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Inhibitory Effect of Complex Polysaccharides Degradation Products on

Proliferation of Hel.a Cells in vitro
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Abstract: The synergistic inhibitory effect of complex polysaccharides degradation products from Coprinus comatus, Gracilaria
Lemaneiformis and Porphyra haitanensis on HeLa cell proliferation in vitro and.its'mechanism were investigated. In the experiment, the
complex polysaccharides degradation products were combined by three kinds of polysaccharides degradation products from Coprinus comatus,
Gracilaria Lemaneiformis and Porphyra haitanensis. The .influence of complex polysaccharides degradation products on HelLa cells
proliferation was assayed by MTT test. The intracellular level-of reactive oxygen species was determined by DCFH-DA and the change of
mitochondrial membrane potential was measured by JC-1. Based on orthogonal experiment, when the quality ratio of three kinds of
polysaccharides degradation products from/Coprinus comatus, Gracilaria Lemaneiformis and Porphyra haitanensis was 4:4:5, the inhibition
effect on proliferation of HeLa cells was the strongest. In a concentration of 100 pg/mL, the inhibition rate was 75.72%, which outclassed the
maximum inhibition rate of 56.09%when the three kinds of single polysaccharides degradation product were used alone. The results indicated
that treatments of complex polysaccharides degradation products could significantly improve the intracellular level of reactive oxygen species
and decrease mitochondrial membrane potential by DCFH-DA and JC-1, respectively. Combination of polysaccharides degradation products
from Coprinus comatus, Gracilaria Lemaneiformis and Porphyra haitanensis, exhibited syneigistic the inhibition on proliferation of HeLa cells.
The effect of complex polysaccharides degradation products might be related to increasing reactive oxygen species and reducing mitochondrial
membrane potential.
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METH—T, A—ErRRNE; BFE2iEE—el
IR G, HAETE R B P R R O, 4
T s O e 2 RS RSk RS
WECUF AL LA 6:6:3 2141 1000 pg/mL B4 2 HEfE
FT HelLa #iiffd, HIEFAHNS|ZRIL 76.30%, w1 3
T ) 75 PR 22 ) e e A1) 2R 59.63% 0 24 i e
B TR 2 hE L LL B R & 2 W E R T
NG, RILE G Z R R E LS R —2
WELF . ZHEIAEYIS S 0P R/, Koy
T T R R IS PR, 10 Liao 250N a2
Wi GLP S L2 WER& AR 73 GLP-1 Fll GLP-2(4r T =4)
179 121.89. 57.02 1 14.29 ku) 73 71 HE 5 B B Im /N ER,
RIL GLP. GLP-1. GLP-2 #FRE ALK XI5 /N B Lk
ACF, Horh GLP-1 PAIRIEF R % Sun Sk
2 HE GFP(220 ku)F&fA3 2| 2 FhlEfEY) LGFPs, &
L LGFP-3(8.7 ku)bimaEid i oim. A1, XL
AS R T35 A PR (1) B2 22 W AN A i (1) B — 22 W PR
T KT BEAR IS B 2 G 22 W A LR PN A A AT
i

T R 2 BRI BUMRE T, ARSI AT
TAEREA b, WGBSR R RE. A2 IR
K WEAT IR MR, FELUEEMRRT. S ZHEX HeLa
YA KA I IEASSRE0 I — Rl
AR, PRICEECH) =P WERE AR iR o M
HeLa 2t AL 58 1) B 17 35508 B LA F LA, DASR 2 0%
(1) e 850R A i BRI 9T LAl

1 MRIEEE
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B3k AT IR THERE s WAEE ARIKIREEE:
KB NSLEE B X, ISR A A T T R R
RIS PRI B S

MR, NErgie Hela 40f, Halsk K2
PRI RO it

1B ARBR'E 40 293T i, Hiliskk
2 R T O

KINEE ARG, sigma AF; DMEM R R4,
[ Hyclone AF]; fa4-IiE, BuMUZEFRHA TR
AN PSS (methyl thiazolyl tetrazolium,
MTT). —HEEAK (dimethyl sulfoxide, DMSO), 3
Amresco ‘AF]; 5-FURMBENE(S-FU), R4
B ABR A s IR R 5 5 - R 5 2wV
N-Z.F-L-2 I E BR(NAC) TS (ROS) KA £,
HERREVFERPI; =R LR(TCA). TEMEA

(H20) FIFTIA IR (VC) 35429 B =l o3 At
12 NaE5%%
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PR ; AdVantage 2.0 BenchTop Freeze Dryer,
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R E BB, Olympus A .

13 F&k

131 =AZ B4R
F R T B DA S AT e
(1) B3R ApZpl Rkt 1:15, 945 CiZHE 4 h;
(2) Wiz HE: BRl L 1:100, 90 ‘CiZ#E5h; (3)
FARIERSE L hE: R 1:50, 80 CiRHE 6 h,
SRV I SR Z R, BT RR A AL EE .
(1) B3k RDZHERR R AN I RE-TCA V28
e« fEL WM NN 0.5 mg/mL AJRE AR, 60 Cx
J%.50 min, PRI TCA {ELZIKE N 4.6%, 225 C
SN2 30 min J5 &0y, W RIEW; (2) ALK
H TCA ERREH : fEZ R IMAZIREE R 4% TCA
W, JRE, B, WEE BB (3) RIKIZESE
ZHERFHAANE ABE-TCA VBCARRE A, $%CHR9]
TFAT. & BIERERAENT 2d, ZKIENT 1d
J&i s R TIRASAE R Z R i . B3k =24 CCP.
Wiz Z bl GLP FIRIKIZ K32 PHP.
1.3.2 =Ht SRR b H) &

WA AT SR, SRR C(Vo)M
H0, [ 2R, 148 VeH,0,=101 BRI LU AL
WIEN 3+ 5. 7 mmol/L BEfRA > M =F 2 hE. =
FhZ ROR EE Yy 2.5 molmL, e,  DAREMRFIE
N 3 mmol/L [&fi# CCP.5 mmol/L B&f#E PHP.7 mmol/L
BfiR GLP, fEF 2 h 5, SAJ5 FBIE U EE s T
£ 10~50 Ku HIFEAEY), LAy &2~ 8000~12000 u ¥
FENTISZEARAKGENT 1d, 53 BICEEAE L 1) 22 B R Fe
AHETIRGS 2B BRREZHEREY
D-CCP. IS L WERE R D-PHP. Je iz % bl Ak
#) D-GLP.
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bRt 2e; 1521477 FE: Y=0.0071X+0.0037,
Y AMROLRE, X AR, M5 R% R=0.9991;
k18 D-CCP. D-GLP Al D-PHP [HZHE& &4 5N
93.6320.98%. 95.64-H.83%7/1 97.6542.07%.
134 ZHEEBHE G

W% D s L2 E A4 s R A A R S
HEMKR, LHltrdiihsk, B8 E)ﬂﬁﬁﬁ
Y=0.0046X-0.0058, R?=0.9993, X F R~ i &,
Y FROE. M4 D-CCP. D-GLP A1 D-PHP & H
R 4 1.8340.20%. 1.2440.12%741 0.9240.08%.
135 ZHEEMHEHS>TENL

SR IS oL R M2 72 45 22 W B R R EE 350y
%%[23'2410

bkt Zk: 7E Sephadex G-150 EArAEF A
3 mL KN 1 mg/mL Dextran blue 2000, X 0.1
mmol/L NaCl %&fit Hkkqﬁé%lmL WG, SRR
Py-ABRER AR AN AKAAT Voo TEAHFIZRMET, E
O 151 T-500. T-70. T—40\ T-20. T-10 FRifE
BT Ve, HRHE Kav=(Ve-Vo)/(Vi-Vo) X 53 T &:
WL FEREIZ, VPR

P LR AL, %%%*%V%%ﬁaﬂmzw Ve, 1R
PbrAE 22 m )= 7 FE R tH H 35 78
136 ZHBRAMGHEMIPH) Hela ofnls 784k
iR N7l e oy

B K HeLa 20 BlE B 14.0° AN m LAY 4HTi
TR T 96 FLAR, AL 100 uL, T 5% COp< Huf
TEEEREIEA Y 37 CHEFF 18 haBlHL/> 6 41: CCP.
GLP. PHP 41f1 D-CCP. D-GLP..D-PHP #1, Hrh,
CCP. GLP. PHP ZH/r BN H5E 255 7R 55 10%0i6
A TEAT 1% DMEM 1S 37 38R (e i 6 i
>4 200. 400. 600. 800. 1000. 1200 pg/mL )52 HE
#i; D-CCP,/D-GLP. D-PHP 43 BN 78423535
SRR PR 9 20, 40, 60, 80. 100 pg/mL ff]
‘2R, TFR48 h Rk EIEW, N MTT
N4 ho 7 17K, BTIANDMSO, =EJREE 10 min,
FH4x B B S G KA, AT 490 nm. 2
ZPK: 570 nm, I5E H OD 8, #a (1) HH &L 5 )
i Db B ellpe

%%%@W%%mm%éﬂum% )

VE: Ag ASTIAMATRRLL OD ff; Ay H2452540 OD 4.
1.3.7 ERFIARAZAT S BTSRRI AL

24 ZWERRARY)(fRIFR CDP)H D-CCP. D-GLP.
D-PHP ZHpk. 7EHRZRSLIGHEAN I, LAXT Hela 4
(I FEING RN E LR R, Wit =R =K IEASSE

74

B E & Z R RN BOE L L, SRIRR K%
Hewnk 1 fwn. g 257035 DL R 2R S0 A5 B 1 i
R AR R 80 ng/mL #HATALEE

*1 BEATEER

Table 1 Factor levels table

H#&
D-CCP/(ug/mL) D-GLP/(ug/mL) D-PHP/(ug/mL)
1 60 60 60
2 80 80 80
3 100 100 100

1.3.8 CDP #7%| Hela 4@A3g 74 69 €
HY HeLa 2@ A1 293T iS5 5l A e-10° AmL
(PIZHM AR, $2Fh 196 FLAR, RESL 100 pL, #5355 18 h,
SIG AL IR sEIeH, HeE A e
SRR, PRI 25 pug/mL 5-EW; SEIGAH 53 )
BN 40. 60.:.805 100" 1201.160. 200 pg/mL CDP
VERIWE, 4% ARG 4555 1) HelLa ZH AN 293T 4ifd
ST AL, R4S h JERSER BB, MTT vE
FOD M, tHH &AM ARG IR Z, J7EF 1.3.6.
1.3.9 @fiai] ROS 7K-F-&4:m) 2
SR PRy e Sk DR S, Ar Ty VR4 R
AR AT, BEbr OO e HouE, IFTHEE
PG RIEE T, AR, LIRER 3. BARERE
WrRs
HUBFE 110° MmL Hela iM% 80T 6 1L
B, 1mL/fL, 559% 18 h. BENLAYEH: =EAA. WEHE
FH X (Rosup) 411 40, 100, 160 pg/mL CDP 4524
THAH. Rosup 5 mlhnseasssikk, CDP 44y
BN S CDP VEFR, 557 48 ho TEREEEREN AT,
Rosup ZHIA 50 pg/mL Rosup, %A 30 min, S7EI%E
BAREL
YN ROS Fr&ille : i A 38 iRE T, FAL
T 1 mL 2K N 10 pmol/L DCFH-DA, T34 M
%5 30 min, F PBS PRikdiff 3 Ik, 7Rt
AR A DCFH-DA 8%, JFHRERHEAG, BOUEE
Ziffy, HLET PBS th, EiL g AES IR 5340°
ImL 4R, 7E 96 fLER-PRfLINA 100 L, H%®
JEREFFRXT 488 nm BWURIEACAN 525 nm SR R
DA PG SSVE A TN R R .
1.3.10 NAC #f CDP #74| HelLa #m/ietg 74 4945
M
AR AL FAvEAL. sSabd, Heb, A4
IINFEAREFRIEE. FEHTEAIA 25 pg/mL 5-FU. 525
M43 R 40, 60, 80. 100. 120. 160. 200 pg/mL
CDP {ER. 7= FILHRIBHMELE I I BT i s 7 0k . Sk
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IS I 10 mmol/L NAC, %7 6 h, Rk s,
PBS ¥ 3 Ko

o AT AR, 1537 48 h JE Rk B
MTT {35 OD {8, 5.4 20 A 4R i e 1 212529,
J7i%F 1.3.6,
1.3.11 fmARRAARRE B Al

SEIGKENL > 3 4. 2SE4L. CCCP BHMENT IRZLAN
CDP #5254, #5A4. CCCP A R4/ Al hnse 4
Higedk, Hp CCCP 417£%¢#, JC-1 i 10 pmol/L
CCCP #b¥ 20 min, CDP #4073 %IhnA 40. 100. 160
ug/mL CDP {EFE, 1577 48 h.

W BRES IR F PBS Wi 1 IR, IIANGHME: 72
1 mL. IS, I IC-1 Bt TR 1 mL,
FEOTIRAT, THEFEFHIFE 20 min. R 1iE, H JC-1
Pt L MRIE 2 R, IINSIARES SR 2 mL, 7E%%
TIEE TS

14 Giitork

SEIGsE B2 SPSS 17.0 ittt b, B
R EMTHINEREZNE, 458K FEE 5
HEZEFIR( x38), p<0.05 M%7 A G5 L,

2 HREDH

21 SBEMHTHATE

R 5 5 P 3t 08 J2 2% A 15 P o o ] SR 0 A
L, L Kav 07025 3ui 2 ilayr T 2An i e, =k
BEIETFEN Y=-4.6117X+5.7678, R*=0.9989, Y #*
NI T EAEUE, X For Kav.

TEAAIFIZRAETS U A 17 2 e RN B S AR, 22 17
VARV ARE, RIEENE R, RIS 2 PERE M
VIR ES o PR 2 BR. PARSCIRETH =M 2 b
FfREIN % 2 H ) D-CCP. D-PHP. D-GLP, HH#
Y1y T N 18.45. 15.7%.18.9 ku.

w2 SREERYENHTE
Table 2 Molecular weight content of polysaccharides

degradation products
MeFl A (mmol/L)  34EfEfdn 3T Eku

3 D-CCP 181
5 D-PHP 15.7
7 D-GLP 18.9

22 =M EAEREE I Hela 40403 71

16l P

MTT V2l =Fh 22 S FL A0 Hela 2t
FAAIHIVER], AR IE 1. 2.

LRSI ZHELLRL, — IR L 2 WE R
HeLa 2 iAo s A 28 sl fis it v, AR 7R BE 80
ug/mL i, D-CCP. D-GLP. D-PHP X} HelLa 4]
P F K, 45N 56.0943.20 . 42.97+H.73 .
47.3543.06%, H.:AF D-CCP HI-EMHIRE 1Cs AN
84.68 pg/mL; [TV R A PRARE 22 Hil 230k S5 K R |
K 41134145, 52.4742.28. 35.5241.93%, NIF{EH
AN 1000 pg/mL IR, 25 5L 30 BT = Fib 22 i 2
B A ] A kb s AR B E M, LA B R A R R A
WRCR BN R, FRORIR S 2 R

70 1200 pg/ml 1000 pg/mL

60 1400 pg/mL  mu1200 pg/mL

1600 pg/mL
50 - [N 800 pg/mL

40+
30+

?E:nnﬂ all

-10 -

4 A ] / %

C(IZP GLP PII-[P
[#] 1°CCP. GLP. PHP X HelLa £HAmIE&TEHNHIZ
Fig.1 The inhibition rate of CCP, GLP, PHP on HeLa cells

70 - 120 pug/mL
60 - 140 pg/mL
[ 60 pg/mL
50 I 80 pg/mL
< ml I 100 pg/mL
ﬁé 30+
2 20+
®
ol I il
0
-10 -
D-CCP D-GLP D-PHP

[& 2 D-CCP, D-GLP, D-PHP X Hela ZHptisa#ifZ
Fig.2 The inhibition rate of D-CCP, D-GLP, D-PHP on HeLa
cells

2.3 Fx b CDP 41 4tk

EARZ 284k D-CCP. D-GLP A1 D-PHP 414
FEREE IR S 7 200 i W3R 34 4.

i 3 7] )., D-CCP. D-GLP A1 D-PHP %} HelLa
Y 3 HE F I (1520 KN A D-PHP>D-CCP>D-GLP,
CDP [t J5 N AoB,Cs, Bl D-CCP:D-GLP:D-PHP=
4:45, 153k 4 7% M+, D-CCP Al D-PHP % CDP
VERA B . Mz R LR ) CDP /EH
HeLa 4T IRIESL I (n=3), 1F2IHIHI N

75
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70.7920.57%, {3 5 T = b 2 WERE AR S A E IR )
B I 26 56.0943.20%, HIfIZEE R T 26%, iEA
=R RIS A A 5T Hela 4 B 401 FH A7 AE
PRI BRI, i€ CDP HIso&EH &N
D-CCP:D-GLP:D-PHP=4:4:5,
# 3 [EACEIEER
Table 3 The result of orthogonal experiment

CDP Befa 7%

28 %) B F1%
A/D-CCP  B/D-GLP  C/D-PHP
1 60 60 60 45.2441.86
2 60 80 80 52.16:4.75
3 60 100 100 60.45:41.40
4 80 60 80 64.3942.59
5 80 80 100 71.3443.22
6 80 100 60 57.52-.67
7 100 60 100 66.8142.12
8 100 80 60 59.47-4.41
9 100 100 80 61.5042.35
Kl 52617 58.813 54.077
K2 64417 60.990  59.350
K3 62593 59.823 66.200

R 11.800 2177 12.123
E BLA AT AR & E A S AEIER Y, R IR
AR RRER I Hy 80 ug/mL B 4R AR talies.

x4 HESH
Table 4 Analysis is of variance
A& fwEF54 AWE FHA FREML ZHE
D-CCP 242.098 2 21.259  19.000 *
D-GLP 7.119 2 0.625  19.000
D-PHP 221.706 2 19.468 19.000 *

2.4 CDP x Hela 4g il th 4 78 47 % 15 H

H1# 5 7] I, CDP X Hela 4Hfia{ 1] 48 h fr1s 5411
HilZe, FEARIREERS, BEWREESG Mg, E19KEN
100 pg/mL I, 4 Z2iA sk E 75.72%(p<0.01), 25
BEMR LG I TR, L 1Cs (N 67:07. pg/mL.
TgHF BT TR L, R RS 1553
K A=A 208 DA UG LER RO B2 & 20, %
HeLa 4EfRAER 48 h (1 3GEHH| % AL 75 1000
ng/mL i iR (i 76.30%¢ AHLLZ T, ARSitid@ itk
SRR AR AT IO, WA R
HeLa 21O GE GG, BAT S e« JL/E
FHRCR 5/ 1B 2% 5-FU 7EIRE N 25 pg/mL I+
[P 2 s (H 5-FU X IEH 40U 293T A Em A
YERL, 1M .CDPXJ293T A MU HE, I AA{RAEK
YRR SR S IR A T SR I ) R i LA B
PR & M G RN B 2 BEDI LB 7%, CDP
HA SR R E

3% 5/CDP X Helia 4AREIESARYENE
Table 5 The'effect on.proliferation of HeLa cells

431 HelLa 293T
FE/(ng/mL) R FrHl 1% B FrH)Z %
=H 0.79540.011 1.11440.129
FaH/5-FU 25 0.21240.013** 73.37 0.24340.021** 78.19
40 0.6086.003* 2352 1.229-40.092* -10.32
60 0.4580,045** 42.45 1.264:40.189** -13.46
80 0.23246.029** 70.85 1.3250.106** -18.94
CDP 100 0.19340.032** 75.72 1.3490.086** -21.10
120 0.37340.028** 53.08 1.32640.193** -19.03
160 0.44540,047** 43.95 1.30140.175** -16.79
200 0.42640.033** 45.85 1.25040.124** -12.21

JE: *FT p<0.05vs EH L, *E T p<0.01vs EE L.,
2.5 CDP xt 40 4 ROS K-F i % v

H1& 3 7%, CDP AREEAH(EIH 1 e d. )15
R FE IR T A4, PB4 CDP 4025 Hela 4l
P ROS & &30, HHERFE 100 pg/mL 158658
JE i, X5 Hela £ B3 B4 2R d5t s AH T L o

76

4 W], CDP fJifi 24N ROS =4, 254
5 A %:

4 CDP F% 4 40~160 pg/mL I}, CDP % HelLa
I H 3G FE AT BE I AIAH N ROS & 2 IEARDE, iRl
CDP X Hela 4RI T g5 H o =40 i
ROS 7K FH K.
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a A4

b Rosup PAPELL

¢ 40pg/mL CDP P 441
d 100pg/mL CDP B 411
e 160pg/mL CDP PHTEZH

[] 3 DCFH-DA & XE2 CDP AMFE 48 h J5 HeLa ZARfIA ROS 7K F
Fig.3 ROS level in HelLa cells after CDP treading 48 h by

DCFH-DA staining (400>
1251 i

*1§= £
: . 1 :
100 z =
=2
% L
% 75
R
w®Os50f
=
Zz
25}
A M4 Rosup 40 100 160
CDP#JE / (ug/mL)

(& 4 CDP Xt HeLa ZHAEA ROS 7K AR/
Fig.4 The effect of ROS level on HelLa cells
JE: *FT p<0.05vs EE L, R p<0.01vs EE L.
2.6 NAC xt CDP 14| Hela 4 fit, 3454 Hy% 7

80

= CDP4b#E
-+ CDP+NAC4EH!
60
2
3 a0t
=
=
201
0 . . . .
50 100 150 200
CDP/ (ng/mL)

[& 5 NAC it CDP #ill!l Hel'a ZRAEIESEE 4 AUSLNT
Fig.5 The effect of NAC for CDP suppressing HeL a cells
proliferation

NAC & FH40M ROS kR, HARR 2t
{3 GSH (17 A i ROSPOL, ASZIGHI T NAC 1
T, LAIESE CDP % HelLa 4 iy s i /5 5 3
TN ROS ik, FRNE 6. MK 5 K6
s, 73181 5. &5 ATA, 4 NAC 4b#Ef5, CDP
Xf Hela 20 S 540 4 P B 2058, IESKE T CDP
FEIEIT P Hela 4100 ROS 4 &k #0#1 HeLa 41l
HETER . T BCART IR, 5-FU X R 4 i sk
{EFI 5 ROS A HiAf 51,

%< 6 NAC i CDP #[1#l| HeLa £BBRIETEAISNT
Table 6 The effect of NAC on CDP suppressing HeLa cells
proliferation

405 FE/(ug/mL)  BREAE ApEIEI%
zH 0.80249.021

Fa4/5-FU 25 0.22840.031**  71.63
40 0.71240.044* 11.30
60 0.71120,023* 11.38
CDP +NAC/ 80 0.579#0.031%*  27.83
(10 mmoliL) 100 0.57440.035** /v 28.43
120 0.54830.048** ' 31.65
160 0.5530.036** . 3104
200 0.56140.039** | 30.05

JE: *RT p<0.05vs E AL, *HE T p<0.01vs EE L.
2.7 CDP xf HeLa 48 it 2 b 4 5 v AL By 5 7

JC-1 J& = FhAGrll 2k i 44 B FE A7 (mitochondrial
membrane potential) (ERARZE S EAREL . 440 Z R4 ik
RATBLE R, IC-1 RETLRRI I, TERG =k
EGICHIREY): A RAL LLEBARET, JC-1 AResR
ET LR R, DRI, 20556,

& 6 B W, 25 41 Hela 40 S HIAL (5
CCCP FHMExF A b, A oA s s J L T-5e 43
REPSOIG; 4 COP HEE, d. e f iYL
BRZH B OIOE, aavtRd, £ CDP
A5 F Hela 4t ks (A fi A A1

[ 6 CDP i Hela ZRBRLEAL{AARER (M AIFZAR (400 X)
Fig.6 The effect of mitochondrial membrane potential MMP
JE: a. =@ 4A; b.CCCP [fa/Mxtf4R; c.5-Fu 4 3248; d. e.
f.5%1%: 40. 100. 160 pg/mL CDP 43248,

3 Zhig

31 S TEREZHINETEE, TREY, —ERh
(7 TR 2 AR YN LB, TR
/NSO BB B A R A BEVE PR, o
KA 5 I K AR 1 min JEAS IR 5 T
WL W, HCEMREE N 1000 pg/mL iR KB ZHHAE
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48 h S IRy 74.2%, BEE T RGNS EEE
BEAEAH R 241 R I3 2% 43.0%. Dong 251 H,0,
W& fit s 2 2 B% HOP(135.80 ku), 73 3 (1) % filt ¥
0-HOP(7.90 ku), % A B @i A SGC-7901 4 ik 2
48 h, H 1Cso N 7.21 pM T ZE (KT HOP [191C5o (v 14.01
M) - XS EIEEBIR T Ve il Hy0, 7k RAR EE S 2 4,
RINTE 2 WA MU AT TR 1 F 23 B85 B
BOHX 1 R PR s g s, LRk 800
Ho/mL 38 2 M R A B L PE R SO et Lt
HepG2 4HAEAE ] 48 h J5 ] 218 3] 57% (K FEfF E
BEZRHHIHIZRAE 40%~5002 7). T A SCRI AL
]S QLD RPN KNy B i e A 50 0 i3
ITIEEIRME, IRAFIIPEME =0T Hela 441
F 2558, anx) Hela 40, B3k <=2 BE(E 1000
Lo/mL BIA B s A 41.13%, LR
£ 80 pg/mL I B ATIA 2] f = 411 22 56.09%, 1Cso A
84.68 pg/mL. TT UL, ARSI o 20 058 P B gt e v 1 1
SRS TN SEIR A5 AL, X AR R T 2HE, oy
TEIEBLT I 2EE IAE, S TR R
VEMRREAR, AR TR s>, T2 s feR s
ZWE TR, PECEHFE. WIS, TR
AR, MR EZ S TAEYRE R,

32 ZWEMWFEERIFAZ R —Z R ARG —
&, MR E2ZmEN. e, BREALE
WHEE LR ERME, FREy, 2a2pih g
— 2R SIEEC R BA B, HAEAETE
VB 5 A AE W R A A M em] LA 5 — R 1
PR EIRAE, 5 va AR TR PR, s LBk
sy AR M 2 R R SR & %
PERE RS, RINAEIRIE N 100 pg/mL By B AL HE %
fiErnt HelLa 4t R3S A 75.72%, 1Cso /9
67.67 pg/mL ) B2 = 15— 2 . UESE T B3k A,
Te IR 2558 — Fh e Bl Bl P ) DL — e b g S D
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Al FE P R RE i ROSET, 4RI, 44 kifdesZ 31145
i, A KB ROS BRE kB, (IR ¥ ROS
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LA, B2 3 BN N, B S IR T
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A5 MBI ROS 512 I A N %
o7 LY TE 5 4 R RS, TR ROS i Re 4 e g ik 4%
P45 7. Maillet RS HA ML BIL S IE T
Shgdew RIS, RIS e R R 2Rk A 25 AN
DhRERAESCE, PR Anf R AT iR A KA 240
H], TIX M ROS AR SH . At ROS
RIS, R SRR PRI A TR, — B4
BRI AL R AR AR, AR T I A AT, T NAC
fe—FTEALT, B TERAIE-ROSHITER, M
AT LA A TP R R A . el AR T
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50 R BT B 2 W2 REFAHI il il AB49 2 i 35
F UM, FEHARE SR X 1B FAL]
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JIbel. Li ARV B R P U
LRRIARIBIEAE I, FRE I LRI LA T %, B
YR E C, Wil caspase 3. 9 FEH. AWFFLKIN,
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