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Effect of Aconiti Lateralis Radix Praeparata Polysaccharide on
Expressions of MMP-2, MMP-14 in Gastric Cancer Xenografts in Nude Mice

AN Zhen-xiang, HE Yuan-li", WANG Min, CHEN Yu-jiang
(The First Affiliated Hospital of Guizhou University of Traditional Chinese Medicine, Guiyang 550001, China)

[ Abstract | Objective: To observe the growth inhibition effect of Aconiti Lateralis Radix Praeparata
polysaccharide on the gastric cancer xenografts in nude mice and the expressions of matrix metalloproteinase-2
(MMP-2) and matrix metalloproteinase-14 ( MMP-14) in tumor tissues. Method: The nude mice xenograft model
was established and randomly divided into model group, 5-fluorouracil group (5-FU, 0.01 g-kg '), high and low-
dose Aconiti Lateralis Radix Praeparata polysaccharide groups (0.2, 0.1 g-kg™'). Each group was given drug by
gavage for 15 days. The effect of Aconiti Lateralis Radix Praeparata polysaccharide on the weight of gastric cancer
in nude mice was observed. Morphological changes of tumor cells were observed under light microscope. The
content of transforming growth factor-8, (TGF-B8,) in serum was determined by enzyme-linked immunosorbent
assay ( ELISA). The protein and mRNA expressions of MMP-2, MMP-14 in tumor tissues were detected by
immunohistochemistry, Western blot and Real-time PCR. Result: The tumor inhibition rates of high and low-dose

Aconiti Lateralis Radix Praeparata polysaccharides were 52. 83% , 40.57% , respectively. Compared with model
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group, the tumor weight of high and low-dose Aconiti Lateralis Radix Praeparata polysaccharide was significantly
lower (P < 0.01), indicating the inhibitory effect on the growth of transplanted tumors. ELISA showed that
compared with model group, Aconiti Lateralis Radix Praeparata polysaccharide could significantly reduce serum
TGF-B, content in nude mice (P <0.01). Immunohistochemistry showed that compared with model group, MMP-2
protein was down-regulated in high and low-dose Aconiti Lateralis Radix Praeparata polysaccharide groups (P <
0.05, P<0.01), and MMP-14 protein expression was decreased (P <0.01). Western blot analysis showed that
expressions of MMP-2 and MMP-14 were down-regulated in high and low-dose Aconiti Lateralis Radix Praeparata
polysaccharide groups compared with model group (P <0.01). Real-time PCR results showed that compared with
model group, expressions of MMP-2 and MMP-14 mRNA in high-dose Aconiti Lateralis Radix Praeparata
polysaccharide group decreased (P < 0.05, P < 0.01 ). Conclusion; Aconiti Lateralis Radix Praeparata
polysaccharide can inhibit the growth of gastric cancer xenografts in nude mice and the expression of TGF-8,. The

anti-tumor mechanism may be related to the down-regulation of MMP-2, MMP-14 protein and mRNA expressions.

[ Key words |

matrix metalloproteinase

g e T T 5 L A R 2 — |, R
HNHE T A7 0P i 88 40 8 S 5 2 437, 90% 37 4
2 B T HE R, BNEE AT T MR R RYT LS 4R
AR T 30% , Fil )5 22, 7™ 5 W B N R B 1A fg
FEt R T B 032 W R O B0 A A D 2 i
PRATFZE B $ 0 o 4 M T S R 0 98 A
P IR AT T 4 4, IR Tl 1 K & 4O A 4
B o T 9 R 2 SR 8 95 0 RO OZE b % %, R T 400
S 200 L4 B LUK IS 5 R R AT I S B ER
o 9 5 R O T A% R 4 A i R
(ECM ) 0 [ ffe A1 T b . 5 988 200 i 03 B 05 v 3 5 4
JB 4 U (MMPs ) 43 36 5 %, 7T 4 A i 08 ECM A1l
R T 2L 1 L 040 e e 5 S R 00 T A 286 I
5 10 9 A0 M HE A i S OE BRI 2 B R, S
it B I I 5 7 R 56 R U, DRI, RRERIFSE L MMPs
Y6 RILWT GEIT B UG B FRICHE S 5 . MMPs 1 41
FILE 1990 4F iV b4t i 98 26 4 12 Tl R

B R LT ARG R T eI U o 3
SR AL 19 25 W FH BRI T G0 PRV . P S 24
BT B AR, OB, TR Y
B, G I R AR, B A A R M
24 v 35 BB 22 W LA UL ) S 3 3 5 1 T X AR
HEGE g WK NG 45 O T B AR L M
20 W J DA 4R BB A A P B A 2 — , R B T
A 25300 TSR, X R 4R 40 HL-60 A 1
AR R AT AE K S180, H22 i 98 /1N B 4 77 1 i
6], LA 0 e 8 A KA B s ML AR ) 200 M e 73
TIRE, 75 SR AN 0 U T, b R L P pS3, BE TS
PRI F- (Fas) (9223 , B [ 38 000 b RG9S A 7 265 4
- 80 -

Aconiti Lateralis Radix Praeparata polysaccharide; nude mouse; gastric cancer xenograft;

FERICE A BRAE X B T 22 B B AR B BT 5 &
B HR R R T G RE ) RE O 1T, T R S 8 I 4 B
F LU0 AR R ER A 22— T A MMPs ) B #F
5% I Z2 Wi B e 0 VR FHALED, B B aE > AR
503 1 7 BT R R MR sh A B R L5 B T
22 W T i Jeg 240 B A K ) A R R R A 4 rp g
T 4 J& A LB MMP-2, MMP-14 B4 XF % 35, #8598 i
T2 P E W AE S KL, S i 2 R S
Ja A P AL FR R 4 4 o

1 &

1.1 Zh¥y 4tk BALB/c-nu #f5 32 H ik,
4 JA BT (18 £2) g, M F AL 58 B AE W Bl 4L
B A FR A B, A A% IES SCXK (1) 2014-0004 , 17
FeF 5N E R K 2% SPF 95256 3 4 b o, 4y 56 1R
I, A B BCE JAROK, B A% T # . MFC /) BUE
iU 7 O B L R ES S S v R O
KCB92020YJ, A5 v ¥ S (1) 3l ) 55 55 34 45 & 3
Y PR Z3 5L S5 W EN

L2 25958 Al A (SR 2Ry
It 20160101) W T 53 M B 25 K 258 — [ )R
BB 2 G, e st M rh B 2 R 2R 2 B AR 2 S B R
THEAREENEER MY S K Aconium
carmichaeli BFAR I T 5 Mt F 205 B SCRk [ 17 ]
T v B 24 R 2 2 A B AR 2 S0 06 AR I, SR K
PEEEUOIL P 7L 2 8, R F Sevage 75K B+ #L
LM BEAT i AL, BT 100 g A 19 B 2 o6
3.125 g $RHUE 3. 125% , 58 W -V B 12 43 66 B 7
PO AT B BT 2 05 2E AT 5 A A 2 R
73.5% . ARFR-PL(HE) el & (b R =



525 HH 23 M
2019 4 12 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol.25,No. 23
Dec. ,2019

F AR T HE S 171431 ) ;SR B (5-FU,
R4 2 AT BR 2> 7 1 2 52 H12020959 ) 5 5
flork K B TB, (TGE-B, ) M BE 4 % 4 WY i %
(ELISA) 1205 & (ORI R RS A W) BB AT BR A WD L 4t
B EMC107b) ; MMP-2, MMP-14 — 4 ( 22 [§] Assay
Biotech 2% ], #t 5 4 5 & C0270, C0266 );
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Table 1  Effect of Aconiti Lateralis Radix Praeparata

polysaccharide on weight and tumor inhibition rate of gastric cancer

xenografts in nude mice(x +£s,n =8)
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5-FU 0.01 0.43 +0. 06" 59. 43
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Fig.1 Effect of Aconiti Lateralis Radix Praeparata polysaccharide on histomorphology of gastric cancer xenografts in nude mice ( HE, x200)

3.3 X BRI M TCF-8, MW 5
BERIAL A2, 5-FU 41 BfF 2 Bl e AR50 41 TGF-B,
BETFRE(P<0.01);5 5-FU 4L H#, T 285 .
A4 TCF-, K VT M XSG %257 5
F 2B 4L LA B 2R R 4L TGF-8, T
M g% 2R, k2,

3.4 XHRRRUE 4140 MMP-2 , MMP-14 K (4 & ik 1)
S SRR R, S-FU 2 KT 2R IR
2 i g8 4 21 MMP-2 & B g g 2> (P < 0.05, P <
0.01) ,MMP-14 B2 & W/ (P <0.01);5 5-FU
AR BF T 22 MG R B L MMP-2 , MMP-14 7K 11 %
KW I (P <0.05,P <0.01) ; 5 B+ 2 B KA
T B M 2R R 4 MMP-2 25 (R A
TRE(P<0.05), WLEEI2,% 3,

.82 .

x2 WFEHENRREEBEELE P TGFB, RIEMWF I
(x+s,n=8)

Table 2 Effect of Aconiti Lateralis Radix Praeparata polysaccharide
on expression of TGF-B, in serum of gastric cancer xenografts in

nude mice(x £s,n=8)

20 5] /g kg ™! TGF-B,/ng-L.~"
i - 204. 08 +49. 39
5-FU 0.01 65.45 £10.57"
¥ 2 8 0.2 78.02 +24. 89"

0.1 98. 42 +34.60"
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Fig.2 Effect of Aconiti Lateralis Radix Praeparata polysaccharide on mean optical density of MMP-2 and MMP-14 proteins in gastric cancer

xenografts of nude mice( THC, x400)
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Table 3 Effect of Aconiti Lateralis Radix Praeparata polysaccharide
on A of MMP-2 and MMP-14 proteins in gastric cancer xenografts

of nude mice(x +s5,n=3)

x4 MFESHEGRRBEBEBHEHLR MMP-2,MMP-14 EAHF
g (x£s,n=3)

Table 4 Effect of Aconiti Lateralis Radix Praeparata polysaccharide
on relative expressions of MMP-2 and MMP-14 proteins in gastric

cancer xenografts of nude mice(x +s,n=3)

21 3] F /g kg ™! MMP-2 MMP-14 215 FlhE /g kg ! MMP-2/3-actin MMP-14/B-actin
| - 0.228 +0. 028 0.249 0. 029 IR - 1.073 £0. 067 1. 030 +0. 079
5-FU 0.01 0.097 0. 023% 0. 149 +0.014% 5-FU 0.01 0.494 0. 020" 0.555 +0.0203"
M+ 2 b 0.2 0.126 £0.010*>  0.158 +0. 005> M+ 2 bk 0.2 0.592 +0.030"* 0.586 £0.032"*

0.1 0.178 £0.011"*  0.183 0. 010> 0.1 0.748 £0.033"%  0.750 0. 028"

T SBRA HEY P<0.05,2 P <0.01; 5 5-FU A L&Y P <
0.05,% P <0.01; 5 [ 7 Z 8L ik 41 4> P <0. 01,

(P<0.01);55-FU 4 He &, B 7 2 B AR50 & 4
MMP-2 % 1%L T (P <0.05,P <0.01) [t + %
BEAR ] 2 20 MMP-14 8 £ A TFHm (P <0.01) ;5
B ¥~ 22 W AR o 2 LA, B - 22 0l 5 5 4L MMP-2,
MMP-14 £k B Z R (P <0.01), WK 3,% 4,

73 kDa
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Fig.3 Effect of Aconiti Lateralis Radix Praeparata polysaccharide
on relative expressions of MMP-2 and MMP-14 proteins in gastric

cancer xenografts of nude mice

3.6 NHHLEE MR MMP-2, MMP-14 mRNA %
KM SRR R ,5-FU 41 MMP-2, MMP-14
mRNA £E B E T (P <0.01), B 20 & ) i
41 MMP-2,MMP-14 mRNA %3k F[& (P <0.05,P <

T EHIR A Y P <0.01;5 5-FU 4 b8 P <0.05,7 P <
0. 01 ;5 [ff T Z MHIK R 4t 8 P <0. 01,

0.01) ;5 5-FU 4l He %, B+ 2 0 I 50 & 40 MMP-2,
MMP-14 mRNA 235 FF 55 (P <0.01) ; 5 6 7 2 BT
gl e B T 20 R F 40 MMP-2 mRNA &k
TRE(P<0.05), WLFES,

®5 MFSHEMNERBEBEBHRA S MMP-2, MMP-14 mRNA
BRI (x£s5,n=3)

Table 5 Effect of Aconiti Lateralis Radix Praeparata
polysaccharide on relative expressions of MMP-2 and MMP-14

mRNA in gastric cancer xenografts of nude mice(x +£s,n =3)

2H 50 Fl /g kg ™! MMP-2 MMP-14
% - 1.073 £0. 065 1.030 0. 083
5-FU 0.01 0.581 £0.097>  0.444 +0.190%
¥ 2 4k 0.2 0.670 0. 142> 0.679 £0. 088"
0.1 0.922 0. 103 0. 881 0. 203"

G RR AR P <0.05,2 P <0.01;5 5-FU 41 L5 P <
0.01; 5 T Z WA 4 L P <0.05,

4 Ttig
B %) P R ML S LR B R R 55, E DL fE
.83 .
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