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Inhibitory effect of temozolomide on proliferation and

Abstract

angiogenesis in human glioma U87 cells

ZENG Linghua, HUANG Rui, LIU Shaozheng, QIN Guowen

(Department of Neurological Surgery, People’s Hospital of Guangxi Zhuang Autonomous Region, Nanning 530021, China)

Objective: To investigate the effects of Temozolomide (TMZ) on the growth and angiogenesis of human glioma
U87 cells in vitro and in vivo. Methods: Flow cytometry was used to determine the cell cycle progression of
U87 cells induced by TMZ, EdU method was used to detect the effect of TMZ on the proliferation activity of
U87 cells, CCK-8 method was used to determine the effect of TMZ on the survival of U87 cells, nude mice
tumorigenesis experiment was used to detect the effect of TMZ on the growth of U87 xenografts in vivo, and
immunohistochemical method was used to detect the expressions of Ki-67, BDNF and CD31 in tumors.
Angiogenesis was detected by chicken chorioallantoic membrane (CAM) model. The effect of TMZ on
the secretion of angiogenesis-related proteins VEGF, TGF-Band FGF in U87 cells were detected by ELISA.
Results: TMZ increased the proportion of G,/G, and G, phase cells in U87 cells, decreased the proportion of S
phase cells and inhibited the survival and proliferation of U87 cells in vitro. TMZ therapy inhibited the growth
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of transplanted tumors and the expression of vascular endothelial markers in nude mice, and rEdUced the level
of angiogenesis-related proteins in U87 cells. Conclusion: TMZ inhibits the angiogenesis of glioma U87 cells in
vitro and in vivo. This inhibitory effect may be associated with decreased the protein expressions of Ki-67, BDNF,
VEGF, TGF- and FGF.
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Figure 1 TMZ inhibits U87 cell proliferation in vitro

(A, B)RAAMMA /T TMZITUS740 I T A4 B A2 s (C, D)EdUSL A I TMZ X U874 it 38 4 31 14 14 B2 i
(E) CCK-83L IS KM TMZ AT US7AAF 2R AR . 5 X IRALA L, **P<0.01, **P<0.001.

(A, B) Flow cytometry was used to analyze the effect of TMZ on U87 cell apoptosis and cell cycle; (C, D) EdU staining was used to detect
the effect of TMZ on U87 cell proliferation activity; (E) CCK-8 test was used to detect the effect of TMZ on U87 survival rate. Compared
with control group, **P<0.01, ***P<0.001.
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Figure 2 Effects of TMZ on angiogenesis of CAM ( x 200)
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(A) Representative images of angiogenesis on chicken embryo chorioallantoic membrane in the 2 groups; (B) Statistics data of new vessels

in the two groups. Compared with control group, **P<0.01.
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Figure 3 TMZ inhibits the growth of U87 cells in vivo
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(A) The representative figure of transplanted tumors (scale bar: S mm); (B) The tumor weight was measured for each xenograft; (C) HE
staining showed that both groups of cells could form xenografted tumors. The expression of BDNF and Ki-67 in transplanted tumors was
detected by immunohistochemistry ( x 200); (D) The relative expression of Ki-67 in the 2 groups of transplanted tumors; (E) The relative

expression of BDNF in the two groups of transplanted tumors. Compared with control group, **P<0.01.



1386

I R i 2 i, 2019, 39(7)  http://Icbl.amegroups.com

Control group TMZ group

100

TGFB/(pgmL™")

VEGF/(pg-mL™)

Control group

B4 TMZTE {5 PR 5 I A B 788 Y I 7 4 R
Figure 4 TMZ inhibits angiogenesis of glioma in vitro and in vivo
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(A) Typical immunohistochemical staining images of CD31 in transplanted tumors (scale bar: 100 p m); (B) Quantitative analysis of CD31

TMZ group

Control group

CD31-positive MVD/field

Control group TMZ group

TMZ group Control group TMZ group

expression in transplanted tumors; (C-E) ELISA determination of angiogenesis-related protein secretion in U87 cells treated with TMZ.

Compared with control group, **P<0.01.
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