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Effect of the chemoprotectant tempol on anti-tumor activity of cisplatin
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Medical University, Guangzhou 510515, China; *‘Department of Human Anatomy, School of Basic Medical Sciences, Guangdong Medical
University, Zhanjiang 524003, China; *Center for Medical Transformation, Shunde Hospital, Southern Medical University, Foshan 528300,
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Abstract: Objective To investigate the effect of the chemoprotectant tempol on the anti-tumor activity of cisplatin (DDP).
Methods The cellular toxicity of tempol in human colon cancer SW480 cells and mouse colon cancer CT26 cells were evaluated
using MTT and cell counting kit-8 assays. CalcuSyn software analysis was used to determine the interaction between tempol
and DDP in inhibition of the cell viability. A subcutaneous homograft mouse model of colon cancer was established. The mice
were randomly divided into control group, tempol group, cisplatin group and tempol + DDP treatment group with
intraperitoneal injections of the indicated agents. The tumor size, body weight and lifespan of the mice were measured, and
HE staining was used to analyze the cytotoxic effect of the agents on the kidney and liver. Immunohistochemistry and Western
blotting were performed to detect the expression of Bax and Bcl2 in the tumor tissue, and TUNEL staining was used to analyze
the tumor cell apoptosis. The level of reactive oxygen species (ROS) in the tumor tissue was determined using flow cytometry.
Results Tempol showed inhibitory effects on the viability
of SW480 and CT26 cells. CalcuSyn software analysis

I HHE:2019-06-11 showed that tempol had a synergistic anti-tumor effect
BEEWH : H5 AR A4 (81172383,61427807,31670892) with DDP (CI<1). In the homograft mouse model, tempol
Supported by National Natural Science Foundation of China (81172383, treatment alone did not produce obvious anti-tumor effect.

HE staining showed that the combined use of tempol and
DDP alleviated DDP-induced fibrogenesis in the kidneys,
but tempol also reduced the anti-tumor activity of DDP.

61427807, 31670892).
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—+, #(#% , E-mail: huangwenhua2009@139.com; vk , i+, ##% , E- treated with both tempol and DDP had a significantly

mail: haobt123@smu.edu.cn larger tumor size (P<0.01) and a shorter lifespan (P<0.05).



- 884 - J South Med Univ, 2019, 39(8): 883-890

http://www.j-smu.com

Tempol significantly reversed DDP-induced expression of Bax and Bcl2 in the tumor tissue and tumor cell apoptosis (P<0.001),

and obviously reduced the elevation of ROS level in the tumor tissue induced by DDP treatment (P<0.05). Conclusion Tempol
can attenuate the anti-tumor effect of DDP while reducing the side effects of DDP. Caution must be taken and the risks and

benefits should be carefully weighed when considering the use of tempol as an anti-oxidant to reduce the toxicities of DDP.

Keywords: tempol; cisplatin; drug toxicity; anti-oxidants; reactive oxygen species; chemotherapy
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Fig.2 Tempol has a synergistic anti-tumor effect with DDP in vitro. A-B: Viability of SW480 and CT26 cells after
treatment with TPL and DDP alone or in combination. The synergistic effect of TPL and DDP was analyzed

using CalcuSyn software.
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Fig.3 Treatment with 100 mg/kg tempol produces no
obvious anti-tumor effect in the homograft mouse model. A:
CT26 tumor growth curve in the control group (0.9% NaCl)
and tempol group (100 mg/kg, once daily, 7 days/week); B:
Survival curves of the mice in control and tempol groups; C:
Changes of body weight in the control and tempol groups;
D: Anesthetized mice after 14 days of control or tempol
treatment; E: HE staining of the kidneys and livers in the
control and tempol groups (Original magnification: x 200).
*P<0.05 vs Control.

AN WAL BRI PR A B, TPL iS4 75
S0 MR 2 O T BRI EA 5 5 1) ROS JK-F- 9 T
o AWFFEAERAER , TPL AUEAE A IG5 I AT st
MRMERRY FRCR AR . TPL &R B ROz LT |
AEREEVER ST A , 3 OB B B T A BREE P T LA
Bij R 2R A kR AU 1 HLOL 7 A=, 1/ A0 i 48 Ak
P50, ARSZIEOUESE TPL 7] LAZR AR IS | 6L A 5 A
LFAEUE . (A2 BRI TPL 2 A s IR A i
UM EEAAIIIE . HILABILE SR N X
[RHEA TR, O HE ORI O30 TPL B 2 4
IEFFS S A AR T REPURERG TR R . SEEIEAE
T J& TPL AR RE R IR PRI, AT i)
SRS IZIR BA B AR T



- 888 - J South Med Univ, 2019, 39(8): 883-890 http://www.j-smu.com

A 107 —= Control B 120

. DDP 1007
= ~ DDP+TPL _
< 6 SN
5 6 < 80
g ok k 2
S 49 E ¢l
s 4 - Z 60
5 } P T l 2
g 2 ' : ] g 407 ——Control
g z & &3 T 3 f, o 2 DDP :[**
)l e—n=—29%¢"F% \ 1 1 201

5 0 4 7 11 14 18 21 25 28 . DDP+TP

_ Time after treatment (day) 0 20 %0 100

Time after treatment (day)

357
© ; B4 22N, TPL A SISO R
® | o 44— 4 Fig.4 Tempol treatment reduces the anti-tumor effect
;:: 25 = z if_g i of DDP in the homograft mouse model. A: CT26 tumor
F204° 1 ot 1 l I I growth curve in the control group (0.9% NaCl ), DDP
i 15 - group (5 mg/kg, i.p., once a week) and tempol +DDP
E 101 —* Control group (tempol 100 mg/kg, i.p., once a day; cisplatin
DDP ]** 5 mg/kg, i.p., once a week); B: Survival curves of the
59 DDP+TPL mice in control, DDP and tempol + DDP groups; C:
0 : : : : : : : : : : Changes of body weight in the control, DDP and TPL+
0 1 4 7 101316 19 22 25 DDP groups. *P<0.05, **P<0.01, ***P<0.001.

Time after treatment (day)

DDP+TPL

HE

Bax

Bel2

S o

S

— N W A
(=] (=]

S o

Apoptosis rate (%)

Control DDP DDP+TPL

Bl5 FE/NREEMSERE S, TPL FERIREEE SH9phE 2R

Fig.5 Tempol treatment inhibits DDP-induced cell apoptosis in the tumor tissue. A: HE staining (x 40) and immunohistochemical
staining for Bax and Bcl2 (x200) of the tumor tissues in the control, DDP and tempol+DDP groups; B: TUNEL staining of the tumor
tissues at 14 days after the treatments. Green fluorescence indicates TUNEL-positive apoptotic cells, and red fluorescence indicates PI-
stained nuclei (x200); C: Bax and Bcl-2 protein expression in tumor tissues in DDP, tempol (100 mg/kg)+DDP and tempol (200 mg/kg)+
DDP groups detected by immunoblotting; D: Cell apoptotic rates cells determined by TUNEL staining in the tumor tissues (***P<0.001).
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