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2 JE 154 B 1 5 ) 5 3 3 g TG % 8 5% LA vk BE ) ANCA-E-D S 98 40 il SMMC-7721 T 25 2% (4 5% i) 5 38 38 3 = 200 B S0 Ae: 0 LA L=
WeE ) ANCA-E-D Xt SMMC-7721 40 ffd J& 39 A0 1 - p 52 i . 25 3 MTT S0 45 52 £ 15 ,20,40,60 mg-L ™' f§ ANCA-E-D %t
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Effects of Extract of Antrodia camphorata on Proliferation of Human Hepatoma Cell SMMC-7721 in Vitro
LI Hong-yu', GUO Mao-tian®, XUE Bo-yu'" (1. First Clinical College, Nanjing University of Chinese
Medicine, Nanjing 210023, China; 2. Lantyng Bioch Co. Lid. , Taibei 11146, China)

[ Abstract ] Objective: This study was aimed to investigate the inhibitory effect of extract of Antrodia
camphorata ( ANCA-E-D) in human hepatocellular carcinoma cells SMMC-7721, and to explore its possible
mechanism. Method: In this study, we used the exponential phase cells. The MTT method was used to detected
the inhibitory effect of ANCA-E-D in various concernation on proliferation of SMMC-7721 cells which were cultured
in vitro after 24, 48 | 72 hours. Cell morphological changes were observed after Wright’s stain. The flow cytometry
was adopted to detected the change of cell cycle and the detection of apoptosis in vitro. Result: The concentration
of 20, 40, 60 mg-L ' ANCA-E-D could markedly inhibit the proliferation of SMMC-7721 cells after 24, 48, 72
h. The 50% inhibiting concentration 1C5, of SMMC-7721 cells for 24, 48, 72 hours were 31.21, 24.12, 21.48
mg-L ", respectively. The SMMC-7721 cells displayed distinctive apoptotic character by Wright’ s staining with
ANCA-E-D . Flow cytometry indicated that the different concentrations of ANCA-E-D could induce SMMC-7721
cells apoptosis, that the late apoptosis is dominant. Conclusion; ANCA-E-D can inhibit the proliferation of human
hepatocellular carcinoma cells SMMC-7721, and the possible mechanism may relate to the induction of apoptosis.
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. HCC A S AR A AR 75 R4 7% , I IR
ATREAR BB I A AE I 0 A 1 4R, HCC
B T 25 i H A R R B = A RO R
SPOT S B, B A AR E Y, g H iR
IR — A AT 55

H ¥ (Antrodia camphorata ,AC) , X “FZ |
AR S ANG S I o3 NGl UEANC o SRt / S
— MR R SIS MIEAS AR, NEKT A
BB LR Fh——A= R R b 2 A0 M RE L
Ak 2 B A 9 B R AR, R T T
( Basidiomycota ) 4F #8 & H ( Aphyllophorales ) % L. #
Bl (Polyporaceae ) Wi fL1# J& (Antrodia ) #) 2 4F = HE
XK, BRET RS, K E WAL A
WRAEY IEEZ R B E Y R RS
WORIER ZBREM Y BRI/ BRI Y
B DL M A, 0 i U7 T SIS R A S L TR 2K
SEUT MR —FhHLE 2 M R AR
B s R LIR Y & M b RS R
o IR B R S LA % v G g AT S e

ENNAPIN T e 3 R SR S L i1 o
BA R ayera v R vTAE o5 3 25 0 B & R D5
EHRE—LRRE ., BHEMHO R KN, WMZH OB
FEWCY) ( ANCA-E-D) X | i g8 il i 55 5 A 40 4
FH L AB H X T 9 2 5 A 30 A L LR 4 P AL
o] 1 AN R o ASWF 5T LA I 98 48 s SMMC-7721 2hy
WRFE x4, 4R 1F ANCA-E-D X 98 B9 7K SMME F M A
FHBLH]
1 ##
L1 Z0fakk AT SMMC-7721 48 g bk ( i fg 5
R 2 R 2R 2 B SR A ) o
L2 2Pl WAmE (maE 2 EYRHE
A PR AP ) TR 22 44 1.0 kg LA 10 %5 5 f) £ B4l
W2 WG, & IR an mT A AL ¥ 29 230 g, DL &
Be/oK (1:1) AT 4 ECAE I 3 K, 018 — A b2 2
102.6 g MoK 229 127. 4 g, i 45 /9 — &0 W e J2 1D
ANCA-E-D, 7§ H — H L 78K ( DMSO ) %5 i , e 1 i
JF bk VR E Ry 200 g L i A TR
1.3 & A 0.25% Trypsin-EDTA ( Gibco, it 5
25200056 ), Penicillin-Streptomycin ( Gibco, it 5
15140122) ,DMEM High Glucose £ 32 ( WISENT,
L5 319005CL) ,3-( 4,5- " H Fememp-2) 2 5-— K
FEVO AR IRER ( MTT, B AR W), 1L 5 KGA312) , —
FH L WA ( DMSO, Sigma-Aldrich, it 5 D2650) , Cell
Cycle Staining Buffer ( BERl 4= 4y, fit 5 CCSO01) , FITC

Annexin V  Apoptosis Detection Kit ( BD, 4t %
556547) , it 4 1M ( WISENT , 41t 5 085150) , B FC e
W (BLEE Y 5 KGA225) , PBS 22 h i i 5 36 =
A AT
1.4 fU2% ACB4Al M H MG TIES (G
B ,ESCO) ,Heracell 150i % CO, 41 ifg &% #= 48 (USA,
Thermo) , KH-5000E #Y i 4% /K ¥ 4 ( g — 15 Bl H;
ABR 2 A ), CKX41 #9884 9 W B (H A
Olympus) , Cytomics FC 500 #Y i = 40 fg 4L ( 1% [ ,
Beckman) ,En Spire 2300 %I £ 1) fig Wi by A% ( 35 H ,
Perkin Elmer) , Centrifuge 5702 %I % Vg {0 3 & .0 #L
(&[], Eppendorf) .
2 FHiE
2.1 ZHMEGEE AT SMMC-7721 40 85 35 T &
10% i 4 1L i) DMEM 85 3% Fe v B8 H 4l o X
AR BIA SMMC-7721 41 i, 45 240 i %% B2 &2 6 x
10*/mL, DAL 100 pL, &4 5 M5 5L, Bk 3 i,
FERI T 96 FLAR , B 37 °C,5% CO, 40 i 3% 35 46 45 3%
24 h, RS IR, A ANCA-E-D, fif H 28 it 2 v
43 34 20,40,60 mg- L', A5 AHE AL, 6
I 2 (R & 40 B R 2 i SE 3 4 ) 28 4l
(AN 2 1 S 50 20 ) (X BR2H (3 40 B 0T i A
0.1% DMSO (52520 ) , 43 5l 55 97 24,48,72 h )5,
Fie MTT 32500 & 30 W 43 ZE R B L 43 0 m A 1 x MTT
VW50 pL, 4kee g% 4 h g /N0 BRI, A
fLIn A DMSO 150 pL,#&7 % #59% % 10 min, 55535 i
WL ARG 490 nm P 7RG AR A 1
ES LG TE (Ay) o WL ER 3 K, % FHIA
T 40 e g R
Y MLIE AN A ZE = [1 - (LI Ay, — B Ay, )/

(ZH Ay —TZFL Ay ) ] x100%
2.2 HMIEAEFEMWEE WO ECAE KB SMMC-
7721 40, LA 2 x 10°/mL % AT 6 FLAL, A FL 1
mL, B T 37 °C,5% CO, 4Nfi {5 725 1557 24 h J5 , 8
s F5W, A ANCA-E-D , ff 2 J5 4 1k 32 43 591
0,20,40,60 mg-L~" ZkZE 5 3% 24 h, L1 0.25%
B TR T Ak A 4 40 L, R RS AN A E R 1 x 10°/mL,
H] PBS P40, 1 000 remin~",5 min, TE V%K 1
Wo BOJE/NOW A B PBS, 50 pl 9 1 7% &
P OO | ISR RE = Al W 2 = ) i o1
A YA BT S, ST I G QYL 1, P 15
min J5 , ¥ 505 NG YW 2, 04 4, 5 min, ZEJK T
UL RULM N i e A s/ R TR T € NV~ 1] ]
MILA .
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2.3 4HMESAIRIN R 2.2 kK A LR T 6
LR, S 55U, A ANCA-E-D Y 24 5 125 ¥ &2 53 )
90,20,40,60 mg- L~ 4kL 555 24 h, 4% R )5k
W B 20, PR AR e S B 2 1 x 10°/mL, FAARFR 20 %k
K T0% (UK S BE [ E AL, - 20 CORAEE . Jeta
B F PBS ¥EZ=E Wi (1 000 r-min~',5 min, P& 2
&) ;fA 1 mL Cell Cycle Staining Buffer, J# i€ J5 #E
SRR 30 min, i A0 AR, A 3 IR

2.4 AHMEPETORGIN 4 B SR K WAL B 2.2,
WO AR S, TS B PBS YR AE A 2 Wk, 1 x
Binding Buffer L1 1 x 10°/mL &40 ; L4 100 pL
BN A 5 wL FITC Annexin V F1 5 pL PI, i
BES ~10 s, F iR N #ELIFF 15 min; 545 A 400
pL 1 x Binding Buffer , JR 21 /5,1 h N I 3% = 40 4L
i, HEAE 3R,

2.5 ZeiteEab s ffiFH SPSS 19.0 $EAT S84,
Bl H x = s FoR, Al LR B I R O 2 40 W,
PLP<0.05 WAEF X,

3 #£R

3.1 X SMMC-7721 4l iy 38 py 52 55 % B2
FH G, ANCA-E-D £ [T & ¥k B 21 2% v] & 3% 30 4l
SMMC-7721 40l 138 5 (P < 0.05) , H W & 1F i if
(i) A A2 A I B2 A 385, AR FH AR R T e,
SPSS19. 0 f{i#4 ANCA-E-D 7£ 24,48,72 h ) IC,, 4y
BK 31.21,24.12,21.48 mg- L™ 7EAE B ] 5
T, 2 H25W)1E 24 h iy, AR E 2R W B, il
PL 24 h BT S AT R — 2. Wk 1,

%1 ANCA-E-D 3} SMMC-7721 {8 g /EB (x £s,n =
3)

Table 1  Inhibitory proliferation rates of ANCA-E-D on SMMC-
7721 cell lines (x £s5,n=3)

JoT ke 0%/ %
Sy4l .
/mg-L 24 h 48 h 72 h
X} B - 6.74+3.93  4.58+5.78 3.42+7.52

ANCA-E-D 20 20.54 +10.65"27.35 +9.16% 39.29 +15.00%
40 56.38 +13.31788.21 £10.80% 95.74 +2.10%

60 93.06 £5.18% 94.88 +3.98% 95.23 +1.87%

X RALLE P <0.05,2 P <0.01(K2~3 ).

3.2 ANCA-E-D fE 5 SMMC-7721 41 g J& 25 2% ik
A5 N [A) B fE R B ANCA-E-D £ | F SMMC-
7721 A 24 hJE  E QYA g5 R 1 PR, X IR
ZH 20 L R /NI — A IR e . ANCA-E-D b 3 21
F14) 24 L 250 A A AR ORGP 3 T RN AR B
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A. XFHB4H; B. ANCA-E-D 20 mg-L~'; C. ANCA-E-D 40 mg-L~";D.
ANCA-E-D 60 mg-L ™'

Bl 1 ANCA-E-D 43 /5 SMMC-7721 AR S 8T (ML, x
400)

Fig. 1 Morphologic change of SMMC-7721 cells treated with
ANCA-E-D ( Wright’ s staining, x 400 )

R A [ 4 G o R EE SR A T /N BB v B
(=PI

3.3 ANCA-E-D YEHIJG SMMC-7721 2 Jifs J&1 19 1 4
T Ak 20 ~ 60 mg - L' ANCA-E-D f£ ] F
SMMC-7721 i ff 24 h 5, & 452541 G, R 4Ny kb
135 @ T X HR AL (B 5 X BEAH AR L RS 124 22 5%,
SRZGLE S B A0 B LL B UG T B, HLE 259 i
HWE N 40 mg- L' wF, 50k BE 4L A o HLA St
Z5(P<0.05), #&b#EM ANCA-E-D fEH )5, W]
4 SMMC-7721 4if jfd J&] 1 BH 4 72 G, 31, AT 7 —
FREE L2 T 403 2445 Wk R . WLk 2,

&2 ANCA-E-D %t SMMC-7721 AR FE BN (x +s,n=3)
Table 2  Effect of ANCA-E-D on cell cycle of SMMC-7721 cells

(x£s,n=3)

Jou 1t vk i 41 it JE 9/ %
|

/mg-L~" G, S G,
pogiist - 74.57 +2.72 17.77 £1.37 7.66 =1.43
ANCA-E-D 20 79.57 £1.40 14.33+0.15 6.12 +1.47

40 81.50 £0.79 10.49 +1.35" 8.01 £2. 16

60 76.80 £7.90 13.49 +6.37 9.71 £1.70

3.4 ANCA-E-D iES SMMC-7721 4ijg = S5xt
WEZH AR L 45 245 ) 20 1) 400 B O] T 3R AR ik R Ak 1
I, HAE 259 R B Ry 40 mg - LR R TR
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B 45 A G52 2 5 (P <0.05)  7E 60 mg-
L o 0 0 R, 4 R A e o
PR(P<0.01). W3,

&3 ANCA-E-D %} SMMC-7721 AUAT &M (x+s,n=3)

Table 3  Effect of ANCA-E-D on apoptosis of SMMC-7721 cells

(xxs, n=3)

I B e LI %/ %
54 -

/mg L L o T
X 1 - 0.73 +0. 15 0.37 £0. 12 1.10 £0. 26
ANCA-E-D 20 5.87 +0.81 1.27 £0.15  7.13 +0.84

40 10.47 £5.17" 5.70 £3.65 16.17 £2. 15"

60 3.10 £1.49 37.70 £5.24% 40.80 +6.71%

4 itig

T AR Bl AT R 2 ER A ST, R R
{18 A= 40 2 3% P A ke sz R AL, I R R 4
MIBFSE, C Ao TEF RIS, HETS A M
BT 26 W9 4 2 4 O o AT L LR R | B
NI SN R R A N L N B (R A=
9 R S0 S A0 M 34 A S AR N A A
S T A SCRRBIF g R S A T
ML A0 A - O3 2 8 45 4 i B I 26 1, S 3edn i A
JIBEL A s @ o IR A TR KB TR AR
0 M8 T 5 B3 A I T A0 T A S R T i
caspase R R TG M, TR 275 S0 T EH .

ARBEFE L SMMC-7721 48 i R BF 55 %F 4, 48 i
ANCA-E-D X JiF 98 20 i 1) T RE (9 7E F o DR 820 3 ik
MTT 32 % 245 4 ¥ 5 15 47 00 20 0 1B I, O B0 KL o a vk
JEFE 20 mg-L~" L i 3 0 ) 40 SMMC-7721
(4 58, 40 i SR AE MR Bl 60 mg- L' I35 5F- &
W, Bk PR LL 20,40,60 mg- L™ AR R AS BF 5T 1 Wk
JiFEl, MTT JESZ T ANCA-E-D % J1- % 20 fft SMMC-
7721 HAT 5 W B A A0 R Y O St B0 ) ok R AR
i 24,48 ,72 h 2RI H R (1C,,) 435910 31. 21,
24.12,21.48 mg-L™',

KT — 5T ANCA-E-D 5978 F AL HI , 4 BF
38 1 iy G U8 (0 78 40 i B A 2 Bl AT g o B (R 4
{6 8 7R, 2 ANCA-E-D 4b 3 iy SMMC-7721 20 i, &
W0 0 R TR AR U AR e BB SR I 4 i sk
F BB 2 fige g €5 J5T 43 S Bk L B T /M i —
A 1) 3 20 A0 B 24 4G I S s, ANCA-E-D Ab 3 SMMC-
7721 40 24 b 40 R TR WA R, IF B
B AR T o0 3, 20 i ) A @ 7R, ANCA-E-D 1]
PLSZ 0 SMMC-7721 1) 4 B i 0 2 o DRt , 3R AT 4

M, ANCA-E-D X} SMMC-7721 £ Jifd () 3 2 41 1 7T fig
R 2 5 i 240 B S U0 A R T O 4 LU TR S
ff), Chiang 45" £ 4 2 B 22 1k b 55 — R 4R LY
antroquinonol Y iff 5¢ i, 1 & B H AT DL 7 B HepG2
A0 A G, I RELA IR S AN O T, g e B
X PR RE S i 55 3 AMPK, Jf i i mTOR {5
5 Tl S BT S IR o

ZE b prk B2 EE Y ANCA-E-D X i % 41 i
SMMC-7721 £ 1t Hq G840 ), H AL 4wl fiE 5 175 5 I
TR A0 R S R AT G, B LR A 23 1R AL
A T ik — 2B A
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[REHE FRF]

(EZR A HEFE) N%£“2015—2016 RCCSE i E %l 3 A E T

DU E B2 F 5T Pl (RCCSE) (i UBUR A2 T 46 b R HAT A 1 (www. nseac. com ) 2 [7]
i 955 4 Bt (RCCSE [ 27 AR S T DE A F 58 4 o —— 0B A% 0 22 AR T R 47 85 (2015—2016) ) &2 F
2015 4F 1 A 13 H M, b 1 5288 75 500 2 2% 560 B¥ 2 O “ RCCSE i EAZL2 ARITTIC A )7 7ES9TRY 112
A S M TIPS HEA 5 1S

AU AR FIVEA A8 H 5 H 3 T 2 R R 0 g 4 [ I o T S0 ) ) 46 A 4 A5 R R BRIV SR
MR L, RV IR IR AT BT DB 2 AR R (KT VARS8 bR R iR SO\ Web BIVAR TR 205 | 3L
R A 8 (B A0 B RO M S OO ) e ZE IR . S T 3L 6201 B, HEA4 R 5% 19 RCCSE [
B AR (AT)316 M HEA AT 5% ~ 20% (9 RCCSE mp [E AL~ ARWIFI” (A ) MIHES AT 20%  ~
30% HY“RCCSE LA ARMITIC P R ™ (A7) 3L 1572 B, HERGL Y22 AR 1848 Bl (B ™), — Y]
Tl 1828 (B) fift , #2221 1] 637 B (C) .

“RCCSE H [ AZ L2 AR T SR 4k b SO (AL R ™ 0 i [ BRSO 0 T 2 0 ] A 4 Y ) S —
oD RPN R 2
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