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Antiproliferative Activities of 36 Vegetables in China
on HepG2 and Caco-2 Cells

WAN Hongxia', LIU Renbin*, SUN Haiyan', LIU Dong"
(1. Shenzhen Polytechnic,Shenzhen 518055, China; 2. Traditional Chinese Medical Science Section, Shiyan Renmin
Hospital , Shiyan 442000, China )

Abstract. The work was to determine the phenolic contents and the antiproliferative activities on
human liver cells HepG2 and human colon cancer cells Caco-2 of 36 commonly consumed
vegetables in China. Based on the Folin-Ciocalteu method, Brassica alboglabra L. H. Bailey(Chinese
kale) (973.09% 31.29 pmol GAE/100 g of fresh vegetable) and Nodus Nelumbins Rhizomatis (lotus
root) (920.55+ 29.00 pwmol GAE/100 g of fresh vegetable) were found to have the highest total
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phenolic contents, whereas Luffa cylindrica(L.) (Roem. towel gourd) (44.94+ 4.16 pmol GAE/100
g fresh vegetable) had the lowest phenolic content. According to the methylene blue assay for the
quantifiable antiproliferative activities,A. iuberosum (Chinese chive) and galic bolt (garlic sprout)
had the strongest antiproliferative activities on HepG2 cells with ECs, values of 15.96% 0.88 mg/mL
and 17.54% 0.03 mg/mL,respectively,and A. tuberosum (Chinese chive) also had the strongest
antiproliferative activity on Caco-2 cells (ECs, value of 21.08+ 1.67 mg/mL) ; Brassicachinensis L.
(Shanghai pakchoi) (ECs, value of 390.52+ 17.63 mg/mL) and Ipomoea aquatica Forsk. (water
spinach) (ECs, value of 394.25+ 11.89 mg/mL) exerted the weakest antiproliferative activities on
HepG2 cells,and Capsicum annuum (green chili pepper) (ECsvalue of 390.217+ 4.78 mg/mL) had
the weakest activity on Caco-2 cells. The study did not prove a significant correlation between the
total phenolic contents and the antiproliferative activities on HepG2 (R*=0.0271,p>0.05) and Caco-2
(R=0.151 2,p>0.05) cells,indicating that the inhibition of cancer cells by vegetables could not be
explained solely by their phenolic contents.

Keywords: vegetable,polyphenol,HepG2 human liver cells,Caco-2 human colon cancer cells,
antiproliferative activity
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Fig. 1 Total phenolic content of 36 commonly consumed vegetable species in China
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Table 1 EC;, values of of antiproliferative activity of 36 vegetable extracts on HepG2 cells

ECs fE/(mg/mL)

M/ (mg/mL)

E[52 15.96+0.88 a >20
B 17.54+0.03 a >25
+@ 38.5242.14 b >45
ey 55.91+1.36 ¢ >400
I 63.39+1.84 d >400
T 4 63.70+0.33 d >250
ST 85.57+1.81 e >360
(=¥ 93.20+2.75 f >400
IriE 151.63+2.01 g >340
TEFE 169.60+4.73 h >400
AH 171.4242.9 h >400
W 243.46+3.90 i >400
A 256.33+8.10 | >400
Hls 262.59+7.91 j >400
RN 295.87+4.37 k >400
H AR 348.97+7.14 1 >400
HmIK 348.91+12.14 1 >400
BE 349.74+7.27 1 >400

Bh 3 44 TR ECs {8/ (mg/mL) B/ (mg/mL)
eSS 352.10+15.53 1 >400
R 390.52+17.63 m >400
2503k 394.25+11.89 m >400
41 ) & NQ >400
FAN/IE 3 NQ >400
Rk NQ >400
e NQ >400
LR % NQ >400
3k NQ >400
EEd NQ >400
o NQ >400
B NQ >400
£ K NQ >400
YN NQ >400
22K NQ >400
AL NQ >280
EP3 NQ >40
(RN NQ >40

T B 3L PR ROR 22 5 2, (p<0.05) , NQ 3R B S0 18 A 195 A R AR T 7 AR 52 38 26 47F AN BEE ik

B S $E U B 8 i 5 H BT HepG2 41 M 4
B Z AR G PEAR B2 (R?=0.027 1,p>0.05),
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BT HepG2 20 Jf 35 5816 11 A0 45 15 . i 31 O BT 484 4 17% e
5H BB & B A S Chu 58 AP RFIE 45 R —
#,Chu 5 BF 58 19 10 FP sk 32 $T HepG2 41 Jfd 3 5H
ECs B 5 H 50 & 2 22 () (9 A C MR B3 (R?=
0.121 1,p>0.05)
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Table 2 Correlation analysis between total phenolic content and EC;, values on HepG2 and Caco-2 cells

i ?‘i Eii Hep(;Z Biipc] FC.;O Pt Caco—2 1% F(Jgo [E

PSRN -0.046 0.843 -0.389 0.211
Bt HepG2 # 5 ECs -0.046 0.843 1 0.779%%* 0.003
Pt Caco—2 Hi4H ECy {H 0.389 0.211 0.779%%* 0.003 1

VE R FORTE 0.01 KT (U b 83 AR
2.3 RFREIYI Caco-2 MMM BEMMBIIE G R PO MR VKU 35 6 > T2 > &

A oSBT > I > WA S BE > T2 > b
B SRR B Y S i 5 HAT Caco—2 41 g 3% > TR, B AT AL A BTG A T M 25 5 0 (p<0.05) 5

ﬁﬁvﬁﬁéﬁﬁ%r&%ﬁ%mz—o 151 3,p>0 05), Hr B L O ORH G5 s BigE
NS PO K T4 AN N E MR W 25028 A SR AERSE s KM A b
LLOEE | T R ETARAT R 6 uﬂJtE.h HepG2 41 Jifs G N UESISA: 5 INE B0 NN N 3= D) N
HEFE 10 ECso 8 5 B 13 25 8 AH A 8 I 9T i 7 R AL PN E IR 22 T P 5E ECs TE XA BRI H

S FIVE 24K, HHT HepG2 20 A 4% 5 1 M A A% B A FR) JE B i LT B0 T = A O
AE 3% b B RR R A B0 R O A (H R ZNTE FIE ST%%%BB R B i LLAN iR 2 T Y
P Caco—2 20 MU 34 FE T VEEN B TU I GH 6 R 32 B 2 W 1) 20 RN 26 (B 2 BT

B SR XS Caco—2 2 L 1) 2 1 0 400 1 14 5 REEM RS ) SR M 26 ) /) B R4 1, L
PRI TS 25 2R (L3R 3) o, AE SR HLAT fie i (9 4L Lo AL A 2 o3 B TR, AN BE BN 22 By
Caco-2 AMIMGFHTE L, + G AP EIR Z L B Y R ORI AR Ay 2 i

F 3 36 MERERIYH Caco-2 ALK ECy E

Table 3 EC;, values of of antiproliferative activity of 36 vegetable extracts on Caco-2 cells

P ECs &/ (mg/mL) M/ (mg/mL) Bii 3k 44 B ECs {8/ (mg/mL) M/ (mg/mL)
[P 21.08+1.67 a >25 T AR NQ >400
+5 28.04+1.33 b >20 25003 NQ >400
FRE 33.49+0.40 ¢ >40 T # 2E NQ >400
&l 111.35+1.49 d >200 TEHB=E NQ >400
VERE 125.21£2.51 e >360 e NQ >400
el 166.34+3.33 f >400 HE b NQ >400
Ir i 188.51+3.78 ¢ >350 3 NQ >400
EHA 221.03+3.15 h >400 UES] NQ >400
B 264.14+2.43 i >400 F i NQ >400
=¥ 300.32+3.63 >400 LN NQ >400
BN 352.36+2.57 k >400 H K NQ >400
TR 390.17+4.78 1 >400 H NQ >400
Yok NQ >400 2K NQ >400
T 5. NQ >400 I NQ >400
AH NQ >400 2K NQ >400
b NQ >400 KT NQ >160
EANES NQ >400 M3 NQ >20
LiEE NQ >400 GEN NQ >40

TE A LR P R ROR 22 52 3 (p<0.05) , NQ#R 7R i R4t 3 F 1% M AR 1M 78 AR S2 36 2% R AN REE HE
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T A 36 AP 3R K I BT HepG2 v 2 M M & Caco—2 4n L3 54 7& t +F 4

| 3 = i PRI RS Gaco R MR R D

(21.08+1.67) mg/mL; T R AP Caco-2 4 iy 14 5H
36 Pk SRR U GAE Ny . FF 5 (973.09+ TR S, 4 (390.1744.78) mg/mL,
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