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An Experimental Study of the Effect of Radiation and
Cis-dichlorodiammineplatinum(II) on the Rat Bladder

Kyung Ja Lee
Department of Radiology, College of Medicine, Ewha Womans Universily

The response of the rat bladder to single dose of Cis-dichlorodiammineplatinum(II) (Cis-
DDP), radiation(6-10 Gy), or combination of radiation and Cis-DDP was assessed from
the histopathologic changes. For the combined treatment, a single dose of Cis-DDP(2.5
mg/kg) was given 30 min before or immediately after radiation. Cis-DDP alone, show
inflammatory cells infiltrations in the submucosa, soft tissue and muscle layer of the bladder.
A single fraction of 6 Gy of X-ray irradiation produced congestion and edema in the submu-
cosa and its degree was increased by increasing radiation dose. The vacuolization in the
mucosa and degeneration and edema in the muscle layer was developed after 8 Gy X-ray
irradiation. In combination of Cis-DDP and radiation, the edema and congestion of the
mucosa and degeneration and edema of muscle layer were developed in 6 Gy X-ray irradia-
tion group and its degree was more than radiation alone group. There was no significant
difference in the change of the bladder according to the timing of Cis-DDP administration
before or after the radiation. In combined group of Cis-DDP and radiation, enhancement
ratio was 1.33 in normal bladder as the endpoint was the degeneration of the muscle layer.
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Table 1. Grouping of rats

Group Radiation  No. of
dose(Gv) rats
Normal control 2
Cis-DDP 4
Radiation 4
8 4
10 4
Radiation+ Cis-DDP
Radiation before Cis-DDP 6 4
8 4
10 4
Radijation after Cis-DDP 6 4
8 4
10 4
Total 42

8, 10GyE ZAME & ZA] Cis-DDP 2.5mg/kgE
AW FL4F T3}, PAd 2 80% ol Cis-
DDP 2.5mg/kg® BAUo] F8 T HAHZAL
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whele 878 Agsarh

AR 2AMR & B EE dH e FYviE Azl
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Table 2. Histopathologic changes of all groups

Mucosa ' Submucosa Muscle
Group changes Infla cell
Atro Prol Vacuo Hemo Slou Cong Edem Deg Vacuo Edem

Normal control - - - - - - - - - - —
Cis-DDP I S S + o+ - -  ~  SMSTMU
X-6 Gy + - =+t ++ o+ o+ - = -
X-8 Gy + o+ o+ -+ + o+ +  +  ++  MS
X-10Gy + -+ = 4+ PV + + - - MU
X-6 Gy+CisDDP + + — - 4 + o+ + - - SM
X-8 Gy+Cis-DDP  + — ++ —  — PV ++  ++ — 4+ MU
X-10Gy+Cis-DDP  + — + — + PV +++ ti~itt = 4~td MU
Cis-DDP+X-6 Gy + - — + + + ++  ++ ++ ++  SMMU
Cis-DDP+X-8 Gy + — + — + — 44+ttt = 4 SMST
Cis-DDP+X-10Gy + — + — — PV +++  ++ -  ++ -

*Atro . Atrophy Pro ! Proliferation Vacu ! Vacuolization Hem : Hemorrahge Slo : Sloughing Cong : Conge-
stion Edem ! Edema Deg . Degeneration Infla ; Inflammatory PV ; Prominent vessles MU : Mucosa SM
- Submiucosa MS : Muscle ST : Soft tissue — ! Absent + : Minimal change ++ : Moderate change

+++  Severé change
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8. WAL ZALT

WA AL 6Gyw & R AT 953 g8,
T5EY ¥ 9 Hutstxze RFol Byy
(Fig. 2). WA ZAL 8Gy-2 Wy ute] Hulgt
H=3 FEH A (vacuolization) o] B EF Y1 A
oo Helvt Hfon, Fustzd) REI &
2 6GyrH Al Argoy, 2&5dE Ay
¢ HAET FXH Ao BREANT ESMEI} A

H(Fig. 3). WAL ZA} 10Gy Tl A] w33
o] B X P vl & AL EAL 6Gy st

2 o
i
32

Fig. 1. Normal vesical wall with well preserved mu-
cosa, submucosa, and muscle layer(H-E, X
40).
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Fig. 2. Edematous submucosa lined by single or several layers of epithelial cells, showing intraluminal
hemorrhage and detachment of mucosal epithelial cells(H-E, X200).
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Fig. 3. Multiple intraepithelial cysts and submucosa Fig. 4. Marked submucosal edema and prominent
edema with prominent blood vessles(H-E, X blood vessels with focal atrophy and vacuoli-
200). zation of epithelial cells(H-E, X 100).
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5 AAPW A ~4

A, A 10GyRAL, wAE 10GyRAL A
Cis-DDPEo], A} 10GyZ A}t & Cis-DDPE ] 9]
sl A "AER A AAE AdE sAE
o A el glel 7 7 7te] oujle Aol
AR ot FAF(Fig. 6)o vlsted FoAjxe) F
2 ¥ A A (mitochondria) 8] =7} F7} = 3L o)A}
2] 4% (secondary lysosome) 3} 4 ¢ (vesicle)o] X

Fig. b. A. Vesical mucosa with focal ulceration and intraepithelial cysts(H-E, X40). B The muscle layer
shows prominent vacuolar degeneration(H-E, X200).
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Fig. 6. Normal epithelial cells of urinary bladder. Su- Fig. 8. Smooth muscle shows distended sarcoplasmic
perficial cells show many mitochondria and reticulum with granular material(asterisk) and
dilated vesicles( X 12000). swollen mitochondria(X12000).

Fig. 7. Superficial cells show secondary lysosomes Fig. 9. The endothelial cells of blood vessels are ede-

(Arrows), increased swollen mitochondria, matous and bulging into the lumen with inde-
and large vacuoles(V). The basement memb- nted nuclear membrane. Intercellular gaps are
rane is slightly thickened(X6000). intact( X 12000).
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