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DETERMINATION OF ACETYLCHOLINESTERASE
ACTIVITY IN THE RAT NEUROGENIC BLADDER
A BIOCHEMICAL AND HISTOCHEMICAL COMPARISON

Tetsuro Katsumi, Kohei Kawacucui, Kazuo Muravama and Kydichi Kuroba
From the Department of Urology, School of Medicine, Kanazawa University, Kanazawa, Japan
( Director : Prof. K. Kuroda)

Experimental study of the neurogenic bladder was carried out on female rats. Neurogenic bladder
was induced by 109, phenol glycerin block of the spinal cord. The time course of acetylcholinesterase
activity was investigated both chemically and histochemically, throughout the postcperative pericd
of one to 28 days studied. This method is available as medel of clinical picture for 7 to 14 days after
operation.

The content of acetylcholinesterase activity decreased rapidly during the 2 days following cperation
and finally reached approximately 309 of initial level after 7 days. But at 28 days after operation,
restoration of acetylcholinesterase activity and staining were presented.

On the other hand cholinesterase activity declined only to about 509, of its activity on initial
level during the 2 days, and it seldom went below-GO%, The reduction of acetylcholinesterase staining
observed in the rat neurogenic bladder was paralleled the fall in acetylcholinesterase activity determined

chemically.

Key words: Animal model, Neurogenic bladder, Acetylcholinesterase
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Fig. 1. Myelography. The contrast material
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Fig. 2,

AChE-staining (% 100). Nomal muscle layer of the rat bladder.
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Fig. 3. AChE-staining ( x 100).
of AChE-positive fibers.

Normal _vesical submucosal layer. Note absence

Table 1. Change in bladder wight per bodey weght after operation

control oneday 2 days 4 days 7 days |4days 2!days 28days

bladder weight 0.32 0.61
per =+

body weight 0.05 0.09

0.86

0.21

.05 1.16 0.83 0.79 1.09
0.496 0.76 0.35 0.21 0.56

Fig. 4. The rat neurogenic bladder

one day postoperative.
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FTHED LN, Fy 0.59+£0.44% 105 R ¢, AChE
FEMEEIX 0.2140.16 X105 R 4 & {EF  (P<
0.005) %751, AChE j&§t & total ChE JEPEDL 3
41.0£22.2% ERRETLTWIL, BT SicdE
HIELIZ 3 D% L, AR Rx{HE A 13ml Th
-7z, AChE Bkt gl U Bicmd Uiz
5, AHOZIRED 50T, Ruoplissiici: AChE
mEE L e (Fig. 5).
d) #ik7HH

BEREE BE 122~T714 mg & HEML, SFg 2104146
mg r7gh, total ChE JE#EE 2,3 DT v Mz iE
SEMBRENAD, F 0.6540.43x105 R T, 5t
Il UHE 3724, AChE fE¥:{EIZTH 0.15+
0.09x 105 R r#5%7% B F% i1z, (P<0.005).
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Fig. 5. AChE-staining (x100). Left side: pattern of decreased density of stained fiber at 4
days. Right side: control

Fig. 6. AChE-stainig (x100). There are a greater number of AChE-positive fibers at 28
days (left side) than at 4 days (right side).
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Left side: AChE-stained fibers in the circular muscles.

Fig. 10. AChE-staining. (x200)
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¥
AChE-stained fibers in the longitudinal muscles.
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Decrease of ChE activity in the vesical wail of rats,
after phenol block of the spinal cord

% Ordinates : amount of enzyme in % of the initial amount
100

50 |

I i .

1 2 4 7 14 21 28

Days after operation
Fig. 11

Decrease of AChE activity in the vesical wall of rats, after block of the spinal cord

Ordinates: amount of enzyme in % of the initial amount

50 {o

1 2 4 7 14 21 28
Days after operation

Fig. 12.
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Table 3. Change in weight of the vesical muscle and average amout of protein in the
samples assayed for each enzyme activity at different times after operation

control one day 2 daoys 4 days 7 days |4 days 2l days 28 days

profein .66 2.20 1.62
per +
sample (%) 0.71 0.29 0.24

224 1.63 1.82 1.21 .35

0.5/ 030 029 0.18 0.70

Fig. 13. AChE—s;tainig. (%100) There are greater number of AChE-positive fibers at 56 days
(right side) than at 28 dayt (left side).
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