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Effects of pirarubicin chemotherapy combined with hyperthermia on gastric cancer in vitro
WANG Xiao-guang', FU Jun', ZHENG Hang', LI Guo-xin?, LUO Rong-cheng'
'Department of Oncology, *Department of General Surgery, Nanfang Hospital, Southern Medical University, Guangzhou 510515, China

Abstract: Objective To evaluate the effect of pirarubicin (THP) in combination with hyperthermia on gastric cancer tissues in
vitro and explore the underlying mechanisms. Methods /n vitro three-dimensional culture models were established with tissue
biopsies from 36 patients with pathologically confirmed gastric cancer. The tumor cell viability was measured by MTS-PMS
assay, and HE staining was used to study the histomorphological changes of the tissues following chemotherapy and
hyperthermia. Results Synergistic tumor cell-killing effects of cisplatin, THP, and mitomycin with hyperthermia was observed
in the tumor tissues (P=0.000), and THP exhibited stronger cytotoxic effects than the other drugs. Histomorphological study
suggested strong killing effects of THP on the tumor tissues, which displayed disrupted tissue structure, cellular degradation
and necrosis, karyopyknosis and karyolysis, with cytoplasm loss. The anti-tumor effects of THP were associated with clinical
staging and pathological grading of the tumors (P=0.000), but not with the patients' gender, age, tumor size and preoperative

CEA levels (P>0.05). Conclusion Pirarubicin shows good synergistic effects with hyperthermia, and the cytotoxicity of

pirarubicin against gastric cancer tissue is enhanced considerably by mild hyperthermia. THP can be a potential therapeutic

drug for intraperitoneal chemohyperthermia.
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Tab.1 Synergistic effects between the drugs and
hyperthermia against gastric cancer tissues
Drug Drug+37 C(Mean+SD)% Drug+43 °C(Mean+SD)% 1 P

5-Fu 12.6+8.4 14.2+10.3 0.880 0.385
Mitonrycin C = 42.4+10.2 54.1+6.8 8.675 0.000
Cispltin 46.5+11.3 58.6+9.3 8.099 0.000
THP 62.4+9.6 76.3x10.8 8.553 0.000
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Tab.2 Clinical data of the gastric cancer patients and

synergistic effects between pirarubicin and hyperthermia

THP inhibition ratio
Variable n
(Mean+SD )%

Gender

Male 22 78.1£11.6

Female 14 73.5+9.2
Age(year)

>50 26 75.6+8.9

<50 10 76.6x11.6
Pathologic histology

Well differentiated adenocarcinoma 90.6+5.5

Moderately differentiated adenocarcinoma 10 84.8+4.7

Poorly differentiated adenocarcinoma 20 69.9+8.4

Signet-ring cell carcinoma 2 69.0+3.3
Tumor diamter (cm)

>2 28 75.1£11.3

<2 8 80.5+7.8
Preoperative CEA (ng/ml)

>5 12 76.5+£10.7

<5 24 76.0+11.4
Clinical stage(TNM)

I 5 85.5+£5.6

11 15 75.249.5

it 13 77.4£11.0

v 3 62.1+9.4
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Fig.1 Synergistic effects of the drugs with hyperthermia against gastric cancer tissues
(a: Control; b: 42°C+DDP; c: 42°C+MMC; d: 42°C+5-Fu; e: 37°C+THP; f: 42°C+THP)
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