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[ Abstract ] Background and objective Lung cancer is the most common malignancy world-wide. Small cell lung
cancer is the deadliest subtype of lung cancer, which features such as rapid growth, early metastasis, and high vascularization.
Apatinib is a vascular endothelial growth factor receptor 2 inhibitor independently developed in China, which has a signifi-
cant inhibition in a variety of solid tumors. The purpose of this study is to investigate the effects of Apatinib alone or Apatinib
combined with mammalian target of rapamycin (mTOR) inhibitor, CCI-779, on small cell lung cancer cell line NCI-H446
in vitro. Methods The small cell lung cancer cell line NCI-H446 was grew in vitro. The effects of Apatinib alone or Apatinib
combined with CCI-779 on proliferation, apoptosis, cell cycle and migration of NCI-H446 small cell lung cancer cells were
detected by CCK8; FACS and transwell assays were also carried out; Western blot assays were used to detect vascular endothe-
lial growth factor and cell cycle related protein expression. Results CCKS8 assays showed that high concentration of Apatinib
could inhibit the proliferation of NCI-H446 cells. Apoptosis assays showed that high concentration of Apatinib could induce
NCI-H446 cell apoptosis. Transwell assays showed that high concentration of Apatinib could inhibit NCI-H446 cell migration.
After combined with mTOR inhibitor CCI-779, low concentration of Apatinib could inhibit the proliferation and migration

of NCI-H446 small cell lung cancer cells and induce apoptosis. Conclusion Apatinib has a concentration-dependent effect
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on the small cell lung cancer cell line NCI-H446. High concentration of Apatinib can inhibit the proliferation and migration of

NCI-H446 small cell lung cancer cells, induce apoptosis. Apatinib combined with the mTOR inhibitor CCI-779 can sensitize

the NCI-H446 cells to Apatinib.
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2.1 Bk ApatinibiINCI-H446 41l %5H Apatinibii
80 pmol/L ., 1 pmol/L, 2 ymol/L 4 ymol/L. 8 umol/L . 16
pmol/L, 32 gmol/L , 64 wmol/L., 128 ymol /LAY He BB/
AbFENCI-H44641 824 hj5, CCK87E1E H HIC,  430.44
pmol/L. WPEILT/R, ZH3IE<10 pmol /LI, Apatinibif
NCI-H44 64l 15 S WP BATRN ;24258 >10 pmol /L
i, ApatinibJF4G 2 i HINCI-H446 41 45 , 254 e
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>10 umol/LES, ApatinibFFiaiZ i MHEINCI-HA46 40 M 3858, 29403k E>30.44
pmol/LiE7 BE1ENCI-HA46 28R E SN HI ZE50% A T,

Fig 1 High concentration of Apatinib inhibits NCI-H446 small cell lung
cancer cells proliferation. After the NCI-H446 small cell lung cancer cells
were treated with Apatinib at different concentrations for 24 h, the ICs,
calculated by the CCK8 was 30.44 pmol/L. When the drug concentration
>10 umol/L, Apatinib gradually inhibits the proliferation of NCI-H446
small cell lung cancer cells, and the NCI-H446 small cell lung cancer
cells viability can be suppressed below 50% when concentration >30.44
umol/L. 1Csy: half inhibitory concentration.
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Apatinib 16 rmol/L

Apatinib 28 pmol/L Apatinib 32 rmol/L

2 HiREApatinibiFEENCI-H446 AR T, SXTRRAEMLL, {RiREApatinibZLEENCI-H446 4050
BATEEREZETK (P>0.5), SikREApatinibLEAMAFATAEEM (P<0.000,1) .
Fig 2 High concentration of Apatinib induces apoptosis in NCI-H446 small cell lung cancer

cells. Compared with the control group, low concentration of Apatinib didn’ t induce apoptosis

of NCI-H446 small cell lung cancer cells (P>0.5), while the high concentration of Apatinib
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PRTAE O . Qi 20 s, X BE AL R T 4 g o e 440 e ) L)
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0.25% ., 4.88%+0.17%, {253 FE ApatinibAbFH 21 43 51| 510.09%
+0.37% ., 11.229%+0.81%, 55X REZAHLL, IR BE Apatinibh
FHAINCI-H44 6 40 M T3 A B & 224k (P>0.5) , ik
ApatinibZb P NCI-H44 6 4 Jifd i T~ HH {2384 hin (P<0.001) ,
HE IR R R B ApatinibE 5 S NCI-H446 iU 1.
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ApatinibXNCI-H446 24t Ml 3T 7% (5200, FA 15370 Ik i
(12 umol/L ., 16 pmol/L) FIEHE (28 pmol/L, 32 umol/L)
Apatinibb FENCI-H44 621124 h, F5 4000 A Transwell/]N
=, 24 hE SR AN LT A E H . AnEI3FR, X REZH 24 it
TREH K (271.60+9.60) 4, AIKVE FE Apatinibib 3120 43 5
4 (285.60+7.61) >, (255.80+3.60) />, =& Apatinibih
FRZH 431K (78.20+10.30) 4™, (11.80+2.60) 4~ 5%} &4
A, MR Apatinib b BRI NCI-H4 4641 il i G 8 &
A4 (P>0.5) , vk i Apatinibgb FZH G 10 HINCI-H446
YIRS (P<0.000,1) , $27R %V BE Apatinib {2 41 i

NCI-H44 641 i it % .
2.4 ApatinibB & CCL-77934 IINCI-H44 624 il 5fApatinibfi]

significantly increased the apoptosis of NCI-H446 small cell lung cancer cells (P<0.000,1).
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umol/L ., 128 pumol/LAY ¥k JEAL A FINCI-H44 641 fifi24 h
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Apatinib¥f¢ [ >24 pmol/L, Zii il 5 ¥ 5 [1CDK4 . CDK62
FIZRIE A I 2 AR, VEGER2A B W] R A, k2
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JELINF, Apatinib7EA IV B2 5 BEFE ILCDK4 , CDK6#E 15k
ik, BRI VEGFR2, #/RCCI-7795k AApatinibfE 4 [#
R4 A A0k, B ApatinibXf VEGER2 A 1]
TR

NT #E—HWE5E ApatinibBk A CCI-779% NCI-H446
MBI, FATHS S o R IR CCL-7794b PR |
Gk & Apatinib (12 pmol/L . 16 umol/L) k& CCI-779
REPRA | 5 B Apatinib (28 umol/L . 32 pmol/L) Bt &
CCI-7794bFRAH, 433 A T 240 B JRI 3 52 36 440 i A o= 5
5 DL S MG R SR8 o WnEI4DFTR, X R
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0.26%, [ M i Apatinib 4 CCI-7794b B 2H 43 511 £129.96%
+0.56% ., 38.34%+0.31% . SXFHELIAALL, CCI-7794b B4
NCI-H44 61 1§51 i & 224k (P>0.5) , {IRH B2 Al ik
& Apatinibl & CCI-7794b FEZH NCI-H4 4 6 i g 78 1~ B 5.
K (P<0.000,1) . Q4R 7R, X BRZH 20 i 1245 5k

(275.60%9.72) 4~, CCI-7794b P41 Fy (108.40+7.83) 4™, ik
eI Apatiniblfk & CCI-7794b B4 43 5] 4y (71.30£5.33) 4~
F0AN, vk BE ApatinibBt 4 CCI-779 4 A T R4 3| T 2% 44
JIBCHO0, SREIRLAR L, CCL-7794b B4 | Yk J& Apatinib
k& CCI-7794b B 25 1 = Mk B Apatinib Bk & CCI-7794b B
4 I HINCI-H446 41l iE 7% (P<0.000,1) . FiRZ5IR
W, ApatinibBk & CCI-779HEMLHE IIINCI-H4 46 4 Jify %}
Apatinib P BURNE, IHINCI-H44 640 i 193G 5H FIIE RS, S
AN I G SR, A T,

3 it

SCLCIE —Mi i 28 . mEBULR | 5 1z ¥R i
PR, K BB IS R C R AR, W FARY)
BRASCLCHEH LUK, (A 2459% 11 2 3 Re fig 0k T
SEMT AT, W EHF ARG OUE Tk R 8 (T1-
2N0) , HEH BRI E SRR BIsCLCEZ ",
KAy 88 T4 Z 25WIRYT, SCLCHRE XML T R
&, B0 TR I H B 251, R BR A
J7J, SHEAEAFRANEN1S%, T Z W B E I 24E HEAF A

Apatinib 16 rmol/L

Apatinib 28 rmol/L Apatinib 32 pmol/L

3 BiREApatinib#HINCI-HA46 4 AT, SXTRRAEELL, {RiKkEE ApatinibLI2ENCI-H446 48 HiT
KRBET (P>0.5), BikEApatinibZ B A BZMHINCI-H446 4013 (P<0.000,1) .

Fig 3 High concentration of Apatinib inhibits the migration of NCI-H446 small cell lung cancer cells.
Compared with the control group, low concentration of Apatinib didn’ t inhibit the migration of
NCI-H446 small cell lung cancer cells (P>0.5), while the high concentration of Apatinib significantly
inhibited the migration of NCI-H446 small cell lung cancer cells (P<0.000,1).

5% TR BLIIE 254 3 SCLCY 7 Ak py T 4
AR Z— o KEMEBE 2 0 e J AR E 1% b 8 e A= e b1
oy FAF R, JE AT INSCLCHTRYT F g Al
KT AR A A AR, SR, XS CLCHEN 421
WFFEHLR R T 24 N B9HS . VEGE(S S B b oC gt R -4
VEGF, k4155 S [FF-1a (hypoxia inducible factor-1a, HIF-
la) . VEGFREFTESCLCH R 1 KRR, 5 iR 4 i)
BT | RS | AR ZELL R HE R R IR T mR gtk
W, VEGFA XA 5 B RS AL i SCLC Y AE R K%, H.
SCLCHA i AR, S /n 8 [ VEGE(5 538 FE 11
Z5YRT RE i SCLCIYYT A0 IS A IR 8 {1 HE BT A S
A PR 7 A, SO IR IO, 78 e A R P 5 3% R A
Ko P R 4 5 TS . VEGE S 5 18 BR 2 A5 AR A
(1) E B 4y, BRI VE GRS 538 B8 B 454 i 254
AT LA ] iebge i A IS AR B, (e B0 B R il R Ak, FH
b e 4 FEFE EUE TR A0, DT 2 00 e A e P A4
RS, B 2R B IR A PR

Apatinib & —FPEBEMEIN I VEGFR-2 /N 73 i 24
MR PG 657, Apatinib7E Z2FEE M b7 &R 2, B
TESCLCH SR 8 /b, ApatinibfE =2k} =4k LA |f)SCLC
TRIT A —E FIRCR . ARDFSR AR IMA T i — 2 U SR
5, ApatinibXf SCLCZH Ik NCI-H446 1 4F FH H AT e AR
FAPERAIE, =ik BE ApatinibRE A% 1 THINCI-H44 6 241 g 14 58 A1
TR, i AR T, H S5 mTORMHIFHICCI-7794k AR
PLENCI-H44 641 fl X5 Apatinib R PE , 7R 5K Ve B B fi
REFNHINCI-H44 641 B FE FIE R, 5 5020 M R A G
i, I AT
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