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Study on Reversal Effect of Quercetin on Human Cervical Squamous Carcinoma Cisplatin-resistant Cell
Line SiHa/DDP

FENG Lei', YANG Jianmin', YANG Ran', SUN Li', DONG Lili', ZHANG Qingwei’ (1. Dept. of Gynaecology,
Nanyang Municipal Central Hospital, Henan Nanyang 473000, China; 2. Dept. of Gynaecology, the First
Affiliated Hospital of Luohe Medical College, Henan Luohe 462000, China)

ABSTRACT OBJECTIVE: To study the reversal effect of quercetin on human cervical squamous carcinoma cisplatin-resistant
cell line SiHa/DDP. METHODS: The drug resistance index of cisplatin to SiHa/DDP cells, and the reversal resistance multiple of
quercetin to SiHa/DDP cells were determined. The effects of quercetin (0.005 pg/mL), cisplatin (2.5 pg/mL), cisplatin combined
with quercetin (2.5 pg/mL cisplatin+0.005 pg/mL quercetin) , quercetin combined with pathway inhibitor (0.005 pg/mL quercetin+
20 nmol/L rapamycin) on the apoptotic rate of SiHa/DDP cells were investigated, as well as its effects on the expression of
phosphatidylinositol 3-kinase (PI3K)/protein kinase B (Akt)/mammalian rapamycin target protein (mTOR) signaling pathway
related proteins (PI3K, Akt, mTOR, P-gp, p70S6K). RESULTS: The resistance index of cisplatin to SiHa/DDP cells was 5.19,
and reversal resistance multiple of quercetin to SiHa/DDP cells was 4.00. Compared with cisplatin alone and quercetin alone,
cisplatin combined with quercetin, quercetin combined with rapamycin could significantly increase the apoptotic rate of SiHa/DDP
cells (P<<0.05), while decreased the phosphorylation of Akt, mTOR and p70S6K protein as well as the expression of P-gp protein
(P<<0.05). CONCLUSIONS: Quercetin can effectively reverse drug resistance of SiHa/DDP cells to cisplatin, which may be
associated with inhibiting the expression of the protein related to PI3K/Akt/mTOR signaling pathway.
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Tab 1 Inhibition rate of SiHa and SiHa/DDP cells in

each group(x+s,n=5)

g SiHa 4l SiHa/DDP #Hi
R4l 073037 084£039
% 0,005 pg/mL 4 6.08+226 870165
HEZ001 pg/mL4 12314250 13.50£230
BEZ 0005 po/mL4l 19334199 20.7243.65
HiH %005 wg/mLél 3423316 50.77£332°
1 £0075 pg/mL 4 50.78£2.75 63.85£2.89"
BEZ01 pgml 4 63.08+2.02 7154+307°
BEZ0.105 po/mL4l 66891271 73.03£2.92°
HiH£0.15 pg/mLé N.9+267 81.543.08°

T - 5 [F—F0 T 1 SiHa i Le g, * P<<0.05, **P<<0.01

Note: vs. SiHa cells under same dosage, *P<<0.05, **P<<0.01
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Fig 1 Flow cytometry chart of the apoptosis of SiHa/
DDP cells in each group
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Tab 2 Apoptotic rate of SiHa/DDP cells in each group
(xts,n=5,%)

il A% 45 Eilit e
HRAL 2031031 IRg i Za 28.34+2.69°
s 241 1534169° s s 29.66+2.93°
AL 1259+ 144"

T Sk A PR, P<<0.05; Sjifh 2 K LA, "P<<0.05; S5 414

AL, “P<<0.05

Note: vs. control group, *P<<0.05; vs. quercetin group, "P<<0.05;
vs. cisplatin group,*P<<0.05
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P-gp EARIZHIZ M

5 B4 L A, M B A 4 40 L T Akt mTOR

p70S6K P-gp £ [ IR IE KV 1 1 AR (P<<0.05) 5 5
ik K 2R AL ATRAZE 0 531 O, MU+ Bz 2R 2L i 3R+
St U U KR ) O Sl w8 S TSy S R T e i
(P<0.05). ZRILIA2 33,

p-Akl W S S — — [
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Fig 2 Electrophoretograms of the expression of the
protein related to PISK/Akt/mTOR signaling
pathway in SiHa/DDP cells of each group
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%3 &4 SiHa/DDP £8 i F1 PISK/Akt/mTOR 15 518
BEXEABBABIREKEHNELER (x 15,
n=3)

Tab 3 The phosphorylation or expression of the pro-

tein related to PISK/Akt/mTOR signaling path-
way in SiHa/DDP cells of each group (x * s,

n=3)
Eit] p-Ak/Akt  p-mTOR/mTOR  p-p70S6K/p70S6K  P-gp/GADPH
R 0.59£0.07 0.63£0.07 0.77£0.09 080+0.12
A 047£004° 051+0.04" 0.62+0.08° 059+007°
e 0502001 0.540.07 0.66+0.08 0.62£0.05
i+ it 2 4 024006 02720017 038002 032£0.04*
B EHRIIHNE 0262005 02820027 039£0.01% 035+0.02

T X HRAL L ER, * P<<0.05; S5t E 28 L, "P<<0.05; S5 4 2
L, *P<<0.05

Note: vs. control group, “P<<0.05; vs. quercetin group, ‘P<<0.05;
vs. cisplatin group,*P<<0.05
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