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Antitumor effect and mechanism of different extracts of
cultivated Phellinus vaninii on Hy, tumor bearing mice

HE Sheng', BAO Haiying', WEI Ying', LIU Ying', LIU Jie’

1 Engineering Research Center of Chinese Ministry of Education for Edible and Medicinal Fungi, Jilin Agricultural
University, Changchun 130118, Jilin, China
2 Yanbian Xinglin Biotechnology Limited Company, Yanbian 133000, Jilin, China

Abstract: In order to explore the antitumor effect and mechanism of different extracts of cultivated
Phellinus vaninii fruit body on Hy, tumor bearing mice, 150 ICR mice were randomly divided into blank
group, model group, CTX group, P. vaninii water extract group, ethanol extract group, petroleum ether
extract group and crude polysaccharide group. H»; liver cancer cells were used to establish a solid tumor
model and the mice were sacrificed on the 10th day after administration. The spleen and thymus organ
index and tumor inhibition rate were calculated, the serum levels of TNF-a, INF-y, VEGF, and
hematoxylin-eosin were detected, and the immunohistochemical staining method was used to observe
the pathological changes of tumor tissues, while Western blotting was used to detect the expression of
tumor-related proteins. The high-dose petroleum ether extract group showed the best tumor inhibition
rate (73.21%), increased serum levels of TNF-a, IFN-y, and VEGF, as well as significantly promoted
tumor necrosis and ablation. The immunohistochemistry of the water extract group showed negative
regulation, indicating an insignificant tumor suppression. Western blotting showed the apoptosis genes
Caspase-3, Caspase-9 and pathway genes NF-xkB and JAK were all highly expressed in each
administration group compared with the model group, and their expression levels gradually decreased
with increasing doses. In summary, the petroleum ether extract of P. vaninii fruit body showed a
significant anti-tumor effect which is presumably mediated through the mitochondrial pathway. The
metabolism of drug in the body induces activation of Caspase-3 and Caspase-9 apoptotic proteins by
Bax, Bcl-2, and TNF, which further caused nuclear chromatin or DNA to condense or degrade, and
subsequently destroy the normal proliferation of tumor cells, thereby inducing their apoptosis and
inhibiting tumor growth.

Keywords: Phellinus vaninii; cytotoxicity, Caspase-3; Caspase-9; immunohistochemistry; Western
blotting
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B (7.7%) ML PEFLIRE (6.9%), Wit
2040 4F, REROEAE AN IAR] 2 840 1,
2020 AEH4 NN 47%, BWE AT, HAEBIER)
WETHE, JUEEHE AR, s 2
0] B8 A B8 M9 20 B A5 = A i R 1 A
F, MR BAEE = B AR [R] R

¥t (Phellinus vaninii Ljub), F45 N FLJEAR
JZFLIE, KB THFRI] (Basidiomycota), %424
(Agaricomycetes), F5EfLEH (Hymenochaetales),
%4 fLIE P (Hymenochaetaceae), AJZFLH)E
Phellinus®!, 2% %EF11# (Populus davidiana
Dode) HYZ4FEA: RAVE T . 5 [ 4E i 5 i
RElCE, B Te RE Y A AR —Fhh 2l
KM, B 5 HAh— e fe g 25 A5
HEERURBICHET (REFE), Hkd,
-, ERRIE I, KU AR A R T AR A
JE 1 s R AR R B AR R . e
g 20O ET S R RSy
BACHESE R, M B YU . PiE . 1
58 5 A sk 1OV B LT v R ML A A B
W o ASWEFEAE B A A7 B SR 9T 1Y Al |
BRGE T RS E RN R EUXT Hay FHE /N B
BT A e A FE P

1 #RE5r*

1.1 #rRFIR

3 AEA IR TR, A R
ARRA AR, 5 AR K A# TR I S E

R . R E R R b /2%
SRR Y FRBERENE (cytoxan, CTX, [LI7§
25y s B4R Mg (2E Hyclone A H]);
RPMI-1640 IR (SEE Gibeo 23 wl); AL
Pt (LS DURE R B A A BR A vl ) 5 JiR
HEE (LA @) DR ER v R Wl A BR A
al); 4% EWiE (EEERER REYHEARGIRA
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Al); AEEERK CRIBVIRHMEHI 254 FRA )
IL-2. TNF-a. VEGF BB el e (e
MIERARA ) —H GEwE i EmEoR
HRAR); = dbatdm BRI A RA
Al); H&E Yetaii] (LG 2mA vRH A A
Fl); DAB W (R & (DU LA AR ) TR A
FR 7> H]); Caspase-3 . Caspase-9 . P-Akt (Abcam) .
Akt, Nf-kb, JAK. Actin &1 Lz Hk).,
1.2 FEU=F

WL 28 RAL (MR AR, AL
RE-52AA), HH-4 $CREEABE (F ML
Mg, BlS . HH-4), BFKF
BSA124S-CW (f# [ Sartorius /A #)), B (H
ABEMKER, BS . BXSIT-PHD-J11), £IfE
HEOHMBEGR S IER RS (5, Media
Cybernetics /3 ) Image-Pro Plus), f1#54]H #l
(fEEsE 4, A5 . RM2015), .0l (FEE,
RIS . Eppendorf-5430), 4% fLBkIE IR 5 IR 40
Atz RiE R R A R A A, EfR{ ELX800
(BioTek Instruments, Inc.), HZUEHPL (fE[H
LEICA A+, #5 . EG 1150C), —80 C{KiR K
OES, WK, ER X SHERIKRA R AF,
FEH), S#EE.OHL (Eppendorf 2AH], fE[EH),
R ARE IR (i T MR DL IR A 25 ) 3 2 W
TS-8), HLIKAYL. FEHHIKIE DYCZ-20C ., ¥
4 DYCP-40C (AL 578 —A4AFT ).
1.3 LGz

Y- ISR E AR (specific pathogen
free, SPF) 2436 FEAAEMISE T (Institute of Cancer
Research, ICR) MEPE/NEL, AT 2022 ¢, O H
U T RAESEYEARBMARAE, iPIFeuE
51 SCXK (iL) 2015-0001 (7 AR K24 525
YIRS Z R4, 2020-1203-009), fd5F
WS % E IR Y2 S e M SR T
20-25 °C, FHXHREE 40%-70%.
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1.4 SLWHE
1.4.1 ZHYRyHl&
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1.42 H,, FffE/REVREE T

595 Hop R ANA, (2408555, 1210 5-6 1R
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JE, WA/NRIERE, B/ 0.4 mL, Hil%&E
KSR /N AR R, F5 8-10 d J&, /N BUKE 30 b
Mk, SRIGAERE TAE &P I BUE K =
15 mL B0, RS KT g vk B, B
YOE AN RUE IR, WA 3 ARLLUE , K40
6 1 5 L BE AN B D B AR 3 AR R KR
UM, AR PEEROK VR AR, 4% 5 W i
AT AT 5, 2T I 40 R v R 3 A e
R 1x10°A4~/mL, SR 5K T 5 0 K 4i i i 1
Fi2 0.2 mL 50 F 140 H/NRZAE TS , 7
H,, ffRg A5 A0
143 ARG

¥ 150 HICR /NEBENLT R 15 41, RFHL
10 H/NRE RS E4 (B #), HAeR 140 H
FERD Hao 98 40 M 2 7 e /s USRS, SR I Bl
MLorR 14 440 10 2, RIBEAEI4] (M £R),
PHMEZL (CTX Fom), KiEWE . H . R
(L W-L. W-M. W-H £/, Fl&45510 250,
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E-L. E-M. E-H %/, FlE45124 50, 100,
200 mg/kg), AMEEEEEA R . T K (D
Pe-L. Pe-M. Pe-H /R, #2514 50, 100,
200 mg/kg), ZHEdlE . . K (UL P-L. P-M,
P-H /R, FIE4H0 50, 100, 200 mg/kg).
BERIALFE 0.02 mL/g ML 25 IRFIE B 45 T %1k
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L S S A R W T v, LA 4 2 A e
0.02 mL/g W25 25 IR FRZG T & 32 ) .
144 HERMPEFEE

fift S T 45 25 10 d 1 Hoo fip SR8/ R,
HUMRE . MR AR IEAR T, A A A 25 XN
S IRE (AR, L ) i R R i 5 ) AR Ak
T

BB (mgig= 0T e

R (%)= ;B %100

A: BRI B: SR E
1.45 FHARB-FOALENEMEHESR

I IR L PR EE I 4% I [, FHAS )44
BB B K G A s, RIEHEHA
YR ALLL 4-5 um IRV R, B IR
K-tel (H&E) Q)5 d . mBOR A4
iR TR
1.4.6 REHLEERN Bax 1 Bel-2 EHH
Fik

BUNSMIREA L, 4% B BEEE, JBERE
oKk, RS PR, ARE R Rz iR
F B UL ST i BT R, DA
PRAT 0 DX IR o S B B A R, A A X S FH
PE, JoEiE ) WM. SmAYE (+++),
FHPEAH AL >50%; HREEBAYE (++), FAE 40 7E
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1.4.7 NRILED IL-2. TNF-a. VEGF K
B9 E

AN 15355 1 1 R 1| R s 2 G
30 min, A 3 000 r/min Z5.0> 15 min, WHC b i
W 2 mL (% EP &, /N BRI o FH B A
RERF & (ELISA) #2156 B 45 K6 I /)N BRI 37
HAIME/ R 2 (IL-2). THEER o (TNF-a), M5
N A KT (VEGF) #6357k
1.4.8 Western blotting 4 ffEZ2H 20 Caspase-3.
Caspase-9. JAK. Akt. Nf-kxB &EHHIFRIX

HTHUMRE 4120 20-30 mg, ] PBS BE%, N
A2 (5 20 mg 4410 200-400 mL
YRR SRR AN BEA, A% S
SR S A MR A SR I E A B,
b2z 2ot B, AR, EEAExT
Lk g UK EE R, Ids R EHAR,
1.5 #HiELE

ffi ] SPSS 21.0 Geit ko bricdis . ¥ 75
Z i T ANOVA 0¥, Ry =551, it
8 PAH,P<0.05 7E4 17 A B3 2 5 ; P<0.01
G FH AR R EER; P>0.05 fE4 i
TREES

2 X504

2.1 BEF SRR E R B X B R /)N R BY
Al

R Hoo JHH9e 6 240 M /0 B B Aok
PR BSH, NRZB AR, 4208 3d
Ja, M AN T iR U A R, SRR Y B
RIE, HWEPREE, /NRAT RS Sk
B2, RBRIOLE, WUEAR; CTX 4
AT/ R B K B S, BHAE 2 %/ B
PR AR A R XS /N B AR BRI, e
CTX /NI 5 M AR, HAE R
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Z0% s P AR E A/NRAT IS ShBOK BRI BR
HAATRR K M AM W A ; Pe 4/ EAH
R KON NG, REM R EE N EE, H/
AT MG S G R . b, RERH WA 2 AT
kgl (Pe) /NEUMR /N, KIEDIH (W) /MR
R, KRR RO B0 2, oAb 4
RN 1 FR
2.2 HERBYRIBEANG EMAESE S

W B R EINT Hyy 16 /N BUMHR 24 A
— & B HIVE T o o rp i SCR B Pe-H
M (73.21%) . Pe-M 4 (69.61%) . Pe-L 4
(61.90%). M#izhhia /N RAE IS EAORE ,
5 CTX HH, BRM4., W-L4. W-M4HH
E-H 414h, HAhAS 4/ BURE A IR
5 M 41k, P-M 41, P-H 411 Pe-H HH A
BEWMEMBGSE, TMAH T FEER
(P>0.05). 4524 )5 , & 1 Mvgd /N U 35 4
Wi 25 25 20 /IN BRI RE A — 2 IR TR s A
RETAKRE, SAHASERAME, 54
245 40 /)N BRI I AR B R AR (P<0.01), 5
CTX 4L, BR E-M 2140, HAh454 S5 HME4H
BIEA B

i BR AR BUEE R, M AL/ UM B $5 5
F/NF B4 (P<0.05), Pe-L 41/ R Mo B 45 550 2
FERFEAH; 5 M AN, Hb Pe-L 4HA
Pe-M 4/ BRFEHON B TR 5 CTX 4
AL, Pe-M 2071 Pe-H £ [y i 5 Bob% @ 2 7H s .
WNEFE £ 415 B 4iAH L, B W-H 41 . P-H 41 .
E-L 40 . E-H 4. Pe-M 4 Fl Pe-L 4 i ZHFF1IK,
ERERIAAL, B4, W-M 4. W-H 4, P-H
20, E-L 41, E-H 40, Pe ZH/NEUAIGUE +5 508
EREAL; 5 CTX 4iAHEL, HAT B fil Pe-H 41/)
B ML IE 45 K0 S RRAIR,  HoAt A5 2H T i 3 2 S
(P>0.05). FEANZERFE 1,

Bd: cjb@im.ac.cn



1030 ISSN 1000-3061 CN 11-1998/Q 4=# T #2244k  Chin J Biotech

E-H Pe-L Pe-M Pe-H

E1 PEMAELLEENE

Figure 1 Macroscopic picture of tumor tissues in mice.

Fz1 HERRIM Hy TREERENRBEN (X 5, n=10)

Table 1  Effect of the extract of Phellinus vaninii on Hj; solid tumor bearing mice ( x s, n=10)

Groups Weight gain (g) Tumor quality (g) Tumor inhibition Thymus index Spleen index
rate (%) (mg/g) (mg/g)

Blank group 7.26£0.674% - - 4.67+1.05" 5.37+0.58"4
Model group 6.06+1.12% 1.68+0.14%% - 2.94+1.83" 10.72+1.90"
CTX group 4.46+1.42"" 0.82:+0.10™ 51.19 3.29+0.29" 8.41x1.78"
Water extraction L 5.70+1.45 1.98+0.117#44 0 3.77+0.85 9.49+1.97"
group M 5.79+0.84 1.89+0.10%44 0 4.07+1.69 8.04+1.67"

H 5.67+1.20" 1.78+0.09%#44 0 5.21+1.40% 7.05+1.82%
Polysaccharide L 4.54+1.18" 1.27+0.08"44 24.40 4.21+1.98 9.03+1.53"
group M 4.30+0.43"* 1.21+0.09%#44 27.98 3.59+1.37 9.74+1.46"

H 4.37+0.33" 1.06+0.05%44 36.90 4.07+0.87 6.69+1.03"
Ethanol extraction L  4.71£0.68" 0.99:+0.0944 41.07 5.16+0.66™ 7.39£1.90"
group M 5.41+1.32" 0.82+0.06™ 51.19 4.75+1.29% 8.38+1.56"

H 5.95+0.74 0.75+0.09%#A4 55.36 4.49+1.89 7.61+1.68"
Petroleum ether L 47241397 0.640.04™44 61.90 5.63+1.62"A4 5.68+0.69"
extraction group M 5.52+0.42° 0.51+0.06"#A4 69.61 7.42+1.247" 80 6.36+1.25"

H 3.95+1.83"" 0.45+0.02"#44 73.21 3.77+0.94 6.43+1.23"

Note: compared with the blank group, *: P<0.01, "
with the positive group, *: P<0.05, **: P<0.01.

2.3 PBhyE4ELN HE 36

HE Y65 AR 558 (400%) o455 R
AT UL s A% 27N BRI 2 203 1 0 R TR R ) 25 360
s, Hop CTX 410 Pe tHi MR, M4
YR AR ARG, AHOHES %, T A i
ML A AR PE R A S (Kl 2); CTX

http://journals.im.ac.cn/cjben

" P<0.05; compared with the model group, *: P<0.05, #: P<0.01; compared

L S A HES g, I H A2 4N i L2 R
ANKIUEY A7 R TR A 2 B B A 1 DL R SRR B
THRABLS: 5 Pe 411N 3 530 2 bl 4 A A0 24
BRI A2 B, R RINEE R LR
o 7o A e R R LT JEE@%‘EEE
T 5 H X it R 40 A D O R AT 1
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SE MG VER, Bax AR08 T2 SE R 2 11 Rk bl
FIHE ARG B W58, Bel-2 HLE T 1 2L [ B
FITEIG K, FRIKEBWFEIL (R 2). H Bax
Al Bel-2 A HL{E W-H 4180 P-H 4 &5, UiifE
PR AL T Bax AL T REAEH, (24
R A & A PR T, EXT WOk, Bk
Bax & [Im &L, FEMREACREAE, vhE
iKY S Bax EA LAEMFEE, UET
Pt Bel-2 T EIE .

Bax QAR AR IR A
iR 2121 Bax 2R (1R 394055 , B X4,
UL Bax 2 [ RBHAL, BRI Bax B MR
S B TRFN SR E 4 Pe 4H; Hrp W-M
411 P-M 4 Bax B[ RABH N, ULEH )
H W-M 41 P-M £H 259 i W 2 5| 36 i g 2
Mg, ek Bax BRI RE; HiL, ®milE
252541 Bax SR IRIAEECNEN, WA

2 AL S, -4
% 1 ety R
O, ‘ SN
S YRR v el Y,
g \ Q
G o e IR o LT

25

Water extract

Polysacchrie l Ethano

TRER R A B R AR XL s 3 B

Bel-2 fafiE Y a 25 5L - AR i 4 1) &5 S LY
g 22 B R RIS B A i R 5, HL A
4 Bel-2 FE AR &Rk, H E-L 4941 P-L
R, BT M 41 Bel-2 &1
Zeik s R a2 A 25 SR O i g 4 2 24 i ]
PR 23 0 B0 52 5 I s 4 AH EE A sk /b, g AL
YA HES AR B 24 55, Bel-2 B IR IAEK
TR AL 55 5 oo 7 A A A5 4R U e 4 4 4
I T 1 1 B0 40 i 2 Bt b s 3, (R 2
HA SRR Bel-2 &3R5 825 T
PEZH, HAG Y KIS @A D B4R A
JiRE LN & 4 iR o
2.5 /NRM;EFSH TNF-a. IFN-y. VEGF 7K
a9 E

/N RUALTE TNF-0 5 B A1 EE, B CTX
FE-L Z14h, HAth &4/ R I o TNF-o 34
b 5 M4k, Hf w-M 4. E-M 4
1 Pe-H 41/NRUMIEH TNF-o ¥H EFH#EH,
5 CTX HM L, Hd W-M 41, E-H 411 Pe-H
4] TNF-a B THE (P<0.01); 42540/

B2 HE FEZEWRZENR Hy RNBARKEES (400%)
Figure 2 HE staining showing the morphology of Hj; solid tumor cell in each group of mice (400x). The
arrows, boxes, and circles in the figure indicate the phenomenon of sheet-like vacuoles and necrosis in tissue

cells). The same as below.
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L

CTX
M

Model
H

R G - SN - ’-
Water extrac Polysaccharide Ethanol extract

B3 /MNREMAEMAERS Bax REHLFEER (400%)
Figure 3 Results of Bax immunohistochemical staining showing the morphology of solid tumor cells in
mice (400x%).

.

Polysaccharide

4 INREKEMEMR Bel2 RIBENEEER (400%)
Figure 4 Results of Bcl-2 immunohistochemical staining showing the morphology of solid tumor cells in
mice (400x).

My IFN-y 5 M 4itt, BB FTE, W-M  E-L 41f E-H AW BETE (P<0.01), 5
M, P-LA., PMA, EHAKH Pe-HAEE M4, B4, CTX 4. W-M 4. W-H 41/
FHE; 5 CTX M, M4, W-L4, W-M4, ELAHA LTS, 5 CTX M, B4,
P#l. E-H 4 H Pe-H HW B ET s K425 M4, P-L 4. E-HAH Pe /Nl VEGF $5F
4 VEGF 5 B4, CTX 4. W4 . P-M4.,  FREEH (FE3),
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®2 MEZRIIN Hy, B8/ NREAEMA Bax #1 Bel-2 EEREBIZN (X £, n=3)
Table 2  Effects of various extracts of Phellinus vaninii on the expression of Bax and Bcl-2 proteins in solid
tumor cells of H,, tumor-bearing mice ( X £s, n=3)

Groups Dose (mg/kg) Bax Bcl-2 Bax/Bcl-2
Color intensity of Positive rate Color intensity of Positive rate
positive cells positive cells

Model group - + 11 +++ 45 0.24

CTX group 20 +++ 42 + 13 3.23

Water extraction L 250 + 14 +++ 29 0.03

group M 500 ++ 28 ++ 24 1.17

H 1 000 +++ 37 + 15 2.47

Polysaccharide L 50 + 16 +++ 37 0.43

group M 100 ++ 27 ++ 26 1.04

H 200 +++ 33 + 16 2.06
Ethanol L 50 + 19 +++ 39 0.49
extraction group M 100 ++ 24 ++ 28 0.86
H 200 +++ 30 + 20 1.50
Petroleum ether L 50 + 18 +++ 33 0.55
extraction group M 100 ++ 25 ++ 25 1.00
H 200 +++ 35 + 19 1.84

Note: the results showed that the positive cells showed the color intensity grading (negative), + (weak positive), ++ (positive),
and +++ (strong positive).

xR3 PEZERNWI/NERMEP TNF-0. IFN-y #1 VEGF B ML R (X s, n=5)
Table 3 Effect of various extracts of Phellinus vaninii on the TNF-a, IFN-y and VEGF in mouse serum

(X s, n=5)

Groups TNF-a (ng/L) IFN-y (ng/L) VEGF (ng/L)

Blank group 50.71x4.11 942.65+4.83" 143.24+6.70"4
Model group 63.90+7.20° 1 139.24+5.79™44 166.67+16.91%
CTX group 58.92+4.51 1 023.24+4.70 193.89+5.86""*

Water extraction
group

Polysaccharide
group

Ethanol extraction
group

Petroleum ether
extraction group

L
M
H
L
M
H
L
M
H
L
M

T

73.27+3.89""%
77.64+7.00 %44
75.69+8.96"
72.40+9.96""2
66.48+5.05"
71.02+9.57"
72.83+8.417"
73.83+9.837"
81.40+8.85 A4
63.02+6.81"
76.12+4.92""2
79.26+9.66" A4

1 137.17£3.55™4
1219.1242.317##44
1 082.65+5.46

1 370.45+8 38" A4
1 087.8245.15%#44
1 241.80£6.94™44
1 245.59+9.65
1138.95+6.61°"

1 362.06+4.60" A4
1159.71+6.15™

1 065.59+6.24

1 473.24+4.75 A8

187.42£7.04™"
197.75+5.57""*
217.75+7.76""*%
144.07+5.0144
186.45+£9.97™"
167.64+3.16%
199.23+8.19™"
165.20+6.36
186.61£8.67""*
151.5149.54%4
157.76+6.67%4
161.85+7.76%

Note: compared with the blank group, *: P<0.01, *": P<0.05; compared with the model group, *: P<0.05, *: P<0.01; compared
with the positive group, *: P<0.05, **: P<0.01.
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2.6 Western blotting & H G fZ EN i Rk A R
FHE R IB K1) Western blotting 6l 2%
LI 5. Caspase-3 Fl Caspase-9 £ H #RIAL5 R .
SN/ NEMIEA LS B AM A —ER
FIbEg, Hh CTX. E-L4l. W-L4., P-L 4
FIBANT I, HAIERCREE, E-L M
W-L IR BRI 822 , nTBE B-L 210 W-L 4
IREAR 5 Caspase-3 Fll Caspase-9 P~ 4%
IR HHERMOCVE, WA AT RE W-L 4
E-L 4 25% 8 {# Caspase-3 Fil Caspase-9 25
PSR R i ek, L g 40 M ) 34 A s s i 1o 1
/NERMLAR P A PR T IR 7 1 5 P-Akt B 1R A
5 BAMIL, AR, HA E-H 48 P-H
2 P-Akt IR LS T HABA, Hrh M A
T E A, CTX ARAEEfL, W-L 41A
W-M 2Rk B3 m T CTX 41 ; Akt 135k
WAL RFEER (P>0.05); NF-xB HE R
AL ARG N, L S SR B A IR 4 R A
AN R, CTX 41, E-L 41 P-L A%k
LR, AU S R 2H NF-«B Kk 8%
TR A s, B2 A,
Bifi 7] 2 3 K IR B REAIK; JAK AR ER
NS M A B3 BTG, Hrp
SRR ER RN R AR R AR, N
AR T , Caspase-3 . Caspase-9 . P-Akt, NF-xB
1 JAK & YR8 T 2 B Rk i B
Horp W ZH R R R R KRR, KRN
rmaeil, AHEAREACR R, TREKIRYMIE
BCRANEE X 45 A G 1 1 56 DR R 3 i 56 PR 3]
FORPERAE R, b 2 M b A, AT
FRPH AL 55 IR AR .
MWAFR 25 B oA, S @meidrp, I
Jii /B, Caspase-3. Caspase-9. NF-xB fil JAK
EPYRI T E KRR, BB K& E
FkmBWREAL, Hr P-Akt EFIRMHB LR

http://journals.im.ac.cn/cjben

ik, RO, H&MESERAHMT,
Tk m WAL, HEHARIICAAE, 542
A, ZHEFREAEARNAE, 28AHH
Hrp Ik i m A,

B PR FRE, R—F
P s, SIS A2 dE e Caspase-3
M Caspase-9 R RRIE , DT Jib 72 240
AT . Nf-kB 5 5@ B RE T, K42
HSERIA Nf-kB BB, HHA i
P AR R 250 4L NE-«B LR 2R R A A
XTI, HAFER ERkES, HhrRame
WHIRA KA F A WL 5 FERRIN JAK BRI &R v,
B SHAIAM L, JAK REEAYES
RS AT DU, 25252520 — Dy TadE aof
FEFPT-FEH Caspase-3 Fll Caspase-9 Wik,
b NF-«B £ JAK SR N A KR
T (VEGF) FIT#ZE a (TNF-a) HFHYEX;
Sy— 7, BT P-Akt JER, B0 Bel-2
FTE AR, 3 Bax Al Bel-2 BiAE AL
T WSV, Ry R T, AT
il b H R AR, R F R bR AR .

X7 B R YU w20 T, &2
H/NRIE RS S, Ea R R, Skl
W, 5l Bax. Bel-2, TNF R, 5l
2 Cyto C (UM A E C) G Caspase [ FK %
H 1 Caspase-3 Fll Caspase-9 AETT-VEH, fifi
LA A% A gL (5T B DNA & AE BE SR Bl R i
T SRR 20 e 5 DR I A A A sk, DT A0 o e
TEAMMIGIE . Si5h, aE RS,
W PE T AR B s AR, I MR SR AR IR T
(TNFR) RAEMEH, 51 Caspase-8 FEH 3
ik, fHFL Caspase-8 & [ Zbi iR G i, fiefiigk
AR R R DG R R A O S vy, S B A o
Je8 2 L R A, AT Ol 5 e 2 R A PR S 4K
HAE AR 6 Fis .
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Figure 5 Western blotting result showing the protein expression levels. Each group is compared with the

model group, *: P<0.05, **: P<0.01; compared with the positive group,

3 Wi

WiE 2 EARE R, 2% 45 Tt
(Populus spp.), P&AE HLIX R[E]) PR A, %
b R Ry RGN, A S R R

AT B, W

T MRHE 20 89 i A RS R 24

BAEAE R FIIRA, FiEBRIEI, T
PEEFRE . ASCIGHFIY R, v HoA B A
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#. P<0.05, *. P<0.01.

TR AR, PR SR R A 1 Sk A i ik
2 o AR5 A AT 00 8 0 HE = A A A TS
PR (0.83%£0.14%) . B (0.49%+0.12%) .
iR S (0.67%+0.13%) #E4T T EM, 2,
o JC ) v o I 2 B AR O E R R, A vl ek
PRI S mRORE O R, R B R R
SR 2 B P R4 T RE IR S A A R A R
BESREAOC. OGRS E A
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Apoptosis

Elo #MEmMBIENSRAE

Figure 6 Preliminary anti-tumor mechanism of Phellinus vaninii.

Mk 2B I, A T AEG . o 7 L G A R
RS EERI A LA B 22 5% (P<0.01), B4
IEA BB 24 IS, LR IR B BH B A 3 R
ML

Bax il Bel-2 S I8 T 3% RN i 4 =
FEAY Bel-2 FGEEZM G, Bax IG5 Bel-2
G A P R SRR B S R AN, B
LARRE N T Y R B A pa s, S A
Caspase-3 . Caspase-9 S5 R N VI, 514240l
JHT-1), Akt {5 53 A0 05 32 222 PI3K H%{u
S T, S5 O UL -4, 5-— B R W R 1.
BENRMENLEE 3,4,5- —BER, BERRILAY Akt il
PS5 PHTASCH) B REAM-2 (Bel-2) Kk
MDY Bel-2 ME X 2 (Bax) Fil Bel-2 AHC3E
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T AR 7 (Bad) B8 8 16 AU & 2
(MDM2), ###Ht p53 /- AY T, 02 M i A7
TR NF-«B 2 L6 i 42 2 L Fh
HIFAES TNF-a, 40HEHE . LPS FI4EAMESE,
S NF-xB (55 8%, & r98EaS £ 24K 1B
#H, IkB & (IKK) Hif#fk IKKo il IKKB
TR S R RS IKKy 4R, 44 5%k
WG SE, kB WMEFRER AL T kB 8T 254
B 2 N ATREESE, Y LR R AR R
PRrt, 255 B 1 A o 40 5 R e A S0
JAK/STAT WS ZAR L IRIR 2 , (454 IFN
K. IL FIEMF 2 A K EF e R,
AFTELE R, MEAS HE Yefo)s, %
SRR v v 70 £ vy 2H 2 B HE B K T AR A
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BRek 2 i, 0 XS B ROIR IR FE IS . Bax
Ml Bel-2 MAEETEIEFEOLT, Ry
— 2 WP T A p AR T, AL A7 — 2k
DR 25 1 FH 3 2 Pl DR s Y-y, DA T % 422 240 oL
T-o FEARSZEG T, Bax L8 T 5L K B ) B 110 3%
W, Ik BE 2 B, SR A Y e
Bel-2 I T 3 R Bt 2 500 St (g 3 o, e a5
EREAUERY, SR = ) A 25 Y RE B B i L
&N Bax 1 Bel-2 T IEFMFHRRE, 518
PR BV BERGR , DN 4 20 L R T
Akt TR % Bax Fl Bel-2 BV, B3k
R ERAMEIET, 518 4kt JEF FRFEZF M,
RPN S AL, 4254108
B R IR IR LA Ake B9, IS [E
Akt 38 [ 5 PR ¢ 1 B 2] 30w iR iV
NF-«xB & i P45 v e L B ) i, Rl 2
Flt R 7344 RE IS, TNF-o ZH AP —A B2
FA) ) 3 DR, R A TN BR v
TNF-a AT, B& CTX 40 Pe-L #4h, HAh4
5 BAHAM YA EiES, M H Western blotting
G ENIE I E NF-xB JEH 3R, RBA AU
5 M AL, ¥ B, i oTX 41,
E-L 41, Pe-L 41, P-L HHAHE i NF-xB
FLRX . JAK i IR 85 A i
N FEERFHE, A/ B g - IFN-y
¥, SEBAML, KRG, 20
i . SR ERY s R Ed
A1 Y kB O v 7 e 3 A B IFN-y (9
#, 5 Western blotting I & #Y JAK FE[K Rk
U, AR AL . PR
FIE R SRR, A A B
B — YA N F (40 TNF-a. IFN-y., VEGF
%), Nz g EAAHCHT &M (Bax Al
Bel-2) MFRIA, A MR 40 i b s o 1 ke 2]
350 ek JeE RO o
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