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Enhancement of Anticarcinogenic Effect by Combination
of Lycii fructus with Vitamin C
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Abstract

We investigated the cytotoxicity effects of Lycii fructus (LI7) on HePG2, Hela, MCF7 and C6 cell lines by
the MTT assay. We exiracted the methanol (LFM) and fractionated to {ive partition layers. Among partition
layers, the ethylether partition layer (LFMEE) was showed the strongest cytotoxic effects on all cancer cell
lines. The hexane partition layer (LFMH) also was showed significant cytotoxic activities on Hela and MCF-7
cell lines. We also determined the induction ol intracellular quinone reductase (QR) activity on HepG2 cells. Among
various partition layers of Lycii fructus; LFMH was showed the most effective QR induced effect such as 1.85
to the control value of 1.0. And we also determined the enhancement of anticarcinogenic effect by combination
of Lycii fructus with vitamin C on all cell lines. These results suggest that potentially useful anticarcinogenic
chemicals could be isolated from LFMEE and LFMH of the Lycii frutus and also we found the enhanced effect
by the combination of various partition layers of LFM with vitamin C.
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state 2o 7+ & E o) oA F 24 oA A (cytotoxic-
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B A A& oq] }\}._a_ﬁj. Ol—xﬂi_'_.,_‘: o] 7,” 110 Aﬂ£° HepGZ
(human hepatocellular cancer) *F&73 ¥ AEY Hela
(human cervices adenocarcinoma), -4 91 MCF-7
(human breast adenocarcinoma, pleural effusion) ¥ A7
A ZA| £52] C6(mouse glioma) ZA4] A& oo & w 3=
AxF Lo 2ye TFUstedoh

HepG2, C6 Al E£F= MEM mediumell, HeLa%} MCF-7
Al £F= DMEM mediumel 109 fetal bovine serum(FBS)
7} 19 100 units/mL2] penicillin streptomycin®| 3-f= 7
o 7 A7) 422] A £ (HepG2, Hela, MCF-7, C6)& A5
dof] 2~33 Ax Q2L wiA 2 &5t flaskel] ¢AE7}
5x10" cells/mLAE 2457 phosphate buffered saline
(PBS, pH 7.0)2. 2 A ¥ 312 trypsin-EDTAZE # 2] s} v}
ol A2 g Balgt F okl oz A 27 FaF B4k
FH 22 34 st T-75 ﬂaskOﬂ 10mLY &5 F=9l5}14~5
dote) AfueFsia A A AFg-stT)

oMz EMAX|= D (cytotoxicity) FH
3-(4,5-dimethylthiazol-2-1y)-2,5-diphenyltetrazolium
bromide(MTT) £4 %2 4te}g) = A £ v] EE=2]0}9]

dehydrogenasel € &4 A4 = & blue formazans spect-
rophotometer & ©]-8-8to] ZA Tz A A Eo gt FH4
AL 2A3E W (17,18) 0 2 A 254 o3 digF Z o)
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#hed 44 ZF ZoF o} A] wljokA] 7] 3 well vietel] HAE for-
mazano] £ XA @A A5 A& AAg F DMSO2} eth-
anol< 1:18 £¢39F 89 ) mLE Arlsle] AAF) =gl &
UV-spectrophotometerZ ©]-4-3k5 570 nm% 690 nmol| A
zhzt &2 8kl QA F4] A EGE Bla F4 AT
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Quinone reductase(QR) & M &F

QR 44 #=&3= Prochaska®} Santomaria®] Wh¥
(19.20)% o4 W3t SA 59

2 A o)A A}-2-5 HepG2 A EFZ 24 well®] 7 platee]
1% 10% cells/mL7} ¥ =2 23 3te] incubatorel] 244]7F &
oF Wi okt & £ 2} & E-5 DMSO¢]| o 3E=HEE 57}
A 71 A A7Fslan, ohA] 244 2 Fb vl g b vkl &
A Azt A7 Al A= ZF wellell 250 uLe] lysis buffer
£ H71¥ & 37°C, 5% CO:z incubatorel] 1087+ 4] cell
lysis 8hgiv}). o374 kg 22 F%7} 10 mM Tris-Cl
(pH 7.4), 0.5 mg/mL BSA, 0.008% Tween~20, 40 1M glucose-
6-phosphate, 2 U/mL glucose-6-phosphate dehydrogen-
ase, 25 WM NADP, 40 ug/mL 3-(4,5-dimethylthiazol-2-y1)-
2 5~diphenyltetrazolium bromide(MTT) 2 1 mM menad-
ioneo] HEE 1 mLe] &4 £d& Arhsle], 583F WA
Zl & wre A=)l 10.3 mM dicumarol, 0.5% pyridine, 5
mM potassium phosphate(pH 7.4) &3+e§-2 250 nL4 A7}
o] B4 98-8 AR A 7]Z, UV-visible spectropholometer
£ o] &3l 610 nmoll M FHEF FA AT DA
Zo %t get?] cell plates] W& crystal violet 4 Wi o2
A eFsted vk Quinone reductase 4 &3 (nmol/min/mg pro-
tein)> vh-&3 7ol spgid

* Specific quinone reductase (QR) activity

_ _absorbance chal?ge of MT‘T/mm X 3345 nmol/mg
absorbance of crystal violet
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=& 99k o] WehE $2F2 hexane(LFMID, ethylether
(LEMEE), ethylacetate(LFMEA), butanol(LFMB) & <=2
(LFMA) °] S 2 $2ste] LFMHZ-& 33 g(4.1%), LF-
MEEZ-2 0.4 g(0.4%), LFMEAZ-2 0.7 g(0.9%) 2 LFMB
FL 246 g(302%)% 4A%, YA LFMAZE 524 ¢
(64.4%)2] 8 E& A}

In vitroollA F2|x1el otMiz ZAleix| &n)
7172 A Z A QA ZA2 57 S8 MTT as-
sayE o] &3ke] A ZhrA| E Q) HepG2, AF27 89k A%

T4l Hela, et Al £7< MCF-7 2 Al 2 A 254
C6°ﬂ HE FAZ SH9H A2 Fig. 1,2, 3 2 4o 1}e}
Wodet.
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2% LFMH®] A $-el % 2 257} 822 o] 5},

A E 59 MCF-7ol Al g Al 2 213 A 23t A
& A#e Fig. 3¢l Vehllglo v, o] Hatel s LEMHS
783 400 ng/mL ol A 87.5%9] =& F ) Jehton HE

HepG2el F7)#}2] L-oiy 23
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Fig.1.Inhibitory effect on cell survival of the partition layer
from methanol extract of Lycii fructus on HepG2 cells.
LFMH: hexasne fr. LFMEE: ethylether fr.

LFMEA: ethylacetate fr. LFMB: butanol fr.

LFMA: aqueous r. LFM: methanol ext.
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Fig. 2. Inhibilory cffect on cell survival of the partition layer
Irom methanol extract of Lycii fructus on Hela cells.
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Fig. 3. Inhibitory effect on cell survival of the partition layer
from methanol extract of Lycii fructus on MCF-7 cells.
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Iig. 4. Inhibitory effect on cell survival of the partition layer
from methanol extract of Lycii fructus on C6 cells.

LFMH®] A9l = #HF Fx=9 500 ug/mLe H713S
27 801 % Y 63.9%2 FoHql A E FA A 3:47}
vhebyit,

A AHE FTLE B o, $EE 2ET 671419 7]
2pe] B8 55 7R GAEF e A 2 ghA| 3
w A A E 2 9A £ F7] 214 ethyletherZ(LF-
MEE)H| A 714 & Al 4] By} vpehygtes, fubek

A ZF2 MCP-74A4= hexane®(LFMH)&] <7} 71
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Table 1 Q1A <HA| £3(HeLa, MCF-7)¢ %4 Z7}
off M2 ulebnl C A=) A9 ot Z ZA A EHE e
AR A, #lEg] C2] FXE2 10, 20, 30, 40 2 50 pg/mLA
77y Hrbate] A E FAGA 295 £ A9 40 ng/ml

Table 1. Antiproliferative activity of vitamin C against can-
cer cell lines, HeLa and MCF7

Concentration Cell line
(ug/mL) Hela cells MCF-7 cells

0 100 100
10 95.4 98.1
. . 20 89.1 92.5
Vitamin € 30 857 86.2
40 124 26.3
50 55 6.2

Standard deviations have been omitted for simplicity. All data
were significantly different at p<<0.05 by Duncan’s multiple range
test.
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A7} FE41 50 ug/mLe) A &= Hela % MCF-7<) 4] 247}
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CE 20 pg/mL4 H7}9-& w2] <A =E :2-/\1(:_:_]14] )2 5}
=2 @J}EH LFMAR]] 22 |98 v & ]}‘i ol
5 QAE 2A) F5 IS e ieh &, 7] 4
hexane Z<l LFMH=2] 4%, A& % 300 ng/mLE &=
718 ve] B39 26.4%<d wka] vl etw] CE 20 ug/
5 &7} A7l wol & 82.79%69] L ol E =2 el

A g M7} vlElt o] ethylether®49) LFMEE®S] 72 300
Lg/mL 95 A7 o 615%2 GAE A JAEE

vheb gl o} wlehel CF 20 pe/mL B7hslS ol & 045%

9] o} 5 =& oMM E S A mrpr) ehydr) ZEl a7
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Fig. 5. Enhancement. of cytotoxic effect by combination of
Lycii fructus with vitamin C on HeLa cells.
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Fig. 7. Effect of the partition layers from methanol extract
of Lycii fructus on the induction of quinone reductase in
HepG2 cells.
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