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EFFECT OF THE PROSTATIC EXTRACT (ROBAVERON)
ON BLADDER FUNCTION: AN EXPERIMENTAL STUDY 11

—INDUCTION OF NEUROGENIC BLADDER (CORD BLADDER,
BRAIN BLADDER) BY SURGICAL TREATMENTS ON THE RABBIT—
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Experimental study of the neurogenic bladder was carried out on rabbits. Spinal rabbits
(upper motor neuron type and lower motor neuron type) were induced by transsection of
the spinal cord. Brain bladders were also induced by injury to the superior colliculus or
inferior colliculus.

It is not difficult to apply these operations to rabbits and survive them for long time;
furthermore they are available as the model of clinical picture.

Pathological findings and pathological involvements of nerve fibers in detrusor muscle
were reported here.

On the experiment of brain bladder, the following results were obtained. The injury of
the superior colliculus caused reflex bladder and the injury of the rostal part of it caused
uninhibited neurogenic bladder, moreover the superior colliculus played an important role

in the inhibition of bladder contraction.
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PRRERPEER G ek 3- 2 BT IR A (m e V)
DENFAFET B0 T, FERRIC AR A
ERCL 7o, FEBTEE LT, TFEfRECRINT 5 Mgt
R DT I & e 7oAy, BaERE & fER L 72
Z D X \ITFDOFR T DO\ THFEHTE 4R & — s
A PR L 72
DWE T, FKRICO TR A (ER L
R, ZOXWELRICTR ARG T 5.

T, FERICHEL SR BT OXENT 1Y 0 E
H7ml ®r <evZHELTHH, MOFHHIE
BhRELTso T 5,
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EEREBYORIR

TR A (P T 2 By o EEIiC>L Tk, AT
LA ZBHCBR, AETEA 22 bR
En o, REVHAVCORD 2 L ZEER D a0,
M E (1969) (X5 B A 7o B DL TR
WA B feo T D, DI IR LAV
LT, 41208k ITe FERKDEBETHL L,
LR B IERE TN EXIETE 52 &%
HFTB, LEREXHCAEEE, #EOU, 1F
BRI, MAoBHE LD, LT LREI AR TH S
tEZBRTWA (HE, 1969). Lal, chbo
REZOLDOITBITENRD L9, o LTHREICE
o TEKRIZETIE L, HUORHCHBRI TRl o
ZBIETH Y, MHREHELA 2 CHLIELNICEY
TH5AH., FWHEOHFT B L 5ICKETIIREA
FEFICHERAERE S, SMEOIFER e & A E
TEAHZ LIRS TH B, T2, Zhshc
RRICOWTOFMLEH LT ADAETTE S &
THH, bbb O4EERL I29TFD X 5 1e % K
EDJOIFBEHIL, LCHELTWS, SHICEKYE
fGhc O W Th e P EAEDO R 2 v bR AL
(FpIE, 1972), WHTHWYGT5 & 51, 7l EAZR
B s IR D SO I, mass reflex & LT
RS E LB CEBD BN AHDT, b + DAk
A O € 70 & LT 201, REEAED
THERIHTH B,

#RE R RV B

TR O ER

KRBT BEOT 2REW A (F T 5 e DRESYIBRIZ
1HEAETLw 5 5ATHYH, Thll RIZSE o,
RIS %4 72— 0.5ml/kg (Rv Foip e
Z—=nAF F) 7 akLT 20mg/kg) TULw 55AT
H5.

o BRI ER T 5 HYTLx, 120k kE
YRR s 2 fel, TRREO TRRE A (T S A
TR 5 TEMED HESUIBRIN R B2 fentc. HIMET
HHESD TR ER I ET ETokyriEs (Fig
D, FFEeirsn (Fig2), opeisx 3%
L5724 b, MHTITHIMOTRD L% H
L, TOEACH RO RGN R S CHEET S
MFHANIDEFORT, ILICHiNLHEEL, Fig3 o
W& T, ROT/NE Y 2 v = AT D
AT ELE S TP, 2D TEROAKITTH
W5 L5l T, BERUEZTTORLE 5L
LT 5, MEROBETIE, oL TOEELT
HES AT 0 o T AL AR HET 5D
T (Fig. 4), chx0bH<. ERAADHLDOT
—RUZEA YIS 5. 20 & ZRBCHT %O (T
IRxY) o0 THmTs. HAHEXEMAL TEHHICK
UROE—=v 7y 7 20D TIRMT 5. WiEAYZO
FELLTC, BICHML A DRERET S,

HAAUEEEYIBD D KE O & £ T2 T
TT5.

FEEOMLE T HEHRE X (FR T 2 E KR T, T
BEOHE, Mo L cs (Fig b)), o
B, =y AVHEIC L D TRIRED LA D, B
TR R RS & & LIS 5 B b ¥ TRA
ks (Fig 6-A, B),

¥72, RBEOS G XA 4 #5 F ¥ TR
ks (Fig 7).
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Fig. 1. Complete dressing for operation is
indispensable.
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Fig. 2 Fig. 4

Fig. 3 Fig. 5

Fig. 6-A, B. The lesmn from the injury part to the fifth myelomere : Demvelmwatlon
neuronophagia, the atrophy of nerve cell and deep concentration nerve
cell are observed. (Nissl's staining) A : x40, B : %100
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Fig. 7. The lesion from the injury part to the
fourth myelomere: Retrograde degene-
ration (Tigrolysis) is observed.
(Nissl's staining) x400

EORFRIE—ED L DO TIXIL. Tiebh, MR
DR R THE L, FLVHEIUEY RIS G
H5b.

F = TR X o T SO Z 5 | & i
%5 L Rats, Tang (1955) = L uE, transhypo-
thalamic level X hR[OEH oML, BEFNCIIHE
SR A MG RA BT TH D,
licular 3 %\ (% intercollicular transsection & o
RO R 3 B I ER 2R3y THh A &
5. %72 supraspinal transsection TiXEMAE
Z bR, MEGERI S C s T i EN E 7o
IR RE MR A B 2 Teo oD T LRI L TH S
AR

e 2 R L CR A RIIBAA T 202 & 5 AN
T 120 L, superior colliculus [ &2 HERIC
L7 A DB L IRV DR TH - oD T, K

supracol-

Fig. 8. The quadrigeminal bodies lies in the
middle of the both rabbit’s ears.

B b Eo#sT, 1, WMEAEduic By
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FROWHOM, br 5 EHDOEOHREOIHEEIC
BZ Y L TMLE ST (Fig 8), £ D&Y 2 ¥
= VTR LD, WEAR X OVNEE R L 7t
B A% FROICE S A AT superior colliculus,
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K Lo RiEx =+ (Fig.9, 10, Table 1, 2),
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DIENRD NI, ZOHE, TR IRRE, K
BOBMADHEADLLRED LR TWT, FEREICE
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Table 1. Volume of average diet in upper motor neuron lesion rabbit.
Upper motor neuron lesion rabbit
Non treatment Treatment with Robaveron
After operation After operation
No. | day 7 days 14 days No | day 7 days 14 days
1 30 135 150 1 0 19 65
2 137 173 155 2 3 142 101
3 2 157 140 3 2 195 220
4 4 104 218 4 3 227 214
5 30 227 78 5 2 B 222
6 14 157 219 6 152 216 8
7 6 114 195 7 116 8 190
8 60 183 278 8 50 82 168
9 3 8 182 9 45 123 240
10 115 4 100 10 o] 19 196
11 3 166 170 11 72 23 18
12 11 97 36 12 103 187 111
13 2 130 212 13 56 158 109
14 9 151 149 14 47 123 170
15 2 184 187 15 87 151 155
16 2 166 182 16 7 21 21
Total 430 2156 2651 Total 745 1690 2208
Ave. 26.88 f 134.75 165.69 Ave. 46. 56 105.63 138.0
Unit: g
20Q
|
G----0 Cotrol
®——@ Robaveron
0 O-----0 Control
e - 150 *-—e Robaveron
150} .
g 5
2 k]
3 ]
<100 2100
k3 5
a a
50 50
After Operation(days) After Operation(days)
) l7 " 1 7 14
Fig. 9. The volume of average diet in upper Fig. 10. The volume of average diet in lower

motor neuron lesion rabbit.

motor neuron lesion rabbit.
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Table 2. Volume of average diet in lower motor neuron lesion rabbit.

Lower motor neuron lesion rabbit

Non treatment Treatment with Robaveron

No. Afterl og)ae}fation 7 days 14 days No. Afterl og)ae;ation 7 days 14 days
1 12 — — 1 ¢} 190 196
2 48 52 136 2 o] 46 176
3 41 92 123 3 9 103 12
4 12 50 — 4 74 158 15
5 3 — — 5 2 — —
6 64 78 150 6 87 72 187
7 70 75 110 7 126 140 108
8 18 100 151 8 0 75 67
9 89 180 186 9 89 97 167
10 6.5 95 54 10 34 172 136
11 98 74 11 30 105 130
12, 14 132 178 12 75 125 212
13 59 39 13 10 127 165
14 0 123 122 14 45 — —
15 72 115 65 15 0 127 140
16 102 160 138 16 55 180 112
Total 551.5 1409 1526 Total 636 1717 1823

Ave. 34. 44 100. 64 117.38 Ave. 39.75 122.64 1.30. 21

Unit: g
3L : 3 { 0---0 Control
O---O  Control ®—® Robaveron

@—@ Robaveron
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Fig. 11. The changing of body weight in upper Fig. 12. The changing of body weight in lower
motor neuron lesion rabbit. motor neuron lesion rabbit.
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AR DN BB DI EWTH D, Fidin s
Shamc s REnEobhns (Fig 14), HET
(IRIERFD B TL £ & 5 7o Bitr o bh b
(Fig. 15), f&& HkO WAL 0 LARBERCES
THh, FEETIREROBMN TIXAMHIX L A%
ELTREINRTVWA L IICHRZS. COLHILHEH
LB O EENC oL CH E (1969) 35 XY
Kondo and Susset & (1973) i L higfsh T
LEFRLFAKRTHS. Lo LREMEBRCEWT, &
D5 BN E TG EW S T B, BB
BT BEMEEDIEEAE X FFEOREC L 5D T
E7e L, BRI K A LD ST A B A F A
VT EIETH 0, WA o TSI R
BABWRTHZ LiTins.
Fig. 13. Rabbit with neurogenic bladder of up- 7= A DR FRETHMEEN O MEERIER REL
per motor neuron type: dilatation of THa5b e (Fig 16, 17-A, B), 7¥Ef LAHEBR T,
the left ureter and hydronephrosis. BENCHEIE 35 & OB T/ —kBR i kit i b,
I8 D MM I ki A & D T o b TRD BN S
(Fig.16), ZhuckL <, 1Bl FAMAMHRFCIX,
JE R A PRI DR L T, RS TR R
(3 BB OW G L R AR Rd B
% (Fig. 17-A, B), o X 5 e i, FEHO#
Mo T o B ebh s b D e E LB
H. DX ST D, HENEENO MEEHED 5 b
FELUUBERGRBCET L E, FELUTHIET
JRCAFET BB X T OWENC L Te bl A DRET
hhHEEZBNL, BB OV TR

il - : BGREL v e R ROMICA EOEIRD LA
Fig. 14. Neurogenic bladder of upper motor neu- Fehno 1o

ron type: predominant proliferation of o

the connective tissue between muscle BEEBEDFT B (2D T

bundles. (H.E. staining) x40

1) Superior colliculus BHEDOEHCOWT :
Superior colliculus 4K ED T Fig 18-A,
B o X 5L itk BMHERA TER LK
SR EED R s, Fig 19 1R 7oflTik
JEEMEE AR 5 ml TEL WD R bz,
Fro, WHRTHRE TS X5 ek TRE L o
HE & AMERIFED T 1 LUFT, ZHERIH
DEA BT ELY ERlD &5 FiFRe fto T %
(Fig. 20),
2) Superior colliculus OFjCTHEEL 72 BHTOW
; C
Fig. 15. Neurogenic bladder of lower motor neu- Fig. 21-A, B ® X 5= superior colliculus o
rf)n tybpe: p.rfwliferation of t.he connec- L 7B AE, hd s, WA E L SR
tive tissue is less predominant than -
neurogenic bladder of upper motor PR HOR T 5. - OBEERER LAY
neuron type. (H.E. staining) x40 I fED RS BT 100 ml i O NS & T
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Fig. 16. Neurogenic bladder of upper mot

¥

or neuron t

el

ype: nerve fiber is as

surrounding the tunica muscularis of the detrusor muscle.
(Silver staining : Cajal) »100

Fig. 17-A, B. Neurogenic bladder of lower motor neuron type: nerve fiber is
obscure in tunica muscularis, whereas clear in submucosa.
(Silver staining: Cajal) A : x40, B : %400
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Fig. 18-A. Fig. 18-B.

somd.

som

25 mmHq,

>3

B

Fig. 19. A : Start saline drop infusion to the bladder.
3 : Start again saline drip infusion to the bladder.

M T
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’Smmrl&
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Fig. 20. \ . Pressure of the bladder neck.

: Pressure of the membranous urethra.
\ B=0.85
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Fig. 21-A Fig 21-B
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Fig. 22

Fig. 23

Fig. 24
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R NEED s KEL T Bobh w5 (Fig
22).

3) Inferior colliculus O # FHEMEGEZ DT :
Fig. 23 @ X 51 inferior colliculus DEFDIH
BTk, Fig 24 o X 5 T REMINFETED bR T,
MRS BONETLIRGEN TR K, 1B
IFESNE Bic@Bdbh s (Fig 24), 72, 2o
S5 OBEWETR O K EMERPTOEL b L —fk
WCE\ay, Fig 25 1GR3 X 9 IS AMERIR O N
HEL LB, MHERTONEA ST & e bh
b, I OFITRKD D - fomFILEN = AR o 5
RO IIERD, HL KEMLT, REOHINZ(E-
TERINIIE OB e IC L 2db b, BED
EENECw 5 SARDHR, JREOHINCES> T,
CRETEE O R bt (Fig 26),
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Fig. 25. A : Pressure of the baldder neck
B : Pressure of the membranous urethra.

Trigone
Vas. def
Not increased bladder volume
Trigone A
Vas. def NN I o0 AT

Increased bladder volume

Fig. 26. EMG of the trigonal muscle and vas deferens.
Brain bladder : inferior colliculus lesion.

fid# M+ 5% (Fig. 27) Tk superior colli-
culus ® T35 & X (supracollicular trans-
section), KEHPEER GRS B, inferior collicu-
lus OTFTHMIF2 & %, BEREESHCR L TN
#whBlbha o EpmbR T4 (Langwarthy and
Kolb, 1933), F7:, KiciL 7ok 5iC Tang (1955)
DAL L B 5. F FREAGER RO KEE S Hhlido

1

l
4o
o

\
- =~ — Supracoll, transsection
== Intercoll, transsection

- Inferiorcoll,transsection

Fig. 27

BT BENGE (RE XD L5 Bl H D
(Bors and Comarr, 1971), Dk 5icdiax®Ex 5 &
VU A& L ERIC O TEE /&SR L DD Tikis
LWk EZBR, bhubhOEETYL superior col-
liculus (XFEMEDO UGG I EFELH/rTHhHH &%
zbhn, Fio inferior colliculus #Y-DREDES
B IR S B s, TS, KR O
PITHET 5B 2 L1E, Hioo b R THRE T A E e
PN, TR AR IR ENE T B S TR T AL O
BE O MR OB A ELL T b, T8k
#z % E, Gione (1965) 2% 1L T 5 L 5 R
P83 % supraspinal O, HHOBFIEENRE
AHBMRES LOTFEMRRC L - Tl iz bhd
EVOEZHDIOINL VDT ELELDR
5.

& B

bbb DR foo 1R RITDUT O FEi5E 2 REKT
B L OBHABHC & 5 MRV O (G A b~ 7
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