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EFFECTS OF SOME DRUGS ON BLADDER FUNCTION
OF EXPERIMENTAL NEUROGENIC BLADDER
(LOWER MOTOR NEURON LESION RABBITS)

Kunio NAKAARAI
From the Department of Urology, Hoshigaoka Welfare Pension Hospital

The effects of three drugs that are generally used for the purpose of improvement
of neurogenic bladder were investigated on the experimentally produced non-reflex spinal
bladder in rabbits by means of lower motor neuron lesion.

The experimental drugs were DB (distigmine bromide), TTFD (tetra-hydrofurfuryl disul-
fide) and PE (prostatic extract).

Through the physiclogical and biochemical experiments, it was concluded that the bene-
ficial effect of DB was mainly due to the neurotropic action, and the one of PE was thorough-
ly due to the myotropic action in consideration of the results on tissue respiration and

ATP-ase activity of the bladder muscle. TTFD showed both myotropic and neurotropic action,

suggesting its mechanism of action being just between DB and PE.
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THEWSDEToH70c, TTED R 14 b 150 mg
FEALL. Thbb, HREOEREYKTHEMNML,
ALKTT OO LTcDd, RBHHKYGAK 5ml 34p 150
mg #EMRL, BY Vv FrHAVCERRE L. o
24P cH 5.

DB 132 SR TT 0 o851, %), wBRIEEk
5ml ¥y Smg EML, 1PHH 5ml #Fv
FEHAWTERZSE L. LaL, 4FD5L, 125
AIBBEFTRET LAY, 1PY¥H 1.25mg %
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Z D, 5%F v 7x - 05ml/kg HEELT, B
Bk, BEL, (2) =ANEE X ) —NOoHNsERK
BEER: Smm T, SAREELEBLTRAL,
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I iLicob, EMRMEECT 300mg T oNE
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iz C—EL L.

(b) IbkE, RED=MAHI L ORI OWTHR
D ATPase EMEAHRH L. BFRBS R
LD, B=As L OEe oL, s
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Table 1. REOIKEHRA (RERGEOREIEL N Table 2. MALFSIS b O RO
e . .
Bi{E & D)
By E/S
B4T . mHg
™) * [ " X W i3 1k 54 S X R
6.5 7.5 4.0 4.0 50 3.0 4.5 4.0 55 55 60 52 60 45 45 60 75 7.3 65 65
55 45 25 4.0 55 50 3.0 6.0 58 7.5 65
|EER
ms #
Ave. 8D, 54 % 0.7 68 = 06
Ave.x8D, 48 * 15 45 = 11 - P
0 6.0 52 60 52 0 60 60 52 6.0
10 55 15 20 185 25 85 50 80 45 60 60 52 60
55 101L0 25 3.0 25 €5 6.0 55 3.0 5.2 45 52 45 45 80 45 45
2.5 14.0 5.5 65 2.5 55 6.0 6.0 D.B.# | 52
D B B
13.0 100 3.0 110 85
75 6.0
Ave.+SD. 52 + 0.6 55 + 07
Ave.£8D 62 * 48 46 * 15 45 5.2 45 60 3.0 45 75 3.0 68 75
65 2.5 25105 85 2.0 2.5 45135 65
2 38 45 3.8 60 22 45 30
150 85 7.5 45 7.0 6.0 14.0 125 2.5 105 \
TIE 45 52 3.3 6.0 22
prepm | ° TOI185 25 45 25120 25 20 25 Dat
50 25 25 5.0 60 1.5 145 65 2.8 52 45 88 45 52
145 115 35 65 55 48
35 50 7.5 20 Ave.£SD, 44 % 11 53 = 2.0
Ave.£8.D, 65 = 88 69 * 48 45 3.8 45 45 5.2 38 4.5 60 52 7.5
80 80105 7.0 95 10 65 7.5 1.0 40 52 68 68 52 52 5 60 65 60 75
60 75 85 10 20 7.5 35.25 50 25 pE# | 45 38 45 52 45 5.2
40 20 Lo 55 40 100 75 25 10 65
P.E B 52 68
25 4.5 65 50 4.0
7.0 55 6.5 10,0
Ave.*SD. 51 * 0.9 6.0 = 1.3
Ave.%8D, 55 + 27 48 * 27
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Y5 L, BREHCHESESEFL WThoEed
REREEEINTS.  ERE 2 T AEES
IWEOREMEE DEL L, - OIUERIETEREY
H#s Lot Table 1 ©H 5. IEREERV-TH
LHEHOIE I N EL, BRAR oy REETIX
TTED Bnh- & 475 <, DB ##, PE BOBICEL
o T A, L, BWAAS BMLCBEC
TTFD £, PE B, DB BEOIEICIEL 7o T3,
SR OB RN b DIVEEE a5 & (Table
2), MREREA Lo &b, BIRENS B
it DB Bpthico¥, PE #, TTFD Bl
£, BB UEM L ORET LR EH Lo &
b InsEsE 2% <, PE B, DB R, TTFD BoOIRC
foo TV5. LIL, IUROHE ST OERIEOKE
kb, EEESKEGERERL, SUERE LI
VR L DT, BURERY ) OREOMAFELL T
I (Table 3). BERASD L EE OB
% oftEE L DB #aikThy, TTFD 3,
PE 2, @ EREONEL /oo Th5. FEAS LM
Liaiciy, TTFD B, k53¢, PE R, DB
DIE & Teo T b,

Table 3. H{rRRAN b DRFOMHR
' RS 38 BET 29 K 5 08 50 49)

Wk B /N N 5
mRER 25.92 30.60
D. B. ¥ 82.24 2530
TTED.E 28.60 36.57
P BE. B 2805 28.80

3) HEX Lo bicowT (Fig 7~11)

RS ETOBRETC VT, Lo & LERR
BEMESORE D LTV AL PE #f: DB #T
Ho, ZOWEL, FEREEOBIINEEIL D H
M5, BELEZEABECTHS. TTED FETIRE
EREIMOBIEFH OBE XL LAD7, BEGH
L HEE L CREN . DR, BEMRIE O AE
IR BT AR L —BT 5. COBNSATOBE
ROFT RILRE DHFBROFT R Lo0Bi 5. Tt

b, PE FCIIRE OBIMNEEIOHE LT - LT
IR CAEEBNTHS. LA, EREHDIZS
PRIEARE V. REOBLNEER >k, DB
FEOEE, RIEL b AREL, TTFD @z hick .
BN AR L ORE & S ICBRAEE RN TH S
L0k DB BTh s, ENESAH oW Tx PE
BPRIBEO R ARL, REw->wTix, TTFD #
28 DE #HCR SRR AT LIC.
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biub UL S X I RERR R R B O AT
OWTHRET L,  BEEREAIC I D succinate %
HH LT A RRELEOE T2 cH h, PE IRC
OET L7 FPREE S EE S5 BFEL B L
(D, 1974). 4B, o3 & B Lok
#% Table 4 kot Fig 12~14 Rl o &

Table 4. JEbEED succinate #IHE & T 5HFRRIG
(12055 1%)
B pe
® B B = 0B B [£3 £
E O® OB 884 1032
. WEER | 85.2 (4 229 85.6 (~17.1%)
B pom®|6ss (-203% THE (~275%)
i)
15 TTEDE | 776 (- 7.0% 98.4 (~ 4.7%)
#
POEB ] 94T (+1359%) 106.6 (+ 33%)
ML, ) ARRERNCHT 2ELK
Table 5.  JEpeEED ATPase &%
(EE™MY 0 WMARBHE . 2w ) D)
= bl b4 I3 i
E % OB 6.40 * 028 3.12 = 0.40
wmESH 205 £ 042 .29 + 0.33
(32.0% ) (41.39%)
T
D. B, B 182 = 022 131 = 029
® (28.4%) (42.0%)
#
% rrepw .98 & 0.33 125 = 016
B (30.2%) (40.1%)
P. E. It 226 + 0.51 175 * 0.34
{85.3%) (586.1%)
Ave.:8D,
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1 OBEBELLAKT T LD LRA.

2) JEBMEED ATPase &I DWT

LR IE R M N> ATPase {E:it Table 5 7¢
LU Fig 156 wRid X 5 i SRSk L SR
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KT PE BECikd-> & 447 <, TTFD #. DB
BCTIERERENZEDLLNTERT LIcRETH- 2.
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FAHEIIEO £ L BH BRI WA T 3B O
EEREM T, AEEREEEERERY b T
%. R (1963) ORI 5 X 51 BB O H
BUIMRE OV X o TR Z » HEREF T L, BE
PR E HTHRRICEZ 5 L THIIAELETHD &
EZz BB L, BRI ENEE T 520
G EELLRTWAE LB THSL. ZRALE
HLE h T SRR R R B o\ CER SRR &
WL CHEEIRE R BRI 2R LR L TD,
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CRBDOHEFEI LTI LD LT, T T
Wxh vz (Mermon, 1962; F3Es,, 1967 ; HA,
1968 ; i3t s, 1974). & ORRITSEOEETIL
DB # 2 PEFCk W Tho & $FHTHY, TTFD
HCBAR B LSS Us THL R
Delgo Tb, ZOBLLF B =ZAROHEN
FRICL->Th 56305, 721 DB B
DEE, BARERHY ) OBKAEENOFE ORI H Y
WITH D 2EZ BREDEN L, PE BHOBLILE
SREB DB OBV B EEL bR 5.

iy, WRED e HOVT B LR, NEER
O BUE TITHALEEY b D RE D3 Er DB B
TTFD BA3 <SR, PE BArohieo SHEE oo
Tv5, HERYCL ZoREL> 5o b, DB
BL TTED BT I 5 2RI T T aS fr gl
b OEKHAEENDMEE Io L OB T 5 FAC
BHBEEZ LB, —F, PE FRCoLTCIRED
B LD BT BEh B2 R E oo T
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2) AR ERCOTT 5 EE

FHRE R BER O MR LA AP IE D B BERBE>  SDH
¥ L o8 ATPase {EDE T/ ERE A TW-5 GEBE,
1968 ; #45, 1968 ; H_E, 1969). ¥/, Rk
REDWERLEE, & QWA T succinate #HH L5
WRGRHAETT5ECIHRELH D (FHHED,
1974), ZhbHDET=F0HEF| D succinate % FHH
LT LR FERE S 108 ATPase fE#EC I T3
W LIckER, PE B2 b S LIFERART &
MARDBNIZ L/ehd,. DB Boou Tt succi-
nate HEBE & T HEREESRET 2 L0 55T
b nichota, FiEMEED ATPase EOK
T LN FdB NI, ZHEEFEEHOS B
PE BRI DR TAREC L EE D, TTFD #R X
" DB BE REIZEEYRLICHER k> T 5.
CHEDHBIIL-ES, ChLEROIFREROME
BEESLDEEZ LR S,

LRI R AR - AR EFIOERARE AL T, 3

BEOERI LN ThOFABRFCESEEK, RE0
BHRE DRI RV R RO B e 2 LI b,
I 0 REAS R RTMEC DB #3h0, Xb
BRI E A R TAEC PE B35 0, TTFD Bt
HHBERCHEOFRNMECD AH0D 2 L EEY
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FBL, ThThoBgax R L ERERLETH
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RECHBETMBEBEIEY, JERAE O MEREE
BEAETERL, = OREER ML OBRRBERE D By
LT B N BB 2R A2 AT 50
RERFICIHE LI, R L LTix TTFD, DB, PE
DV THE L7,

ABEFREE & RIS 2t o, HER
HiEEBU T, bo WL MREEN EE 2 bh AR
DT, DB DIREEITTS b, FEMEEDE BT
e ATPase fHiE% & DRI EICOVLTIE,
PE o TchH n, TTFD mExrh
fliz 7o PRI B H D D & FRER B
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