Apatinib X} 2488 & B I T H A A A AER kglo IR IER R E 57
FHLH

*

xR 2R, BF, AR, F&EH, BE (EEMRS -EELER, R ETT 361003)

43

WE: BE AR Ao T 8RB I7 4] 7 Apatinib AT 2445 & @ o (acute myeloid leukemia, AML)T A8 4@ JeL 3 74
F AT F AR XS FAE. FiE  CCKS8 HARM R E R E Apatinib & kglo 4aieg3g 7847 4|75 A, Annexin V/PI %
A A B SR E. Apatinib 5 kgla 2842 B K CD34 AML T a it 69 B = 5L, Western blot %4 Apatinib 4 32 kgla 48
MojE PIBK/AKT #3448 % & & (AKT. Raf f= PTEN)# R X T4k, £5R  RERE 49 Apatinib(2.5, 5, 10, 20, 40 pmol-L™")
YER 48 h A= 72 h B 5t kgla et 3 BA D& 693884 B R, 2R febb AR MME, SxREMIILEZFHEA LT EE
X (P<0.05 3% P<0.01). Annexin V/PI 4@/ Bl ¢4 R 2=, AFIKR/E apatinib 5 kglo A R F9FFATHR, 4
) 48 hfn 72 h & 69 A = FAexf RAAAR b £ 7 ¥)8 43t 5 & L (P<0.01). RERE Apatinib 4 F 48 h &3t 7 4] &K AML
Ty B REGRGER, SxtBatart £ 7 LA R % 69401t 5 & X (P<0.01); Western blot 45 % 2 -, Apatinib &t 22
kgla #af% 48 h /& AKT/p-AKT. p-Raf £ X M4K, f p-PTEN & ik, 451 Apatinib T 47%] AML 4840 4% 202 kgla
e 3gih, B THF kgla @ef X CD34 AML FA8mfe ey A1, 3 2 RE fut R MM, HAE A AH T 8 R il it
F K PIBK/AKT i@ 34 £ IL4Y .

KHEIR: Apatinib; AML 7848 Je A fm etk (kglo); PI3K/AKT pathway

FESHES: RI6S5.2 NHEIRES: A YEHS: 1007-7693(2017)02-0204-06

DOI: 10.13748/j.cnki.issn1007-7693.2017.02.012

Apatinib Inhibits Proliferation and Induces Apoptosis of Acute Myeloid Leukemia Stem/progenitor Like
Cell Line (kgla cells) and Its Mechanism

LI Zhifeng, DENG Manman, ZHA Jie, ZHOU Yong, FANG Zhihong, XU Bing*(Department of Hematology, The
First Affiliated Hospital of Xiamen University, Xiamen 361003, China)

ABSTRACT: OBJECTIVE To investigate the effect of Apatinib, a small-molecule vascular endothelial growth factor
receptor-2 tyrosine kinase inhibitor, on the proliferation and apoptosis of acute myeloid leukemia(AML) stem/progenitor cells
and its molecule mechanism. METHODS The kgla cells and primary CD34" AML stem cells were treated with a serial of
concentrations of Apatinib for 48 h and 72 h, the inhibitory ratio was measured by CCK8 assay, the apoptosis percent was
measured by flow cytometry. Western bolt was used to analyzed AKT/p-AKT, p-Raf and p-PTEN expression after treatment with
0, 10, 20 pmol-L™" Apatinib in kgla cells. RESULTS  After treatment with a serial of Apatinib (2.5, 5, 10, 20, 40 pmol-L™") on
AML stem-like cell line(kgla) for 48 h and 72 h, the cell proliferation were significantly inhibited in a dose- and time-dependent
mode. All the differences had statistical significance compared with control group. The results of Annexin V/PI showed that
various concentration of Apatinib induced significantly apoptosis on kgla cells. After 48 h and 72 h, all the apoptosis percentage
were significantly higher than control group(P<0.01); Apatinib significantly induced apoptosis of 7 cases primary AML stem cell,
the difference has statistical significance; Western blot results indicated decrease the expression of AKT/p-AKT and p-Raf,
however, upregulated the level of p-PTEN. CONCLUSION Apatinib can inhibit the proliferation of AML stem/progenitor like
cell line(kgla cells) and also induce the apoptosis of kglo and primary CD34" AML stem cells. Its mechanism may be related
with the PI3K/AKT signal pathway.
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Fig. 1 Apatinib significantly inhibited AML stem-like cells
kgla proliferation after treating with 48, 72 h

A-48 h; B=72 h; compared with control group(0 pmol-L™), "P<0.05,
2P<0.01.
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Fig. 2 Apatinib induced kgla cells apoptosis

A-The apoptotic percentage of kgla after dealing with apatinib for 48 h; B—the apoptotic percentage of kgla after dealing with apatinib for 72 h; C—flow

cytometric analysis; compared with control group(0 pmol-L™), VP<0.05, ?P<0.01.
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Apatinib X /S [/ H # K IE CD34" AML 41 i (1)
T ARG RN, ARWKEE Apatinib(10,
20, 30, 40 umol-L™")/EH] 48 h, Xt 7 Bl A [A]
KR CD34" AML T4 ¥ A 1EH, 25
M, AT LR 3 (32.83 £16.72)%, (41.91+
16.36)%, (51.48+14.99)%, (53.50+15.91)%, 5
XTHEZH(18.70 £ 11.48)% ML, ZRHAAF R EHMNSR
5 L (F=6.219, P<0.01). 5% 0% 1 filE 3.

F1 76 AML B3GR & W5 B AT

Tab.1 Clinical biological characteristics of 7 patients
%/ AML  WBC/  HGB/  PLT/

No 1551

% Pt x10° gL X 10°
1 L 50 M5 113.57 72 82
2 5 81 M5b  217.53 91 27
3 % 53 M2 47.39 58 24
4 '8 31 M2 60.38 61 55
5 U 56 M2b 49.52 59 46
6 CH 67 M5 233.19 85 91
7 % 38 M5b 243 111 49
100
2) 2
80 | D .
" v
S 6ot . v
% + +
4 n
2 ol . S
= vy
. W= .
20-?:—
[ 1]
..
oL . . . .
0 10 20 30 40

WP /umol-L!

B3 Apatinib 1 7[5 I AML T 41 i # 5 171
53410 pmol-LHAREL, VP<0.01, ?P<0.001.
Fig. 3 The apoptosis effect of Apatinib on AML stem cells
derived from different sources
Compared with control group(0 pmol-L™), VP<0.01, 2P<0.001.
2.4 Western blot £l Apatinib 1T kgla 4HH
J& PI3K/AKT 3# # #H 56 8 11 R 1k /K F (A2 4k

N 1 [# B Apatinib #] kgl o ZH i 3G 7E 55
SET-H THLE, Western blot 5 M A [7] 4k &
Apatinib £ 2 kgla 41/ 48 h J5 PI3K/AKT i@ ¥4 AH
KEEMEREXZN. HIEE/R, BE%E Apatinib #
FERIYE N, AKT/p-AKT K p-raf RIEFFC, 1
PI3K/AKT i % ) 4 142 K - PTEN 3 THsr . # it
JHEI, Apatinib AT 0] PI3K/AKT 15 5 38 % AT
) kglo AHMUIGETEAGE R HIH T 4R WE 4.
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Fig. 4 Western blot showed that Apatinib could modulatet
the PI3K/AKT signaling pathway-related proteins expression
after treating with 48 h

3 it
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ST E B BGFR SOGMGIF I Az sl 4
L S S AL AN H AR T2 S U Hoh
% D) I BTS2 2R U R R A D B e
(Imatinib)¥a J7 12 8 5 2 ML, 70%~80% & 7]
REKIAAE . X TR M7 2459, T4
M BAAERIT AT, AR NERE, HI,
57 A ok e S s M i e [ PZSE /IR T

Apatinib(YN9O68D 1) Ay — Fu AL (¥ /N 43 i
RABBEEMHIF, & Valaitnib 2004, Bk
FEPEAIH] VEGFR-2 i A AT 5 7 i g i 5 36
Az . Tian 2EBHESE Apatinib 7544 &P/ B 08 5% h
R o 2 A SRR (o it . 4 e B
) HA RENRGER. FE, Yan WK
B, Apatinib 7T 1% % P-gp 1 BCRP &/ S 1%
5T 2506 . H AT Apatinib ¢ T/ I PR 56 45 5
Bonxt B BN AEERA —E
(ol R A 2D, 56T Apatinib X I 8 1 4
FH AN B, A FLER VT Apatinib X AML #1448
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HFEAIM kglo 50 1E H & oy AL BT
Il Apatinib B A7 B2 HHIH| kglo 4HMIIG5E, 257
B R RS, 48 h AT 72 h 1 ICso W FE 73 i A
(16.98+0.08)umol-L™" F1(10.0540.08)umol-L" .
W5 IE R B Apatinib G815 F kglo AP T, B
FI Rk TS ()95 1A o

SZAR Y I S R I3 i (receptor tyrosine kinases,
RTKs)) ZAFE TN Z A RS R, F2dE
H R 2 445 5@ g (i PIBK/AKT. Src/STAT
S RAS/Raf/MEK Z5)A TG540 4
1E B AT, KERT AR, RTKs J L Tl
P )OI BOR A RAR 5 IR 1 R AR K AR OR
00 o1 T 2 TR U I (1) 955 A A 8 o e ) AR K
AR TR RNy R R TR BRI 77 Apatinib 1
M T kgla 408 48 h RERZE4MH] RTKs T
PI3K/AKT i@ H KL, 1 AKT/p-AKT, i
R ik E B R SR 17 9% Bl PTEN R4 .

gi b, ARG REIRTEMRSL Apatinib FEHT
il kglo 403G 5E H 5 S H T, HAE LS O] g8
S 30 Tk 00 ) T R W R, T BH T R U
PI3K/AKT 18 ¥ (115 T 1% S M KA EH .
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