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Abstract

AIM: To identify the anticancer effects of
Tanshinon Il A sulfonic acid (TASA) in vivo by
the model of nude mice with MKN-45 gastric
cancer cells transplanted subcutaneously.

METHODS: MKN-45 human gastric cancer
cells were grown as xenografts in 24 immuno-
deficient mice, which were randomly divided
into 4 groups. The mice in observation groups
were injected intraperitoneally with TASA at 1
mg/kg (low dosage), 5 mg/kg (median dosage)
or 10 mg/kg (large dosage) once per day re-
spectively for 2 wk while the mice in the fourth
group were injected with sodium chloride as
controls. All the nude mice were sacrificed 2 wk
later and growth inhibition rates of transplanted
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tumors were measured by weighing the masses.
Apoptosis index was tested by TUNEL assay.
Microvascular density (MVD) was marked by
CD34 staining. The protein expression levels
of hypoxia-inducible factor lalpha (HIFla),
vascular endothelial growth factor (VEGF) and
cyclooxygenase-2 (COX-2) were measured by
immunohistochemistry.

RESULTS: Compared with that in the control
group, the apoptosis index was significantly in-
creased in the three observation groups (36.02%
+3.41%, 34.78% + 3.41%, 30.05% + 3.41% vs
10.83% = 0.92%, all P < 0.05). Low-dose TASA
suppressed MKN-45 cell proliferation, and the
growth inhibition rate was 20.69% + 1.79%. On
the contrary, median- and large-dose TASA
promoted the growth of MKN-45 cells, and the
growth inhibition rate in large-dose group was
-(21.4% + 2.38%). Compared with that in the
control group, MVD and VEGF expression were
up-regulated in the observed groups, especially
in the median- and large-dose group (8.11 +
1.011, 10.01 £ 0.89 vs 6.56 = 0.42; 63628 + 611,
70957 + 684 vs 51056 * 410; all P < 0.05). COX-2
expression had no significant difference between
the four groups. HIFlo expression was slightly
down-regulated in low-dose TASA group, not
significantly; however, it was significantly up-
regulated in the median- and large-dose groups
as compared with that in the contol group (29468
+204, 42227 + 214 vs 15691 + 106, P < 0.01 or 0.05).

CONCLUSION: The anticancer effects of TASA
in vivo is not so significant as that in vitro. The ef-
fect of large-dose TASA may be offseted or even
reversed by compensatory up-regulation of HIF
expressioin.
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mouse; Hypoxia-inducible factor 1alpha; TUNEL as-
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Moy R AT R AFK . P AR A#
BRAN TR, FH6R. FMs 3 ATanll
A#RERAAL. 5. 10 mg/kg, ip, 1 Kk/d, #%:14
d. *RBAEF T AR B KTFR. 2 wkis AR
R, 2 BB, WK% %, TUNELE M A
T4 CD3447 & R WK vy 20 93 B i fn B
% E(MVD); %k E MR35 F 8T
HIFla. f©% A XA KEF(VEGF). COX2
098G £k

R SxrmBaar, 348-F AR IR
AT 2 EH(36.02%+3.41%, 34.78% +
3.41%, 30.05%+3.41% vs 10.83%+0.92%, 34
P<0.05). I&75) F 2038 7512, 4798 % 420.69%
+1.79%; ¥ &M EBERMIGM, HH =
LR AP s B A -(21.4%£2.38%). L aFmaARK, 3
HFFMAMVD. VEGF& i LR, LA+ 5
&£ F 2 F(8.11+:1.011, 10.01£0.89 vs
6.5610.42; 63628 £ 611, 70957 684 vs 51056
+410, 34P<0.05); 34 FFALACOX-2k ik 5
BT B 2 5F; HIF Lo 4K 7] 2 20 & ik vk
A TR, e RZE BRI F EF, PEAETAL
A ) A R (29468 204, 42227+214 vs
156914106, P<0.01%,0.05).
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JERRMKN-45 (K14 58 R A BEFT0 5, M 4¢Tan
I ALE A A XS 1 8 2B A B3l SRR, LA
PR 2 AR T I R 1 RT REE

1 RIS

1.1 A4 A B 41 RMEKN-45 245 01k i 41
JIRR, MKN-45#R B R T 8% R s v el b g vl e
RIS BT KO 1 SRS A SOR™, & SPFZBalb/c
BERR24 1, IRE20 gZidi, TR SEK )
PIWTFCRT. Tan 1T AR AN E S0 1 HikgEE—
AL b AT BR 2 7] (29 H31022558), S
910 mg/2 mL, F0.9%4 B LR KR+ . i
AR F—PUHIF-1a. MVD. VEGF. COX2)
Iy 1 3£ [F Santa Cruz/s w); EnVisionid#(HRP/
Rabbit) I I T & Dako s /) A7 40 i )4
TR T A0 19 4 R ] R
KN R EE(DAB)W E SigmaZs 7]; PBSHITBSZE
MR SR = BATECHEIE . D) HUEE Leica
RM2145%, Ji& Fr Bl [ Leica HI1210%, % F HL
1[5 Leica, HI1220%!, 4% 4 Olympus BH2, %X
TEAHHLH ANikonf 2. IMSHH G 1 R 4¢
W A Eifg A REARAT R A .

12 7%

1.2.1 47 A% S 9 4 ) 52 36 o T B G4 S s
HBA(SCID)fIBalb/c#R il 24 2L X MKN-451i 8 il
2R HOR2E SR S i i 32 g2 d. AR 57T
TCB 2 b AU A8 BR2 L, 4 B R e, DIk
231 mmX 1 mmyBFHe, FH6'5 4 & B T #1
FAR S R, e G S8 R LA R T /NG 1 I
URAEK. BEML BN LR . . S
I AR R AN T T2, BFH6 K. 112 2 5 /i Tan
I ARERRSN1. 5. 10 mg/kg ip, 1 ¥k/d, iE4E14 d.
Stof L D) ) 5 e 2B B S /K p T3 0 42 D0 4 4
B B A ARIRAS . T2 wikJim S0UME A7 3 Ab A E 43
B, 2 B R AR T, T T A A K E AR A
IR 2(%) = (1-FH 2541125098 ot /0] L2~ 2
I3 TR X 100. KB FH40 /L [ 52 e A i
F .

122 835 F A FlaHIFla). o2& A EEK
H-F(VEGF). &4 82(COX2)%E &8 k4
ek o3 A4 B, HIEnVisiondZdh 4T f i
LG, R P BERH S B, LIPBSARE—
POAE R BAPEXS IR SeaG A SR N A D) i
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il %2 7K, PBSYE3 X 3 min; FHpH6.0/70.01 mol/L
Fr R TR 0% Tl A 18 2 (T 34420 min), =
U E AR 1, PBSHE3 X 3 min; 0.3% H,O, 31
Pk E AL 20 min, 5 PBSPE3 X3 min;
20% - I35 % 59 7530 ming W 00—P37°CHE
2 h; PBS¥E:3 X 3 min; EnVisioni® #J(HRP/R)37°C
30 min; PBS¥E3 X3 min; DAB&E ff18-12 min; 7
ARFEFT G TS5, FIRE Fr; 80 MLEE, R
fh, BHE AR, 41 g 0 AR 0 o B,
BEATLIZE A ALET, G 2 A 3 A B3 BH A2k
L, B,

1.2.3 ## fe & 55 & (microvascular density, MVD) %,
JE LA 43 A4 B, HIEnVisioniZ:dE AT
Jieba A 1L G (1. MVD S FH e e 4L 10 751,
CD345Tk, bR UL, SR )5 TF BaL s
AR e PR ol K, TR A B e 110 L T ik
e

1.2.4 TUNEL#® B o 48 2 A% AR5 U 15
P, SEIH B TS 0.1 g/L 2 JM 2 R 5L
SCAbT IR A A7) 40 g/ L EE4°C
R, BARERE (IR T60°C) F i, fudi,
IR, R HT 00 75 UGS N 7K; AR D) Fedn
o A 40 g/LHEEPB S %I [H %2 15 min,
0.01 mol/L PBS(pH7.4)¥E)7, 5 min/ik X 3; ¥
TN BT LI 1R 3% ik A AL SR, =
10 min, PBSYEFE A A'S min/ik X 3; F0.01 mol/L
PBS(7.4)#i B DANZE [ B K fifi 75 ¥ 120 mg/L, 50
wL/ i 2 e N K S R i 37 CIR &
JBCE10-20 min, VKEEVIAN KA MR N2 g/L
TritonX-100 PBSH# 1, % F'5 min; RZE/KBERE
Al S min/IX X 3; B EIR R PR, 20 pl/
SEIRCE 15 min; HTDT X Biotin-11-dUTPZ 5§
OHLEC, FFTIRAIAS LIRATJS, 40 BIH2 pLin
AN16 nLEREZZ M, FERAIE FRA, o
FE R ST I 2 0 G ™= A YA, AR b
ARG R UERE S e B AT, AN R K
W% 2 i), SR JE N B SR A IR A A
FES L, 20 pL/fr, 37°ClR & AR &E60 min; ¥
20 X SSCH B 1015, ARG ¥ An 5 5 HIFE dn i
B2 X SSCHY, EHHE 1S min; PBSTEFE M
Jr, 3 min/PX 35 B nds TS0 pl/ fr, Esil
JHCE30 min, 285 HLPE AT, 210k, DA P i d
12 50fCHIAvidin-HRPA TAEW; 50 uLA&EHn
TR b, 37°CIEE R V.60 min; PBSBEFE AL
F, 3 min/¥k X 3; DABR (IR T (0 IR AR 4L,
HRLE . BERL. BE R U T FE £(apoptosis index,
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B PED S, b B A 25 BH P DX 40 65 3.
U Ty R W] R ] P DX ey e A A L
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(FH BSUbR 28 % A 2o IX Sl 0k R R X ). 0 45
AL Ho e LA IR B BH P DX sl T RRURITBH P L
ARG REA). R D) 28/ 3 B3N,
s 20101

2 B8

VU ZHBR B8 A RGF, AN A1) e A A S i 7
HZET AL T2 wkm AR FERR R, 25 R AR )
RS R IR SRR s 1k, RiTA R, 5
LW A 20 FUE A e 79 i 20 8 R 1T R A 1l
WS, BRI RIELL, F5 RE 55 /N R
A UEARLT S 2 R E R AR, AR S
REAALKLI. SxE AL, T 4L TR 5A T
B EFH(P<0.05). I 2L 3G e, $9R %N
20.69%; . R AR IR RN,
YL 5N -21.4%, BEFE IR ).

Exi AR, 34T 4IMVD. VEGFRIA
R, JUUA R A 2 R (P<0.05); — 4
T COX23IA 5% UL W] W 2 5%, HIFlafE
A RIA NG A N, HRIER G2 % 7,
Hh s R R 2 SRR A B E I (P<0.01, £2).
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i B 5 (G0 R ERDN AR 1, IF 724 5DNA
T AU E A [ (03 - B R . %2R A 35 mT LLE
I TSR R 3R (R e & G I 3 — AR I 4
e YBE(Avidin-HRP) 45 & /EDN A KT 47,
NHRP 5 (4 ) J A8 A A (B iiie, M

| BN
ERRAR A F A
% Tan Il A% 4%
P4 HIFlo
o R AZ & AR K
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KR AN R A
a Je %R MKN-45
# AR A B SR fEHIE oFilE aiE
Rt %, M4 Tan N = 3 3 3
TAf&msrg  BCIEE%) 10.83+0.92 36.02+3.41 34.78 +3.41 30.05+3.41
ARG RE  BER0) 0.841+0.278 0.667+0263°  0.8910.208 1.021+0.293°
RABIAUH, 2 AR (%) 20.69+1.79 ~(5.95+2.38) ~(21.4+2.38)
I
B 300 T AL L.
2P<0.05 vs WIRZE.
PEIMEAR RLE IS FIE =g
HIF1 15691 + 106 131122111 29 468 + 204° 42227 +214°
COX2 31459+ 211 33104+ 114 30 846 + 291 36 609 + 334
VEGF 51056+410 53 680 + 451 63628+ 611° 70 957 + 684°
MVD(7) 6.56 +0.42 7.25+0.53 8.11+1.011° 10.01 +0.89°

°P<0.05, °P<0.01 vs IHBA.

AIPE RS NS RS B R TR . Bk
TUNELVEM & P8 T-Fa 800 J B A58 W
Tan [T AG PRI 570 A A — e 0 75 i 0
SRR, 98 R 204 20%, ML 68515 5 R
PTG, XA 5 1R S BT AR AR Ah S 56 A1
FFCEAA P S %% 0 Tan 1T AT R AR (90 VE
A T A 470 i 27 S5 56 TR S A7) S R KB
R I B A R0 B R0 R, e A= K e i S
I, 15 SRRk T AR AR E.

SRR TR Ak, SEMERERE R, AR KR
A, WG RPN A, AR RS KL,
U g 40 it 28 AT i s A R A . L
AR H G ki, T 2% 5 i R AE 7. iy
DAAE v 711) 2 P i 8 i) b R B T SR AR I A
TE, XA AT B 2 e ) e 4R AR ST n K =1
JEU TR AFUREFRATT IR BN B, o ) 2 R AR T B
A T A, RN S A IR SR, IR
HIF. MVD M VEGF#ik Fid. $t WI7EG A T8
NI O A A B S ol I o SN A [T 2 W
EAIRESSRE Db

RAETONRT, WA = R MR 4i2in
MR E D B E S T IER AL, EREAA
18 4 i e 28 28t DUBE P At A b S B Be
X, XFIEFRA “warburgZ 7 **) Warburg
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AR, NTA BRI FHH. KEFRER
Y. 215 S B HIF- 1 1k 2 R T 52
BUAR, MR I A A (R DGR . s

SCHRARIE, MA@ E I HIF-1/ Rk,
LSO AR kA7 v O B T 1 2 0K K P RS
W Bk TN i TR B4 B (pyruvate-kinase, PK). C.
P (hexokinase, HK)FF IR i A E(lactate
dehydrogenase, LDH)25 A i i 281, A i
A AR LG A o 2R st 7 5,
{F AR T LS. 53— 51, HIF
kB SO v DR HE R U EE R I VEGF I &
1k, AR R 1 MR I 0 AR e, AR T
TR AE RS T R 25 #R A A T4
LRI AE0 . ABIFFE R 45 SR I 2 1 BRI R A

UE AL, HIF X R il A B 1) 5% i 38 A7 71
AV EGF AR, A g1 i 51256 CUAIE 52
HIF1H] 5 5 N A B2 40 LA 41 A B CO X2 1R,
IMCOX2 & H& Wi o) I 22 5%, Byl
FRVEGF LA A KR K (bFGF. PDGF.
EGF. IGF. TGF)% 2 Flugfe i 17 s £ sk 2
ARFFIEAR RV A R R P COX2 %
IRAFEAE 0 3 78 e, SRR AP I S 45 R I 4
MR SERAF AR 1 2 22 5, IR A fridE— 2R
AR

HAR AT 55 R BT I (1) 4] 3K AH
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