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[ Abstract] Background and purpose: Gemcitabine (GEM) is a first-line chemotherapy drug for pancreatic
cancer. With the emergence of clinical drug resistance, the efficacy of chemotherapy has been greatly reduced, while
the expression of secretory clusterin (sCLU) was closely related to chemotherapy resistance in multiple tumors.
This study aimed to explore the effects of secretory clusterin on oxidative damage in MIA PaCa-2 cells treated

by GEM and preliminary mechanism of resistance to GEM. Methods: MIA PaCa-2 was exposed to GEM and
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sCLU intervened groups with different concentrations (0, 0.63, 1.25, 2.50, 5.00 and 10.0 pg/mL) for 24 hours. The
intervened concentration of GEM was 5.4 umol/L. The inhibition rates of cell proliferation were determined by CCK-
8. Cell reactive oxygen species (ROS) was measured by dichloro-dihydro-fluorescein diacetate (DCFH-DA) method.
Superoxide dismutase (SOD) activity and catalase (CAT) activity were measured by their corresponding assay Kkits
respectively. Results: Compared with the negative control group (0 pg/mL), the inhibition rates of the GEM groups and
sCLU intervened groups were significantly increased (P<0.05) in a distinct dose-effect manner. At a low concentration
of 0.63 pg/mL, the inhibition rates of the GEM groups were higher than those of the sCLU intervened groups, while the
trend was reversed in high concentration range. Compared with the negative control group (0 pg/mL), the intracellular
ROS levels, SOD and CAT activity of the GEM and sCLU intervened groups significantly increased (P<0.05). ROS
levels presented a distinct dose-effect relationship while the SOD and CAT activities increased first and then decreased
along with the increase of GEM concentrations. The ROS levels of the GEM group were lower than those of the SCLU
intervened group at the same dose (P<0.05). The SOD activities of the GEM group were higher than those of the SCLU
intervened group, while the CAT activities were opposite at the concentrations of 5.00 and 10.00 pg/mL (P<0.05).
Conclusion: GEM exposure can inhibit the growth of MIA PaCa-2 cells. After GEM exposure, the ROS levels, SOD
and CAT activity of MIA PaCa-2 cells can be changed by sCLU intervention. GEM resistance could be regulated by
sCLU through oxidative damage effect.
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Tab.1 Effect of GEM exposure and sCLU intervention on the inhibition rates of MIA PaCa-2 cells in 24 h

(=5, ¥+s , %)
Exposure dose py/(ug-mL™)
Group
0 0.63 1.25 2.50 5.00 10.00
GEM 0 8.32+0.42" 18.2+0.33" 45.49+1.04" 78.56+0.12" 88.67+0.65
sCLU* 0 11.26+0.61 24.840.54° 36.45+0.83" 53.21+0.04" 66.47+0.31"

" P<0.05, compared with the negative control group (0 ug/mL), as well as compared with each other at different concentrations of GEM group or
sCLU group; “: P<0.05, compared with GEM group at different concentrations
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Fig. 1 The trend of MIA PaCa-2 cell inhibition rate after GEM
exposure and sCLU intervention at different hours

Comparison between GEM groups and sCLU intervened groups at
different hours; 6 h: =0.47, P=0.66; 12 h: =3.6, P=0.02; 24 h: =3.45,
P=0.03; 48 h: +=8.6, P=0.00; 72 h: =11.3, P=0.00

%2 GEMXsCLUERI24 h i HROSZE4L /K FHIZ2M0
Tab.2 Effect of GEM exposure and sCLU intervention on the expression levels of ROS for 24 h in MIA PaCa-2 cells

[ n=3x%s |
Exposure dose py/(ug-mL™)
Group
0 1.25 2.50 5.00
GEM 39.21+11.60 138.30+18.63" 145.46+14.24 178.56+15.62"
sCLU* 31.21+11.60 114.8+12.54" 126.45+12.37" 153.21421.32°

": P<0.05, compared with the negative control group (0 ug/mL), as well as compared with each other at different concentrations of GEM group or
sCLU group; “: P<0.05, compared with GEM group at different concentrations

(x20)

2 DCFH-DAE 4 AE HROSFRIAE K F
Fig. 2 The expression levels of ROS measured by DCFH-DA method

A: Negative control group (0 pg/mL); B: GEM group; C: sCLU group
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Tab.3 Effect of GEM exposure and sCLU intervention on the expression levels of SOD for 24 h in MIA PaCa-2 cells

(n=3, Xx+s, U/mg Pro)

Exposure dose py/(ng-mL")

Group

0 1.25 2.50 5.00
GEM 109.21+12.30 141.30+21.53" 195.28+19.36 192.42421.22°
sCLU® 119.36+14.62 154.60424.62° 177.35+26.62" 148.31+13.42°

": P<0.05, compared with the negative control group (0 pug/mL), as well as compared with each other at different concentrations of GEM group or
sCLU group; “: P<0.05, compared with GEM group at different concentrations

* 4 GEMEsCLU{ER24 h MIA PaCa-2 4 A CATE 17K F IS0
Tab.4 The effect of GEM exposure and sCLU intervention on the expression levels of CAT for 24 h in MIA PaCa-2 cells

(n=3, x5, U/mg Pro)

Exposure dose py/(ug-mL™")

Group
0 1.25 2.50 5.00
GEM 1.94+0.60 2.67+0.63" 2.86+0.35" 2.41£0.53"
sCLU* 2.21+0.42 2.85+0.58" 3.15+0.57 2.62+0.46"

" P<0.05, compared with the negative control group (0 pug/mL), as well as compared with each other at different concentrations of GEM group or
sCLU group; “: P<0.05, compared with GEM group at different concentrations
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