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Abstract

Arsenic was first used in anti-tumor therapy since arsenic trioxide began to treat acute promyelo-
cytic leukemia in 1971. Realgar is one of the most common arsenic sulfide minerals. Pharmaco-
logical studies have confirmed that nano realgar has the functions of inhibiting cell proliferation,
inducing cell apoptosis, inducing cell differentiation, inhibiting nucleic acid synthesis, and inhi-
biting angiogenesis. Based on the above pharmacological effects, the research on anti-tumor effect
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of arsenic compounds has become a hot spot in recent years. This paper reviews the research re-
sults of arsenic in anti-tumor, mainly realgar, by searching the relevant literature of arsenic in the
past decade. It is hoped that this review will accelerate the research progress of arsenic com-
pounds such as realgar in anti-tumor, and provide further reference for current clinical an-
ti-tumor drugs.
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1. 5|8

BEE IR T ACFRIARE, il B8 IR S5 B0 R BERE RS B 1 B Mg ok, (HSE A R —
ELRWE AL B . WAk R O SO 3 A TR BB ETHES, SO AR — R T[] &
IR BUE T R TR AT SRS 2 AL, BR BB B R T 2 B A SO A
&, NG E2]. MR EEEARR AR, BN EATRE . BRI AAR
SN, B2 T UG ST o R R ILITHSRE 2, EE RN AsyS, B As,Sy [3]. K
THER KA DR FEh A ICE, F (RARTZ) b, MR, 7, 78, B9, R,
Wi, R, SENL RAEYD, B, L B, MR, BENEAE (CRE4IHE) D8 R NRER
BREAW, MAMAL Y, SO B TR, RHE, SOz, SElR, BIREWN, 1Ak
SRR, JRIERIERR, AR, IR, e P ARSCHR b T R B AN T
ISAZ TP BRI IR SRR A0 2, BRI R AR T R R (4]

2. HERABEF
2.1. HNGI4npaiETE

@ F 5] N B G 25 vk I 15 9% 24 h. 48 h 5 FIZHLAE 490 nm IR G AR (A seo) R 5242
K %, 45 B oRHMER AR A E P AR T A 38 AR /KOG BRZEL ELAS [ B8] A 1 A= 4 i 26 1 S o - LA
VIR T il AS49 AU A IHIER . @ AFHEE6EK L. A WO Ik i i &
RS [E] LA R TSR AL B P SMMC7721 4, 45 5 SR =45 30 R 20 BN 36.6% 56.2%411
T11%, Tt W St 200 A 1) 184 B 00 o) 2 Bt b 7 EL AR RN T 3550 . B LA T 9038 W 40 oK 8 et Ml
A549 4 il Jz S MBS 2 L% (acute myelogenous leukemia, AML)ZH ik THP-1 75 #0458 4E F , HL3051 %%
N5 9% FEE AN B R IEAH R[] [8]. @ F570 & S [91UEFH AN K EfETE 6T AS549 il B-catenin 5 c-myc RIEHH
B S AN AE 5 51 B 24 W JEE 386 XM FH 48455 . B-catenin A1 c-myc & Wnt 15 5@ B 1Y LR <8 K+,
T Wt {5 53@8 8 5T M & BT E 0 I RIBER[10], D U8 W 4 KA 3 m] DL i 3 Ab g 42 BT Wnt
55 S IE S N TN H R AS49 . ® TREE[1115 B cDNA RiEE AR . 43 Hr i
FRITHIE 72 h (2 R B SRR A1 AL (RPMIS226) R 3 K Rk ik & BLiA Y7 J5 BTG1 M1 CCL2 W& iR,
BTG (B 41 5 fr 5 o) & — 4> P53 i BE A, RPUBHEER R KER —R[12], G EY BTGl ££50
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KEE 55

i

S, R, SRS EEL, SE5MERAK. BRANRIE13][14] [15]. CCL2 fERiEEH
T CC PR — i, WA RZY B E H-1 (monocyte chemotactic protein-1, MCP-1), Ei/)
P24 A2 (small inducible cytokine A2) [16], T SCHR[17] [18]iESE CCL-2 78 Mysg ik e it S 2AEH .
FEF DA 5 U B A AT AR T R BTG f2 CCL2 F 22 M T B2 47 184 B i D A 00 )1 5 900 400 o ey 14
B, AHEARSFHLE A — A

2.2. BEAEMAT

YU TR AR B SR AT N, R - RAIERBE . KA, AFAFNSRA SEG
M FE[ 1910 E BT RAF 7T St 38 iR 1 = BN LH st 2 A0 T, FEEEE N [20] )0 I & R Ak Al e
PR T A LR A AR T o AR I AR K e T e O B FU R B AR mT DL S O S A g o211,
AR F AR E R R B AR OC R [22] @ FRHEF S (2310 F8UE S M3 AT LA &AM 1 15 5 2 29008 4
Ho HPV16/18 YT, I HE BT TR S (A 2 C AR caspase-3, caspase-9 HITHHLA %, @ 5
W24 W TR I 24 mg/L oS R B AL FE R ()R, G1 IR fE bR ™ 5, HIRPEE L Caspase-3 {13
I B2 o HE— 5 R0 Ml T 6T O SR P 400 B P55 S R T T A S e 400 L U1 S G Caspase-3 i 1
Ko @ CAPFR2S] [26]HEEIESFAMMTITEES T Bel-2 S A LA P53 RiAFH K. FuEHs
L S 6 IR S B AR B (T Bel-2 RIA SR R, T PS3 FIARIEMIC. FORMEREET Bk
9 A431 405 Bel-2 R & P53 AR, © BUE27]0F Fu A BUAE ST ] fgidid 4% Bel-2/Bax LLfl,
(REANIB I ROS HIZE R, WL (hRE ALK T, MG Caspase-3 /S HOANIRIET 3242

23. BRI

T 6T Jr 98 200 B 15 S A A P i VR T I R 32 [ 28 FAE 7 At R B B X NIB4 19 1L 976 4 B L A 2
BES AR FH o J5 R %0 T 2 [ 29 18 ik B7F 0 I 3 PR ARt A 1 I3 40 R HIL260 155 5 43 A A FH B R 3 0.50
pmol/L AR HETE 5 3/ A AE I i e ) [30THF 7t A IARIA FE P A 2 7K 3 BRI B mT i i 2 2 i % 1 L
K562 ML R A EMEE A MA R A MMANEE T A (GlycophorinA, CD235a)&iA Eifl, 5 K562
Y A 2T 2R G A TR I I TR AR B OB N.  ZE IR AESE (3110 A3, MEBTAL2E 30 438 /5 ROS 4T
AR, 24 /B G ROBZR i T B2 B 7KSF, L/ AR 208 A e VA P A P o 122 S0 285 SR IE P A
OO HL60 (N F-AIPRL 95 4H i) P 23 A 4 FH 2R BEAR M, T ELR I MPTP IR ROS B 5 43
I o

2.4. {MBIZBRTE AR

FLZE 1998 4F, FBFE3214 75 B 5% L 1(9:1, 8:2, 7:3 )il B IR BB, 7) (3 HL 451188 A B0 )
HIT AL, RIIEFEECT L615. S180 4UMUf) DNA. RNA & HA AN FIFLEE (M1, ELAms 1 2k
FEAR N o S 7K S5 N [33] 6 I 35 T 5 200 T I ) i P ) B R (-SHL 228 ) 25 - eS8 Bl o) L ¥ 2 DTG 2 1) 20
DNA W& . WA RE A5 N [3417E 56 T i 3 30 A% B8 55 ROt 7 b i B, FHAS [ 2 o 8] 36 Ah 38N
B EE 3 B(HAAV-3)/B 4% Hep-2 20 70 & % 45 B3 2, R I HAAV-3 955 5 0] HE 2H 098 25 2 1] 5:(699,932
+23.85), FIEFMEUL(459124.84 + 12.82), HEFEZALINF(912435.44 + 16.57), 43 BT EE A ME KR BUMEHE 40K
TokEXof RS 53 A% R B A — s O PR (BRI EL S5 AR ZEL Aok P S 5o 2P 7 5o I A 0 ) feb 88 42 A
PO T B B

2.5. NI B dEE 0 B4 RR
IR () A K A 2B TR I A i, SR e AR KO AR T L A, DI R R 9E, B aA 3 iE |
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PR A KNI RE () H W, 2 —Fh A AR [ R IR IT 7R [35]. 2875 2R 55 N[36] FH AN R FE 4R K i 8 Ab 2
FE kS A431 4if, SR s 44k RT-PCR Akl €431 b 2 Y8 1% K7 (PEDF) 1 VEGF mRNA {13
IEAEBL, R I KEE v] 3G 0 L H0 I KT PEDF 31K H 2 EEAROME , 1 i85 i 2 24 K K7 VEGF
SR BEACRUE (A0 HIVE F o 2B U3 s e 2 0 1) iR 1fL 41X A2 5 PEDF (19 LT VEGF | R A K.
Zhang L [37]5 ARG As Sy AbHL 5 ) B 4IMI N E-cadherin Ml KLF4 &1k i, p-catenin. VEGF FlI
Spl ik N, HRHE AT BH W MR A AR P S AR . Song Peng [38]45 A A4 P B L £ Al
XS R 2K B PR FE AR Y SI I BF 0 B SR FE AL R (RTS)PL I A A2 iR ML, B0 RTS AIIEL 4] VEGF/bFGF 5
FH) VEGFR2 #1 ERK. FAK. Src %5 i85 H G 10 BERR A A H0 1) ML AR e 5500 8 55 A\ [39] R Ik
P REES T I VEGF #Iil M8 A i, 34 ] i i # S B (HIF)-1 1R IE RN HI M A= i, H
Pt A7 FH A 5 1 v 1 P 8 o X1 36 7R 25 N (407 P 0 Q200 B (SRS 0 49 K Tt 8 Ach 3/ PO fies AS49 4TI 1)
b-FGF. MMP-9 ik, RIUMET0 AR IE Bk AR ME s e, 3ok 2 T s il i #) b-FGF.
MMP-9 [\ I R IFEPLMEVE -

3. ING

=AM AU R AR I BR 1 R LA, SRR DA S B B L S bR T A B e A =
R R o BRSO N AR B AT — S I Bk (P SR BRI, (ELRE R ARORAE B e s e A S5 L
(NEZ=o Va7 ol B it bk /e R PR G e it 2 07 O wh e Y SR 2 A JE DS GS R s
LS Sl R e A B e R, BT DATRA T ik 75 3 — AP WE T 0 R AT L At P o 1 5 R A )
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