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({#E) B89 Rt EE 4 % HE (Yulangsan polysaccharides, YLSPS)At S, 78 /1N B o & P40 ik 8 16 L BCHALAHL, Tk LR A
/NRFESL Sy T HEAR AL, F AL A AL 4 FRBE B (cyclophosphamide, CTX 20 mg-kg'+d™) 41 \YLSPS {X, # , & 7| & (150,
300,600 mg-kg'-d")H,HE L% 8 d EAI/NR, RN/ BUE R E W8 S RO 4R A HE 2600 2/ RO A 40 10 1

SRR M A 9 R AL 4 B AL B (superoxide dismutase, SOD) At H k3t £ 44 4 (glutathione peroxidase, GSH-PX)J& 1,

7 Z B (malondialdehyde, MDA) X it & 1. & B# (catalase, CAT) 84 & ;X F ELISA 3% | & /Nty o % W & & K B F (vascular
endothelial growth factor, VEGF) 88 & ; % 7% 41 Sk 52 3546 | 24 4y 3¢ i %8 55 & (microvascular density, MVD) & A By %o, 455
5AE A4 B YLSPS (300,600 mgekg'd™) T 5 408 Sy T/ BUAY G A K 3R 5 /D BURE I 4 B0n g R4 2 (P<0.05 2 P<0.001);
M HE $6 % 9, A5 T A4, 2 YLSPS T 15 I8 40 e 53 2 1 (R, R B AR 0 08 D T LR R R IR B 3R 300
M3 A AL3EAR 8 YLSPS (300,600 mg-kg™-d™) k4 ¥ & A & f i GSH-Px CAT F2 SOD A -F, Bl 3% MDA & VEGF A (P<
005 5 P<0.001); ELISA 3% 5 %72 41 2813 3% % 1] YLSPS (300,600 mg-kg'+-d™") 7 £ Z 4114 VEGF MVD &% 3k (P<0.05 2 P<0.001),
Z51% YLSPS 404178 /N B B 09 A K, SEAUEI T 6 5 380D B R oh ok I AR L R AT #] Sig B 4148 VEGF 5 MVD £y
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Effects of Yulangsan polysaccharide on oxidative stress, immune regulation and

angiogenesis in S;3 tumor—bearing mice

QIN Ni*2, LU Shiyin!, LUO Wenting’, CHEN Jichao’, LONG Jiayi?, HUANG Renbin®*
[1. Department of Pharmacy, Liuzhou Hospital of Chinese Medicine (Liuzhow Hospital of Zhuang Medicine), Liuzhou, Guangxi
545026, China; 2. School of Pharmacy, Guangxi Medical University, Nanning, Guangxi 530021, China]

(Abstract] Objective To investigate in vivo anti—tumor effects and mechanism of Yulangsan polysaccharide (YLSPS) on Sy
tumor—bearing mice. Methods The S5 subcutaneous transplanted tumor model was established by Kunming mice. All mice were
randomly divided into model group, cyclophosphamide (CTX 20 mg-kg™-d™) group, YLSPS low, medium and high dosage (150, 300
and 600 mg-kg™-d™) groups, and they were sacrificed after 8 d of continuous administration. The tumor weights, tumor inhibition
rates and organ indexes were measured; morphological characteristics of transplanted tumor cells were identified by HE staining; the

activity of superoxide dismutase (SOD), glutathione peroxidase (GSH-Px), the activity of malondialdehyde (MDA) and catalase (CAT) in
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serum were checked; the content of vascular endothelial growth factor (VEGF) in mice serum was determined by ELISA; drug effects
on microvascular density (MVD) expression were detected by immunohistochemistry. Results Compared with the model group,
YLSPS (300, 600 mg-kg™+-d™) significantly inhibited the tumor growth of Sy tumor-bearing mice and increased the spleen index
and thymus index (P<0.05 or P<0.001). Compared with the model group, HE staining indicated that tumor cell atypia and pathologic
karyokinesis decreased after YLSPS intervention; diffused and flaked necrotic foci were observed. Serum biochemical index showed
that YLSPS (300, 600 mg-kg™-d™) could significantly increase serum GSH-Px, CAT and SOD levels and decrease serum MDA and
VEGF levels (P<0.05 or P<0.001); ELISA and immunohistochemistry indicated that YLSPS (300, 600 mg-kg™+d™) could significantly
inhibit the expression of VEGF and MVD (P<005 or P<0001). Conclusion YLSPS could inhibit the tumor growth in S, tumor-bearing

mice, and the mechanism may be related to enhancing immune function and anti-oxidation, and inhibiting the expression of VEGF

and MVD in Sy tumor tissues.

(Keywords) Yulangsan polysaccharide; Syg—bearing mice; microvascular density; vascular endothelial growth factor; an-

tioxidation
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BT H (2 26.64 g-¢7),
2.2 Sy BRI T S5 4524
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S180 A M B  RELAE , FHUE AR 8% 1ML f5 | 43 A
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2.4 YLSPS X Sy i 988 /N BRI 35 2B A 38 A 7KF- 19
2]

PR /N UL, 2 T B B0 (B0 48
10 ¢m,3500 r/min, 15 min )8 3B S
B 5484 , X5 1L 7 SOD . GSH-PX ,CAT . MDA #il
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B AR,
2.6 AP ATERI YLSPS Xt S50 7988 /N BRUJRE 21
SR A% BE (5 )

R L) Fr s PURIE R S seedif
RSB B I CD34 BT eA e TR A —
$U,DAB 8 IR AR R Gy BRI CRE K R
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ARG, 5 R 2 AR I 2 gk 1
/N, CTX 49 % Hy 73.83% , YLSPS A% b | 5 77
ZH IR 300K 34.75% 47.46%F1 58.78% . 515
TRUZH LA #5225 20 1] i 2 i iRg A (P<0.001 )
AR, CTX 20 far 96 /) U it 48 5 B E g 2500
W, AL LU 22 5 A SE T i L (P<0.001) .
YLSPS 450 12 20 far 78 /) BN 18 250 MBLE i B0 S A
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R 1 YLSPS X Sy, far B8/ R A4 ST 2B R AR 4D 51 R B4 40 O BRFE BB RZ I (5, n=10)

415 T iht/g I HRAEE/ (mg - ™) IR H (mg - g™ AT /g MR/ %
HRRIZH 27.78+0.78 2.92+0.32 4.78+0.56 1.51+0.45 —
CTX #4 27.09+1.11 0.97:+0.25%%% 2.95+0.49%% 0.39+0.09%# 73.83

YLSPS {5 26.28+1.03 2.99£0.55 4.87+0.74 0.98+0.16%#* 34.75
YLSPS Hi5 & 26.77+0.89 3.21+0.78% 5.11+0.55% 0.79+0.227 47.46
YLSPS 5l 28.52+0.93 3.63+0.45% %% 5.70+0.37%%%* 0.67+0.16%* 58.78

T SRR L, #P<0.05 , ##%P<0.001 ,
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R 2 YLSPS Xt Sy T/ MNRI7F GSH-Px,CAT.SOD MDA 7K B0 (x5, n=10)

2051 MDA/ (nmol -mL™") SOD/(U-mL™) GSH-Px/(U-mL™) CAT/(U-mg™)
A2 5.64+0.49 198.17+9.56 721.01x11.24 369.69+22.81
CTX £ 6.78+0.52% 208.55+7.79* 633.85+12.26%+ 341.28+14.08*

YLSPS i) & 5.49+0.79 208.25+9.64* 734.88+13.03 378.34=16.61
YLSPS H 5 & 5.26+0.63* 211.12+9.28# 746.97+21.78* 424.77£16.46%%%
YLSPS 7 71 & 4.92+0.63 %% 213.35+8.60% 791.54+16.01 %+ 517.39+13.15%%%

T SRR AR, #P<0.05, %44 P<0.001
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SR AIZU CD34 FH I e 0 0% Sl A A5 i A
HIZH 1 /0 (P<0.001 ) , #5278 YLSPS A i /b 524

Sy
R A

RETLH

JEZL MVD, H. YLSPS XF MV D il £ Fi 5% B 52 5]
AR BmAEA S CTX AEHMY, Wk 3
FiiR , SRR ZH AR EE , CTX A%} VEGF ik BA
FIHIE R (P<0.001) , 1M YLSPS {5 414 T i
VEGF Rkt (A2 SRR B B E KT, 25
TG it2¢ 7 L (P>0.05), YLSPS v | &5 71 & 20 %
VEGF Rk A B R mHfE , 2R a8t a8 X
(P<0.05,P<0.001), UL 3 F1E 1B,

F 3 YLSPS X Sy frE/NR VEGF FikF MVD 1
M (x+s ,n=10)

41591 MVD/(CD34) VEGF/(pg-mL™)
i iEd) 43.02+7.19 21.02+1.13
CTX 241 16.82:+3 .52 8.82+0.51 %+
YLSPS %5 & 37.10£6.23%%% 20.10+0.93
YLSPS H5 & 21.14+5.81 %% 18.14+0.85*
YLSPS =5 & 19.98+5.21 %%k 16.98+0.98
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4 g
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e oAyt e, K E A A BRI REA I, 22

1 YLSPS 3t S forfE/NR R A URIBEZ 5 M B HEMNH I
1A, YLSPS X S50 981/ BRI ZH U5 22 (1952 I (H&EX 100, A7 =50 um) ; B. G AL YL k50 YLSPS X S0 fif S8 /) B

BRI ZHZY MVD 2635 BUFZ I (x400, R L=20 pm),
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s S A0 i B, 2 LA PT SAUAL B AR I
TR A R PR R BE S SOD 16 MEAY T = imi
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