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Anti-tumor effects of chloroquine on S,;, tumor-bearing
mice and its mechanisms
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Abstract  Objective To investigate the antitumor function of chloroquine on bearing cancer mice Sy, and its
possible mechanism. Methods Forty S g, tumor-bearing mice were divided into chlorquine low dose group middle dose
and high dose group. The inhibiting effect of different concentration chloroquine on sarcoma 180 was observed with in vivo.
The morphological changes in tumor cells of tumor-bearing mice induced by chloroquine was observed under the
transmission electron microscope. The apoptosis of tumor cells induced by chloroquine were tested with flow cytometry. The
expression of apoptosis—related factors Bcl2 cytochrome-C and Cle-Caspase3 was detected by immunohistochemistry.
Western blotting was used to detect the protein levels of Bel2  Cle-Caspase-3 in tissue and the changes of Cytochrome-C in
mitochondria and cytoplasm. Results Compared with the control group the growth rate the xenon graft volume and
weight decreased obviously in chloroquine group ( P < 0.05). Apoptotic changes and apoptotsis body were discovered
obviously in chloroquine group under the electron microscope. Chloroquine induced the apoptosis of bearing cancer mice
Sigo cell in every group down-regulated the expression of anti-apoptotic factors Bel2 and up-regulated the expression of
apoptotic genes Cle-Caspase3 ( P < 0.05) . Chloroquine reduced the mitochondria Cytochrome-C protein levels and
increased the cytoplasm cytochrome-C protein levels ( P < 0.05) . Chloroquine promoted the release of cytochrome-C to
cytoplasm. Conclusion Chloroquine has the anti4tumor effect on the growth of bearing cancer mice S;g, cell. It may affect
the mitochondria apoptosis pathway and thus play a role in anti-tumor.
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Table 1  Effect of CQ on tumor-inhibition rate in Sy mice (n=10 =x +s)
((mg/kg) (g (%)
groups dose ( mg/kg) tumor weight ( g) tumor-inhibition rate ( %)
model control group o 1.36+0.59 o
low doses chloroquine 10 1.02£0.63 24.267
middle doses chloroquine 20 0-850.47 37.50°
high doses chloroquine 40 0-69£0.34 49.26™
2 2 pm
A. ; B. ; C. ;D

Fig.2  Pathomorphological changes of tumor cells under transmission electron microscope

Bar =2pm

A Model control group; B Low doses chloroquine; C Middle doses chloroquine; D High doses chloroquine
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A. ; B. ; C. ; D. ; E. * P<0.05 %k P<0.01
Fig.3 Effect of CQ on the apoptosis of S 4, xenograft in mice

A Model control group; B Low doses chloroquine; C Middle doses chloroquine; D High doses chloroquine; E. Compared with
model control group * P <0.05 *%P <0.01

4 Bel2 100 pum( )
5 Cyt-C
6 Cle-Caspase3

A. ; B. 10 mg/kg ; C. 20 mg/kg D, 40 mg/kg

Fig.4 Bcl2 protein expression in S;g, mice Immunocytochemiscal staining Bar = 100wm ( The same below)
Fig.5 Cyt-C protein expression in Sg, mice
Fig.6 Cle-Caspase-3 protein expression in S, mice

A Model control group; B 10 mg/kg chloroquine group; C 20 mg/kg chloroquine group; D 40 mg/kg chloroquine group
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2 Bcl2 . Cyt-C. Cle-Caspase3

IA (% n=10 x+s)

Table 2 IA values of Bcl2 Cyt-C and Cle-Caspase-3-immunostaining positive cells in Sz mice (% n=10 x +s)

IA (1A values)

groups n Bel2 Cyt-C Cle-Caspase3
10 54.21 +4.34 9.67 +2.12 11.33 £1.57
model control group
. 10 38.96 +5.82" 26.73 +4.35" 20.02 +2.69"
low doses chloroquine
. . 10 26.87 £4. 147 35.91 +3.387™ 31.75+2.417*
middle doses chloroquine
10 11.96 +1.63™ 49.27 +5.917 40.72 +3.487

high doses chloroquine

* P<0.05 %% P<0.01
Compared with model control group * P <0.05 P <0.01

7 Bel2.Cle-Caspase3
* P<0.05
Fig.7  Western blotting analysis of Bcl2 and Cle-Caspase3 in
Sgo mice

Compared with model control group * P <0.05
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8 Cyt-C
* P<0.05
Fig. 8  Western blotting analysis of Cyt-C in mitochondrial and
cytoplasm

Compared with model control group * P <0.05
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