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Abstract: In order to investigate the effects of the extracts from different parts of aquatic vegetables on the proliferation of human
hepatoma HepG2 cells and human gastric cancer SGC7901 cells. In this study, 15 kinds of alcohol extracts and 15 kinds of water extracts were
obtained from different parts of 7 common aquatic vegetables including water chestnut, gordon euryale seed, lotus root, water taro, wild rice
stem, chufa and arrowhead. The effects of different extracts on the proliferation of human liver cancer HepG2 and human gastric cancer
SGC7901 cells were detected by the CCK-8 method. The results showed that the alcoholic extract of water chestnut shell, alcoholic extract of
euryale shell and water extract of euryale shell exhibited significant and dose-dependent inhibitory effects on the proliferation of HepG2, with
the inhibition rates being 70.2%, 83.52% and 71.89% respectively, at 400 pg/mL (the inhibition rate of positive drug, the entafluorouracil (5-Fu),
was 73.19% at the same concentration). The alcoholic extract and water extract of water chestnut shell, alcoholic and water extracts of euryale
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shell, alcoholic extract of euryale flesh, alcoholic extract of lotus root, and alcoholic extract of water chestnut peel exhibited significant inhibitory
effect on SGC7901 proliferation in a dose-dependent manner, with the inhibition rates at 400 pg/mL as 58.86%, 46.79%, 41.27%, 67.11%,
49.93%, 57.3%, and 58.96% respectively (the inhibition rate of 5-Fu was 49.33%). Pearson correlation analysis revealed that the effects of
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aquatic vegetable extracts on tumor cell proliferation were related to the contents of flavonoids and polyphenols.
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Table 1 The effect of aquatic vegetable extracts on proliferation in HepG2 cells

F 95 tm B A R AT ) /%

Hi 200 pg/mL 400 pg/mL 600 pg/mL 800 pg/mL 1000 pg/mL
%A BERD 27.5948.46 70.2+1.53 74.17+6.26 80.57+3.75 81.9+13.11
Z A KR 11.74+5.80 36.44+9.09 75.10+6.50 80.371.64 87.99+4.78
% A NBER 11.8+16.94 19.32+3.09 19.59+16.25 20.77£15.69 31.34+12.28
% A KR 8.18+3.91 12.86%1.76 8.05+7.27 17.92+1.31 24.14£6.73
R E B 50.87+5.2 83.52+5.24 87.25+4.22 86.76+1.82 92.03+1.62
R KR 30.41+2.87 71.89+4.68 79.46+5.73 73.78+9.17 80.81+4.47
R NBR MY 11.80+7.65 35.1143.19 48.03+1.29 58.59+9.2 74.44+2.23
R HKR - g - - -
X @iy 32.97+3.11 38.89+2.67 47.79+2.00 68.20£1.99 49.57+0.88
T artkRy 23.77+£2.09 25.37+1.34 19.50+3.99 24.89+1.43 24.69+1.99
X & MEFRY) -16.95+10.29 3.22+525 12.61£3.57 15.55+0.42 17.09+10.71
X @ WKEY 1.73+2.94 -6.00+£14.67 17.99+3.08 7.38+£10.35 14.30+1.56
FKABERY 28.87+1.79 35+5.87 37.75+10.76 38.3145.5 58.03+2.39
F Sk BRAR - - - - -
Tk WERRY - - - - -
F K AKRY - - - - -
BT ERMY 10.10+3.73 21.23+7.18 38.93+3.57 61.36+4.91 67.04+10.12
8 KR 3.47+1.62 22.95+2.69 28.00+5.44 30.74+3.47 39.16+7.62
B BEAR Y 33.28+6.91 42.08+9.27 55.5+4.67 55.28+3.97 56.74+4.18
F8 KR -36.67£12.63 -20.69+11.53 -0.97+4 5.69+6.62 17.50+£2.32
BT RERY -11.99+5.89 16.07+3.3 19.42+3 4 22.06+2.08 39.81+1.44
FEIT KR - - - - -
AL EERY -8.49+15.37 5.90+1.79 18.98+11.94 21.72+0 23.83+1.46
BB KR - - - - -
Bt W BEAR A 38.29+7.95 42.01£5.6 45.44+7.01 44.99+7.44 49.91+12.61
Bl M KA -6.75£13.29 -3.88+11.88 9.96+4.05 7.68+10.39 10.30+11.4
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FFH KRG -20.743.36 18.05+7.89 34.79+5.03 31.99+10.73 51.06+4.06
ER-V L 70.13+7.61 73.19+6.16 75.4+0.98 80.63+2.24 82.94:+4.07
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Table 2 The ICy, of aquatic vegetable extracts inhibit

proliferation in HepG2 cells

o ICsy/(ug/mL) R?

A RERRA 312.72 0.8746
F A KR 441.73 0.9582
R bR 148.51 0.8411
RFE KR 289.34 0.7931
R ENBZRY 586.77 0.9817
X @rtiziRY 937.33 0.9362
F kR BERY 851.18 0.8233
BB 686.35 0.9223
i8R EERY 570.14 0.9266
kM EFIR 1288.97 0.9122
FFHEERY 1372.21 0.9138

5-FU 18.42 0.9098
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Fig.1 Four kinds of extracts on HepG2 cells growth inhibition
rate under different concentrations
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Table 3 The effects of aquatic vegetable extracts on proliferation in SGC7901 cells
B % an i RITH) F/%

e 200 pg/mL 400 pg/mL 600 pg/mL 800 pg/mL 1000 pg/mL

F A B R 47.47+10.46 58.86+8.97 75.95+9.56 81.01+5.7 90.03+3.59
Z A KR 15.38+4.00 46.79+4.84 73.7245.88 82.69+16.36 95.5149.99
xR NBERY 12.73£3.31 19.22+2.38 23.64+3.31 29.61£5.9 62.34+10.02
& A RKRMD 8.17+4.16 26.80+5.55 32.68+3.92 41.1849.87 59.15+9.71
R R B RYD 12.70+11.98 4127455 88.89+7.27 88.80+2.75 96.83+2.75
R R AR 61.39+8.23 67.11£3.47 75.00+32.68 75.33£5.56 78.45£2.72
R SR ABERMY 21.45+5.7 49.93+1.93 52.75+13.15 65.51£9.38 82.75+5.53
Rk W KR - - - - -
X artEzRY - - 1 - -
LartkRY - Py - - -
XA MEFRY - | 3 - -
X E WKRY - - - - -
F 3k HBIAR M 28.16+2.01 34.66+2.01 44.36+5.43 44.01%6.03 55.42+7.12
F kKK -16.36+3.93 -0.46+4.66 24.38+5.24 46.37+0.33 49.61+2.95
FRNERRY - . - - -
F KW KR - - - - -

By EzRY 41.20+6.19 57.30+3.37 71.35+£14.29 79.03+8.73 79.40+2.83

3B K 11.14+8.12 19.33+13.18 25.59+5.88 6.56+3.64 33.77+7.22

BB 10.87+10.25 28.74+4.43 44.20+7.67 50.00+5.80 64.49+4.10

38 BRI -35.03+11.63 -25.38+3.83 2.54+1.52 16.2442.15 30.96+9.79
BT RERY -22.2248.57 21.2745.95 -6.98+1.35 0.63+4.95 32.38+4.79
BT R - - - - -
A F B AR -26.97+9.49 2.56+2.78 15.85+2.15 16.17+0.57 16.3442.09
BB KR - - - - -
AN ERRY 17.60+2.53 12.91+9.53 15.09+6.48 15.09+7.62 153124
W KR - - - - -
FFHEER 52.60+6.66 58.96+5.89 59.93+5.28 48.72+2.99 60.90+10.32
eSS L - - - - -
EFNERY - - - - -
EF W KRY - - - - -

EX VL4 25.13+9.53 49.33+7.63 70.83+7.08 80.24+4.03 86.29+0

E SRR AAHIROR.
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R 4 IKERSHREIHINE] SGC7901 IBFEAY 10 L5R
Table 4 The ICs, of aquatic vegetable extracts inhibit
proliferation in SGC7901 cells

HE S 4 AR ICsy/(ng/mL) R?
%A EERY 24031 0.9701
& kR 403.49 0.9938
% fA WBLIRAY 1207.35 0.6409
& A mKE 927.92 0.9298
R REERY 393.86 0.9346
R 5 Rk 71.98 0.9648
FERNERY 457.66 0.945
¥k K BEIRAY 808.68 0.9561
¥k BRI 1010.37 0.9492
3B MBI 281.66 0.9801
38R EEARH) 719.74 0.9783
FH AR 96.93 0.8675
5-FU 380.52 0.9922
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Fig.2 Seven kinds of extracts on SGC7901 cells growth
inhibition rate under different concentrations

E: Bl R B TR e ) R R 5 M £ F R KRB
ELFHET (p<0.05).

K 4 TLUEH, Sk, 2255 e
XF SGC7901 H4FAMIFIHI R R Bty FLHFAFDHIZE 1)
ICso 1E43 59 71.98 pg/mL. 96.93 pg/mL. FIKEZE
TR FETRERY) . SEIGSTREARY) . B SR
Y. RSERIREERY). X SGCT7901 SEFE I AL UT
HICs 155331 240.31 pg/mL. 281.66 pg/mL. 393.86
ng/mL. 403.49 pg/mL. 457.66 ug/mL. &2 s05ct
B LAAL, [EA G R 2 (R EESE% SGCT7901
HETEANHSOR R T /K. FHMEXT I 5-FU 385 5E
28 1Cso 18 380.52 pg/mlL, ZEMFEREIRY). 354
FKIEY) SRR R SLFIKIR . 2 SR
TV FETEERRY) . 2R RSN 1Cso (/N T FHYE
MRS HAHZ AR, i & 2 #E4T B

VEFIFRIAR R N2 Mo sey) . ZEMeKigY. X

(=]
—_
(=3
(=3
(=)

14

SEFERESRA) . ISEITKIEY) . RS RERRY) R TE
Y. R MRS 5-FU BHTHOR, 2 me
YIxF SGC7901 BAFEINHIVER, (RXHR EEABUK,
He 7 FEESNT SGCT901 FrIXEFE N A F RN -
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IKSEW) . FETEEIRY) . 22 AR SGCT901 (13
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FHEEEIX SGC7901 FHMIfEH 5 5-FU LLTE A 2
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5 (p>0.05),

2% EATR, XF SGCT7901 SEFHHN A BuF R 1t
FREEEH, 2255 R BEARMIAEMIRIR BERS XY SGCT7901
IR T 5-FU, mikEREST 5-FU. 5%
[[EE7% 7/ N D et ) N NS 57 N s N [ X7
Y. RIS DL R 2R T B R AR AR IR LS T 400
ug/mL IRFEHF X SGC7901 [ FAFNHIRR 5 5-FU &
BEZET (p>0.05). FEMFCIRDAIXT B A Y 5HE
TR, X HEERRE A REP Pk A
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FIGhE AR R e IR AR E I T SGC7901 4Hf
24 h ] ICso N 279.64 pg/mL, 4R L4 L HAZETEK
YMERT SGC7901 4HMd 2 h B, FIFEIA 14.06 g/L
I, HIIREAEN 37.76%; T BLE SRR F 25 25 e L
MG ST T 2, HAE T SGC7901 4
24h, ZHHEIIAEIE RN 45.52%; MRRKZERF7T 45 3k
T MAZET. M35, TAZERN LR LB
SGC7901 A HLUF MR, fEMREA 50 pg/mL B,
HAEHT SGC7901 4 24 h =M= 45w LA
3] 89.11%- 71.79%F1 70.17%.

2.3 KA BRI 1w e e R e 1, (H 5

H AL R AR K AT

sty B Gl b e R (O ERS RN L TYNE A
B BTSN, 30 FiRE) Y A S 2 &
SO S FARIR I E R, 36 5 453 1, SREUWNH] HepG2
HETE 1) 1Cso [H 5 H I X 2 W & =R B E AR, bEE
T AN 22 By S A, X HepG2 (S B R
BRLT, 1Cso fER/IN . FEHUIHNE] SGCT7901 HFHI 1Cso
5 N 2 & & R EMHR, MEFRIMZ &
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RGN, X SGCT7901 BT R BELF, 1Cso
{EBR N IR HIWK AR SRS D R R 1 S
HAEM, 2B EA—ERR.
<5 IREUIHIHILRREIETE | Co ESTRIFEEIE SR
Table 5 ICsq value of extract inhibiting cell proliferation and
the chemical composition analysis of the correlation

Pearson #8514
Ak
R E
HepG2 1Cs -0.863** -0.839%*
SGC7901 1Cs -0.589* -0.601%*

VE: R 0.01 K (W) AR FEARE; 4 0.05
KP () LR EARE,

3 ZHig

3.1 HEIKAGRERA A E R, HA
IR R« Fe SR 5, R E I BEIRIR 2
ARG DA 7 PR AR SRR AN RIS UL (S B A
Bl ARSI B IR AR, RH
CCK-8 2l =t AT HepG2. A B SGC7901
YHARIGTE IR o 45 S R BRI R R S R R A [
FEVIRT HepG2 SEFEANHIRCER ZR T 7K 52« BRE 205k
FARMAZ AL, FE [FRh RS R R 2 (Rl BEER A0
SGC7901 H4FA N R 28 T /K52 . BEded 2 H
70% L EESEIUBEAAE, W TIEIRAR . KIEYRE
VR PR R R AR V2 VR TR AR 1K, B X ) 3
BURMRMEAR], RSP BRI, KERY)
FE R R . KEB 5 B3R5 N BT
HepG2. A B SGC7901 4 fridihi i R om T 7K
Yy, B SRR AT e H A T 2 1) s AN 2 TR ) )5T
FEIXEE K A GRS, 2 S FERESEA% HepG2
A A SR T, L 1Cs fE N 148.51 pg/mL. %
SEFE/KFEPIAT SGCT901 HFH M HI AR e if, LA 5H
A ) ICs0 fE 71.98 pg/mlL.

32 LR ETR, SRS S KSR N
Ji HepG2. N B ¥ SGC7901 4 54k HUR T
FHIC: 3T 2R W /K AR B S S BT e 240 4 5 1) 52
Wi 5 HEEHR . 2B EEA R, 2R RAKAER
KHPIFRMARAE T — S, FEim ke
ERANI Ve ST NS S i G/ NI B S Wil D b
YRR S HABRBEATRIE 5T
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