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An Experimental Study of the Effects of Cis-dichlorodiammineplatinum(II)
and Irradiation on the Rat Livers

Seung Yon Baek, Kyung Ja Lee, Chung Sik Rhee
Department of Radiology, College of Medicine, Ewha Womans Uriversity

Cis-DDP has been used as a radiosensitizer in combination treatment modality for malignant
tumors, of which mechanism is uncertain. The effects of combined Cis-DDP and irradiation
on number of tumors have been studied in vitro and in vivo. The effects of combined Cis-
DDP and irradiation on the liver are important, because the liver is a radiosensitive organ
and frequently exposed to irradiation during treatment for intra-abdominal malignancies. But
the studies of combined Cis-DDP and irradiation on the liver have not been reported.

So, this study was performed to see the effect of Cis-DDP in combination with radiation
on the liver. Total 66 Sprague-Dawley rats were divided into 5 groups ; control, Cis-DDP(2.5
mg/kg) administration, radiation(6, 8, 10Gy, respectively), and combined Cis-DDP and radia-
tion, which consisted of pre- and post- administration of Cis-DDP. Light and electron microsco-
pic examination was performed 30 days after each experiments.

Cis-DDP administration induced mild congestion and focal hemorrhage in hepatic lobules
with focal necrosis and degeneration of hepatocytes. Electron microscopic examination showed
irregular cytoplasmic organelles and chromatin clumping in hepatocytes. In radiation treatment
group, hemorrhage of hepatic lobules, necrosis and degeneration of hepatocytes, edema and
inflammation in portal tracts were aggravated with increased dosage of radiation. Hepatic lobular
disarray and inflammatory cell infiltration in portal tracts were noted from 8 Gy radiation.
Vacuoles and electron dense bodies aé well as swollen mitochondria in hepatocytes were freque-
nily noted on electron microscopic examination. With combined treatment, all the light and
electron microscopic changes were more severe than radiation alone regardless of sequence
of Cis-DDP administration and lobular disarray and inflammation in portal tracts were started
to note with 6 Gy radiation. When the hepatic lobular disarray and inflammation in portal
tracts were used as end-points, the enhancement ratio of Cis-DDP was 1.3 in normal rat livers.
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Table 1. Grouping of experimental rats

Dose of
Group . No. of rats
radiation(Gy)
I Normal 6
II Cis-DDP 6
[ Radiation 6 6
8 6
10 6
IV Radiation before
Cis-DDP 6
6
10
V Radiation after
Cis-DDP 6 6
8
10 6
Total 66
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Fig. 1. Cis-DDP : reactive complex in aqueous solution.
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Fig. 2. Light microscopic findings of liver after Cis-DDP
due to degeneration change and congestion, hemorrhage in sinusoids(hematoxylin-cosm stain X200).

J . el 83 e
administration . pyknotic nuclei(arrows) ot hepatocytes

c findings of liver after 10 Gy irradiation : moderate hemorrhage in the sinusoids and

Fig. 3. Light microscopi
several Kupffer cells(arrows)(hematoxylin-eosin stain X 200).
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Fig. 4. Light microscopic ﬁndings of liver after 8 Gy irradiation and Cis-DDP administration : inflammatory

cells(arrows) in portal tract(hematoxvlin-eosin

stain X 200).

Fig. 5. Light microscopic findings of liver after Cis-DDP administration followed by 6 Gy irradiation . disarray
of lobules and hemorrhage(arrows) in sinusoids(hematoxylin-eosin stain X 200).
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Fig. 6. Light microscopic findings of liver after Cis-DDP administration followed by 10 Gy mmdanon variable
fat vacuoles(arrows) and hemorrhage in sinusoids(hematoxylin-eosin stain X 200).

- 77 =



Fig. 7. Electron microscopic findings of liver after 10
(X6000).

Wsk(Fig. 10)01 o1 AL BHEZALZ) M §
Gyl X UEY] AaHstEs, AMEAS Cis-
DDP SojFol A 6Gyol A thEl7] Alztgos
W Z7ee 1.3(5/6)0 ATk

ot

a .

FAA7E WA #gste] WAMY ERE
Z73ANTE AHAL 19599 D’'Angios2Vo] Wi-

Gy irradiation : irregularity of fuclear membranes(arrows)

ImsEF X EW actinomycin-D® LA ZALE
&5k B3 AR A G o] AsHA dod
S BE o Ao} A 5 Aol Bt
%ol @7 Holgoh

Cis-DDP¥ platinum complex2 A tha-adol A
EEES AAA e AL S 1965 Rosenbergs
Dol ALow BIE F, 19699 Rosenbergs o]
g5 gotaazh Qokn kg 19713 Zaksk
Drobnik?)-& Cis-DDP7} H#AF%e] AZE YA

78 —



Fig. 8.

rous vacuoles(arrow heads) and electron dense bodies(arrows)(X4000).
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