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Effects of Arsenic Trioxide in Combination with Matrine in inhibiting the K562 Cells Proliferation and Its Mechanism. Yang Chunxiu,
Tian Zuguo ,Shi Genghui et al. Department of Hematology ,Affiliate Hospital of Zunyi Medical Colledge ,Guizhou 563000 , China

Abstract Objective To explore the effects of arsenic trioxide( ATO) in combination with matrine( Mat) on the cell proliferation of
chronic myeloid leukemia cell line K562 and its possible mechanisms. Methods Cells were treated with different concentration of ATO a-
lone (0.75,1.5,3,6,8umol/L) and different concentration of Mat alone (0.5,0.75,1.0,1.25,1.5g/L) and the combination of ATO
(3wmol/L) and Mat(0.75g/L) separately. The cell proliferation inhibit rate of K562 cells were measured by CCK - 8 method. The cell
cycle distribution were examined by flow cytometry. The expression level of cyclinD1 ,CDK4 and p21 protein were detected by Westernblot.
Results Both the ATO and Mat can inhibited the cell proliferation of K562 cells in a time — and dose — dependent manner( P <0.05).
The combination of ATO and Mat has synergistic effects (P < 0.05). Compared with control group, the cell cycle of K562 cells was
blocked in G, phase by Mat,and blocked in G, phase by ATO. Matrine can enhance the cell cycle arrest effect of ATO in K562 cells.
Compared with single drug — treatment group and control group,the combination treatment up — regulated the expression level of p21 pro-
tein( P <0.05) ,while the expression level of cyclinD1 and CDK4 protein were down — regulated ( P <0.05). Conclusion Mat can en-
hance the effect of ATO on inhibiting the proliferation of K562 cells,and blocked the cell cycle in G, phase. The action of blocking cell cy-

cle is closely associated with its up — regulating the expression level of p21 protein,down — regulating the expression of the expression level

of cyclinD1 and CDK4.

Key words Arsenic trioxide ; Matrine ; Chronic myelogenous leukemia; Cell proliferation

18 4 86 2 [ IfiL 75 ( chronic myelogenous leukemia,
CML) J2& — Fofr 30 M i 8 14 5 M i oRd , 95% LA i JB K
HATRFAEE 2% 5 (Ph) B4 (40K F1 BCR/ABL il & 5E [,
WO AEAE A 3 ~ 5 4F ITAE R, BE A I 2 R T
il 700 CTKD) B9, JE g4 A A7 5 S iR A A7 32 ]
fe s AEANA 10% ~15% Y 5t 0B E e, E A
2 A 2 AR AT AT . H AT, =
(arsenic trioxide, ATO ) 23R J7 201 - 4 R0 40 Jf 11 1
WA F B Y 2 —  BESE K B, ATO a] # | K562 4
M T, T 0 ATO SR ACH IR, B
AP RAEEA RN, w2 (matrine, Mat) J2& 1 24
SR, AR 2 HA R RN, 2 W58 &
BB B MR S Sz i 5 VR 0, B WIESE 41 0E , Mat
AL K562 AR AR o fH Mat 1 F 1R ATO Xt
K562 £ g iy 4 i V5 1, B AT A i A . AR
T ATO HK 45 Mat X K562 4 Jifd 14 78 A1 4i it J& 491 (1) 52
i) K AR DG AL

M# 5%

125 5 F 2 bt 12 P B AR 1 KS62 41 i
PR PCEE B R 7 T 40 i 5 40 A TR o0 %
RPMI 1640 %55 W M /N4E 135 8 35 E Gibeo 2 &) 7=
it , TS =S AL i (10mg ) 2 b 50 XUE 245 M0 A7 FR
SR 1 20 (E 25 7 H20083501, 77 5 it 5
08091611, MLk Sml:S50mg, ) 2 bR E 2 25V A R A
Al 7=, Cell Counting Kit — 8 ( CCK - 8) 4 3R 7] &5 N
DU AR ) T AR S w7, BCA R H € il )
& \SDS - PAGE B¢ i1l & W VLI 38 = RAEY HR

WFFE T i, S BT N 4 B JE 91 85 1 D1 (eyelinD1) $it
A AR 2 ] 90 40 A 1 U i ( CDK4) BTk S dit A
p21 Fifk Jy 3 [E Santa Cruz 23 &) 77 5, /NPT GAP-
DH HiiA, BAR i S0 Ak ) B A 1 19 1L E e A 1gG Kl
FHNE TgGC ZHU N VL IR 5] = KA W) H AR 58 B 7™
H o

2. 20 B G 5 B S5 4 41 - K562 41 i H M 5% F
& 10% K B 4 1% ) RPMI 1640 1 5% 5L | 7
37C &% 5% CO, MANRE M G4 P55, W
H 4000 A2 A, O B0 A A M TR 2250 5 o 7R AT
ISz ATO B2k BE 47 0.75 1.5 .3 .6 Sumol/L,
Mat ¥ i 0.5.0.75 1.0 .1.25 1. 5g/L, Y15 25 {1 %t
JE, W2 45 B 2 85 97 24 (48 72h JE 41 i AR KRB
i e 1 40 B 85 35 48h B ATO 41 IC., ¥ B 4 3 mol/L,
Mat 20 IC;, W B J9 1. 0g/Lo 4R J5 B IC,, ¥k FE 1) ATO
5 TRI e BE 20 Mat 2 [F] 355 5% | 077 8 PR 25 B 0 0 i 232
B I 2 = A9 Mat ¥R B2 (0. 75¢/L) ME N 25k & 25
BT SE GG 45 R, 5 2L SC 00 Ay 4 Sk X B4, ATO
2§ (3umol/L) 4, Mat B 2§ (1.0g/L) 4 K ATO
(3pmol/L) +Mat (0. 75g/1) 2H . XJ f 20 fin AH 45 4 F1
B B, AR 2L T 35 40 N 15 5% 48h,

3. Yt B 3 B I 7RI+ BB S 5 A i, R R 4
M kch 5 x 10°/ml, 2 FF 96 FLAR ', 100 f% F+/4L,
B2 6 ANEAL,37C 5% CO, FM TR FREK, 54
FLMA 10ul CCK -8 ¥, 4k 2 TR SR8 NI & 2h,
FH B A 5 45 FL 7E D% K 450nm &b i T2 5% B E (A
H)o. LIHEE 3 W, MMIGHME HE (%) = (1 - 5L

- 139 -



J Med Res,Jan 2018 ,Vol. 47 No. 1

B P2 A fH/ 6 B3 A ) x 100%
4. 4B SRS DN W B ATO FRZG 20, Mat B2 4]
Ko ATO + Mat 4 40 15 5% 48h (1) K562 4i il , PBS ¥t
U 3R, T5% VK £ TR EE R T [ E A B, R Al i AE
-20C P E LB, PBS Pk 2 K, B0 LBk BT
W, A 350 ] B m Ak Y BE K RNA {16 B i TR & g
WSRO T 28 T AP 30min, J5 PBS ¥E% 3 WK, &0
240 A ARG I 440 B J5 48, 5 1T CellQuest Pro #5114 43
rasit .
5. HIWE 1 Western blot 32 I &2 - Wit £ 45 41 15 5%
48h 1y K562 4 fifd , i A i & 114 20 g 24 i W vk i e 3
fiff 20 2 BB 11, BCA i 11 i 3R 6 T A Pk
100°C 25 14 3min , 5 %% 25 44 85 1 L #F &f 80ng, #F 47
SDS - PAGE Wik, J5 % % % PVDF i I, & &
5% Wi B W5 k3 v, OF I A Y — Bt 4°C i F/ L R
TBST 3% 3 WJE , I A B i A ALY B b id — bt , %
EE 2h, in A ECL KOG G, = K R B3, U
GAPDH SN2, Quantity One [EI45 73 #7 44600 H
(45 R IB MG L o
6. ity ik iz H SPSS 17. 0 Ge it 2% 1k % 4L
P AT AT o BT A B S 56 B0 He DA B = bR 2 (x =
s) Fen, I AISE AEAS o] LU ¢ K 36, Z2 D REAR Y
BE B TR R O 22530, LA P <0.05 hERA
it X
& R
1. ATO B4 Mat % K562 £ Jify 4 434 5 300 1 76 1 -
AN TEHe BE Y ATO Jz Mat XF K562 41 Jifd (1 3 5 ¥ 47 #1
A T, LBl 24 W v B 18 m K A B T 228 4% T B
(P <0.05,K 1, 2), ATO (3pmol/L) + Mat
(0.75g/L) BK & A4 KS62 4 ity 15 5 4 T B 2 A T
ATO Fa.245 (3umol/L) 2 f Mat B2 (1. 0g/L) 4 (P <
0.05,3).
90r _o24h -w-48h —«72h
80} _
70t
60t
50t
40t
30}
20}
10t
ol - ' - -
0 075 15 3 6 8
254 E (wmol/L)
B 1 RERE ATO % K562 4 it 58

i (%)

2. ATO BEA Mat Xt K562 41 i J& 391 () 2% ) . 41 g
- 140 -

01 o 24n

-=-48h 72h

70}
60}
50}
40}
30}
20}
10t

i (%)

0 05 075 1 125 15
24574 ) (mmol/L)
B2 AR[ERE Mat #) 5] K562 20 B 14 58

ATO+Mat
70}
60}
40t
30}

24h T ash 72
TR ] ()

901 —-ATO -=Mal

T 4(%)
3

3 ATO BX& Mat ) K562 44 f 154

JEI ARG I 285 L 0 3 1, 5 0 HR 4 L #, ATO B 24 /E
T K562 4ifflf5 ,G, WA MG 2 (P <0.05) ,S 41 i
I (P <0.05) ; Mat H2hf ] T K562 i fid )5 , G, ]
MM % (P <0.05),S W40 s/ (P <0.05) ;1 P
HKAVERE DL G, W4 £ £ (P <0.05),S
10140 B B /b (P <0.05)

1 ATO B4 Mat 3t K562 40 B B HA B9 25 1l

(% ,x +s,n=3)

28 ] G, M G, 1] S

X BR A 24.06 £2.33  10.46 =1.25 65.48 £4.97
ATO #izh 23.61 £0.98  29.61 £2.06°  46.77 +3.08 "
Mat P22 40.57 +2.48* 12.90 +£3.43 46.53 £2.17"

ATO + Mat BS540 28.41 £3.15  43.71 +1.38"" 27.88 +1.89*"

xR LE, P <0.05; 5 ATO P25 4] L5, " P <0.05; 55 Mat
LB, P <0.05

3. ATO Bt 4 Mat %f cyclinD1 ,CDK4 P21 & |4 %
IKHYFE I : ATO Mat F24 K BK 5 FH 25 7E T K562 4
fid 48h J5 , K 40 il cyclinD1 . CDK4 P21 %8 (4 1Y %
Ko R BN VBA Y] P21 A RB KRR
20 e MR ZH 5 (P <0.05) 7 cyclinD1 % CDK4 & [
FER K A2 R IR AR (P <0.05) , BIABC A
M2 ae A 20t P21 AR5, B K cyclinDI |
CDK4 M ERIL (K 4),



B2 el 20184E 1 A F478% H 1

e B

C 1 2 3
< “\; T,

CDK4

e

B4 K562 4R p21.cyclinD1 #1 CDK4 T &%

it it

ATO 3 PRt 55, & — Rl 28, (H 2 —Fh 259,
HACHVH TR 2 R 9% . 20 fHag 70 A0, 3K
e R T 20t e A i s B9 R YT S T
B, 1% 25 30 Bk 55 A 24 o W B A B Rt v T T
Sk R LRI A0 M AR Y — 2R YT . ATO [ Bt i
VB 20175 5 Mg dn s 1=, 0 BOR 5 H A4k )7 24
W kA A8 U 245 g, B2 TR YT I &R 40 0%
PRI 0 22 e VB RE TR Ik LR B B A A R 2
BAFAE Y UTAR R B X ATO BFESE BITR A, ok
i 22 b I FH A 2R e v g n L R e TE R R
P R A5 (3 ATO RRLZ R 2,
W BEEE M AR B, B I8 N AE  fE— R
BRI T ATO By R HH o s 7 A7 vh fin FH vl 3 o o7
SR BN A 245 9, A1 5R) 2 1) ATO 35 2] = 57 i
PRI RS 18 T fif e A ()

7 2 (matrine , Mat ) J& M\ 1 245 35 2 rf 42 O A=
VI Y, RA 2 s, BEEE . 2
A58 W, Mat 78 Z i Mg oh B H098 200, an il
R R LR 45 R L O R R R
2 VR BRI A, T 0 22 A i 2 A4 3 5 0T 5 S 4
feFngd T BABESE & B, Mat 1] R AL 7 A
Y AR RN R R, AT 4R R AR T A, 38 U
GRETIRE , 5 AT R BT R A U AR L g — 25
BERIF AR, A Mat J& % W0 ATO 78 AL 7
RS AN RN, B 3 R AT RUR A WE Y LA 2
P88 2 1 10955 40 ik KS62 i e gE Xt 4, 4T T
IR

K562 24 fifd 2 A\ 12 PR B8 £ 1 100 2 v A8 28 3 vy
ST MU B RE AW R ATO B2 Mat H125 [
ATO + Mat % 25 BE 4 15 1 F K562 40 i, Wi 22 H 2 1%
520 41 i 38 B L 40 i R 0T R A B R B R T A G B
cyclinD1 \CDK4 P21 (K ik . 45K R, A Wik B2 Y
ATO P25 [ Mat B35 n] § ] K562 41 jid 35 5, H &2

INf ] B2 A PE . 55 ATO B 245 2 [ Mat 5225 44 AH
Ll , 1 24 156 FH 5 X K562 441 i A 40 il £ FH 5 4 o
AN S5 R R B, ATO B 25 n] fiff KS62 41 Jifg J4
WA T G, M), Mat 5325 fgf KS62 4 Jfg J& 191 BHL ¥ T
G, 9, B 2515 HTJS , 4 J] 40 gl Bl T G, 39, R W
Mat 7] H58 ATO X K562 21 i ié) £F A, fi 4f i ey S 19
HEA G, W, AW TR AU AL T G, B S i, i3t
B] Mat %55 ATO i 14 5 1) £ F vl BE S5 A OG . 40
MR R - 2R EAS S W E it
cyelinD1 J2& 4 i J& 199 i 72 19 5 s H 5, 2 98 795 G, /8
W A n, HAEMN FE Mg 5 CDK4
() CDK6 Z55 K 2 & W, dE 1 51 S £ Fh 5 K 5% 5%
M SEIAY o 24 eyelinD1 K& PRI , 47 2% = Ak 0, 40
MR G, 014, S AT A S . p21 2 4 i S 4
PRSP 25 1 A ) PRl 4 ] eyelinD1 — CDK
S5 T P A S 0145 B AE G, 0T, HL p21 T )
Z 5N T ik — 2 B KS62 i i v 46 i S
30 1) 728 A 2 A 55 200 ] BT RE DG I 4 DR 7 i SR AR O
ARLEH M — BT R, ATO 5 Mat & E M5
p21 HHRIBK VR H S B2 & (P <0.05),
1M cyclinD1 J CDK4 # [ 335 7K 7 5 50 25 41 Jx IR
AR (P <0.05), fy LM ATO KA Mat /EH] T
K562 4fl i o] fg il i b p21 & [ AR, FET cy-
clinD1 ,CDK4 #& [ (1) 3 ik , Al e i #0 fl DNA %2 il
G,/ M ) 3 2 It 75 5k DR %) 2 5, T K 4 L BEL ¥ T
G, 31, DT 490 o) 200 L 345 5
ZE I frid , Mat A B8 58 ATO (%) Bt b s 7 , 7T fg
5 1 p21 #1385 B8 cyclinD1 ,CDK4 2 1%
KRR AR T G, WA G, MEERG TR YT
CML i1, U ATO Fy 751 £ 107 1549 9, L300 D10 25 0 A R
N, 3Xh ATO BXA Mat ] TG ARG YT CML #2411
B B A
5% 3
U BT, kA I, B R e, . =Sk g K562 41 i 1 5 4 FH 1Y
S AL [T]. ) 52 96 1 W 2 2 35 ,2016,24(6) <1725 - 1729
2 DR R, T, 2 IL - 6/JAK/STAT3 4 § 5 % 5 4 K562
AN A S AR PR T [T, b i 2 44 35, 2015,36 (5) 1422 -
426
3 ek, R, IR, 5E. 9 S B A ber - abl 4 5 19 MEK -
ERK 57 H 410 i) AR L 20 0 11 1f s KS62 4 g 14 48 [ J 1. fi 98 F
5% 5ifi R, 2015 ,7 :433 — 437
4 PRV, EE DR, | SR IR A = A S N 2k
F M U937 A0 ik 4 1= 09 S 30 WF S [T, b [0 52 36 aff W% 4%
75,2016,24(6) :1649 - 1653
5 MEREE, EWRT,BRA, . =Rk S S N BER A0 RP-
- 141 -



J Med Res,Jan 2018 ,Vol. 47 No. 1

Y5 AT 15255 B L
DXM J5 I FRAEAR 124 K 1 2%
HFARIT 5

MI8226 J& T HL IR [ T]. AR B2
1336

W, 2/, R 5 R & = AL T RIR YT E R A MR
M3 Lotk R Ik B AN ML I 45 1T BOm A [T ], BRI R R 2
2015,23(20) ;3030 — 3032

& AT E VAD 5 BIRYT £ & Ve E B 1997 50T M
[T]. P EEZHER,2015,13(6) :173 - 173

Hu J,Xiao H,Hong X, et al. Arsenic trioxide inhibits the proliferation

2% 2016,24(9) ;1333 -

of myeloma cell line through notch signaling pathway[ J]. Cancer Cell
Int,2013,13(1) :25

BAGEIR, PR R K. =50k a5 b 24530 7 6 99 58 L AR e 1 6]
[T]. = ra i BE 24 B¢ 4l ,2014 ,37(3) .74 =75

RAGHFE X E 4, . = Ak 0 B 06 R 7 3R U i 20 I

P e PR SO [ 0] VLI R B2 2% ,2015,17(6) :901 903
0. = SR fE B TR I A AR ST PR B B I R 2R WL ¢

[1]. RS2 E25,2016,10(14) 1160 - 161

Chen F,Huang K. Effects of the Chinese medicine matrine on experi-

16

mental C. parvum infection in BALB/c mice and MDBK cells[ J]. Par-
asitol Res,2012, 111(4) ;1827 - 1832
Yang Y, Xiu J,Zhang X, et al. Antiviral effect of matrine against hu-
man enterovirus 71[ J]. Molecules,2012,17(9) :10370 - 10376
Sun M,Cao H,Sun L,et al. Antitumor activities of kushen: literature
review[ J]. Evid Based Complement Alternat Med,2012(4) :373219
Wang Q,Du H, Geng G, et al. Matrine inhibits proliferation and in-
duces apoptosis via BID — mediated mitochondrial pathway in esopha-
geal cancer cells[ J]. Mol Bio Re,2014,41(5) :3009 - 3020
KR S 2 % W 1 AT 40 96 2 B survivin 0 S R 7 O 2 R
SKEYSEM [T, BEETSE 44,2013 ,42(8) 1120 - 122

Liu Y,Xu Y, Ji W, et al. Anti — tumor activities of matrine and
oxymatrine ; literature review [ J]. Tumor Biol,2014,35(6) ;5111 —
5119

(Wi B .2017 =04 -19)

(101 H #1:2017 —05 - 04)

DXM &7 I 2 1458 2 T I P A9 i R B 3%

mER THH FEk RIRA

W OB B RIS M (sASDH) MGG IT Ik e TR BV R R IR AR R B A A S R
fLEIAF AR AT 2R AA (DXM) IR )T . DXM BRI 7k /i 3 K4 H 10mg, LIS & H Smg,
73 A7 P4 SR B SR BEORL A 22

AYLS B2 SRR TR K 5B 20 4 1], 45 25 I (/5 B 18T ML BE AR A, S RE IR I 0% 2 ol ik
2 4k fd ) DXM( R A 4@, 451k DXM RVAYT sASDH A RC25 W, T 25 19 28 o O 2 76 B8 15 1. 58 e ¢

SERTH KRG 3 RA¥2y,

LG o

eSS << =R A N1 R 0 R W
HESES  R651.1 XERIRIRE A

Study on Dexamethsone Treatment for Subacute Subdural Hematoma.
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Ding Shenghong, Huang Jianyue, et al. Depari-

ment of Neurosurgery, Yiwu Hospital Affiliated to Wengzhou Medical College( Yiwu Central Hospital) , Zhejiang 322000, China

dexamethasone (DXM) treatment was chosen according to the wish of the patients or their family with informed consent.
DXM was 10mg daily in the first three day, and 5mg once a day in the subsequent days.
tients was divided into two groups,

group B:

Abstract Objective

group A

To explore drug treatments for subacute subdural hematoma (sASDH).

the time was at the 3th day after symptoms disappeared. The clinical and neuroimaging data were analyzed. Results

Methods Trephination surgery or
The usage of

According to the time of drug discontinuance, pa-

the time of drug discontinuance was at the day when subdural clot hematoma was dissolved;

The clini-

cal symptoms disappeared on the day when DXM was used in both groups. 5 cases in group A were managed with DXM till subdural clot

hematoma vanished without recurrence.

stopped. 2 cases turned to surgery and the other two continued using DXM as group A did,

4 cases in group B all recurred. And there was still subdural clot hematomas when DXM was

and them healed in the end. Conclusion

DXM is effective for sASDH. The terminal point of DXM treatment should be after that the subdural clot hematoma is dissolved
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