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AR 4020 % R(H-A11-E) 2 4 87 (HA 22TIVGH) 4 fmse 12 MTS 4 47 388 e £ fose e p > 11 F
Rz A, o B %A 2% LBP02mg/mL £ R A 12/ FRRA B ERT
PR e H-4-11-E 2. 'mPe 3 78 5 (77.68% £ 13.99%) - &%+ LBPOSmg/mL = i % 24 2 48
DR R ERT Y 12/ P " M e W 7E 5 (86.33% + 21.9%% 93.8% *+ 4.85% vs. 115.79% +
9.68%); ¥ *t %+ RPS0.05mg/mL £ 3% 242 48/ P » B 5B iRy 12/ FF " K
Pz 5 7 & (91.85% * 7.36%% 100.25% + 9.37% vs. 116.46% + 9.97% ) - &%+ LBP0O.5mg/mL =
P2 24 [P BEFREEBERGT P EIH HA 22T/VGH 2 wmre sz 5 (62.69% *
10.13%) ; %+ LBP 05 mg/mL £ 3% 48 /[ pis » 25 RHE B ER G P RIrd|iwmre 7 5
(8245% +10.59%) ; ¥ RPSO5mg/mL @ % » Ax k3% % 24 [ PFis » 25 T &4 e
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(HA 22T/VGH)#+g ‘m*e 2_ 3 78 o

MEET D fif SPEC R E S PR TR e H



AR

The Department of Health reported that malignant tumor is the first place of death causesin 2002,
and it has been twenty-one years at the first place. Among cancers, hepatocellular carcinoma (HCC) is
the first place of death causes. Therefore, the therapy for HCC is one of the most important research
focuses. Many of Chinese herbal had been used as Chinese traditional medicine on liver protection,
antitumor, and improve immune functions. Also there are lots of researches reported that the main
effective functions of Chinese herbal is polysaccharides. An in vitro study was conduced to investigate
the effects of Lycium barbarum polysaccharides (LBP) and Rehmannia glutinosa polysaccharide (RPS)
on cell proliferation of hepatoma cells. After adding different concentrations of these Chinese herbal
polysaccharides described above in rat (H-4-11-E) and human (HA 22T/VGH) hepatoma epithelial
cells, cell proliferation was measured by using MTS assay kit. The results showed that cell
proliferation (77.68% + 13.99%) of H-4-11-E cells was significantly inhibited by incubation with LBP
(0.2 mg/mL) for 12 h. LBP (0.5 mg/mL) after 24- and 48-h incubation significantly decreased cell
proliferation (86.33% + 21.9% and 93.8% + 4.85% vs. 115.79% + 9.68%) of H-4-11-E cells compared
with that after 12-h incubation. Additionally, RPS (0.05 mg/mL) after 24- and 48-h incubation
significantly decreased cell proliferation (91.85% * 7.36% and 100.25% * 9.37% vs. 116.46% =*
9.97%) of H-4-11-E cells compared with that after 12-h incubation. LBP (0.5 mg/mL) significantly
inhibited cell proliferation (62.69% + 10.13% and 82.45% * 10.59%) of HA 22T/VGH cells after 24-
and 48-h incubation compared with other concentration of LBP. RPS (0.5 mg/mL) significantly
inhibited cell proliferation (70.5% + 7.67% and 76.02% + 6.07%) of HA 22T/VGH cells after 24- and
48-h incubation compared with the control group. Both LBP and RPS (0.5 mg/mL) after 24-h
incubation significantly decreased cell proliferation of HA 22T/VGH cells compared with that after
48- and 72-h incubation. In conclusion, Lycium barbarum polysaccharides (LBP) and Rehmannia
glutinosa polysaccharide inhibited cell proliferation in both rat (H-4-11-E) and human (HA 22T/VGH)
hepatoma epithelial cells.

Key words:. Lycium barbarum polysaccharides, Rehmannia glutinosa polysaccharides, hepatocel lular

carcinoma, proliferation
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M B> icf iy 2 i/ EF 0 2SO FP A 5 ® % (LyciumbarbarumlL.)
249 ¢ (Lycium chinese Mill.) ~ #7i&49  (Lycium dasystemum Jojank.) % #* = 43 4 (Lycium chinense
Mill. Var. potaninii (Pojark.)) - # # % % 13 fiﬁ*# 2 Bk B R IREOEN VR £
2ARRE LG AERA RS AR ~PrAERE R P B og(L 2 8, 1993) 0 Flpt A (A
Fwp) P Thfisp M—z &Y R RRER O ARTHTF 7 K nﬁ%% ’
HHF AR mEEFE o ¥ R 5 2 5P L ATH S R BT B 2 e F Rk
w0 LABEZSE o BREF P AL FE TSRS R 0 L ERY E&Jri‘fi“?ﬂ:
ENIFS 3L o

Jfgatnﬁ Jgﬁ.g@,,} YA e s % ﬁﬁépx,jg,yjtﬂl*n/ry};\.;,}' & e ﬁf}&;\. B?“ w e
T By i T RS ENAELEBE - Py dpd 0 Wk pE(Lycium barbarum
polysaccharides; LBP) &£ d = fEH e & m = > AW 3 FHMH -~ L5 -4 B4 KL A4
©E R k(e % 5k, 1995) 5 @ F % pE(Rehmannia glutinosa polysaccharide ; RPS)E 24 75
W~ LW H B AR PR TS (Cheneta, 1993) - il ¥ S pEe ARER L 7 4

A~ B :}’m}?ﬁ-&- SAFE L PR eI (FE 5k, 1999) -
RN LR A BT AL THT IR B#HT 32 3 A8 <L mee (Naturekiller
cels; NKcellg); ¥ 2 THTzx L2 5 fALTE - & 30424 T i~ st (Helper T cell ;

Thcell) g fmre & B A /$r4] 3] T # = 3k (Cytotoxic/suppressor T cell 5 Tgscel) e Ty cdl 22 £ &

fhied 5 CD4> 7 A idr § w2 ek o blded e FFF-2(Interleukin-2 5 IL-2) ~ 6 ‘¥ [

-12(Interleukin-12 ; IL-12) % 3 §T et 8 & ergh = shimoe B i > G A GE B # = A 2

4
La

Bl s 5 Toscall thet i 12 2V Evgmie % ; m CD8 L & % Toscdl 2 4 & 4 »
HA B2 Hi5smed sz drd| Tuodl chies o F ¢ Bl 3 ads % Fuk et £ ) Ty
Cell s it e o g B E DI A Rlmee AL X B GA - BARI G 0@ S
PR g B g F ed NKcells*rBI > H 4 &7 v 4 ARG m"% 22 5 oikmd B
4 2 mee (P %, 2000) -

P53 F-v B L — Frfg -0 B (tumor suppressor protein) - H 4~ + & L 53kDa> 4 393 i i
ARATH S BRI B0 0 53 = B R 2 £5(D)Transcriptional activation domain ~ (2)DNA
binding domain 12 2 (3)oligomerization domain (Chilosi et a., 1996) - § DNA < 3| i T & ' 5
35 EFEPF 117 pb3 v FH 4o T ;ﬁd B &"]nz\n\bax fas & 2 4 iv
K dr ] m e K 78 27 IR o ve 47 5% 1 & = (Kirsch and Kastan, 1998)- w2 ¢ p53 -1 DNA



bindingdomain 5 & % # 2 2 %2 =% » § R FH A RAH R X a ERwe g U4 2

£ TR R AL B £ R g

i fc 5 pE(LBP)eAL#h % ¢ 1 LBP(10, 50, 250, 500 mg / L) 4 § IL-2.2 3 % it »
2 5g ConA(concanavalin A) s = 1T % f= B3 9@@ P2 oo BSFIL LBP ¥ 11 IRAE & B H:]‘tm %z
W om (T X E ] Mwe  BEFRT EE IL-297{HE M-imre iz - H ek & 5 Bp
Vo AT R E R LBP AR ARG o § it X £ | 8w B i 5 4B% (Geng et al., 1989) - #+
PR&%? ) K% p. LBPEOmgkg/d = 7 %) > 7 3 4 ConA 3 H E villm 7 e MR
n ¥ 3 78 & P (Zhang et al., 1989) ; i.p. LBP(Smg/kg/d £ 7 %) T3 % -] Q% T mee H7# » F
PER 56 4 7 T e (Tecell) 2 % A< e (NK cell)2 B 5 5 $93 g fipies § o) &
i.p. LBP(Gmg/kg/d & 7 %) # ¥ Hikpifpier ER AT ~Te 2 NK fnfez 2 f 5 Frd] (£
(Wangetal., 1990) - i@k @& > &4 75 L m & %7 LBP(L.7mgkgd + 4:1¥)%
LAK(lymphokine activated killer cell) /IL-2 i & in % » B % 8 I LBP ¥ 238 LAK/IL-2 %%
G il S PR T EGE LAK &2 NK e s (Cao et al., 1994) -

ab § 7 PERPS) AL f % ¢ > 2 RPSb (50, 100, 200 mg/ L) & 5 ConA i 4e *t 1t L S0
Mgk T e s 3R 0 B I F RPSh R E 3 4r o 858 ConA 2 Mlme s F ue € 3 4
(Chenetal., 1994) ; RPS-b (0.1~0.5 g/L) ™ # +c Lewis # i in%e ¥ p53 # F]eh B(% 2 %5, 1997) o
R >t ¥ & i.p.RPSb(10,20,40mg/kg/d £ 8 %) > 3 &iE T m*e 3 78 & & (Chen
etal., 1994) ; &3 S180 p % & i.p. RPS-b (10,20mg/kg/d £ 8 ) » % B H# T twmrs Ao i IL-2
TrHs Tcwmwe B PR g Baowe £ ¥ (Chenetal., 1993 ; 1994) ; A& & 20mg/kg/d
P #43° Lewis %% ~ B16 2. ¢ % 2 H22 %% ) &+ & 5 40 %2 #r# 5 (Chenetal., 1993) -
Mo a3 g2 F § (100 mgkg/d £ 8 % )F P EEH 4r Lewis 0] B c-fos ek T o TR
b c-myc 4 (4. %, 1998) -

BAF % PEhe s % % pE CA4-3B (0.09, 0.36, 1.8 mol/L) 2 P-3(0.34, 1.36, 6.8 mol/L)¥=+
SR D ¥ 2 R ) BM-wme R 50 ¢ CA4-3B (0.09 mOl/L) ¥ RUE 4 X Aok 3k orif B2
o¥ ) B FAgA) S e Biep (B %, 1999a) o % P-3(2.5, 10, 50 mg/L)2* L1210 7 kmve £
T% 48 ] pFis g v fry| A B 5w (7% > Prd|F K 40% ; CA4-3B (50 mg/L)er HL6O * I it * 96
JPERS o B R B M AR R R FralS 16.6 % (& %, 1999D) -
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K TR IR LT R IR TV R T FE I (R mm)
T 5 5 Pode s o 47 D RRg S P2 S Bt i Tk~ WpEE £ - SRR pERE
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FoE kD p & 1 E BT TR A SR e th HA 22TIVGH 2 % 85 i %

HA4I-E> i s e E B £ 278N 8 2% A4 4 5 90% DMEM + 10% FBS+ 20

mM L-glutamine-+ 100 uM non-essential amino acids 2 80% MEM + 10% FBS+ 10% CS -

37 -5NCOHBBETER > BLEERAULWFE T2 we 7T 5% -

B2 SR RERE B 7 UHEIMA S F 2w AR S H S B AR
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BIFIE P LA F & kR R 2 MTS(3-[4,5-dimethyl-thiazol -2-yl]-5-(3-carboxymethoxy-
phenyl)-2(4-sulfophenyl)- 2H-tetrazolium)ip| =2 P T *z 3 7 -2 ; ™ LDH (lactate
dehydrogenase) s 1! & kg ®im e & 4 0w e KA * F kAR %2 (0 annexin-V-
fluorescein isothiocyanate 4 & :2 %] ) kB = ‘mre Bicp 2= B4 g ¥ g > L gL
3 pS3 kv g e

PR
FEE FEHT ez FIE
Fometh: p 81 EFBF T OTHE A LA m R HH 2 ] &4 & e R ELAIL-2
PESRRIBZFEEEFEAER B % A4 Y5 90% RPMI 1640+ 10% FBS 2 90%
DMEM +10% HS» 3+ 37C ~5% CO % B T & A EH AL 2 F L2 w8 (7F % o
B2 SR A AR e er B P Y EIEAN L F i mendnd [ H
MBI RBELD B - FETEL R RRAT A BA e e B HA N
LI N R N Il R AR SR S N
T el e d AN ¥i- #+2% 209/ mL PMA
(phorbol-12-myristate-13-acetate) st » R+ it o bR BT - XL HhFH e S
g2 A5 5P
37C ' 5%CO BB T (FAME Lt ERh)wme L bk 24 ] Fris|cd mve Fipl o
BIEIEP I A kKR MTS R @ imre 3 78 {77) 5 11 LDH leakage | € w e & 14 5 127
P mie R T CDAT (T2 4 & 1533)8 CD8 (Tez % Hh3z)z v (& » 14k T ™ ‘oo 37 3
AT Y ISR AR A TR e R IL-2 2 £ o

»axa

ZAF SR LA ,mnailzaﬂﬂ_zﬁ‘i%%i&i%% 24 | pF s R ]%“% %)

FEE P B e 2
Remieth i p 8 &1 EFEAT THLT A S ALK w2t MCL16 % /] B 4 % 'w e $k 2PK-3 »
MELRRIBEFREFSARE % A A u) % 80% RPMI 1640+ 20% FBS 2 90%
DMEM +10% FBS- ' »t 37°C‘5%C02I%<i’i—fi% 0 RS ERULALET 2 mr BT
B2 @RI AP B T BRI P Y EIEAN S E I S mAT AR RS
gl R S A RA FL e KR S H B B3 MR R L ¥ PR
W2 bhpredbkidd ig8s v $-2  Ho R imsgHEe; S E2

FIMAREHE L S SRR AR S IMmAEAE R S u o e
Bt e BT H AP ST AR AL FRERRE 8B LA FAE



BE AT 5PN BTC  S%CORBT (FME g 2 ER)EIE L R E 24P
Yo B fmre R o
BIEIEP CAr SRR R MTS R 2w e ¥ 5 1775 5 11 LDH leakage ip| @ e & {2 1 ¥ 12
AR AR AT R T AR,y 78 -
(s34 47 ]
#dy w4 mean £ SD 457 5 1 SAS(8.0 %) {7 Syt A 475 ¥ 11 one-way % two-way ANOVA
% Tukeytest i (AP M {227 o £ B i s P<OO5 P47 & § 3t L & o
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LBP 2 RPS ¥ B %

ﬂ’i* itz FBenAesrif 2. LBP 2 RBP 2 ¥ JE & 4 w4 70.4%71 3 72.41% -
% kR 2 LBP 2 RPB #3* H-4-1|-E ‘m"eigﬁ' A3
- LBP0O.2mg/mL % 1 %12/ i 2% PR u ,};}i’ﬁ kg frd] H-4-11-E 2 o
8% (77.68% % 13.99% ; fig.1); ¥>* RPS & TR R % 12 s B 5 7+ RPS
0.2mg/mL fdrdlem = & 3 o ’i’é;b‘g'f_ﬁ_f?‘ (132.58% + 23.73% ; fig.4) -

.
ni;ay"—_

# P BET LBP & RPB $3t H-4-11-E w7 3 7 1§25 :

i LBPOSMYML £ k3% 24 2 48 [ pris BT 12 pFy ' f@,zmseig;gs,:
(86.33% + 21.9%% 93.8% + 4.85% vs. 115.79% + 9.68%; fig.7); ¥ ¢t &%+ RPS0.05 mg/mL #
3tk 24 2 A8 [ PRI B % B E 12 PF ' i ve 3 8 % (91.85% % 7.36%% 100.25% +
9.37% Vs, 116.46% + 9.97%; fig.8) ; RPS0.2mg/mL £ Fr 33 % 24 % 48 [ Fr{s » %+ B7 ¥
12 ) P v 4 hm e 3 8 5 (96.52% + 11.67%% 96.14% + 4.74% vs. 132.58% + 23.73% ; fig.8) -

7 kR 2. LBP 2 RPB $% HA 22T/VGH m¥ 3 7 75 :

&4 LBPOSMYML £ 2 % 24 | P51l > i % % TLEH # B & 4 P 844 HA 22T/VGH
2 wve 378 % (62.69% + 10.13% ; fig.9) ; %+ LBPO.5Smg/mL £ Fr 32 % 48 | pFis » &% i d
@ORR G M B e % (82.45%+ 10.59% ; fig.10) 5 ¥t RPSO.5mg/mL & 3 » &£ I

BAE 24P 0 SRS B e Mimre B E % (70.5%+7.67% ; figl2); Ei & 48 )
B 15 7% 1 dm v #5232 76.02% + 6.07% (fig.13)

% b FFFBLT LBP 2 RPB $13¢ HA 22T/VGH % 3 5 1§25 :

BRHT %I LBPOSMML % feip & 24 Fis o drdlimie 3R FA s £ 48 5 T2
| Pk it (figd5) 5 @ RPSO.5mg/mL » £ 4 #p ke % % (fig.16) -

IR R %A %Y T AT A SRR HA22TIVGH # #3010k 2 # § 4 pEeh
A REETREHRHANEE F - RGPS BHELL i Ima IR § ImEkrsR
% 248 48 [ P2 b WEF 5 PEAIR R 4e o Fo) R e s BT )L B B o
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Fig.1 Effect of Lycium barbarum polysaccharides on H-4-11-E cells after 12 hr. All values are meant
SD (n=6). Values not sharing with the same letter significantly differ at p<0.05.
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Fig.2 Effect of Lycium barbarum polysaccharides on H-4-11-E cells after 24 hr. All values are meant
SD (n=6). Values not sharing with the same letter significantly differ at p<0.05.
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Fig.3 Effect of Lycium barbarum polysaccharides on H-4-11-E cells after 48 hr. All values are meant
SD (n=6). Values not sharing with the same letter significantly differ at p<0.05.
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Fig.4 Effect of Rehmannia glutinosa polysaccharides on H-4-11-E cells after 12 hr. All values are mean
+ SD (n=6). Values not sharing with the same letter significantly differ at p<0.05.
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Fig.5 Effect of Rehmannia glutinosa polysaccharides on H-4-11-E cells after 12 hr. All values are mean
+ SD (n=6). Values not sharing with the same letter significantly differ at p<0.05.

treat 48 hr

120 a a a

100 |

80 |

40

Cell growth(100%)

0 0.05 0.2 0.5
RPS (mg / mL)

Fig.6 Effect of Rehmannia glutinosa polysaccharides on H-4-11-E cells after 48 hr. All values are mean
+ SD (n=6). Values not sharing with the same letter significantly differ at p<0.05.
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Fig.7 Effect of Lycium barbarum polysaccharides on H-4-11-E cells after 12, 24 and 48 hr. All values
aremeant SD (n=6). Values not sharing with the same |etter significantly differ at p<0.05.
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Fig.8 Effect of Rehmannia glutinosa polysaccharides on H-4-11-E cells after 12, 24 and 48 hr. Al
values are meant SD (n=6). Values not sharing with the same letter significantly differ at p<0.05.
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Fig.9 Effect of Lycium barbarum polysaccharides on HA 22T/V GH cells after 24 hr. All values are
meant SD (n=6). Values not sharing with the same letter significantly differ at p<0.05.
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Fig.10 Effect of Lycium barbarum polysaccharides on HA 22T/VGH cells after 48 hr. All values are
meant SD (n=6). Values not sharing with the same letter significantly differ at p<0.05.
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Fig.11 Effect of Lycium barbarum polysaccharides on HA 22T/VVGH cells after 72 hr. All values are
meant SD (n=6). Values not sharing with the same letter significantly differ at p<0.05.
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Fig.12 Effect of Rehmannia glutinosa polysaccharides on HA 22T/VGH cells after 24 hr. All values

aremeant SD (n=6). Values not sharing with the same |etter significantly differ at p<0.05.
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Fig.13 Effect of Rehmannia glutinosa polysaccharides on HA 22T/V GH cells after 48 hr. All values
aremeant SD (n=6). Vaues not sharing with the same |etter significantly differ at p<0.05.
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Fig.14 Effect of Rehmannia glutinosa polysaccharides on HA 22T/V GH cells after 72 hr. All values
aremeant SD (n=6). Vaues not sharing with the same |etter significantly differ at p<0.05.
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Fig.15 Effect of Lycium barbarum polysaccharides on HA 22T/VGH cells after 24, 48 and 72 hr. All
values are meant SD (n=6). Values not sharing with the same letter significantly differ at p<0.05.
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Fig.16 Effectc of Rehmannia glutinosa polysaccharides on HA 22T/V GH cells after 24, 48 and 72 hr.
All values are meant SD (n=6). Values not sharing with the same letter significantly differ at p<0.05.
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