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Anti-tumor Activity Analysis of Armillariella tabescens Polysaccharides -2 CAI Feng'?, XIE Yan-gang' ",
HUANG Chun®, FAN Yi-giao’ (1. Chemical and Biological Engineering, Nantong Vocational University,
Nantong 226007, China; 2. China Pharmaceutical University, Nanjing 211100, China)

[ Abstract | Objective: To study on anti-tumor activity of Armillariella tabescens polysaccharides -2
(ATPSII-2) and investigate its effect on immune functions of tumor-bearing mice. Method: Taking four kinds of
human tumor cell lines as models, MTT method was adopted to detect anti-tumor activity in vitro. S180 tumor-
bearing model of mice was established, anti-tumor function in vivo of ATPS [[-2 was detected with inhibition rate as
index. Effect of ATPS [[-2 on immune functions of mice were evaluated based on effects on spleen index and
thymus index of tumor-bearing mice. Effects of ATPS I[-2 on tumor necrosis factor-a ( TNF-a) and interleukin-2
(IL-2) levels in serum of tumor-bearing mice were detected by ELISA method. Result: ATPS [I-2 had inhibitory
effect on growth of humans lung cancer cell lines, but without significant inhibition on proliferation of Hela, K562
and HepG2 cells. Tumor inhibition rates of ATPS [[-2 with high, middle and low doses on S180 were 52.7% ,
45.9% and 12.8% , respectively; and spleen and thymus index of tumor-bearing mice can be improved.
Compared with the negative group, ATPS I[-2 with high and middle doses can significantly increase levels of
TNF-a and IL-2 in serum of tumor-bearing mice. Conclusion: ATPS [I-2 has some cytotoxic activity and obvious
anti-tumor activity in wvivo, whose mechanism is associated with regulation of serum cytokine levels and
enhancement of immune function.

[ Key words | Armillariella tabescens polysaccharides; anti-tumor activity; MTT method; tumor inhibition
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LR £ B (Armillariella tabescens polysaccharides,
ATPS) o5 T 1 1 21 K AR AT ROy, BAT P s
Bij e 5 ISR A ) R B R R PR N 3 I
B FE A o FOAT, 32 o v &
P A3 T 22 AR vh SR I ST L 2, Horh & AR 2 4
Jot o PRl 8 AN g 1) 22 8 e LA I PR b 07 H A i 39
AR T 58 BORLE 28 0 K SR BE DT, Sevag 12 i 2R
HL =W he-IE TE(5:1) ] ,DEAE( 24 &%)
L4 R B T 5 e (83, Sephadex () 2 B 5E )
G-100, &E e vk 1% 55 77 ¥ 15 B 55 1 2 8 ATPSII-1
FUATPS 11-2 3t 2 Fh 22 o0 o A S 86 i AA 41
B % (00 i 928 40 B A2 ATPS -2 i i 983 400 L (%) 4
BEAE T, /N B A5 R0 %¢ ATPS T1-2 X % i 4 fib
Je B A VR R, Ok g R /D BRI P B A A R -2
(IL-2) Fl I SR AL TN 5 - ( TNF -0 ) 7K - 1 52 Wil 147
TR, LLE S H7) ATPS 1T -1 4K 45 /9 B0 o8 17 He g
9 ATPS 40 i 9 AE B9 AL 1 4 B 2 Ak SE
HeHhs
1 #a

Primo R #Y 75 # ¥ % & .0 Ml ( £ [E Heraeus
Biofuge 23 H]) ,722 B4 5606 BE i (_F R 2 Bl 224X
A PR F) ,FD-1B-50 ¥ VR T 1AL CF N 505k
WAL A R 7)) L3701 B — S A e B SR A (56 1]
Forma Scientific /A &) ), DG3022 A 7 i B 4 7 £ )
CCEEERERBTET ).

SETE ZHE ATPS 112 ( A ) , 1 55 HBTEA (5% &
il 2454 BR 2N W) ), T A A B I e (V0 1 i B 24 i
A BR 2w ), RPMT1640 ¥ 3% 4 (£ [ Gibeo 2>
Al AR U (U U 2= 55 AR ) AR5 ) , g i
FEA A MR (MTT, B A TAY) TRE AN 5 A R
A E) /N BUE A A K2 T R A B I
(ELISA) 3 7 & . /) BB 98 K S8 B 5-a ( TNF-ar)
ELISA i1 & ( Bl F 2 A=W RHHLARA ), HAb
2 O [ 5 A 4l

/NIRRT S180, 15 18 2% ICR /) B (E A 4
18 ~22 g) th g 5t R B R 7 S 56 sy vhoo $2 1, S A%
JIE5 SCXK (75 ) 2013-0005 ; A 2y %5 J5 40 il ( Hela) ,
ONEL P L5354 (K562 ) , i 8 00 e bk ( A549) L A
JFIEE 40 1 (HepG2) 2 fhy v [ 28 B K~ 37 25 v ol
feft,

2 HEEER

2.1 ATPS [I-2 /R AT IR & ML SR MTT 32
MR R A AR R TR 9 AT ML A2 IR 9T 1% b
TR R WA NI, A 0. 25 % [ i %5 90 A

R, 5 10% fif 4 135 19 RPMI1640 K5 37 i 1 4%
MR 4 x10* ~6 x10* A~/mL, BUR K S
4 240 L B R 1 96 FL AR, B 4L 100 wL, & F37 C,
5% ALK B R SRR P AR, iR 24 h s
W 25 TR 5 3k, AR FL N A LA JIG I 3 15 77 0E A R
I e 5 25 4 (RS 36 25 T 45 1 ATPS TR 83 oK, o H 4%
SRV BT T FH e JO o v 3 AN T A v A R, 430
k1 62.5,125,250,500,1 000,2 000 mg-L~")100 pL,
TR B 6 AN Lo [R5 B 4 L B 4
(IR i 4 06 {1 5 2 o FEE A9 10 4%, BP20 mg-L™")
% 100 pL, RHBEE 6 ~E L. 37 CHi5E 48 h )5,
FALIMAS g- L7 MTT ¥ 10 wL,37 CHkL M E
4 h &SR N FEALA B W B A
THIEWA 150 pL, iR R % 45 % 10 min, T i
FRAX 490 nm b I 5E WG A, iR EE 3 Ik,
P20 M 3G B R = (1 = Ay /Ay ) X 100%
T
2.2 ATPSII-2 fR N LM 0 v K S RS A
iR F 5 7 1 ) ICR /N BRUSE I 2 ) S180 4 ffy 8 d
Jei M8 B BR T R, VE S A A I S180 4% 4K 4 M,
1 000 remin "' B0 5 min J5 3 I, UG A B0 46
IR R AR AN B ZE 1 x 10° A~/mL, B 50 HU/N
B, A5 /N BRUZE I B2 R 2 R 0. 2 mIL DUJE B 32 1
o 24 h JEHE 50 HUNRBENL AR 5 AL, 5300 Sk B
(A FRER K ), BH M 4L (B B BE B 20 mg- kg™,
ATPS -2 & . vp A& 3 4 CFf a3 5256 49 55 4l
R ATPS T1-2 ¥ T A= B ER K, 45 25 57 AR Ry 80,
40,10 mg-kg ') B2 10 H S0 BRI 0 I s 7
S RN ES B2y . B H/NRRE G ik
R R 1R, ESE 10 d, RIKE 2
24 h J5 A FE/INBRIT BR300 0N R L RELE DL K 9 B
FRE LT, IR = (1 - 254 F ¥R &/
PR ) x 100% 18, IF X $odls 2F 17 48 112
AbFE (o KT 50 ) o 6 B i KIORN LA 48 B0 53 7 =0k ik
TRARE = NEAS /R < 10,
2.3 ATPS I1-2 % a9 /N B 112 Fl TNF-a 1 5% i
HHUNR 60 H 8 10 HAENIEH 4, H Ay 50 H %
W8 2.2 TR J7 k4R S180 fip g il S, B o e
Gy B PE 2R (A= B AR UK ) L BH PR A (A B IR R ) K&
ATPS 112 5 v AR & 3 A4, B 10 o, ke
2510 d, TR ZY 24 h xd T /N B4 T HR BR Hm
G B IS AR AE A o I FH i ™ A% 44 B ELISA 3057 &
EHA A5, 43 R 25 21 /0N BRI i Y TL-2 Al TNF-o
KF
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2.4 ATPS II-2 KA BT s 16 vE >4 T & W
62.5 ~2 000 mg-L~"H}, ATPS [I-2 X140 5% 35 19 A
Hela 4 fifs , K562 & HepG2 4 g JC Bt 1% 310 1 7 1,

EXF AS49 i e 4 i ) AR I BoAr — s Ml AR T, B
& 25 W) R R Y DR T 4 i, O 5 B R 4 Y 5 -
WL RF AR 1,

&1 ATPSI-2 3} Hela,K562,A549 ,HepG2 A EKBIIMFI/ERH (x +5,n=6)
Table 1 Inhibitions of ATPS II-2 against growth of Hela, K562 ,A549 ,HepG2 cells (x +s,n=6)

) 5 Hela K562 A549 HepG2
28 51
/mg-L"! A490 um 2/ % A490 um T2/ % A490 P 2/ % A4o0 um T 2/ %
R 0 0.714 £0.011 - 0.723 £0. 035 - 0.615 £0.031 - 0.841 +£0. 025 -
5t 41 20 0.278 +0.022%  61.06 0.255 +0.047>  64.73 0.195 £0.063%  68.29 0.287 £0.080%  65.87
ATPS [I-2 62.5 0.710 £0. 022 0.56 0.696 £0.012 3.73 0.438 +0. 151"  28.78 0.825 +0.014 1.90
125 0.698 +0.018 2.24 0. 687 £0. 042 4.98 0.412 £0.027%  33.00 0.817 £0. 066 2.85
250 0.704 £0. 026 1. 40 0.677 £0. 039 6.36 0.374 £0.025%  39.19 0.810 £0.014 3.69
500 0.721 £0.017 0.98 0.685 £0.015 5.26 0.329 +0. 006>  46.50 0.814 +0. 021 3.21
1 000 0.708 +0. 062 0. 84 0.676 £0. 047 6.50 0.274 £0.013%)  55.45 0.795 £0. 055 5.47
2 000 0.676 £0. 131 5.32 0.662 £0.039 8. 44 0.218 +0.011%)  64.55 0.786 +0. 062 6.54
HESPEA K P <0.05,7P<0.01(F£2,3F),
2.5 ATPSI-2 xf/hER S180 R Ay HI/E R 3% 2 W3,

SERAHT, ATPS [1-2 %57 & 21 8 o & 15 BH 1k 4 22 5=
B, 5 P4 PR 2R N I, U W) B
ATPS 11-2 6 48 /1N BUJRE Joi 42 52 W A B Sk, G4 3%
BB 22 ATPS T2 v S = 4 5
VA 22 5 A B3, S B TE AL L B2 5 W3, X I
RS WA 4 O T I R AL T 25 FR B IE . ATPS 112
e AR 2R iR R R 03 o 52.7%
45.9% F112. 8% , i B & & ATPS 122 78/ KR
VRN EAT 25 O PR , ELAF TR RO OC &
U L = R A g R L

F2 ATPSI2 Xf/NRBEMEME SI180 EKMBIIER (2 =5,
n=10)

Table 2 Inhibitory effect of ATPS 1I-2 on growth of transplanted

tumor S180 in mice (x +s,n =10)

| 4

21 51 - JEEH/g 1988 2./ %
mg-kg ™!
[ 4 - 1.48 £0. 12 -
A 20 0.58 £0.20% 60. 8
ATPS 12 80 0.70 +0. 18% 52.7
40 0. 80 =0.29% 45.9
10 1.29 £0.27% 12.8

SR B P <0.01(K3 ).

2.6 ATPSI1-2 Xy J5 /I BUOR B2 4 B 4 KO 52 W)
P T 22 1) LU i 500 Mg i i 50 I 25 R AR, 5 B R
LA HE 22 52 40 35 5 ATPS 1-2 &y vl 5 28 /) B e
BRI T AR AL, BA R RO OC R L A6

- 12 -

®3 ATPSI2 MEENARRERERBHHIE(x+5,n=10)
Table 3  Effects of ATPS I-2 on immune organ index of tumor-

bearing mice (x £s,n=10)

A e WU s
mg-kg
I 4 - 25.57 +1.24 65.43 £1.62
PR 44 20 12.02 =1. 86% 37.42 1. 66>
ATPS 112 80 17. 15 + 1. 54%% 51.15 £1. 882
40 14.09 £1.78% 43.35 £1. 692
10 12.62 1.37% 39.04 £1.53%

2.7 ATPS -2 %Fffsg /N B IL-2 1 TNF-o F 5 i
550EH 2 A, B A /0 B v b A i B TL-2
TNF-o 5 8 1 25 FEAR; 5 FIPEZ o # , ATPS 112 2 %
e H R 2 AT B R ey R /DS BRI b 4 P T2
F TNF-o (7K, 22 R A it 5 L. ATPS 12 %}
pJRE /N B TL-2 T TNF-a 55 519 5200 36 4
3 itig

H A, X8 i IR 7 BR TR 0T A AT
= RIBIT T BAL, L e 16 97 AR 0 b A= i
I7 OB B BNIG T ik YR K E
S A ) RN R R 3 A F g 98 AL AR Y e 9% R Y
VERT 35 2 B0 B 8 9 2058 2 45 30 R A A,
ATPS J& 52 1R (1 2 ZGE Ar Z — I AF KA 25
ANFE X LW AT TR S R BoR HHAEA
P R ST PR A 2 R e
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x4 ATPSI-2 ¥ 75 /R IL-2 1 TNF-a K E B M0 (x = s,
n=10)

Table 4 Effects of ATPS II-2 on IL-2 and TNF-a levels of tumor-

bearing mice (x £s,n=10)

Biilheis
2 53] IL-2/ng- L~ TNF-a/ng-L ™"
/mg-kg !
EH - 83.52 +14.33 72.33 £12.24
9 - 50.78 £16.49" 36.78 £8.36"
[{EE 20 36.76 £7.26"2) 25.92 +7.645%
ATPS -2 80 87.40 +11.37% 70.10 £9.15%
40 69.48 +6.71% 58.71 £8.04"
10 47.53 £9.46" 41.25 +7.61"

H: 5 EHALE) P <0.01; 584 H & P <0.05,
PP <0.01,

AR SO AT 43 28 4l A A9 2 19 5% B 2 88 ATPS 112
HEAT TR SN Mg VE A 9T, 45 5% 7R ATPS 112
7 62.5 ~2 000 mg- L~ "i}, XHASN S 72 59 A Hela 44
Jitd, HepG2 41 Jitd Al K562 4il i JG Bt i) 31 il 7 F , (H
X AS49 [ibgEs 20 Mo i R K B — s i IAE A, B
Wi A O e v ) R T 4 A S B R A T R AR
KFR, GHTHL g ATPS SRR (K S0 40 i 96 3 5 45
S L E, $EoR ATPS BLAT — 2 AR St ik 98 1 1
T B IR 3 56, ATPS T2 5 b 50 4 2 %/ B
S180 F4 A 14 i A B WAl VE T, BLA — 5 19 B &K
KF TR X /N B A 328 2% B 4 800 i 45 R 8w
ATPS T1-2 B S5 184 i o7 96 /0> DL U 4 %5 . g g 4 %,
X gk BB ATPS T1-2 H A HT 8 i — i 1 2%
PHER .

AW Bt e A R — Ao 25 FE i R T Tz A A
LA 28 40 s 2000 L 0 TR0 B ™ A A a1 B 38 400 o 4
A 308 40340 L o 84 B0 A 1 R 20 B, X B 8 R 4 R I

Tfe = Az v o AR Sk PR I B I R AR A S e
00 52 ) E e 3 o) B RS %5 82 ATPS X A
S /N BRI T P A M R OK O B R e, &5 AR R
ATPS T1-2 6 Tt /&5 faf 988 /N UL V& o TNF-o 1 IL-2 119
JKSF HEIN ATPS T1-2 /47 i 88 15 FH 7T e 5 44 = o7 I8
/NI 3 TL-2 1 TNF - (19 7K - 384 58 HL A4 #3928 T
B O, L3 far Jed AL 9% Ty B 19 48 At 43 AL o
A RFRAREGE AR S5 AL G TR 2540 L, BAT ihgs
P o
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