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Abstract-Chemosensitivity to six different types of antitumor drugs was assayed using the 
succinate dehydrogenase inhibition (SDI) test, with regard to effects of 29 tissues from primary 
hepatocellular carcinomas (PHC) and 12 metastatic liver cancers. Succinate dehydrogenase 
activity in the PHC was significantly decreased by adriamycin (ADM), mitomycin C (MMC), 
aclacinomycin A (ACR) (P < O.Ol), and 5-Juorouracil (5.FIJ), cisplatin (DDP) and car- 
boquone (CQ) (P < 0.05), as compared to Jindings in tissues from the metastatic liver tumors. 
In PHC, chemosensitivity to antitumor drugs in the SDI test was positive in 58.6% of tissues 
exposedtoADM,60.7% with MMC, 11.1% with5FU,65.4% withDDP,65.5% withACR 
and 64.3% with CQ. On the contrary, the positive rates seen in metastatic liver tissues were 
18.2% in DDP and 8.3% in CQ and th ere was no positive chemosensitivi& in tissues exposed 
to ADM, MMC, 5-FU and ACR. Therefore, PHC will shoal a better response than metastatic 
liver cancers to antitumor drugs. 

Our observations show that the selection of sensitive drugs is most important to improve the 
response rate and the survival time of patients. The SDI test proves useful for planning clinical 
management. 

INTRODUCTION 
THE PRESENT treatment of liver cancers in humans, 
including primary hepatocellular carcinoma (PHC) 
and metastases, is not very effective. When the 
tumors are localized and the hepatocellular reserve 
is adequate, surgical resection is a valid consider- 
ation [l]; however, not all patients benefit from 
resection. Systemic or intra-arterial chemotherapy 
for these liver cancers is disappointing, but a 
remarkable response can be obtained [2]. The effi- 
cacy of this cl-emotherapeutic treatment depends 
on multiple factors, such as the route of drug 
administration, the distribution of blood flow in 
the tumor and prolonged maintenance of effective 
concentration of drugs in the tumor tissue. The 
sensitivity of individual tumors to antitumor agents 
is also important. In vitro and in viuo trials to predict 
the chemosensitivity ofindividual tumors have been 
established [3, 41. In the present study, we com- 
pared the chemosensitivity of PHC and metastatic 
liver cancer tissues to various antitumor agents, 
using the succinate dehydrogenase inhibition (SDI) 
test [5, 63, an approach based on the correlation 
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between succinate dehydrogenase (SD) activity and 
cell viability. Tetrazolium salt was used as the 
hydrogen acceptor for the SD activity [7]. 

MATERIALS AND METHODS 
PHC specimens from 29 Japanese patients (21 

men and eight women), and metastatic liver cancer 
specimens from 12 patients ( 10 men and two 
women; primary sites were six colorectal carcinoma, 
three gastric carcinoma, two pancreatic carcinomas 
and one esophageal carcinoma) were obtained at 
surgery and immediately placed in McCoy’s 5A 
solution. 

The antitumor drugs tested were those in regular 
clinical use, adriamycin (ADM; 4 pg/ml), mitomy- 
tin C (MMC; 10 pg/ml), 5-fluorouracil (5-FU; 
100 p,g/ml), cisplatin (DDP; 20 kg/ml), aclacino- 
mycin A (ACR; 4 *g/ml) and carboquone (CQ; 
1 kg/ml), at ten times the peak plasma conccn- 
tration [5]. These drugs were purchased from the 
following sources: ADM, MMC and 5-FU were 
from Kyowa Hakko Co., Ltd., Tokyo, DDP from 
Nihon Kayaku Co., Ltd., Tokyo, ACR from Sanr- 
aku-Ocean Co., Ltd., Tokyo and CQ from Sankyo 
Co., Ltd., Tokyo. 

The SD1 test was done as described [5, 61. Bri- 
efly, the tumor tissues were cut with scissors and 
passed through a No. 32 stainless steel mesh into 
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tissues. Thus, PHC will probably show a better 
rcsponsr to antitumor drugs. The SD1 test clinical 
correlation was noted in some clinical cases [16]. 
To improve the rcsponsc rate and the survival time, 
a scnsitivc drug has to be selccted. When the clinical 
state dots not respond to any drug, other modes 
of therapy such as chemotherapy combined with 

considered. The SD1 test used in the present study 
is a simple, inexpensive and rapid technique for 
screening antitumor drugs, and hence proves useful 
for planning clinical management. 
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