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iRtk & (Bulbocavernosus reflex, BCR) (3 HEEELEHEGEFOERE
#BEr LTERNICAVLVSLATVWS. LAL, BMETLENRE LAEREEFHHE
EOWTORERHEL V. ZOWMETRVIITINEERELZBA VT BCR OFEHER DL
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EEFREDBCR IZIEBEORLZ 2BHENDERARDHZLHTE. 8.4~19.4 msec
DEBEFOEERER (SLW) &, WHAEN LSS FTAMRHATHY, 50.0~94.0
msec DB & OREBIHFET (LLW) $ EHBRERCRETICLVEEBUTICHE
ETIRHERS >ORBLEALNL.

HIMEREEREHLY BCREIHEL, SRHEEHTHL»LEHS 3 v 70O E
BHBRILHTELD . SLW BERBER 2,80, 4 BR TR, SHERE, RIBC
HELERRZROAL -, LLW GEERE ICIENEHIEHE 4 BRETERHIERH LISKE
BESERT 2 ERLIBHSNE(p<0.1). BIHESHLUT OHE (308 AR & FHER
HELUED, BRHEIHGHCEALIrATEERDA LI >/, KED BCR E EfiL
FIRENFELRIFIC(VEFEEAOAE. (K 7 4E 9 A26 HERA)

Electrophysiological Investigation of the Bulbocavernosus Reflex
(BCR) in Rabbits ,
—BCR of Normal Rabbits and Spinal Cord-Injured Rabbits—

Susumu TAKENAKA

The bulbocavernosus reflex (BCR) is used clinically as an indicator of peripheral
neuropathy or spinal cord injury. However, there have been few reports about
electrophysiological examination of the BCR in animals. In this study, the BCR in
23 normal male rabbits was recorded by electrical stimulation of the dorsal area of
the penis. Spinal cord transection at Th.12 was then performed on 22 of these
rabbits, and the BCR in these spinal cord-injured rabbits was recorded at two weeks
and four weeks after operation.

The BCR was induced in all normal rabbits and two kinds of waves were
differentiated. The short latency wave (SLW) was a polyphasic wave with a latency
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of 12.7+2.6 msec (mean+SD). The mean duration and the mean amplitude were
31.5+9.6msec and 294.0%£172.9 4V, respectively. Following SLW, the long
latency wave (LLW) was recorded, the latency of which was 50.0 to 94.0 msec.
The mean latency, the mean duration, and the mean amplitude were 70.2+12.8
msec, 413.2+84.8msec, and 122.8+42.3 ¢V, respectively. It is suggested that
SLW is a polysynaptic reflex occurring through the sacral spinal cord and LLW is
a discharge from the reflex arc existing below Th.12.

The BCR was induced in all spinal cord-injured rabbits at Th.12 within 30 min.
The BCR of rabbits is thought to be a reflex which
is resistive to spinal shock. No change was observed in the parameters of SLW at

after spinal cord transection.
two weeks and four weeks after operation. At four weeks after operation, the
latency of LLW was shorter and the duration of LLW was longer than normal (p<
0.1).

Severe muscle atrophy and spasticity appeared in the lower leg muscles below
injured spinal level, whereas pudendal nerve-innervated muscles appeared to be in a
It is suggested that the BCR of rabbits is little influenced by
spinal cord transection. (Accepted on September 26, 1995) Kawasaki Igakkaishi 21(3) : 139—

normal condition.
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sodium & L C32.4mg/kg) #ik
A5 X 228 KBE2T», &
ML EE L7, EBRENEEIX
HI26/E T, 200 2 i3 e Ll R
BREIZBVLTH o EHREEITY,
T~z EEZITo 72,

S B FREE: O CIENRIRZE X
0.5°CUF T, MBrEIRTOEL
BEDonEhroT. B, B
BRE ORERN 22 i X 28 %
Die T BT, FED 5205
NI T T2 &5 EBRET-
Jz. FAEET X H A E & Neur-
opack Four (MEM—4104) %{#
AL, EiE740% 3 kHz, K5
7 4 Vv 100 Hz & B 80 % 3% E
L7, EESERIZIET 4 AR—W
TNVAT 4 v 7Y — BB
(DANTEK, 13L81, Fig. 1la)
OHEREEmERSS (B 6mm)
2RI REOAFINCHFH
ATELREZWCLIEHDRME
WERIL 72, 2B, BRI IR
HEBTS EACKREIDARY
YWbY, BERHSIFINICERE S
neIni > Ev 27 (Fig.
1b, 2a). EStEMIIKER BRI
BEE L7z, RIBERCIIHRO ¥
4V R K 2 KB TR
4 mm ORERE L, SEihs
7y 7Rt (Fig. 2b), &
LT W BT R B9 B ORI
#fT-7- (Fig. 3). BKHIBE
X BERFRD 0.2 msec, RIBERE
1 Hz OEFE RV, $R2 R
BEZEL W, ZLTERE
LIz Lol 2ATHEHEL
7z 8RB R ECER L /2.

%72, LR D a~b OBEINFEER
2{Io7z.

a. [Bn¥S (habituation) D

Fig. 1.

Fig. 2.

penis
\ (® ground electrode

® surface electrodes

Fig. 3.

@ The surface electrodes were held in the anal canal.
® The ground electrode was placed on the thigh.

- (a) Human sphincter electrodes

(b) The surface electrodes were modified from
human sphincter electrodes for insertion

into the rabbit’s anal canal.

(a) Surface electrodes (b) Stimulating electrode

141

@ stimulating electrode

Bulbocavernosus reflex recording technique.
@ The stimulating electrode was placed on the dorsal
area of the penis and stimulated with a frequency

of 1Hz and a duration of 0.1 msec.
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FrieeEE 0.2 msec, FIWHEE 1 Hz TORIE
81z, HEERERE 0.2 msec, RIBUEE % 5 Hz i
L CERGRIBET, BRENORHTFH,
RIBOZZEBEL, BhHRIOWTHREAL
7.

b. $+EMIC X 2FFREMOEH

FERBLADVEER» S OBRBEETIIR S,
IR ELAEEDL S Db D TH 5 T L R HER
T 2780, 0B E L TEHE 20 mm OROE
$tEEM (NM-120T) 2HWT, BRI
BRI B & CREERARTICRIA L, REES
LRIEDHECHRMER 2SR L 7o, BB
£ UCIRKERIGRE, BEER S © OFEFAE
e 3t T
B. ¥§8i815#% " BCR DR

i H 72 IRAEC BCR %30 L 7223 PDKARD D
B 229N U CE LR v~ v T OB REES &
ESLL, it 2 B/, BL U4 BHOKEET
BCR D&k &1To 7. FskIEERRE L Rk
FETITo 1. 58, BRYIOFEICEEENT
WL, EEOBRPCHEIEREEZO BCR O
FEOKROLEEEZ, 9PN DWTIEFM
E#I2®» BCR OFtitETo7:. BREEGERL
5 BCR DLk TIHEL £ 303N TH 7.
7z, B 1P CREDOHREHERT 5708
5 [EHE L~V THEEEERE B ER L ARROEE =
fTo7z.

a. HI2MIHE L~ T DR BEIAE

Somnopentyl™ 0.5 ml/kg (Pentobarbital
sodium ¥ LT 32.4 mg/kg) OEIRNIERSIC &
D & HErEIT, BEEMMICEE L. £,
B2 R HEIE LT, 2O LT 1fficb
D REYIRR R Nz BEEEREE R BRI L 7. BBE
B2 EE» 0B L, Lo AT TEL2M
HEDBRZSHT « HES ZFREALBEEEBHL 2. £
LT & b ICEHERER A A TR
LR 2R L 7. TR My 3
e R—> 7y 7 A X BIEMZITY, £HA
AR THEBRCHAN, BiK, KEOIRICREE 2
Tol. 2OV UL TOERES I LEOF

G2 .

b. 55 R~V T OEREEREES
B0k L~V TOBIBGIER L FfRD S
®BT, 5 EHE ORISR L S RUIERL, B
U 7-REE B 5 BE A A TEHBEE —KRICYIRT L
7o, M DAE b S 120aHE L ~ )L OBFRERE &
BREDHETIT- 2. 2OV UV TOEEG I
HOEHEEG L35

c. fiTEE

s e UCiE, BfEimEo T 1B
AR 2 [E DARRIZHR & Bl o T 57 BRI B A
AEIRIE 21T - T HER IZBERE D KM RE
VEETEETIFr AT b AT —TNVCED
1 H 2 BOMKERZ1T-> 7z, PEEIXERBEE
R . R ERAAOERER 252 2.
AR — D CBEE LB R Avicsy, &
KTEBWEEIIE, EEGAREZRROOTT
ZHTHOERKS T,

& R

1. ERRED BCR

(1) FHMHBERD/NTA—F—

L BB, BRETHCBRRBEMZ % &
HEFHS 8.4~19.4 msec & 50.0~94.0 msec IZ
b5 2EEOWHHSHERL 2. BRFOEWEE
PEFIER (short latency wave, LA SLW &
B3), SLW 25| i X HIR T 2Rk oR
Wik EEERETE (long latency wave, DAF
LLW EB&3) LIRS, SLW I3RIEGHEE #3853
ZREWTIFDYERE L, FRGIFHISEER L, %M
L, REIE KT 2EAESRL 7 (Fig. 4) .
XS ICHIBEEEL TWw L EREL REREVE
SNB LK. FITRELIZEZS
THEE L7z 8 iRE R EEsk L, Figure5 Dk 51
EE SRR, FrnkE, RE\EE 7 A5
— L UCEHHEIL 72, BE-5 T, B IIREIEES,
TR |3 A R R R, IRIR IR AIRIE 2 &
Bed 2. SLW O 1312.7+2.6 msec, it
BFRT1E 31.5+9.6 msec, #REME X 294.0+£172.9
uV (#nZh mean+SD) Th-7z. LLW i3
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Fig. 4. Consecutive recordings of the bul-
bocavernosus reflex. The latency was
gradually diminished and the duration was
prolonged as the stimulation was in-
creased.

SLW LLW
[ ]

50 msec

SLW I HERTHE DHIRBRLET, RIBEE
RE & R RF 2 DB L 7. Bz 2, 3fED
E— I WEETIEE Do, SLW L[ERRIC
FIBOREE % 883126 W I RELYRIHME L REe e 0
EET 2 ER 2D 7. RIE AT 2 EE R
RO, %L DA, SLW XD {ERIEZRL
TWwiz. LLW O35 X —% —% SLW kL [EkED
HETEHE Lz Z 2, BEI270.2+12.8
msec, BRI IZ 413.2+84.8 msec, #RIRIZ
122.8+42.3 uV (N2 mean+SD) THo
7z,

(2) HEIEROBE

5 Hz ORIESERE T20~40E OE Rl 2 5 2.
7z 2%, RIROET ORESR M O %EHE 7 C B
5WRENRRC X 2BEIIFED SLkho iz,
Wiz, EEFRBIc LY SLW, LLW & bIciRig
ERERTEGIED Sl

(3) #+EMmAEH W7 BCR OiHF

SRR, A B vaiaiRm O & F
BN T 5 Z LW TH > 2. $HEE
WX AFHAMBRNOFCIRABEBDO DD L
FEREDOME 2R L. SLFRENGRE OFR
BALITAMTPIHEA AT BRI D A B iR 1 R
HHLIL L, R EWERZRLZ. &8
[RIRFIC 08k U 7o KRGS AR AR, BEBERG 2 & OF
HIIEBLKWIC silent TH- 7.
2. EHBEEEFLIICIOVT

(1) fhgekee

EER - FRTFERK © F128HE L~
VCEREEG = (FR L 72229153
3 2 BERAER, 205 511
4GEEEGFE L. 4 EMAIET L
721IPDFE T R X EBEYIRTE % D
Vav LB bnsHp 1R, i
BAHERRRE DO DEFHFH 5
P, R 5 PNIIREEBRYe, BEhEH M

' BEEEEBVET LD E/ED
100 'V -

PhEE - BRI DOIRRE © S 120gHE L N

Fig. 5. Eight consecutive responses were recorded and super- )L COHEEEIERTIZILH & b FH

imposed. The latency, the duration, and the amplitude of

SLW and LLW were measured.
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BEERREEE L Twie. L L, FiioR
H I 3l o fthBh i B ST T B IR = 17 5 BRI
AERERHTE OB CHRRIITTEL TWw 50 %
DT, BROBEREZIA S LcHEmL, itk

2 B 2 X 7o e el 2REEi o 7 v — X
AREDT. 2HELEEFL B3 SBEeEC
ZHARBHEEE B LTIz, 27, 4BEEH
TiRF R COMEEERRD 2. B
5 [EHE L~V T OBFREEGRRIIME, B
SR M RRE DARRE MR L 7.

FAl, BE . 1 W TFMRBORBRE L Al
DOEEFRR A& U203, i~ TH S 2R BIER D
Bz Chirmolz. B, BRIBCEELBEDb
NERFEEL 7PN, EE1 cm M
T OBEREE L 1B R0z,

HEltt © B 128aHE L~V OB TR & DR
B OREES e =, 1 H 2 BEOMRERZTo 7.
2 BRI B L 721513 T
itk 5 Ei B o 2 BRI ERERD

& GE2N% H3E 1995)

H3, LLW biﬁﬁ{ﬁZﬁFﬁfﬁlﬂ;M:‘Zﬂk 4
ERTIRIIPF 1T DL I LB TERDP S
7z. SLW 137fit% 2 @8 CH#F11. 7+ 3. 4msec,
5t BE 1 28.145.9 msec, #RIE239.1£166.1
uV ThY, BERRLEEEIIRDONZPS
7o itk 4 B TIX K 13.6£3.4 msec, #F
fo2 B2 R 27.8+5.9 msec, IR i 266.1+257.6
uV T, BEFRRLHERLCEDHEDEREZE
IS o> 7z (Table 1) . LLW 3472 2 s8R
T ¥ 5 66.8+33.6 msec, FF 5 Fr i 439.7+
63.1 msec, &8 121.1+56.8 4V, ﬂﬁ?ﬁA
B T3 ¥ BF61.3+11.7 msec, FF it BF 4
489.4+146.3 msec, HEIHE 119.9+58.4 'V T,
BEA¥ER p<0.1& TIUSEHERR MR 48
M & TRy, RGECERZESH 5. IRIEIX
MEEERTIL IR D ro Tz (Table 2). 2
5 ML~V OBEBERE CIRRETH OBESH]

Table 1. Parameters of short latency wave (SLW) in normal
rabbits and spinal cord-injured rabbits

M bRESEZEL, 72, BED

%Uﬁ %?ﬁﬂf@ { EF' EGZ i) ﬁ Q‘”ﬁ ﬁkﬁ latency (msec)  duration (msec) amplitude (xV)
=0 4> i

EFOT. PRl b FEH @ normal 12.7£2.6 31.5£9.6 294.0+£172.9

I ERCEFEIPEH SN S OLHE

BT E . BEERE, BERRE LR @ 2 weeks 11.743.4 28.1£5.9 239.1%166.1

W R iU Lt D U X S v

REENTED STz, ® 4 weeks 13.61£3.4 27.8+5.9 266.1+£257.6
5 L NV TOBRHEERR @ normal rabbits (1=23)

btk & D IREA%RI L72A3, IEER
BEHET A2 IV EGICHRE
VEIENTE]. 7z, 2:BHD
BA BRI REZE IR D o

@ spinal cord-injured rabbits at 2 weeks after operation (n=15)
® spinal cord-injured rabbits at 4 weeks after operation (n=11)

Table 2. Parameters of long latency wave (LLW) in normal

ot rabbits and cord-injured rabbits
(2 ) %‘%Tﬁ{g%%@ BCR latency (msec)  duration (msec) amplitude (xV)
E12HME L~V T OBEBEE TR
FITEE CERRORBRE ’E??ET}:T::\@ @ normal 70.2£12.8 413.2+84.8 122.81£42.3
v5E, %%I‘Kﬁft[/ﬁ?m%iﬁ ®2 ks 66.8+33.6 439.7+63.1 121.1£56.8
y R wee .81+33.6 |* 7631 |* .1%56.
FEHohl:. BEEEFOEIRE %
Focricky, BERR AR @4weeks  613+1174  489.4+14634  119.9+58.4
SLW, LLW O % HERR T & 7. P

¥, SLW i3ffitk 2 8/, 48K
DOEET2BICED 2 e TET:

@ normal rabbits (n=23)
(@ spinal cord-injured rabbits at 2 weeks after operation (n=13)
(@ spinal cord-injured rabbits at 4 weeks after operation (n=10)
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BET-o CHbFMER L VS L AFERTEN
3155 2 ENTET, itk 2 BT FARORH
RThotz.
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BCR ZEEEBIER#EET 5 2 Lic L D EkE
FRARED 0 AL B YERRIR R 7o E IS R S RO O
ET 2 XETh 5. BIR L, B8
BHERRART OINHE % 8 Lo SHER T % O 138
Lwiz®, ILFN R % A TH CREHRE
SO SMLFHERIAS OYGHE % TR B SFEH & <
AwuohTwd. Lal, BEETLREOE
MR BEMETIY%, HHETNLEDHRELHDY
EE OBMEFE T3 BCR BiEE M & HE
ENLHRESERD S . £z, FENLREFRE
ThHo70, R { HRENELERET 3
REEHCZLWERDbNS . BIKNFRL
3R, AEMME £ LT Rushworth? i3 & b
BCR #ZFHRMHER L UTalgL, BEETIIE
FFH335~40msec Tho Tz EFHEL TWw5 . Siro-
ky 5% 1% Rushworth & [0 5T BCR O
BresRe, fEEET35.2+ 2 msec, FRERMHIRE
REZET 2 BEICOOTIIERSERL T
Tz RT3 . & 512 BCR OFFEAERIIR
TR X 2 MR A R T Y
OZBICERTHD, &6 EHEREMNEH
ATNIE X DI RET L AIRETH B L wbh
R

—7, BCRPEETVTHERINSL I LIF
LS NTWS ., FFH? IRROBERHE
o floRg R Nz, BRIBRRIAREINCE L wIEDY
£U, HENLETEHLIMELLIBENE SN
T2 L BRE LTS, Pescatori ' |358EIE
%57 v b OREZELTHE 2 BEIRIE L BRigiR A
»oDFEHEMEZH L. LarL, BIET
VT BCR OFERBBEREFEL AT LIERE R
BHEORBLEHNTRREDRpo 7. EE
IRBHAORMELFER & RIBERZFRL,
KR BCR 0EH %234, 2 BEOEE % &k
TEIEWBTET:.

¥4, SLW oW TEERMA 5. SLW i
BERIIRAOREE, R T 2B
HOET, W OnDHETE + BCR &6ES 72
HREEL T, Thbb, BREESMAEE
AU, FBECHEENZEL, FIBGEE 2 IHE®
T BIFEDEBRENERE L. %7, SR
LB ENREK LD N7z, £ b BCRIZ
MEEENLT2% >+ 7 AR TH % LiBRS
nTBYY, FEHOTHFHEL2SLW bt h BCR &
DEDEd> AT ER2E L Tz Z
LEDBER N L%y F AR E O R
BRTHZ. 5, RESOLERERER E
WWEDRERL TWLERD .

WRIZLLW DWW TEET 5. MO HEBK
5t & EIRR I R OB & b By — 7RG
DEELTHREFETIILY. Eh BCRIZHE
N— 7R 2EESRIEBHETZ LI
£i3H 20597, BEEHT2b0OTIERL, &
BED—E LBV OFERHERD/ ST X —F —
WOWT DM IR ITbh TwiRwy., FHE
DT> KRR BCROFRMHBERICB VLT D
SLW iz 5] &t & FehFfE O R WikE (LLW)
PEEFARTCRECEDLIENTE.

LLW i3 2, 3fHOE—7 258028454 b
2720, BV OhDESPSERINT
WABHREMDSH 5. 7 DHICEN— T REBE
T AR D B 0S, BHEGEHTHHEAL
DI EXY LLW 2 L T3 s i3
BT CHFET 2 REEIEE» 5 OMETH %
EBbhE. DL RRRFEORVWIRED
HIRT 2 BN ERITHTH 208, FRYE
WRIETH S .

BCR 3 & EEEBREDZR B TEE LR
BEDOVOEDTHS. BHELVANVOREDRHFRE
avy 7hoOEEOEECFIHENS.

LEHEGR, BETNUTC3EEY ay 7
BHET S, £ bOFHY 3 v 7 O, BE
BRI CIER IR 508, ZE% 3, 4 Hhro
6 EEREER ES5bhd. ZOHM e
WEoTHREEDRMOFELHBTZELHE
bhTwaW, FRLY IRAOMHEEREET
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Yavy 7 DN E MCHRTELLIEro T2
EHRELTWDS ., By a v 2k, FEEBKES
X0 HRELTEEMKES BCR I3EIET 2 L E
bhTw3 i1 EE I IFHEEGFRER
12 BCR OFHBBEMNEN 2H AL 25, &
21T 7o 2B T #2305 AN BCR 237® 5 2

EWMTE. SEIOER L VFRO BCR I3E5HE
Vay 7 DEERZITEL, REITHEALZWL
o, WRLZELCHIEFCERMTHL Z L
Db oiz.

HHEY 3 v 700 OEIRICHEY, BEIHUT
DHERH TIRIBHERVITEL, BEE2ET 5 &
%%, BRI XS CRETIIMIEZ 1, 2
HORMENHI LR, fRR ML, FEOD
BETH 2:8MU FRREE T & R TIEER
Bz R 70— X A RHERTE 2. BEO
L WIRHE & SRR R U LB REEER
ROALFIER 34 BB & R EHE 3R s T,
PEGERAIC XML DO Y X S 4 2 E &
MELEDLIENTE, BERREASED
DiRBVwEIEbhl.

LHHEEBEE ICB W T BCR 28R 4L HEN
RS LT3R 13 e v> . Blaivas 5V i3I8
DELIREBELH T BCR 23k L, EAR
ZHRETIFNY% THER L BCR 277 &k
RT3 . Ertekin 5% i BCR OERFIZOWT
BEWHREL2ETORE CREE LERRERR
SN Tz L EE L TWBYS, Bilkey? 135S
PEMELIEHREL TS,

P ko &5 wHiEEEE# O BCR BRIz DWW
THE L& 13D 558, ZOMDEIZDWT
S L, BEEEERO BCR OREEIZOWTEEM
WARRET U 7oA 1 O L 2N TIEER
DizpoTz.

G, fERRETKE T 2BERE DR 2 5L
SEPICERD L, By FSARRNOREE 2
MY 285 A—F — & UCIRIE, RFiREE,
EMG BV TWA, BE RS & Rk
W%y F AR E Bbh 55K A BCR O/¥7
A—F—E UCEEIIRREOMIC, Frehf, i

EAE BIE 1995)

&% W% E B R # 0O BCR ORHfi 23
Al FORER, SLW O, FERf, IR
I8 & &Itk 2 B/, 4BROBRBTEEE b
CEBLEELZRD R o7z,

ZD&E S SLW OENT A—F — i L%
o BRI OWTERERZINZS. £78
—Ezoh5Z e, KB BCR IZEAIHFHKD
BEEZTICL L, BENEHERC Lo T
MBERNS I CEELEC R o W) ZET
b5 . BREEGHRTHHEREECHS » %k
BERDohRholeZ L LEORFOEHAA &
AP BEINR . B D KT
HEL T LTY, SLWDONRFT XA —F —IZHE
BRSO bA. {HL, LLW
DOFACIZEEL TW-aREME B> T 5.

B FEARE AR B U OB & iR s
Bofift  TREOEENRKESAEL>T0WSEZ
LR LASNTWEY®, BHEEGHRORIEAE
ERRETT BB b AT PTG 2 C IR ST
BB DB R OV TERT 2 LB H B &
Bbhiz.

i B

BTNV ELTRRERWT, RGBT
RETOFHABERGLSR 2 RAAH 1. BICHEHEG
ETNVEEEL THERHER O ZRET L,
UTofRER"I:.

1. BERROFICHERHEN 2T

 EWTET.

2. %R BCR OF R ERIC IIERFORL S
2EEOER, $4bb SLW & LLW %
HAlcEs.

3. BEFREO SLW 3R 12.7+2.6 msec,
¥ {57 B 5 31.5+9.6 msec, g 294.0=+
172.9 4V, LLW X ¥ K 70.2£12.8
msec, HFeiF 413.2+84.8 msec, RIE
122.8+42.3 uV (¥ Z mean+SD) T
Holz.

4. SLW izt b BCR i@ 7-EEH LT
BY, MHEENLIZY S FAMRE EE




7.

1

2)

3)

4)

5)

6)

8)

9)
10)

11)

12)

13)

14)
15)

Hee

PreR L RRERIBIAT S OB S EEFHIBT S 147

2 oNiz. R LR D 1 hY, BRI

. EMEHEEER R CEEREMITEE L RREES PRI D L o7z.

2, B EMEEEERR T2 THINE 8. P EXYFAEBCR I LAIHFROFES
B OHERMBERZERKT 5 LB TE. Fizd WRETH D, FHEEGE ORI
K7 BCR 38HE 2 v 7 DEEEZITICL BER AT T 2 BRI, BRI R IC AR O R
WRHTH S EBbhi:. B rERTLILEND S LBbh:.
. B EMEHEER, 4:BMORETSLW

DINT A= —WCHREREALZRD 9> WERZBZHID, JiEEns N IREEERD ¥
7o LLW 1338205 U, Ess R » 2 L EERREY NEY F—y a VB IR 3
By aEaERLT. CERE L ET

¥ E - EHIRER R T IR W EFH

X L2

Blaivas JG : The bulbocavernosus reflex in urology : a prospective study of 299 patients. J Urol
126 : 197—199, 1981

Rushworth G : Diagnostic value of the electromyographic study of reflex activity in man. Electroen-
ceph Clin Neurophysiol suppl 25 : 65—73, 1967

Siroky MB, Sax DS, Krane RJ : Sacral signal tracing : the electrophysiology of the bulbocavernosus
reflex. J Urol 122 : 661—664, 1979

Opsomer RJ, Zorola CF, Pesce F, Rossini PM : Neurophysiological evaluation of central-peripheral
sensory and motor pudendal fibres. Electroenceph Clin Neurophysiol 74 : 260—270, 1989

Ghezzi A, Callea L, Zaffaroni M, Montanini R, Tessera G : Motor potentials of bulbocavernosus
muscle after transcranial and lumbal magnetic stimulation : comparative study with bulbocavernosus
reflex and pudendal evoked potentials. J Neurol Neurosurg Psychiatry 54 : 524—>526, 1991

Mehta AJ, Viosca SP, Korenman SG, Davis SS : Peripheral nerve conduction studies and bul-
bocavernosus reflex in the investigation of impotence. Arch Phys Med Rehabil 67 : 332—335, 1986
Dressler D, Schonle PW, Neubauer H : Central motor conduction time to bulbocavernosus muscle :
evaluation by magnetic brain stimulation and testing of bulbocavernosus reflex . ] Neurol
237 1 239—241, 1990 ,

Ertékin C, Reel F : Bulbocavernosus reflex in normal men and in patients with neurogenic bladder
and/or impotence. J Neurol Sci 28 : 1—15, 1976

Bilkey W] : Clinical application of sacral reflex latency. J Urol 129 : 1187—1189, 1983

Moon JH, Kang SW, Chun SI : Pudendal somatosensory evoked potential and bulbocavernosus
reflex testing in erectile dysfunction. Yonsei Med J 34 : 71—77, 1993

Hiraizumi Y, Hisamitu T, Ichikawa S, Fujimaki E : Long term observation of micturition by spinal
cord transected rabbits. Physiol Behav 41 : 331—339, 1987

s ERR | BEMEAMERS OMERICEE T 2158 B 3Rk, WRICE 18 353362, 1972

Pescatori ES, Calabro A, Artibani W, Pagano F, Triban C, Italiano G : Electrical stimulation of
the dorsal nerve of the penis evokes reflex tonic erections of the penile body and reflex ejaculatory
responses in the spinal rat. J Urol 149 : 627—632, 1993

Guttmann L : Spinal Cord Injuries. Oxford, Blackwell Scientific Publications. 1973, pp 219—236
RO, BEEbk, BIBNE [ BHEERIC & L RERE BB O, UNEY T —va VEE
25 1 459—465, 1988




148 I E & 3 2K BB 1995)

16) Austin G : The Spinal Cord. ed by Austin G,v 2nd ed. Springfield, Charles C Thomas. 1972,
pp 265—267

17) fEHFRZ I BERSOBKRIGH. R, BRIk Ett. 1993, pp 55—56

18) YEHE % I SMIFHERS ORFER . BRARINSE 20 © 251—257, 1978



