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Abstract

AIM: To investigate the inhibitory effect of
favonoids from Hedyotis diffusa willd. (FHD)
on human hepatoma cell line SMMC-7721
and BEL-7402 in vitro, the antitumor effect on
transplanted H22 tumor cells in vivo and its
influence on the proliferation cycle, apoptosis of
tumor cells and immune circumstances.

METHODS: MTT assay was used to measure
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the inhibition of SMMC-7721 and BEL-7402 cells
exposing to 0, 5, 10, 50 and 100 mg/L FHD for
24, 48 and 72 hours. Sixty Kunming mice were
randomly and averagely divided into 6 groups.
Except those in normal control group, the other
mice received inoculation of H22 tumor cells,
and then treated with normal saline, 5-fluoro-
uracil (30 mg/kg), and FHD (25, 50, 100 mg/kg),
respectively, for 10 days. The following indica-
tors were compared among the 6 groups, includ-
ing the inhibitory rates of tumor weights, the
distribution of H22 cell cycle, the apoptosis of
H22 cells, the thymus index (x 10°) and splenic
index (x 107) in mice bearing H22 tumors, the
splenic lymphocyte transformation efficiency,
and the serum levels (ng/L) of tumor necrosis
factor (TNF-a) and interferon-y (IFN-y).

RESULTS: FHD inhibited the proliferation of
SMMC-7721 and BEL-7402 cells in vitro in a
dose- and time-dependent manner. In compari-
son with those in the model control mice, when
FHD was used at the concentrations of 25, 50
and 100 mg/kg, the growth of H22 tumors was
obviously restrained (P < 0.01); the proportion
of Gy/G,-phase cells was increased (30.36% *
5.72%,32.83% + 6.67%, 39.67% + 8.01% vs 25.62%
+4.36%, P <0.05 or P < 0.01), while that of G,/
M-phase cells was decreased (7.65% * 2.32%,
6.33% +3.43%, 2.22% + 0.98% vs 11.13% + 2.77%,
P <0.05 or P <0.01); the apoptosis of tumor cells
was significantly promoted (2.41% + 0.42%), 2.22%
+0.33%, 2.07% £ 0.40% vs 1.47% + 0.66%, P < 0.01);
the splenic index was down-regulated (51.43 *
8.31,47.43 +7.89,48.64 £ 9.35 vs 67.63 £ 7.44, P <
0.01), but the thymus index (33.36 + 4.09, 40.35
+5.79, 34.57 £ 6.56 vs 22.43 + 4.52, P < 0.01), the
splenic lymphocyte transformation rate (10.83%
+3.75%,11.33% * 5.04%, 13.58% + 4.62% vs
9.35% % 2.02%, P < 0.05), and the serum levels of
TNEF-q, (257.56 + 42.29, 386.36 + 25.97, 364.52 +
23.62 v5101.43 + 24.72, P < 0.01) and IFN-y (355.83
+35.74, 392.31 £ 25.17, 357.38 + 34.82 vs 172.35 *
29.02, P < 0.01) were markedly elevated.

CONCLUSION: FHD has inhibitory effect on
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hepatoma cells both in vivo and in vitro, which is
related to the blocking of tumor cell proliferation
cycle, promotion of tumor cell apoptosis and
regulation of immune circumstances.
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HH: #F5% G jee& 3 ¥ 35 BR(FHD) T AT &
48 JLSMMC-7721, BEL-7402 8494k 5} 44 4 7,
b oy RS ALPE AT S H22 89 4K 19 20 ) AF B Am )
HEIAEM. AT, BIESDERGHH.

FiE: MTT##FMFHDAO, 5, 10, 50, 100
mg/Li& BT, T24, 48, 72 hat A M5 e
SMMC-7721, BEL-7402 8 #p 4] & T 4t. 29
& INE60R, FALIRI0R A Ef IR 2E, A4
FH22 9B 4k, R AAR A AT R4, S5-FUMA
*FIRZ(30 mg/kg)Fe & KA ZFFHD% 2520
(& H) A425, 50, 100 mg/kg), BAEZ2510 d
)&, YOE B4 I S e ) . H2248 IR B o
Ao B P T R, PRAR B LR AT I s ROR B AR 36 S
(X107 PRRAEFE (X 107). Lk & fm itk
FFn dn FTNF-a+ IFN-y7K-F(ng/L).

ZR: FHDXSMMC-7721. BEL-7402%jf
ARSI RAE R, B 25 FR MM A )R]
IR HHE(P<0.05). 5 AEA x; BE 2848 1L, 25, 50,
100 mg/kg FHD 2 -4 4] /s S AL HEH22 0
J&(P<0.01), 1£G,/G,HAH22 4a e, A5 1% %7 38 hm
(30.36% +5.72%, 32.83%+6.67%, 39.67%+
8.01% vs 25.62%+4.36%, P<0.053.P<0.01),
G,/M # 2m e ve 45 3% %5 F 1 (7.65% +2.32%,
6.33%+3.43%, 2.22%+0.98% vs 11.13%+
2.77%, P<0.053.P<0.01), 423t i 5 4m L )
T(2.41%%0.42%, 2.22%+0.33%, 2.07%+
0.40% vs 1.47%+0.66%, P<0.01), FAKAT 75 />
RRRE 5 4(51.43+8.31, 47.431+7.89, 48.64
+9.35 vs 67.63+7.44, P<0.01), J+ &5 MR35
#(33.361+4.09, 40.35+5.79, 34.57+6.56 vs
22.43+4.52, P<0.01)F= Ik & 20 fon 5540 5
(10.83%+3.75%, 11.33%+5.04%, 13.58%+
4.62% vs 9.35%12.02%, P<0.05), 5% & o iF
TNF-a(257.56£42.29, 386.36+25.97, 364.52

+23.62 vs 101.43+24.72, P<0.01). IFN-y/K
“F(355.834+35.74, 392.31+25.17, 357.38 &
34.82 vs 172.35+£29.02, P<0.01).
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Al T S (Hedyotis diffusa willd.) & vt # R H:
R, AP E A )L R M
WL VLRt A KM, sk, Tt
JiRg VR F 5 A B R L. AR, O R 2
(flavonoids)s sy P A F A MLHIREFUEE WAR
B BRATVE AR AN, BT A
I 5 5L 3l (flavonoids from Hedyotis diffisa
willd., FHD)XS MR A, M4l B 4 4
WL T AR R R T LR

1 SRIRTSE

1.1 A4t 18-22 gRRMARI/NEL, &, WEEH, WA
FAHS R 2 KA SR B ) . /N il Hep A22
JH e 4 B RR (H22), A 41 flifkSMM C-7721,
BEL-7402, It [ DU 1] K 24 46 74 B 27 Hoc i i
SUHT. FHD: [I{ele & 52 il b 2 25 K 2E
28 B E SR G, 2 Ak AE O E B
(ZRG, Al 85.63%); 42500 mL/LZEEH
i, A BRERKFRRE, 0.22 pmug it neRR s, HT
RN SEB: 42500 mL/L Z BV AR, RPMI1640F
B, 0.22 umiERS UERR R, H TSR BUR
WEIE (5-F U) T S OREE SR 2 SRR TR A 7)),
RPMI1640. FGZF-IMTE . BEE AR (Gibcoa 7)),
MTT, PI(SigmaZ ), DMSO(HCAR R etk Tk
), fEJJEE A A(ConA, SigmaZdil), /N,
TNF-o, IFN-y ELISAIXFI G (s34 TR B
NF]).
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Pzl RIS/ THHARE()IIE/4R) BRE() HPEBER(%)
EANIRAE 10/10 22.4/33.8 1.624 +0.422 =
FHDZH 25 mg/kg 10/10 22.6/32.6" 1.033 +0.376° 36.4
50 mg/kg 10/10 22.5/31.7° 0.835+0.342" 48.6
100 mg/kg 10/10 22.3/30.8° 0.651 + 0.440° 59.9
5-FUNIRA 10/8 22.2/21.6 0.531+0.287" 67.3

°P<0.05, "P<0.01 vs ERIIYIBA; °P<0.01 vs 5-FUNIBA.

A I FRSMMC-7721, BEL-7402, 1100
mL/LAGAFE i . 50 U/LT 7 2 A150 me/LEE7F %
[(IRPMI164055 W #E37°C1HE . 50 mL/L CO,
WA R FR. R EAE K SMMC-7721,
BEL-740241 g 425 X 10°/4L3 R0 96 FL 15 F- 1,
I 724 hAIEEEJS I AFHD. FHDHEUS MK B4,
LR E YN0, 5, 10, 50, 100 mg/L, REAS S 4
A 6FL. R SELLIEI24, 48, 72 h 3/MEH I
) AT AT MT TSI, A0 F H DX 755 B 40 K (1)
A KAMABIE L. LA490 nmife K 5 W B (A L.
HHIZE = R B ALA 490~ TE 5 ALA 490) 0] BEFLA 490 X
100%.

1.2.2 33/ RO F A AT S H2269 375046 A Bl
HLEL 10 /N A IEH 0 IR AL. H2240 i 52 95 )5
BEFRARAR, WA AU K 0 e, DL 3 R K
HEN PR JE 21X 107/, H40.5 m L4 Bz
TGRS, 7 dfE N BUEK, AR B R
IKFRRERL - A0 MBS, LL0.2 mL/ AT
RS0 /N RA TS R, 24 hie#
SRR /N BN Ky SHL, BRAL100L, Rl A
X FRZH (PR ER K 5-FUBH X BE4H(5-F U, 30
mg/kg). FHDmHYEFIEAL(25, 50, 100 mg/kg).
FHARF R R, MRS 4A 2, L4 2510 d,
ARG 2524 hJi5 2MEIE F1 AR ST, UM PRk i,

THEAIIR . SR (%) = (I A - B8 ot
FE-VETT ALY SR TR )/ A s RT3 9

X 100%.
1.2.3 sy KA AP AT i H22 40 L3 58 5] 20 BB
T8y Hon AR T KR He A -2 mm®
TF B B 40 B kv, JHPBSUE3 YR, 1700 mL/LI
4 CIK T 2, PIGL, FHR Al A (FCM) 7>
A 400 e J0 39 % SR 40 A 175 000, B A PR 1 .
1.2.4 *FH2247 98 ) R A S e ey Hem R, IR
IR B s B 2H N BB RIVERR BT, B
DUAH I () 44 J5 316 LL100%, 43 710 75 H i i i 4
FUFITFEAL.
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JURLJEE OR L 0 i e e S B g A A B
T 43 B H IR R BT R, 200 H AN BB 4N 8 M,
FH37°C T (I D-Hank's i [ 5 e &%, 1000
r/min N &02%, %10 min, B4 )S, S
D-Hank'si 25023596, ARPMI1640+100 mL/L
JIN A I T AR A2 X 10 /L 4N i B, efh T
96 LI FEM N, BE£L200 uL. BICon ALLAIN
ConA4l. TLCon A4IHUIE W X AIbr A, 641K
fL; HAaKHHConA, 3 HCon ALK LN
10 mg/L, W73l ¥e6 M5 AL. £59772 him, ATMTT
KR, LLS70 nmife Kl sz RO BE (A E. TF 5 R
FREL(ST = Con A4 LA 5,/ ToCon AL FLA 50) FiTiR
B 41 4 Ak K [transfer rate = (BRI AR ASLIN
ConA & SUF & 4 bR AL ConA J5 ST) X 100%)].

H22 £ 38 /1> BRI TN F-a, TEN-y7K (K
D 2 AR G ER R I ELTS AR I H22 41798 /1N
B TNF-o, TEN-y 25 5. AR FR oA ol PRk 2
LA Y. RS B (A ELAE b vfe i 28 SRk 75 iih 2%
Ji R, FEARAE AT A R R AR P 4l R R

St AR PR E AR i mean+
SDF R, Hds AbBIR LR 35 75 22 40 M, F408 0]
PP LR Fg R 5.

2 BR
2.1 *F3E IR AN I b ey Ak s %) 4E L FHDXT

SMMC-7721, BEL-740241 g 34 547 W {2 sl
1EFH(P<0.05), F H. 5 71 F ARG AT IT [1) 44t 12
(E).

2.2 s RO T A AEAT BH2269 3 R AE A %
FHDZ1 8 Jit 5 35 Wl Z AT B A0 B 41.(P<0.01),
I v v ) B 4 TR AR 2R 40 0l R 36.4%, 48.6%,
59.9%, 1H % 498 FANAKT-5-FUX B 1)
67.5%. 5-FUX FEA 1) 28 R A ot & b 221G T 2
X2 (P<0.01); % FHDZ [ 2 AR AR i 5 5 #
SR TG B3 22 2(P>0.05), H22 @ T5-FUXS

WA # S 5
BT, #5585k
e & AR
o B AT B A
R, B2
¢ 7 by Bk o 0 TR
N, HEHR
B E TR 5
B, 3R E THRA
S, w kA A
R AR
HERZE -
o AL KRR
T AR5 KA
5 I A8 45 A6 AR
JEAE R RN
St A b 3k B B R
2 Jie, JB) 3 A 4% .
mILA T, IR
AR ¥k
S5/ RS
B R AIRAT, AT
¥ 25 R o IR
F 69 BT 5 e R
Yo, A,
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mZAEZE A 50 —@—100mg/L 1 FHDXSMMC-7721,
AREAN, O A 50 mg/L BEL-74024BIEAVHIHINER. A:
#rELEE k@M 405 —€—10mg/L SMMC-7721; B: BEL-7402.
SFAMBESMMC- S —=—5mg/L
7721, BEL-7402 :‘{ 30 -
mp LA R =
sem, AzAE R 201
R E Tl P
Hok, i e 10 -

GG, #  he e, 0
B A%, G,/ M 21 2
yetal, 52 I 4m e ) 0 24 t/h 8 72
B, PR
mp M, %y B 60 —@—100mg/L
AR E S5 5o A S0moL
fe, FRBETNFo, < —¢—lomg/L
IFN-ykF. i 2 40 - —®—5moL
Bemrwtss = |
EWAEH A = 30
HAH IR K 20
BT Hm
. 10 -

0

0 24 48 72
t/h

FHDX$/\ERASAR I A/EE H2 2 £ R 58 R HA A2 FA T A2 0@(mean + SD, 7 = 8)

BIREED %)

baxc] /O G,/NA = AT YBIE(%)
TERNYHRA 25.62 +4.36 11.13£2.77 63.41+8.96 1.47 £0.66
FHDZH 25 mg/kg 30.36 +5.72° 7.65+2.32° 60.35 +9.27 2.41+0.42°
50 mg/kg 32.83+6.67° 6.33+3.43" 59.64 +7.97 2.22+0.33"
100 mg/kg 39.67 +8.01° 2.22+0.98° 56.15 + 6.38 2.07+0.4°
5-FUNSIRAH 30.563 +6.99 2.01+0.73" 66.87 +8.36 2.76+0.88°

°P<0.05, °P<0.01 vs ERINIIBAA.

IR ZH(P<0.01)(£1).

2.3 xFar o RH22 48 i3 74 B 20 R T H %
wey FHD R 3 A0 b 5 1 EE H22.41 U G o/ G, 31
EL 451 326 9T 184 0, FE .G/ MUY 20 1 BL 451 328 38 T B,
U P A 5 B R S R AL AR B A R T
(P<0.05), 1S40 2 fr o7 () B A7) AN AR (P>0.05).
#%FHD4]. S-FUAMH2240 M T- R & w1
BRI ] I A (P<0.01)(£2).

2.4 H224 7 R I6 3. MAEFS 4. M
JIE sk € 4w R AL 09 Roh N R S, ISR
H W T E(P<0.01), IR HE HOR [Pk T 40 i
P B AR (P<0.01); 45T m P K = FHD
Ji, Anr 98 /0 B JVE 45 £ 2 PRI (P<0.01), it
FREUEZE TR (P<0.01), JHIHk 40 A A 2l 1B
FTHRI(P<0.05); 45T 5-FUJq, M8 /s BB 45
Koo BT FREC. IR A A A Ak R 2 PRI
(P<0.05)(F3).

2.5 A Fr A Rl A TNF-o, IFN-yK-F 69 % 0h
257 R EFHD S, iR/ RS TNF-a,
IFN-y/K 13 3 T8 (P<0.01)(%4).

3171E

AT AR A S5 3R B, FH DO A 4i i
SMMC-7721, BEL-7402 (1A KA B HNHI7EH,
H SRR (AR, AP SEBG R B, FHDE
FAEN AR PE AP H22 AR, HLR S
MHGNE. AR RIS (1 25 R W], FHDXY
JH-es EAT A D) B HIE .

0 I 98 A A L A v B R R AR R I —,
T2 B PR ORI AT e R iR 4
6L D)2 T Ay A 2, AN 52 b G B A
To 5 v R 0 i T LA e e 4 ) 48
B, J5F 40 oA B B st T AL
PUIIRT 2549 1 2 3 Ik 5% e 440 i A T O A
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7 3 FHDXYH22fE 8/ \ERIRAEISEL. MORRIEH. IRADHEMIRELEIIZI0(mean £ 5D, 7 = 8)

baxi:) IRAEIEE x 107) FIARIEE x 107°) [ IR LR (%)
[ERNIRA 41.08+5.69 35.72+6.78 12.73+2.32
EENYIRA 67.63 + 7.44° 2243 +4.62° 9.35+2.02°
FHDZE 25 mg/kg 51.43+8.31° 33.36 + 4.09" 10.83 +3.75°
50 mg/kg 47.43+7.89° 40.35 +5.79" 11.33 +5.04°
100 mg/kg 48.64 +9.35° 34.57 +6.56° 13.58 + 4.62°
5-FUNIRA 58.66 + 9.54° 18.73 £8.08° 7.86+2.11°

°P<0.01 vs IEENIRLA; °P<0.05, P<0.01 vs EHIITIRL.

(U7 ASHIEST % DR, FHD T R MO L 2 7 G/
G 4N b, BRARG/MIFI 4N B % 5 . i b4,
FHDAEF T-Go/G 1, 1 40 A 5 2 M 5 i 13 1
W, WD HLHE N2> 248, FRATTZEFH DI T 41
A K S D A A 5 R, R ILFHD )oK 4R
FIBEMAP2K 61 3 7 1 25 1E 3 K12, T4
A S LW A4 T EEMAP2K 61 2 51, ix st
25 LU, kR 40 i S 3 PR T RS A2 FHD
FI T e 4 P A K LA 22—

i 988 1) R A= AN AN 5 Tl 98 40 348 A o BT
5, AR5 R 4 AT T A2 A DA DG, Bl
PATTR NN, AT A AN 8 1400 51 2 o
Se T B I — /S L [R] (B A, T 5 R 4
LR T — 4 A R MR R T R AR, AT RN,
FHD AJ {5, 25 58 /) BURf e 11 H22.400 J f 1
FRATTLEF HDF G 96 20 i 2 A (1 40 56 K1 o 4
FOH IR I, FHDA] R 9 40 i b e 1-2 35 ]
(11252, bel-2FE PR el i 7L 1) 40 a9 4 i
FEDMO 3 ok $R R FH DR I 75 S e 40 e 1
FEARGUEAE T AL R T SRS ).

FRRER 2 124 8 Ay, WA HEAR () i T
RA, XTI A EEME. B S R
BB IR T, RPN T E b O T+
S AL E . AT 52 T FHDO a8 /) Bl 5
BB IRISEM, R BLFHD AT BRA AN B8 s T
AT R, IR MR R AL 51097 255-FU
BEARHIL A4 S g2 Th BE I¥) 1V FH A LE, FHDZEd 5 1h
RE M1 ] EAT B34 ConAJE— P24, At
] DU B A AR BEEE A 4k, X i R
5K IR EL AT B T AL AR AL, DRI, ConA S
IR R A B B A A DA VR R A B T R T
Bbr. TR, AR HEZH /)N BRI L 4 8 i
RS 5 13 /N BUBRARS, FHDASEfFIRE /IS Bk .40 i
FEALRE S T . XKW, FHDR N 45 2 mT i
A 988 /5 BRURRT IR B 40 P B . FRATTHEN: FHD
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R 4 FHDITH22/E 8/ \FRIETNF—a, IFN—yZK B2

(mean £ SD, 7 = 8, ng/L)

paricl TNF-a IFN-y
BENYIRA 101.43+24.72 172.35 + 29.02
FHDA
25 mg/kg 257.56 +42.29" 355.83 + 35.74°
50 ma/kg 386.36 + 25.97° 392.31+25.17°
100 mg/kg 364.52 +23.62° 357.38 +34.82°

°P<0.01 vs EAINTERZE.

AR VA 2L 40 i 184 B P R R Ot e e R ) S g
fi -z —.

S i R - 5 A0 7 A ) — 2R Ny
G5 W W, AT TP 2 TR S 4
FEAVE M. T4 & (interferon, IFN)JE — b
F, BAPOREE. . JuliEsE— R0
AW EE R, L S A R . TFN-y 3= 22
JE AL TN B RINK AN = A2 1, v DL B2
FOE b A M ey 3G e, H B2 i e g YT
YR, BEVOE A 1 P B 40 i DA A N K 41 i
P WEAE F, (2T 40 B AT A0 i (1) 73 A F0 ek,
FEB AN AUk, B R A T4 M (CTL)
A0 I EE A, 38 nT LA 3 R Al i e A
MHC-1ZRHU, M 56 S 33 240 B 1o 738 40 it
(TR, LA I i 4 40 S 98 T R 1A A U,
IS R A A T, R, TEN-y X T4
SR PR Sl B R OCEBEMAEM. R
EOXHFE, TFN-y0f T I A2 K 10 52 mi 2 801 1),
B EARG A T 2 5 e 1) S B i 52, (R fih
AR, ARG AT, A2 W] 4]
JAAH. ARG R I, FHD AT LR 42
I8 /I8 BRULYF HHTE Ny (R 7K ST, 3] 0 fir 98 4
SR, IR FE F(tumor necrosis factor,
TNF)& R HE L RIE W Me 40 L R B8 1 41 i A

WA R
AL E BN h
FRHEMRT @
e EE LKW
st A S 6 AR 98
PRI HRIAETR, A
m oL B R A%
M A T, iR
PN R, R
ARSI, A A
TH kX T4
kiR G ik
FEEFHEG R
BT AR A B hLH,
S — A e
253 KR,
A
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TUTAESR, BEAEIERERN R IR WA,
TNFLE 0 B AR BV 7 o 1A R SR R 5 H .
TNF-oufE A4 P 98k B 41 B AN KA i = A= f—
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