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Experimental Study of the Effect of Chemical Protective Agent to the
Postirradiation Bladder Damage

Yoshiko Ito
Department of Radiology, Tokyo Women’s Medical College

Animal experiment was performed to evaluate the effect of radiation protection by the administration
of chemical protective agent, 5-Hydroxytryptophan (5-HTP) in the case of bladder damage following the
radiotherapy of carcinoma of the cervix uteri.

Female mice were used as an experimental animal. The shield was raade to cover the entire body by
4 mm thickness lead which had a round hole of 1.5 cm diameter. The bladder irradiation was made th-
rough this hole.

The occlut blood in urine was present following the irradiation to the bladder. The amount of the
blood present in the urine was dependent upon the irradiation dose.

The mice were divided into two groups: protected group which received intraperitoneal administra-
tion of 5-HTP and control group. There was no difference in the urina between two groups after irra-
diation of 1000 rads to the bladder., However, with the dose 2000 rads, the amount of the blood in the
urine was markedly decreased in the protected group. It is concluded from the experiment that the blad-
der damege is less following the intraperitoneal administration of 5-HTP.

This is true with intravesical administration of 5-HTP.
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Fig. 1. Mouse metabolism cage; urine is collect-
ed inte a small beaker free from the con-

tamination feces or chow flakes.
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Fig. 2. Evaluation of the occult blood reaction

in urine.

Fig. 3. A catheter for mice.
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Fig. 4. Sampling method for urine;a sheet of fil-
terpaper (1 x 1 cm) was applied to meta-
tus urinarius to blood a few drops of urine
(farced out by a slight preeme on the bl-
adder portion)

Fig. 5. Cystogram of mice
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5).
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Fig. 6. [Illustration of shilding for mouse u.b.l.i.
[lustration of mouse urinary bladder local
irradiation radiation field was 1.5cm dia.
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Fig. 7. Determination the dose rate at the radia-
tion field of 1.5 ¢m dia by extrapolation
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FiG. 8. Changes in urinary occult blood after local
irradiation of urinary bladder in mice
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Fig' 9. Changes in urinary occult blood after loc-
al wradiation of urinary bladder in mice
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Fig. 10. Cystogram of mice with reference to the relative geometry of urinary bladder and intestine

1. Supine position with the head lowered 45 degree (Trendenlenburg position)

2. Supine position with head lowered 90 degree (Vertical position with the head down)
3. Supine position

4. Incident beam angle 45 degree

5t
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5 20® ZESHRE & L, RE0ER A [Ttk

Days e.*er irradiation

Urinary occult biood (Arbtary unit)

1B - FERFAEREE ¢ 2,000rdas [E L
Fig. 11. Effect of 5-HTP induced after local i:r m _I__rj]gf# . Ut ;
irradiation urinary bladder portion on the 55 2 B ¢ BHRERE : 5-HTP by .4 2,000ra s iE 5

changes in urinary occult blood in mice 53 B JENA S IR
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~13F ——Intraperitoneal administration (2)

S 2000rads
gor 2 BHTP 1.p.
'g before 1000rads.
= Unirradiated
E \—kzon’fml
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3 §§§§ A

g

‘E / 1 —l 1 1

5 0 0 15 20 ®

Days after irradiation
Fig. 12. Effect of 5-HTP induced after local

irradiation urinary bladder portion on the
changes urinary occult blood in mice
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%, 5-HTP 2%, MBENC X AEEREH % iR
WMLTWBZ AR IR,

—7, R MR OERFIHEB T OWC, IEMEL
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W44 1,000rads 3 [EIfESF, 1,600rads 1 [a]fE4,
1,500rads 2 [BIfgff, 1,500rads 3 [@] [ 5 o> &7
&L,

Z Of5EE, Fig. 13 n<, 1,500rads 3 [a1fE
HHBE O IRYE MR R R 5 i b FE BT B o,
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3. 5-HTP oRifEfc X % BtRiE o
R
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SRR b & LA TERR Shicas, S-HTP

Table 1. Statistical examination of the change in urinary occult blood

T Groups A B C o o]
| st period —————____|Unirradiated control| Irradiated+5-HTP | Irradiated control | Significant level
1 st week A=B<Z£C 5 %
Weekly total
of occult blood |2 nd week A = B = (C 59
value
3 rd week A=3B3B<C 5 %
Transitional changes by : . :
mean of vector A<B<LC 1%

1) There is significant difference between A and B for any week with regards to weekly total value of urinary
occult blood. Significant differences at 5% significant level is seen between B and C at Ist and 3rd week

while no significance at Znd week

2) There is a significant difference at 19 significant level among A, B and C is terms of transitional changes
expressed by vector transformation. (Time and occult blood value)
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P
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= Y .
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1 2

Time (week)

Fig. 13. Changes in urinary occult blood after
fractionated local irradiation of urinary
bladder portion in mice
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—Direct local injection info urinary bladder (1)
Z15F == Physiclogical saline
5 == 10"2M-5HTP
g === |03 M. 5HTP
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L‘ L 4 SHIP !
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Fig. 14. Effect of 5-HTP induced after local
irradiation urinary bladder portion on the
changes urinary occult blood in mice

15~ —Direct local injection into urinary bladder (2)
- ==—==Control
= g===8 Physiological saline
= /’\ %===%102M-5-HTP
>
:__5 —i rrja‘diat.ed
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Fig. 15. Effect of 5-HTP induced after local
irradiation urinary bladder portion on the
changes urinary occult blood in mice
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06
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»~——= Control
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s |07 M- EHTP
0.3+ /
0.2r
01 :c-"’-.ﬂh‘\“wx
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0 ] 73

Fig. 16. Protective effect of 5-HTP against the
increase in the urinary occult blood after
fractionated local irradiated

5-HTP.2.2mg/Iml was introduced directly into the

urinary bladder 10min before the 2nd exposure to

1,500R, Total dose: 3,000R (1,500 2)
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REE TR, JEBTHERE L B SERE & oI Bt
BERBHI LIXTE ok,

3. JEREES~ 2,000rads JEGHE > 5-HTP i
PBETIE, IR MEE, JEBFERC I L
ET L.

Thebb, S-HTP @ X BN~ B5#E R »
I Th o,

4. 5-HTP o BPEMHREERTL, 5E5
DI A MR EAET 2% b, BRIk s 4 by
HE LGS EANED bR

Rk D, @Y, MY Wb H R
BB R AB L kel Y BT s
Ehic, M, EEE Y b > i iR B A g
JEES R R i YR L, R B v 2 22 o 2 K
BT R BT SR A 6L, e B UN I, HOH RESH s,
B ABHE B R Rl 3 5.
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