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[(HE] B :HRBR=ZFATW(A,0)BRE4EA R C(Vit C) xb AT 24 1 i i 758 43 SRS He 8 10 ) 5 1) ST RE LR . 7
3% ¢ ST R BT 24 e P g R R R R BE ML > R AS I MR, dE AR & C 4 (Vit €, 250 mg-kg '), As,0,1 4 ( 1.5 mg-
kg ') ,As,0, 2 2 (As,0,3 mg-kg ') ,As, 0,4 Vit C 2H(As,0,, 1.5 mg-kg ™' + VitC 250 mg-kg ') ,ip 2 J& , WL IFi0 # & 4H
MR SRR AT 8 1 A I 00 % Sy PR BRI SRR S AR Ak, 115 o AR i R B 2 2 RS BUR A SU T B e A A, R
SRR A WS RN (RT-PCR) HIEE 1 BB 33 1 (Western blot) £ 1 8% 4B 98 4 A= £ 2 (Survivin) 5 18 4 B2 4 K B F (VEGF) [ R 35 1E
Blo &R Vit C4,As,0, 1,2 H,As, 0, B8 G Vit C 4 A0 433 0 3. 42% ,42.3% ,66.25% ,79.93% . 5 X BZH A 1L,
As, 0,2 L Hl As, 0, + Vit C ZIRYT 5 Mhs R AR/ 9 T i %, 22 R 398 BB (P < 0. 01) 55 As, O, Bl FIZ5 4 1L %5, As, O,
+ Vit C A H 25 20 g P FR 98 o 5 I SR ol 20 (P < 0. O1) 41 SR 1) S 084 1 5 10 Vit C 2H36 97 5 P o8 1A BR B g o % A 1) A Dk
b TR A BR A As, 0,41 (As, 0, + Vit C 413697 J5 ol WATEI 3R 4634 £ . RT-PCR J Western, blot Z5 4 @R BS54l 5 As, O,
41, Vit C 21 L% Survivin [VEGF S5 3 B /N o 4518 : As, 0,5 Vit CURA F 2 1L As, O Sl 07 FH 400 14 T 24 48 fil s o AP 9 26
K SR, = B Y IR B0 g 7 B VR A LI AT RE 5 R U8 Survivin 2 VEGF (#3877 56, W& BHA B W ILHE &2
MIEIT 4 A .
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Anti-tumor Mechanism of Combining Arsenic Trioxide with
Vitamin C on Subcutaneously Transplanted Tumor of Drug
Resistant Human Lung Tumors in Nude Mice
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2. The Science Laboratory Center of Guilin Medical College ,Guilin 541001, China)

[ Abstract] Objective:To study the effect and mechanism of arsenic trioxide ( As,0,) with vitamin C( Vit
C) on the subcutaneously transplanted tumor of drug resistant human lung tumors in nude mice. Method: The
subcutaneously transplanted tumor models of drug resistant human lung tumors in nude mice were established and
then were divided at random into 5 groups: NS, Vit C(250 mg-kg '), As,0,(1.5, 3.0 mg-kg '), and combining
As,O, with Vit C. They were injected intraperitoneally for two weeks. The weight of mice and volume of tumor pre-
and post-administration were measured. All mice were killed after administration, and measured the mass of tumor

and calculated the tumor inhibition. Tumor tissue was examined by pathological method. RT-PCR and Western blot
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were used to detect the vascular endothelial growth factor and survivin. Result; The tumor inhibitory rate of Vit C,

As,0,(1.5, 3.0 mg- kgfl), and combining As,0, with Vit C were 3.42% , 42.3% , 66.25% , 79.93%

accordingly, and the volume, mass of tumor were decreased after treatment, in contrast to the saline group, the

differences were significant (P <0.01). The tumor mass and volume were decreased in the test groups, more

markedly in the combined drug group than single-drug groups. Moderate necrosis was found in tumor tissues. The

expression of survivin mRNA and VEGF mRNA in the combination group was markedly lower than those in the other

groups. The result of Western blot was also support RT-PCR’s. Conclusion: Combined As,0, and Vit C has

stronger inhibition effect on tumor growth than single use of each drug, with a synergic anticancer effect on

transplanted lung cancer in nude mice. Possible mechanism is related to the down-regulation of the expression of

survivin and VEGF. Application of vitamin C and As, O, might be a chemotherapy combination with low toxicity and

efficient.
[ Key words |

growth factor

AE /I 248 Jd fii 9 ( NSCLC) Sy % 3 55 i B MR
X AT O 22, By O AR T 24, % 5 i O A0 D
T R FL 24 18 ORGSR 24 1 Al 59 B, B
NSCLC i M i 48 F &, 400 ) 1 4 A it o mT g Sy e i
ARG 22—, AR EUESE As, O, ] 5 5 1
2 M i 200 O T, L BE A SR I A PN B A M B
I A B, T 4E2E 3% C(Vie ) X AR 7 25 %) B 204m iy
P BA R HER . AT As,0, (As,0,) Bk
& Vit C b TR 24 il fi 98 2R B RS A TR A B R A7 T
WG SR PR AR L
1 ##
1.1 YA BALB/c-nu #f 5L 40 =, HEPE, B
i 6 ~8 J& IR i 16 ~24 g, 1 EEAR B 27 BE 55 46 5h
Yo st S A% IE S SCXK(FE)2007-0001, % 4
i Ji S TS 25 Bk AS49/R (L% A 4 ) o
L2 259 K5 DMEM = b5 2Y 40 g 1% 57 W
(GIBICOL 24 7] , 4t % 681841) , Jifi = ifiL #5 (FBS, Ht M
WEHEY TR M B A RA A, iS5 090901 ),
As, O, (M IRIEGHR 250 A R A W] L 4t 5 20090203 )
Vit C 7 54U (K 24 Mk 46 W37 A8 e A7 IR 2w, it
5 1009291 ), Trizol ( TaKaRa 2\ &, it 5 BK2305) ,
PCR J% I & & ( TaKaRa 2y &), 4t 5 BK901 ), DNA
marker( TaKaRa /A 5] ,#lt5 B301A) , Survivin mRNA |
VEGF mRNA 5[ #y ( 148 T AW TR ARG A
MR W] ), Western blot K¢ IP 4 jifd 24 fif W (1% 5
P0013) ,BCA 4 v B2 I 17 & (3G 2Y) (18 5
P0010S) , B Y& & 1 J AH X 70 7 B & b 1 (18 %
P0066) , il ECL k2% & Ot il5R & (175 P0018 1y

arsenic trioxide ;vitamin C; lung tumor;drug resistant;apoptosis ;survivin ; vascular endothelial

WA FEERREWEARARAE ), Survivin —$i
(Santa Cruz 2~ &), #t 5 K1609 ), VEGF — 3 ( Santa
Cruz AW, 585 sc-507 ) , BUR B bR 1 BT/ B 1gG —
Pt (bt A2 Em AW H R A w55 ZB-2305) , B
REFbR P 1eC 9t (b 2 &l E W E AR A
A, %% ZB-2301) PVDF J,0.22 pm ( Millipore /%
A, 155 ISEQ00010) X-OMAT BT [ FH X 44 ik B
(Kodak 23 &, #t5 013405213) ,
1.3 Y& CO, 553548 (f%[E Thermo scientific 2
H) HETES (G E s A RA ), E &AM
22 W (U (T8 1E] ZEISS A ] ) ,5804R £ Jj BE & 3 1%
R 0L (T E Eppendorf 23 7)) ,MLDEL68O Jif§ #7 {Y
(% E Bio-RAD /A 7] ), Personal48 PCR ¥ ( [
Biometra /A 7)) , 58483 66 1T (£8 [E Eppendorf 24
A ) ,JS-780 4 H Bl B BE K WUAR 43 B & 4E (15 T R
) ,DYY-6D HL Uk H JE A1 DYCP-31A 30 i FE 7k
R (AL 57 — A #8T7 ), MINI-4 T B vk A2 (26 =
Bio-RAD A H]) .
2 FHik
2.1 MG AR R BT # Y AS49/R 4
Mo E T & 10% /N I3, 100 U-mL ™' %5 5 %, 100
mg- L~ BEE FE A DMEM 132, 72 37 C 5% CO,
BFRA AR IR, B2 ~3 d R 1R, 4 d 121K
BURE A: K30 AS49/R AL A 0. 25% Jik 2 1 i 7
A 1 min, W82 20 O 6 o 20 LTS 0 AE 95% L) b Al
AR A, F LT 000 remin ' B0 Smin, FFE EE R,
T PBS ¥k 3 WK, fi J I 5L 41 25 Bk 1 x 10° A4~/
mL 21 J R A
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/N (BALB /c-nu) /i 75 F1HIE (26 ~28 C)
JEENREE (40% ~60% )y SPF ZE it E . H
2o R K DR ROK BE3h 4 A Rk . B R 4
LA LA 0.2 mL/ HUF F T 4 B R OMCES B2 T
PR 5 B K IEEA TC I8 T8 1 B 58 s5A TR 1t 21
i, e B N TR) 00 6 g A BRI i K = R 2
100 ~ 130 mm® =45 HJG H & 1 i 5858 K sk e
o R B A AR AR A ST B ) o
2.2 S AbE R ) B RR B 30 KL, Bl
Ml sSdl, e N, Oz X MA N A
7K,0.2 mL/WK ip, 4 48 h {4 1 %k, 3L 8 ., @Vit
C 2042 250 mg. kg ™' #4245 ,0. 2 mL/¥K ip, 5 48 h 14
1,8 &, @ASZO31 H¥ 1.5 mg-kg”éﬁ‘éﬁ,o_ 2
mL/¥K ip, 45 48 h JEST 1 7k, 4 8 Ik, @As,0,2 4
$i 3 mg-kg ' 4525,0.2 mL/¥K ip, B 48 h FEH 1K,
H8 W, ®As, 0,84 Vit C 4H:As,0,F% 1.5 mg -
kg ™", Vit C 4% 250 mg-kg ' 4524, 4 HL 0. 2 mL/IK ip,
B 48 h FESS 1,38 R,

2.3 WEARAR KOk
2.3.1 mE AR Ko g R A R e
R HER, AR MEARR, HA8RE
2 d AbFEAR L, B MR BRI 4% A ST R
Ei11 TR S

JoRE R B (mm® ) = R KR x R A2

MR = (RAFYERE - RTA ¥ RLE)/

f B8 4H - 29 i i % 100%
2.3.2 HAxmAE BEALS 10% f 5K E
JE A Y] HE G €8 VB R B AG A, WL 4% 2H 41
TSl E
2.3.3 RT-PCR ¥ ff J& Survivin mRNA, VEGF
mRNA ()R IKKF WA S 4 8LE B RNA | HC 100
mg ZHZUHIA 1 mL Trizol, 2B RNA, 4N 606
FETHIM A Ay 2 Ay, 57 BT RNA 4110 FE I 8 vk B
W S ONE (e DNA (R il 95 ) S AR 2 4 1) & 1 B
# 7. Survivin mRNA | Jif 5] #. 5'-CCCTTTCTC
AAGGACCACCGCATC-3", F % B #: 5'-GCCAA
GTCTGGCTCGTTCTCAGTG-3', § #4 7= ¥ 133bp;
VEGF mRNA |k ¥% 5| #: 5'-CTTTCTGCTGTC
TTGGGTGCATTGGAG-3", F i #:5'-GATGTCTAT
CAGCGCAGCTACTGCCAT-3', 4"} 7= 4 154 bp; B-
actin | Y% 81 4 : 5'-AGTGTGACGTGGACATCCGCA-
3, FiEBI 9 :5 -ATCCACATCTGCTGGAAGGTGGAC-
3, 4 243 bp, PCR £&44:94 C #7281 5 min,
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94 °C 30 5,61 °C 30 5,72 °C 45 s, 3k 30 IMF I, 72
CAEAR 7 min, 3738 J5 B34 7™ W) H 2. 5% BB wH&E
JiE L VKA I, R AE £ BE (EB) 817 FH B e iU &R 52
XF HL VK R HEAT 4 40 AT, T E S AR R SRR K (5
B-actin [ HAE) o GEit T 8E LL « 5 R,
2.3.4 Western blot £l it 988 Survivin, VEGF 2
FIEAKT WA H LR EUGE H 100 mg 41410
A 0.75 mL 40l 2Lff W, 42 SR H . 38 ] BCA 1
MEH A, BHIHCS0 pg, 54 x LHZhRIES
J5 B S min, ¥F 15% SDS-PAGE MLk, SR 5 B 7%
% 0.22 pm PVDF fi |- ,5% Bl @3 &0 1 h J5
A Survivin, VEGF % Z #1 1gC —P1 (#i Bk fF 1:
200)4 CWEE %, AR AR ICHT R TgC 90 (AR
e 1:8 000)37 CHEFE 1 h;B-actin [{LHL 58 B Hi i
— BBV EE 1:1 000)4 CHEH K, BAREE AR IC
Ll 1eG —Hi (M BEW EE 1:8 000)37 CHEF 1 h,
ECL 750 B A/ H % X A Bk,
2.4 Bty SRA SPSS 17.0 Geit ik dE 175
A3, S H A 3 R, R R Iy 25007, P <
0.05 ALil2Em X,
3 #R
3.1 PR gE BB BRSO 40 R,
A 38 HA iR W, MU 2R 95 % , LR B R] Ay 4 i b
MG 7 ~16 Ko b 40 MO R e /S 268 21 K, g &
YIRS mm, SEEGHT A AR R — BOR S R 45 52
A 30 HAR ARG . sh A WE A o, 4
ER K 2 BR BRIE B D , R AR Bl 54 IR YT LR R TR
BVROK TR B ARG R AF, R R B TS R I S
ML,
3.2 IREARE & AT ETRR B BT B YOG W
xR BITE 1.5,3 mg-kgflAszo_;éﬂﬁ As, 0, +
Vit C AR LS 2255 NS4 5 Vit C 44
A 21 A i i D (P <0.05) L3R 1,

£1 SREEFHERRERBEL (15,n=6) g

4151 F 4t/ mg-kg ™' RITTHT RITIE

NS - 18.49 +1.52 17.84 +0.78

Vit C 250 18.59 £2. 16 17.76 £1. 97

As, 0, 1.5 17.76 +1.27 18.73 +1.39"
3.0 18.67 +1.57 20.51 +1.82"

As, 05 + Vit C 1.5 +250 19.30 +2. 48 21.19 +2.67"

7.5 NS 40 % Vit C 44M " P <0.05,

3.3 MoRRRR K EAE AL 25 AR BUG ST AT AR
RIS 227 AA R MR 7d )5 1.5, 3
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mg-kg ™' As, 0,20 & AS,0, + Vit C 21 #f K it 95 74 FR

NS ZHAH LG MR s/ (P <0.05) 53R97 14 d )5
1.5,3 mg-kg ™' As, 0,4 Jz AS,0, + Vit C 2 #f 5L i

SRR AR Rz i 9RE o B A NS 23 i g B S W/ (P <
0.01), IBKA 25 i M B B, W98 %k 79.93%
HN As,0,2 4H(66.25% ), W#E2~3,

R2 BRARTIEREMBEREL(x£5,n=6)

2H 59 ?ﬂ]%/mg'kg’] Y& YT R/ mm? BI7 7 d/mm’® VA7 14 d/mm?®
NS - 108.97 £5.51 2 536.86 +135. 14 3 443.89 +168. 37
Vit C 250 114.32 £9.58 2 480. 66 = 158. 67 3323.78 +191. 37
AS, 0, 1.5 112.42 £5.55 2 131.65 =166. 05" 1 986.34 +192.27
3 115.05 £8.09 1395.66 +271.41" 1162.36 +217.05%

As, 05 + Vit C 1.5 +250

116.96 +16.84

884.99 +254.09" 691.13 £217.31%

5 NSHAMIE VP <0.05,2P<0.01(%3~4 ),

x3 BARTEREMBEERERMEE(x+5,n=6)

4 51 Flit/mg-kg™' PP/ g IR/ %
NS - 2.92+0. 14 -
Vit € 250 2.82%0. 16 3.42
As, 0, 1.5 1.69 +0. 16 42.30

3 0.99 £0.18% 66. 25
As, 05 + Vit C 1.5 +250 0.59 0. 18% 79.93

A

3.4 ARSI AR L 2= P IR, bR 41 24
s M &, Vit C 41 g 212 0 B B AR
As, O ZH B W JBE B3I, el 2 20T I SR BT 22, 0
L Z 0, 96 28 21 PN I8 A0 MRS H DA O 25 L TR i i
SR AR 4 AIE, SR S KU, 96 240 L 1 B, B BRAS
T, AN AZ A6 /N O 0 20 A A [ 4 A2 T 40 i v
IR R, 2SR W T As, O, 8K Vit C 415

A, A PER K4 ;B Vit C 250 mg-kg_lgﬂ; C. As, 05 1.5 mg-kg_léﬂ;D. As,043.0 mg-kg_léﬂ;

E. As,0, 1.5 mg-kg ™' + Vit C 250 mg-kg ™" 41 (& 2 [d])
1 As,0,% As,0, B4 Vit C 477 E 1R R A549/R A A% ¥ T (HE, x200)

3.5 PCR # il As,O, iE F ¥ Survivin mRNA,
VEGF mRNA {315, 25 AR BivE . $H] Vit C xf
Survivin mRNA, VEGF mRNA 3% 45 W] & 4 4 i 45 1 .
i Vit C B¢ &K F| & As,0, B W] & #1 #] Survivin
mRNA, VEGF mRNA , 3¢ B8 T & F & As, 0,40, WL
#4.
3.6 Western blot /]  As, 0,87 % T ## Survivin,
VEGF # 1 1y % ik, & 57 &8 4K M, 58 Vit C X
Survivin, VEGF £ [ ik % 4 B W (9 30 &0 /6 H , ifi
Vit C B¢ A I 0 & As, O, T B2 W] & 40 i Survivin,
VEGF # F 235, ORI T B mf B As, 0,41, W
K2,
4 itig

A8 A I TR AR A AR RN B 6 8 A5 A
VEGF J& Il H 2 M EE M E N 72—, B i 5%
G ] 42 b 0TS LA PN B2 200, e BT I 0 A R, 1
T A 38 35 1 0 T R B A ) R i

*4 HMABHEMEE Survivin, VEGF mRNA 83 RLER

(x+s,n=6)
2 51 F/mg-kg~ ! Survivin VEGF
NS - 0.553 £0.072  0.955 0. 015
Vit € 250 0.504 £0.069  0.939 +0. 028
As, 0, 1.5 0.468 +0.049" 0.611 £0.029%
As, O, 3 0.257 £0.067"  0.486 +0. 036>
As,0, + Vit C 1.5 +250 0.160 £0.059" 0.203 +0.034%
A B C D E
42KD - 5 -aCtin
A B C D E
16- SKD_’SurViVih
A B C D E

22KD_ -

B2 &HABEE Survivin, VEGF EHREHFR

30 4T 0 396 SR G 2 W WL D6 P R A B B O T
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Survivin 3 K2 H HI & B0 0 38 T i 5L e e
B3R E#5 Caspase-3, Caspase-7 45 & IF M E A
(G I AT S 5 2 B R LT A 4 A )4 3
Caspase X 25 B /) 7K i, A B T OR 47 A 22 57 2400 5¢
FEME A ] A B PR T

Survivin 5 VEGF #£ NSCLC 44 vh () F#ik B 1F
FHIE, N i VEGF AT 2 AL i Survivin fY
{2215, 1M Survivin X RE4EFRF AR 4 VEGF BY4E N K2
20 1) D B, 48 R LR A R R RS RS R
FH Survivin B 5 SCRZ R A FF S M ] VEGF, 42
it g 145 PN B 00 O T R R A i A R AR 4 ok e
R

As, O JE 2GR FE I R E R, CH T 24
LT 20 L B I PRI YT o %k SIS A iR ) A 5 s 2 B
g BUR B As, O FU R ALHI & 24000 1z, 1 R 58
S, H A0 A WF 5 27 Survivin fil VEGF 1] G &
YEFI B3 5 o As, Oy ANAUAT LT 378 i i 48 L Survivin
PR A 26 1K 10 0 2 i 200 B U T, A0 o) L 5 L O R
T Ao 00 A P R AR | I A T UL 4 B R e K
VEGF () 3k , {2k igd i 48 N 2 B M T, T3
2 #00  R iR 20 B 2 R) AH B AR 2 0 2R XM D 40
Joh o A B A AR S 4 R S < As, O E 1 31
i 245 1 it 9 B8 AR 9 09 A5 K, OF A AL Surviving,
VEGF [k , 5 5 g i vk .

Vit C 27K C BT A, B vl 8 3% pro-
Caspase-3 % F AS49 Z0 g Ja v=""*" . 7% 7] 3 i F 94
Cox-2 33K, TN P42/44 Wik 72 0 VEGF 11y
AT A R AR K BUBR A TR A SE IR IE 52
Ik AT FH 2 0 Vie CRe 41 6l Jii i 48 i, LA 52 46 5 ]
Vit C X # Al 5 WA B B i i i AE F  X AT e 5 245
TEAR AR 0, 1l 245 9 32 2% 3] 35 b 988 2H 23 00 7 3%
YRR OC . H Vit C EPU R 5 1 A7 i, B
HBARBEE S DNA 450 4 38 s HLIK 0 5 Th BE , 175 3 40
AT ARF B REXT IEE MM A AR, 2R
FeAn g A Vie C BE IR Sk iR Bl YA O
i, ASCE AR R Vit C RERY IR As, O, Xt it 24
PRl g8 00 B g V8 R, O BLAE B B 80/ As, O 14 ff
i, DR RIMER . AT DUHEIS Vit C BEJ2 40 %
P00, R As, O, B0 i g 14 Bl IR B 98 57

Zif LR, As, O Bk & Vit C 404l Tf 24 14 il 98
] RE 38 o 3G A k) Survivin, VEGF ) 26 35, {2 3k
S R O T, O o A AR R T 80 A i ek g 1 A R

- 200 -

L5/ o ARSHE— 588 As, 0,804 Vit C 4L
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