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Study on Tumor Blood Vessel Normalization to Enhance the Antitumor Effect of Adriamycin Induced by
Candesartan

NI Aidan', XU Tingting', GU Lunan? CAI Xinjun?(.Department of Pharmacy, People’s Hospital of Yueqing, Yueqing
325600, China; 2.Department of Pharmacy, Integrated Chinese and Western Medicine Hospital of Zhejiang Province, Hangzhou
310003, China)

ABSTRACT: OBJECTIVE To explore the enhanced anti-tumor effect of adriamycin based on normalization of tumor blood
vessels induced by candesartan. METHODS 4T1 breast cancer cells and fibroblasts 3T3 cells were cultured and mixed at a
ratio of 1 : 3 and inoculated subcutaneously in nude mice to construct a nude mouse model bearing tumors. The inhibitory

effects of candesartan, adriamycin, and adriamycin combined with candesartan on tumor growth were compared. Tumor
suppression rate was calculated. The contents of type I collagen, hyaluronic acid and TGF-B1 in rats serum were detected by
enzyme linked immunosorbent assay, and the expression of CD31, TSP-1 and HIF-1a were detected by immunohistochemistry,
the related indexes of tumor vascular normalization were observed. RESULTS Candesartan, adriamycin, adriamycin combined
with candesartan could inhibit the growth of tumor. Among them, adriamycin combined with candesartan group significantly
inhibited tumor growth better than the other two groups. The percentage of tumor inhibition rate of candesartan group,
adriamycin group, adriamycin combined with candesartan group was 33.33%, 40.00%, 53.33%, respectively. Compared with
other experimental groups, the content of type I collagen, hyaluronic acid and TGF-B1 in adriamycin combined with candesartan
group decreased significantly, while the expression of CD31 and HIF-lo in adriamycin combined with candesartan group
decreased significantly, and the expression of TSP-1 increased. CONCLUSION Candesartan may improve the antitumor effect
of adriamycin by reducing the fibrosis of tumor tissue, reducing vascular density and inducing the normalization of tumor blood
vessels.

KEYWORDS: candesartan; adriamycin; tumor blood vessel normalization; antitumor effect
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Fig. 1 Comparison of tumor volume growth among
groups(x ts, n=5)

Compared with model control group, VP<0.01, 2P<0.001; compared with
candesartan group, *P<0.05; compared with adriamycin group, ¥P<0.05.

R1 ZEMEREMFEIFNELE(X+s, n=5)
Tab. 1 Comparison of tumor weight and the percentage of
tumor weight inhibition in each group(x *s , n=5)
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Note: Compared with model control group, PP<0.05, 2P<0.01; compared
with candesartan group, ¥P<0.05.
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Fig. 2 Comparison of type I collagen, hyaluronic acid and TGF-B1 in serum of each group
a—model control group; b—candesartan group; c— adriamycin group; d—candesartan combined with adriamycin group; compared with model control group,
DP<0.05, 2P<0.01, ¥P<0.001; compared with candesartan group, ¥P<0.05; compared with adriamycin group, >P<0.05.
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Tab. 2 Average optical density of CD31, TSP-1, HIF-1a in tumor tissues of each group(x *s, n=3)
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Fig. 3 Expression of CD31 in tumor tissues of each group(IHC, 200x)
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Fig. 4 Expression of TSP-1 in tumor tissues of each group(IHC, 200x)
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Fig. 5 Expression of HIF-1a in tumor tissues of each group(IHC, 200x)
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