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Abstract

Objective: To investigate the selective innervation of spinal nerve posterior rootlets for micturition and erection
function in rats.

Method: Forty male SD rats of clean grades, aged 6 weeks, were selected. Ten rats were conducted in retrograde
nerve ftract tracing study and microsurgical anatomy research. Thirty rats were chosen for electro —physiology
research. The L6 and S1 posterior rootlets of anesthetic rats were applied electrostimulation respectively, the
intravesical pressure, urethral perfusion pressure and intracavernous pressure were recorded simultaneously, and
innervation effects were analyzed.

Result: CB-HRP labeled neurons were observed in L6 and S1 spinal cord segments. The posterior root were
divided into 3 -10 rootlets. When some posterior rootlets of L6 and S1 were applied with electrostimulation,
intracavernous pressure rose obviously, but intravesical pressure and urethral perfusion pressure curve didn’t show
great change. When other rootlets were stimulated, the difference between max intravesical pressure and basic

pressure could reach 45.17 emH,0, but urethral perfusion pressure and intracavernous pressure didn’t show great
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change. When others were stimulated, the difference between max urethral perfusion pressure and basic pressure

could be 39.87 ¢mH,0 maximally, but there was no great change in intravesical pressure and intracavernous

pressure. Also there were some other rootlets which could induce 2 or 3 kinds of pressure mentioned above

changing simultaneously.

Conclusion: The conductions of L6 and Sl

posterior rootlets of rats’ bladder detrusor, external urethral sphincter

and penis cavernous are significantly distinet, different rootlets can be distinguished by microanatomy and

electrostimulation.

Author’s address Dept. of Rehabilitation Medicine, Peking University Third Hospital, Beijing, 100191, China

Key words spinal nerve posterior rootlet; micturition; erection; selective conduction; rat

H #E W43 (spinal cord injury,SCI) A # & 1 &
g b T 2002 45 B 10 & 60/109Y, 5%
O ) R e A R I Rk e 5 20 T e v S SCT R
BT AR — O AP 1976 45 L KL Z 5 42 T 1
By S 5000 915 8 45,20 A IR A HAE TR
Kl 49%—66% 5 IR EE4E A K, 2008 4 5 J1 12 H &
A A DU )28 B0 Hi DX 5 Z0 AR | 75 A 1000 1) i
W0, B BEBU 5 ol 2 R I B A A T T R
B BT R EA o EERE L,

I A XoF =36 i 461 493 J 1% HlE PR T R B A5 1 YR 9T
FEASFARMIETF ARG, EEIGE MR IEINMEZ
LA ST A P #E RW BE R AR R S R — 2
Y730 B AS A AR R Z AL, FRATTHTIIBE A SD K
B G 5 A b 22 AR R AT T S A O B i) 2 L 2R
AN S 56 25 T AR I 45 BE R 28 S AR b 28/ RO I DR R
T RN B 25 A AR 1 e BTG AR, O AR £24%
FEIRYT SCI J i 28 U5 JB% e 2 L SRl BRI AR 5

1 #R5HE
11 AT SR RS

TG PRAEREPE SD R 10 R RS &
RIS (B3ml/kg), FHL L 1 59 4% 20 0 10—15l
3%CB-HRP (Sigma 22 7)) 2 s TE 5F A — ] J55 b B |
PRIBAME LWL 2 LN, 720 J5 sl v e, B
L1—S4 F 4, E 8k RV R, B )& 20pm, TMB J5 1%
A K B X A, T OLIMPUS 627 8 ise
WEE CB-HRP PHAER 2019 o0 A 7 B, i sk B4
HREV) R ERA RN AR o TRV Z TR T 6
SR ) 2E SR
1.2 WM 25

NI Ff 28 A 473 T s 5 R Do 55 R T AL 8

394  www. rehabi.com.cn

B 28 5 A 6 TR AT (15%) T X J5 AR A 4
H KB E AR AT I Fc s, SO T & s
RO 2] 0.01mm ) M5 FEEL AR, 37 & A8 7 #4895 3
Ui 2 Tem Ab , FHE AR R RCCREA FE 2 0. 1mm ) W 2 fif
ZUGEATIIR R AP 2875 1 0 v 31 J5 AR 30 i 55—
UCHE I SO BB AL % BE OB &) 2 )5,
AR ITE R AR P R B A 2 (AR R 56
— WGy AL BN S R Gy AL Z B, R SR
VTR ) FIA 8/ INHRE (O Al 28 JREER 28 0 SR 5 =1k
O3 AR Z 8] IR AL, 58 SR A 2 /NI ) 4 SO %
BH IR HA R E AR AT I %, R /)N
W FE R B AR e T & P bR R T 4
1.3 H/EBAOER

T I BOSAR MEPE SD REL 30 H, L 3% % Lt
B4 (30mg/kg ) #EAT I E BRI . 43 514 3 1> PE-10
I S 7 28 s e TOURR A A, b 2 Nl ARSI, 1 A
A G PRIE o (5% 5 B DERE . 1 MBS e A 0 T4
HH IG5 IDE P Bk A% R 3 R E A L L 0.02ml/
min FY 2 [a] JB% e oA U AR BRER K B R IE S
A PRt 1, 10 S R A 3 e B OR R TR e 5
S5 FL R TE FNSUAN A R AETE BURE I R G, 2x B ER IR
BEYI O, B IR A Tml 5 25T S 40 A — M A
SR I [ E T R B N 2 A A K,
JB5 e N SE 1 O IS e de RS R 1/3 I, 55 1 AN
N =AN TS KN = N34 RE N = i U 7/ I
YH-4 B4 B S A iy (LAt R BE ~ T AR A5
I ), i BL-420 A= Y 1L RE 55 56 7 48 (AR 28 B R4
AR A 18 % B M N & (intravesical pressure,
IVP), JR & ¥ 1% JE (urethral perfusion pressure,
UPP) 1 BH 25 ¥ 43 {4 P J& (intracarvernerous pressure,
ICP) 7224k . S ML, U PR E b U0 1 B2 6



FRINE L o0 mos s

T13—1L3 HEA , 7% 85 1 58, 59 T8 15 B Vi 1 v IR Ay
7 1 AR LT AR 10 £ TR B IS (VT 5
TR A R TAE AR Foar&wiml Le &
S1EMAJEMR, AR L%y Bz /Nl H
) AN 45 B0 0L 44 R Bl X T AR A% il 28 N SR A7 O
W, WS ECNT ¢ 3% S HAH 7 DRI, SR Dl 4V,
P98 0.2ms , M1 30Hz, JIBLETFE Ky 5., HL il 4 R
J& AR B, it — 2 B TA—16 MEMR , 435 16
P2 I 1) B R, UE— 0 R BT A e B

2 ZR
2.1 SD K BUHE R RN S 5K R b K 1) i

B 15 b 2275 R B ) CB-HRP 1 5 T K Bl — )
5% JoE R P9 &5 R i R, CB—HRP BH M4 22 o0 40 A T
L1—S3 &K, Hr Pl L1—2 1L6—S1 &+ 13—
L5.S2—3 0L ,S4 K WLFH MM, Horf L1—12 1y
B BH M Bh 2 oA B9 | 2 R 30% 254, 16—S1
B 55% 25 A o B A G i R B B R R LA R
AN E LA UREAA LN, B ph 2 TS vh o A
TREEHE Lo A1 S1 19 Be L5 F1 S2 5 Befl 0L,
b Y B A UL BAPE A 2t R 3k
2.2 HPNE SRR A A AR

B—REBE B T L1 5 L2 Z ) HA X B
IFAREE A (B F IR K R A AR
KEFBAE— A L3 ol L4 BB BeAL . M L1 JF R
20 BUR R A/ NERBCH B, DL L3-L5 15 B
INHRECH B SR TG Wb o 45 RO R BRAL 2 3
SE R AT AN TR IR [ AR O A ) S A
(R L =T RN 115 | I R Y O (  E2 5
BN L A EZ VAN el 51007 N B S o
2.3 HLHIP L6 A ST JE AR & /NE B IVP .UPP K&
ICP 7251k

H Jfll 98 SD K B L6 STt B 4 o 22 5 AR /N Bl
A BF 251 20 44 P9 ) 728 A1 50 2841 T PR T
BT W i R 0 208 T s Tk 96.07 emHL0),
TERNB A B v e ) e AR s KO, S ERITFT 25
TR 2 A PN R 114 22 {5 K ATk 59.06emH,0 , 24 il 4 45
W, J7 9218 R B 33X — AN [R) T DR P8 v R 0 A8
b o A3 55 A — B o 22 J MR /NI % e P P ) A
AV JE B KAl 3K 45.17emH,0 , {8 bR 38 8 7 6 B 25

T AR DY T 1) 722 AR MR B 5 F R R Al — /N B
A, DRIE P T e 1Y 28 A B B K RT3k 39.87emH,0 ,
(ELJ5% Jfe P s R B 25 v 4 A 9 A SRR I 1) 722 A A
K.
2.4 L6 Fl ST J5 AR 28 /NGO J§ e | bk 1 N ) 25 7
AR E PR SR

ANTE A L6 ST J5 MR /NG i e . ik 3 i B 25 16
AR AE SRREAR T (B 1TAB,C) , A7 /Y 32 25| JBs
JoE PN 8 T 8 s A S R S PR IE VE T R T
Hh— B8 ] 32 5 | S ] 25 96 4 R N R AR A ;A L6
S1JE AR, J R e /Nt o] L5 e R A S &
ZANE I TR B B AR (B 1DEF) o AT DA AE i e A
FIOFAE AR R b XA A /N 7 rU L, DA X

i

3 g

A A RE 5 R 2R I e iR T T IR — A
BEJ5 R R BOE R e g, e EE RIS 52
WU B ) 1, SR B A I HEIR o BR T S IRAR
B8 SBHEPRINZRT  rp B3R 7S JB5 e PR 18 B 45 44 v T
RN, S Ve PR 4 A 280 TR 2 H IS i #4
Ko BRI Ah 2 DA GO ) SO L - 3 UL A A 4
PEAN[R] AR A 28 5 N IR 28 1 24 A A ] A% 1
ANFSETT T AT T A ST ST R T RS HE
PR ve A0 BEL O B 90 Ao 2 55 07 12, 5 R s, R I [
G E R LS FE WL B RS R, (H AR DA 5G4 0]
7R iR IE |, 3K 2 5 vk 24 T I PR N H A il A e
B SR FH G 28 5 AR 58 4 VT W AR TR 7 B0 J 95 28 1 %
Bt EORA RO T E RN SN s T
55 e I PR Dy i, A Fl T8 PRAL 45 29 L3k B s ith
HAHEPR T e 1A 15 20 W 0 el R g2 R H o

1976 4F4< [ Brindley 1t 3l ¥ 52 55 1 2 1) He il
B BIE R 22 AR ) 3 4 R (sacral anterior root
stimulation, SARS) M & 7€ 4 ¥k B Bt 2 & A
(complete bladder deafferentation) i FH T A4, 76 ik
it 25 AR 2 CHR B, 3R A H A ) R B HE DR | 3R A%
T RIFMIRIT R . HET,SARS BL A 58 2 M &
e NN R SRR T B A b A 4 3 i S0R 28 1 195
B ERAE D7 v 22— & 2000 2 FARE R
JFJET 2000 Z411,90% LA L5 47 T 5 42 1 SCI

www. rehabi.com.cn 395



Chinese Journal of Rehabilitation Medicine, May 2010, Vol. 25, No.5

1 BRIBL6.SIERFENRMERAE (L) REZEE(P)IRZBRENE (TIHELER

L S v Ef2a I'.HT -
'-.t b t-1 e e =
1 i LL
oy 1 - LI -
-.q'ﬁ____‘_ r
i ] '
———— i
. L e —
| — .F [ A
P T | WA -
- e AL o B
- i
e el D
o B
ba Rt S P
L — ""“-lln_ o T—
A e =i L 3N
iy iy Ed___ i ==
o L Je T e
W 1Y e
B i e
.
I. I| —k = L._.il
[ — “"l_r_|q__ | E——
A B C
- & =R
i fhy m e WY o
"R ThmtiTieg UL
iR Foy i LS T
whi
R e B - =
-t I _ q ——
= o
— TE — E—
1 [T FIELE
| B - A= W W AgA
I hl.,l A el | Py R
- Ll e Ty
# i AW | Pl
. | ¥
r 4 ——
L1 . - LT
IIIF-' R . b F
] i LR
Il Eh.'llj: t..:: ‘:,'--
- — LA TR T R S
—
i il =3
T I » !..
- S— L=
D E F

A TRIZM LN T A 5 BRI AME 29 WLl Bl 100 A% S 55 D JE B LR ] 290 4 AR 1 o BB R 2 28 /N TR 3 A 5 IV DR LI A% A TR B
SRR AR PR ) A S5 A /NG R i 2 /N 2 A S I 20 A A A A AT X B8 A A R JUL R R () 4% 5 A D % b 2 /N R A R
T T IF) 2 9 2 A AR 0 £ N T XI5 e A DR LB % S A /N S B 7 32l /DN B A S B I e DR LRI 14 % T X 9 225 1 4 O 4 £ S A
N RAZAN 28 /N TRORT I IV A PR UL B I B2 ) 2 i A O 1 AR A SR

B RO R A, 2005 4F 8 H L FRATMII A 1 Bl
58 A VA 5 5 28 P B D 1 B3 1k JR i AT SARS
FAR, BHEFEH A EEGIHR, B RS & N
300ml 34 %= 500ml ; 5% 4% JK £ AL 200ml [ 2 30ml; A
Je BCAT PR PR R BEIE O R T A DR TR 5 R AR Hh B
M2 D RE R AR AR ;i PR b B sk A TR

396 www. rehabi.com.cn

RAEIS ] LT ARG LR 4 s ER B AR B
B 25 ke e k0

BRI Z W T HAF Bk, VIR RS 20 5
PEBAZE 2R I X T A S etk SCl B, b2
R R HRHREE DI RE , )™ HL R R R ) AR A TR T LA
TR —FHTEYR 7 B 10 17 /5 2 2R M I D 2 R F) [ i



FRINE L o0 mos s

B R STEEhR WIR YT T AR A LB, Martinez—
Pineiro SESHAh SD K B2 38 o H i T 7T % IbE
PRAE S E 29 LS E () B A7 A A R B B | B
DN WA N YN S NN U G BN N
PIEY , KM ARG 5 AL R G B4EE, H
ES IDNE IR R N A L R A PN S G E | B
BRI H W TR 2 W IR AR S g LR S
PRI REA AT  FATT & S Wi 17 78 B ) CB-
HRP 7 5 A KB — 0] 155 Jok BE | — i) b 3 &b 45 29 L
M— 2B, #1680 KBRS 5 HE R f e
BT EARG hiX E AT L6 S BRE T, X5
XI5 SIS S —

PR B L1—S4 B2 5 AR A 28 50 19 1 Ui
IR FE A 25 SR 2R B, SD K BRUEHE AR A i & 5 AR T
BFFRESG NWEEA L, HEPR ARG AR BT 7
[ 1.6, S1 BT Be 2 T L1—2 MER 2 1], HoA 7
B RN 1/3 HENR, X A BT IRATAE S
5 TR P TR 0 8 AL Lo (ST - HE Y B A
FRF pl 2 JE AR P/ N B R 3—10 R, T A 1Y
PRZE I 0 — BB HER] AL Z AT, G 2R AR X A
S AR Z A IR R WA IR EUR G . FRATHTBIXT SD
TR BRI 5 A  28 A AR P 28 /N IR T S T A 2
SERC AT — 20 0 B AR B 2R A ST BRI R 2R A T

FATHBEIE R B, BB [E Y L6 ST AR/
WA BT R I N R T A R 3G R E
HEEET R Sy — S0 3222 5| e B 25 1 4 AR 9 T
PR RO e/ N R AT DS R E AR A B 3 A
FE SR B A0S, BB L6 (ST #l £48 J5 AR A 28 /8 o X6k
JB% Jbe . PR 1 I 25 Vg A AR AR SRR R EATTAA 1Y
DML IS R WL 3, A0 DAL 2 RGBS E 29 L
R E A AR LU 2R 4R AR R = (2 A R AR &
Ji MR /N TROXF 3k s W PR AR B T (R A A AR S L )
5.

PRIt FRATTHED R0 FH 5 P 28 5 R /DN B 1 3 o
PR 38 GO ) R RO LA IX ) L6 (ST E
1 e E R L, PR IE S 29 LS B 2516 2 AR AN TR
B e AR A 28 /N, #E SARS $ KL 4 58 4 PR 1B e 2=
e AT AR If 4 BT 22 AU W7 3 2 A% 5 % b s R UL |
PRIE ANE LWL JE AR AR 2 /N, 1T [R) B4R B A% 2 B
ZRUFAAR R SRR/ SRR RD AT DL BIA T R

ZEVERE L ARICR TR OR B AR B 2R B S v R
TIBE o 381 X T B4 0 ) 38 PR LS 335 29 LB FR) A
R, AT LAAE BRI 8l ) 2 A6 A 4 W % T 4 IR 5 220
Wi KL AL T 5 DA PR L . PR S 2 LAY AR A 22
AN IR EN 7 W TOVA N E RS B A bl by 2t
JO7FH T W PR 3 75 8 B — 2D BIF 5T

S 3Lk

[1] ZEdt% JRLnR b3, 55, 2002 4Fb 5T A S 45 & 9 2 P 5[]
o B AT e 5 9 #R,2004,7,10(7):412.

[2] Frankel HL, Coll JR, Charlifue SW,et al. Long term survival
in spinal cord injury: a fifty year investigation [J]. Spinal Cord,
1999, 36:266.

[3] SR M LR BB 15 4F HESL LA [l B[] 473 4% 2 2 2
,1994,2(4):282.

[4] o, A2 B W) 2R kMg, 5. BTXA VA YT 4 B 81 05 )5 #h 28 51 I8
JoE Gl RATFSEL]. o B 52 1 2 4 75,2008,23(5):391.

[5] R, BRIGEAN IR o A5 Bl 2 A% X 5 B 450 10 ) e DR UL
B ICHERAE R[], b R A R 22 44 ,2007,22(6):518.

[6] BELLAR, Sk B A5, SD oK B AIG I 5 b 2 AR S B A B
g 2 LEELD ). T R IR AR A ) 2 45,2009, 27(1): 90.

(7] BRIP4 SR JE 5 54 A S st HF PR I R 73R 7 4 R 5t 0
J A g PR I I TP (D). T IR BRI 2 2% 7 ,2008,23(2):
117.

[8] Wi XU AR IBT A 3, 56 BE YR YT A R 4043 I o 2 5% D 1 i
PRAFFEHE ()], b R A P 4 24 7,2007,22(10):943.

[9] Brindley GS, Polkey CE, Rushton DN. Sacral anterior root
stimulators for bladder control in paraplegia [J]. Paraplegia,
1982,20:365.

[10] Huang JC, Deletis V, Vodusek DB, et al. Preservation of
pudendal afferents in sacral rhizotomies [J]. Neurosurgery,
1997,41(2):411.

[11]  Salmy S, Downie JW, Awad SA, et al. Effect of acute
selective sacral rhizotomy in cats on bladder and urethral
function and the response to bethanechol chloride [J].J Urol,
1985,134(4):795.

[12] SR B 0 7 b AE bl 22 AR ol 200 306 o 3 B 50 405 28 2 1) 41 PR T
B R A[J . 1 A1 S 2 - 0 R 2R 0 95 905 43 9F,1999,19(4):175—177.

[13] Ak skttt B, 300 5 45 R B0 5 kIR DI GE R 22 ()],
PACHESE, 2000,4(6):815—817

[14] A BRI -, #2045, %5. Brindley $ A T # A HE 40 105 i
JB5 e DI E R Y7 RO EE ()], AR LR 2 5 A 4% E, 2007,29
(10):695—697.

[15] Martinez—Pineiro L, Trigo—Rocha F, Hsu GL, et al. Response
of bladder, urethral and intracavernous pressure to ventral
lumbosacral root stimulation in Sprague —Dawley and Wistar
rats [J]. J Urol, 1992,148(3):925—929.

[16] Xiao CG, Godec CJ. A possible new reflex pathway for
micturition after spinal cord injury [J]. Paraplegia, 1994,32(5):
300—307.

[17] BB 0 K 2 LTI 452 7 B3 25 380 b 2l 4 A58 280 17y 48 7 s 00 A ¢
HEJE()]. thPE BE 25445k, 2006,35(10):907—908.

[18] X5, 2 W%, 5 v K BUIBS IDe ) A% A 2T 4k 1) v KK () 5 37 45
SFf——CB-HRP 5 i 2 19 38 BRI 5[] 30 ) 2 2% 78199631 (1):
27.

www. rehabi.com.cn 397





