msec, IRIEIZATE TIS75.8+26.14V, &

ZT1158.6432.3 4V Th o7,

4. FETIZ RIS & /MRIEER 2 O REERAL A &
LEREIchi> T, B—E&—Bto 3 B mEls
By, KFEES O NEREHIE T 150 £V LD
KESIRIEORIGHE >N, FIHBMEEOLS £
D EERFIX 17.7+2.5 msec(n=15), #ftid 44.8+10.2
msec, IRIEIX 85.2+23.3 4V TH-7z,

EEY, BEHERLRIIRREERAZLE, S
RS & UHREARE L, Edd g0tz
REMETR ST, MBEREEN LSV FTARD
RIGTH2 LHEESNS,

#t i

MERZB IS, RREEELEEY - IRM2ED
DELEBMIUAE BRI EEOHELRLE T, &
RAMREOBRTFTCH IV BECHEY L HEE - HBET 2B
b o B FERKZM RN B R E AR ES, &
FEN R fthEE B o HIc g BBz 7.
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Abstract
Projections of pelvic nerve afferents to the intralaminar nuclei, mesencephalic reticular

formation, and the red nucleus were studied by averaged evoked potentials in slightly anesthetiz-

ed and immobilized cats. In the intralaminar nuclei, triphasic positive-negative-positive waves
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were recorded bilaterally from broad area in the centromedian and parafascicular nuclei. The
initial latency of first positive waves was 20.1%2.8 msec (n=20), their duration was 65.4t24 .4
msec and their amplitude was 62.6£42.9 uV. In the centromedian nucleus, the evoked potential
vanished at repetitive stimulation of 15 Hz and above. At double stimulation of pelvic nerve, a
stimulus interval larger than 400 msec was needed for complete recovery of response. Under
intravenous administration of thiamylal sodium (20 mg/kg), the evoked potential was suppressed,
and an interval of 120 minutes was needed for complete recovery of response. In mesencephalic
reticular formation, triphasic positive-negative-positive waves were recorded bilaterally from two
areas. One was a dorsolateral area of mesencephalic reticular formation and the other was a
central tegmental tract. In the dorsolateral area of mesencephalic reticular formation, the initial
latency of first positive waves was 15.6%1.9 msec (n=15), their duration was 28.1+3.3 msec
and their amplitude was 75.8£26.1uV. In the central tegmental tract, the initial latency of first
positive waves was 16.5£3.2 msec (n=15), their duration was 34.2£4.4 msec and their amplitude
was 58.6 £32.3 uV. In the red nucleus, triphasic positive-negative-positive waves were recorded
bilaterally from broad area of magnocellular part and parvocellular part. Prominent responses
with the first positive wave larger than 150 uV in amplitude were recorded from ventral medial
part of magnocellular part. The initial latency of first positive waves was 17.7+2.5 msec (n=15),
their duration was 44.8£10.2 msec and their amplitude was 85.2%23.3 uV. The present study
shows pelvic nerve afferents are projected to the intralaminal nuclei, mesencephalic reticular
formation, and the red nucleus. It is suggested that pelvic nerve afferent pathway to the centro-
median nucleus is polysynaptic in nature and passes through the reticular formation of brain
stem.




