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The Study of Free Radical Scavenging
Effect of Lycii Fructus by Liver Injury of Rats
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In the present study, we investigated the protective effect of the Lycii Fructus water extracts (LFE) against
CCls-induced hepatotoxicity and the mechanism underlying these protective effects in the rats. The pretreatment of LFE
has shown to possess a significant protective effect by lowering the serum alanine and aspartate aminoteansferase
(AST and ALT) and alkaline phosphatase (ALP). This hepatoprotective action was confirmed by histological observation.
In addition, the pretreatment of LFE prevented the elevation of hepatic malondialdehyde (MDA) formation and the
depletion of reduced glutathione (GSH) content and catalase activity in the liver of CC1s-injected rats. The LFE also
displayed hydroxide radical scavenging activity in a dose-dependent manner (IC50 = 83.6 ng/ml), as assayed by
electron spin resonance (ESR) spin-trapping technique. Moreover, the expression of cytochrome P450 2E1 (CYP2E1)
mRNA, as measured by reverse transcriptase-polymerase chain reaction (RT-PCR), was significantly decreased in the
liver of LFE-pretreated rats when compared with that in the liver of control group. Based on these results, it was
suggested that the hepatoprotective effects of the LFE may be related to antioxidant effects and regulation of CYP2E1

gene expression.
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2 7¥X AlgdiA AEEI Jrh & Limonium wrightii O.
kunthe= in vitro®} in vivoollA] E4¢] QIAEYLH, 71 &
HMEBOZAME Gallic acid7l EFHJCY. =S Takx
(Platycodi radix) Z2EHET BIE HE JAct?. L8 Salvia
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1. A&

Agloll AF8E F71RHLycii Fructus)= 25 AR YoM
Al F7)AHLycium chinense Mill.)Q] 443t GuiE X8t
HA2E, SISl R4l Fidll BMsld AL
BIARTh 77141 300goll 74 1.5 LS €1 100ColA] 3417 &
O 71t £ oinBlol oF 650mio] MM S AR, O] 4T
of d& HASINCt7E Aol AHESINT

150+20g9] Sprague-DawleyH 24 rat
SHUE TS SELF UoilA
UHS EU(RT : 2022T, T : 60% WY @ 1242
light/dark cycle)ollAl A1 & Ufo] ALEGINCE HBEEE
2 Y ZEHET, HED, dET)2E UFaeH, niElg
CHEQE ASSIATE B4REE mouse& AFRIES BE A
glo] SFoINeH, AT 7Y LHAIES 2& Adglol
Ze8t # carbon tetrachloride(CCly)E 0.5ml/kg/day SEYOZ
ST EEE FUlnh 4B EE GEMRIE 798
HE 10ml/kg/day S8HOE S8AIZ & 8YUMol carbon
tetrachloride(CCL)E 0.5ml/kg/day 8% Z BZAFAIsKY 7}
4 A7 T8, CClL 2o 24R17F Zofl AAHRE Ed) &
HEg MFstL 7 HEskurt.
3. AJor

2 Afd AKSSE A2 carbon
chem.co Ltd., Japan), bovime serum albumine, 5,5 -dithio-bis-
(2-nirtiobenzoic acid)(DTNB), sodium dodecyl sulfate(SDS),
thiobarbituric  acid(TBA),
phosphate, Malondialdehyde tetrabutylammonium salt &
SigmaA(US.A )04 Tl om,
transaminase (GOT) % glutamate pyruvate transaminase
(GPT) £ & kit, alkaline phosphatase (ALP) £X & kitE o}
AR QFAHKorea)oll A1 FRIBIHALE. Cartimox-14 RNA isolation
kit, RNA PCR kit(AMV)= takaraAl(Japan)ollA] F8KH A2
818 2™, CYP2E1 primer Hpho] 2 AKKorea)oll 925}

tetrachloride(Junsei

sulfosalicylic acid, potassium

glutamate oxaloacetate

€443ldct.  Hydrogen peroxide % n-butanol, ethanol,
methanol, acetic acid & 1819 A|2FEL Junsei Chem. Co.

Ltd.(Japan)2] #=& A E(ultra-pure)S AFESISITH
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4. YA T MR

HESEE ofEZE(ethen)E AN THS BR B34S
uzh 7hE5l 21 tHEsWolA s om A gae 4
204 17 5o YRS the ¥AE B2elskd GOT, GPT,
ALP &Y G40F AMSINCE MelAlg42(08% NaCl)E &
FAIRD 12 Z2Z0] &yEA T8 FIsk] Ho] 84
AMAE W7HA Yeldlg 42 2 Mojuj I whatman G TIA 2 4
ZIAESE AT & 70To] 52 BESI AZSINCE G4
YT ZEE 9ol "A £E19] 44 S29] 50 mM photassium
phosphate buffer (pH 7.5)& 7}51] 4TollA] homogenizer 4
2 ZESIct. o] AHAE 1000x g0l Al 15271 AA2E)
Sl AEAE ISR (lipid peroxide) 3! glutathion B2
EF517] 918 AIEE ARBSIR AL, VA 59 600X goll A
1587 AAEelol a3 MEZEE MAS 4EAE 3§ &
THA] 12,000 % goll 4} 30237t Y4lEEISH DIEESEI0LE AlA
T HBHUE catalase BHTE S5 AT AIEE ARBGIN
Tl 4719 222 58S dF0] gle Z2E BF 4TAdA A
AlBI4Ct. (Schame 1.)

Liver 1g (X4 KP buffer)

50mM KP buffer (pH 7.5)

L
homogenate

Centrifuge 1000 Xg, 15 min

pellet discard
supernatant (LPO, GSH Assay)

Centrifuge 600 Xg, 15 min
pellet discard

L
supermnatant

Centrifuge 12000 Xg, 30 min

supernatant (catalase Assay)

Scheme 1. Preparation of the sample fractions for enzyme studies.

5 EFW a8y &3
1) GOT ¥ GPTY] &45&F

EHZE GOT U GPT 84 &5 2 Reitman-Frankel?] 1™
of weh ZAE Ak KiolIHehE AlBslod ZWaigic
GOT, GPT 7)8% 1.0 mlg Algdoll 7I5)0] 37 oA} 587 &
At ths €8 02 mig @ol & E86 & 37ColA GOTE 60
2, GPTE 3027 WhaAI A Zaxld 1.0 mg Hrislel &
Eel5iol URoA 2087 YRSl WIS EBAIZIL, 04N
NaOH &% 10 mlg 7Isl] 2 E8l6) e 4204 & 1027}
URISKACEE 602 oluloll 505 nmollX] E/4E HEE §FT
HslE SHOINCE A F GOT, GPTY YT & A8 5F
BTN MEsien €3 1 ml g 1U/ L 2 U
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2) ALPY] &5

HHZ ALP B4ZHS Petkova 79 wiiol wigh ZAlg
AlS} Kit(OHIRICHE AHESIo] HAISITE. 712 2.0 mig 4]
ol 75k 37°CAlA] 5E WRISHE od7jol EF 0.05 mlg
718l & Egsld 37TolA 1587 BIESAIZITE FaAlek 20
mlg @1 553 & TS F U204 102 0]4 ER|A|17] L
605 o]ulloll 500 nmollA] A]ef blankE tHRE &B5 Y HIE
ZH3lIHcl €@EE ALPY 4T XEFEY JolA LHEs)
Gom & dig King-Amstrong unitZ LJERARACE
6. 7 @wel Mzt 8 @l

ARG 10% B4 E2Yo) 2412 014 TEAR THE

automated tissue processingZ embeddingdlo] paraffin block&
UIE O 5 pmQ) AP E UHE0] slide glassoll BA} & xylene
oz gulglalgl sict. 1% 100%, 90%, 80%, 70%, 60% ethanol
&0 F 8HA|7] 1L hematoxylin© 2 1 Hagt 3 1% HCE
S ChZ 0.3% ammonia water2 E3MA13rt A 2d HME
2ol eosin YE GAEEH Z 60%, 70%, 80%, 90%, 100% ethanol
$OE B4 e AN BEIEOE xylene I 2 IIoj &1k
C}7} canada balsam©E mountingglal F3IIu|Z 02 ZAlE
FESIATE

7. ERslEdol tid &F
1) R HY

Chllol AR Bradeford9] 2ol wet SigmaiHUS.A)
9] Bradford reagentZ 0| &6}% 2™, bovine serum albuming
ALBSId EFEINE A1ESIH BURE SELINAUC
2) 7+ Z2319] Lipid peroxide(LPO) B&F&H

ZEW AA BIBE) §Y £52 Ohkawa 99 TBA
HOR Aot & 25 vk dEAE 1,000xgolM A&
ZBE 20% 7EE FEN 04 mio] 81% sodium dodecyl
sulfate 02 ml, 20% acetate buffer (pH 3.5} 1.5 ml} 0.8%
thiobarbituric acid(TBA) 1.5 mlS 718 95T S EolA
1417 SQF BESAIT1 AL 4228 YZS tha n-butanol:pyridine
(151, v/v)9l EgH 5 miE Hrisle] & Esigict o] S8t
€ 3,000 rpmoil A} 1587} 4] 22151 TBA RISEZO] Exish
n-butanol £ 50 TH 532 nmollA] HEBTE EHS
LYEE THol) E3l A e VEF 1 mgd
A4 malondialdehyde(MDA) E2+E nmolZ VERARITL
3) 7+ ZA9| Glutathion (GSH) B&H

7 ZAIE9 glutathione EH Ellman'¥9] BhHol sl
P390k B 7 28 RN 1,000xgold PilREl B &
AEdol 4% sulfosalicylic acidE 7151] 8BS 1,000 % goll A
10271 fI4 281811 45U E Fdk sulf-hydryl groupo] 2H4
Q1 55 -dithiobis-2-nitrobenzoic acid (1 mM DTNB) il &
Blslo] ARo)A] 2027 YX|FHE 412 nmojA HFHELE FES}
3 Om Glutathion 2 protein 1 mge nmolZ VIERARICE.
4) 7} ZZ]9] Catalase 85H

=
=
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ZEU catalase BHTE Aebi®9] whiol w} ZHBIATH
50 mM potassium phosphate buffer (pH7.0)0ll 4 YHEUS
g 71824 10 mM H0,8HE 71510d iHa 240 nmollA &
BEO HEE 1837 SH6IC nRMEEE 713 10
mM H;0, 8% th4loll 50 mM potassium phosphate buffer (pH
700 76l Tl 2HE A SYIA Sl FBTY HIElE
EH31d o, 549 €d5w 18 &0 1 M9 HOE 8
HA7IE 49 e 1 unit2 SITE
5) ESR(Electron Spin Resonance)& 0] &%+ AF37] ~HEH 55

F71Alo]l THEF OH radical scavenging &4 ESR
(Electron spin resonance) spectrometer (JES-FA 100, JEOL Al,
B4, 42l 98 57 SIHrt OH radical?] ¥ 2 H:00%
FeSO42| Fentoni}Zo] 213 {uti|Zien, OH radical
trappingX| 241 DMPO (5, 5-dimethyl-1-pyrolline-N-oxide)& A}
&3l DMPO-OH adductZ hyperfine splittingoll 9J3f LJER}
£ 1:2:2:19] peak® 718 A HAM Q| peak heights 7|E0E &
7VSIHLE. peak ration= WREFEZ peakg] Mn*'9| peakd}
DMPO-OH adduct peak®] & M| peak?| height2A] Frt
OH radical £H 4& #1g RS2 0.2 mM FeSO,E 55 1,
1 mM H;O; 75 @, 0.92 mM DMPO 20 p£9} 50 Q] BE 2§t
& 7151 10E7} vortex®E, BN 200 #E +24 radical:
A& cell (RST-LCO9, Radical Research Co, Tokyo)ol&AIZ3iTt
DMPO-OH spin adduct®] 22 A& digd HO.E d71 & &
B3] 12%0l ZFHEIMT). ESR7I71Y 558 £ microwave
frequency 9.4 GHz, microwave power 1.75 mW, modulation
width 0.1 mT, sweep time 60 sec, time constant 0.1 sec, center
field 335.8 mT, scan range 7.5 mT, modulation frequency 100

KHz, amplitude 320uollA Z&3Ict

8. Cytochrome P450(CYP2E1)9] mRNA @ &3
1) 7+ 3 = total RNA 27| 2 H2¥

Total RNAS] Rgl&= Takarail?] Catrimox-14™ RNA
isolation kit ver 2112 AME3ISCE -70TCo) BB 1EA
1 g2 homogenizerS 0|83l Z gt t}E Cartrimix-14
buffer 1 mIZ lysisA}# 42014} 10,000 rpmQE 527 ANE
EIE St YRl & AENE AAHSI pelieto] DEPC 1 ml
2 HU1KY 12,000 rpmQE 287} ] FAREIE dTh S
A g HAHAZ pelleto] guanidinium 0.5 ml H7}51] vortexdh
% phenol/chloroform/isoamylalcohol (25:241)€ 0.5 ml F7}A
7 vortex3l] 12,000 rpmOE 327} A4 EAe ¥ ASHE F
3l isopropylalcohol2 equeal volume @of & Egig £ -20Tof
3027 WAAI7IEE THA] 12,000 rpmSE 1087} AUECIE 6}
of AEAS AT pelletS 70% EISE washingAl7] 1 L)
A} DZskl] AEAIA 0.1% DEPC 84 1 mlof] 5o AHR3INCT
2) cDNA &4 I RT-PCR

cDNA 842 RNA PCR kit(AMV)E AIR3Ic) 2 4
olAE Total RNA 1 ug/ulE AMEEI%CH, MgCh(25 mM),
10xRNA PCR buffer, RNase free dH,O, ANTP(10 mM), AMV
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reverse transcriptioase XL, Oligo dT(2.5 pmol/ul)7} ZA €L
total volumeS 20 g7} ¥1A 1A &8It & mineral oilS 50
¢l 53310 PCRE +Y3I¥CE & 30TolA] 1027t 2H2A]7]
I 427Coll4] 3087} annalingA] A 41&% £ ULSH BHE] F1L
9CollA 55, STAlA 58231 cycled UAISHY. $HJF cDNA
+ CYP2E1 primer(100 pmol) 2tz 05 p! 71512 10x PCR
buffer 5 xl, 25 mM dNTP 1 ul, sterile DDW % taq
polymerase 1 z1, 2% DMSOZE &71AlA total volume 50 17}
ElAl PCR tube &loll E¢I8HE mineral oil€ 50 ¢l 5531
PCRE 483} PCR 8¥H22 94TolA] 527 95TolA] 12 7}
denaturation % 68°CollA] 127} annalingAl7]1L, 72TColA] 18
30& B9 35 cycle B12A17) TH2 72TollA] 582 S9t elongation
it 232+9) PCR products= 10 14 1.2% agarouse gel 2Jol| 4]
loadingslad H7/1GEES A@sl =246I%ct CYP2E19]
RT-PCRoll AKZ®! sense, antisense primer®] #|Z+2 olzholl FA]
St A Zth. (Scheme 2)

901 actgagacca ccagcacaac tctgagatat gggctcctga tcctcatgaa atacccagaa
sense —
attgaagaga aacttcatga agaaatigac agggitattg ggccaagccg cgtccctget
gtcagagaca gactggatat gccctacatg gatgcigigg tgcatgagat ccagagattc
atcaatcttg tcccttccaa cctaccccat gaagcaacca gagatactgt gttccaagga
tatgtcatce ccaagggtac agttgtgatt ccaactctgg actccctett atatgacage
catgagtttc cagatccaga gaagtttaaa cctgagcatt tccigaatga aaatgggaag
ttcaagtaca gtgactattt caaggcattt tctgcaggaa agcgigtgig tgtiggagaa
gegcctggece geatggaatt gtttetgete ctgtetgeta ttetgeagea ttttaacctg
«- antisense
aagtctctgg ttgaccctaa ggatatcgac ctcagtcctg tcacagtigg ctttggeagt
atcccaccee aatttaaact ctgtgtcatt ccecgttcat ga

961
1021
1081
1141
1201
1261
1321

1381
1441

Scheme 2. Rat CYP2E1 nuclectide sequence and design of PCR

primer. PCR primers were designed based on GeneBank Nucleotide Sequence
Database (accession No. M20131). A forward primer corresponding to base
907-932 (relative to the transcription start site) of rat CYP2E1 and reverse primer
corresponding to bases 1315-1341 were used to amply 435bp fragment. Each
primers sequences are shown as below : sense oligonucleotide, 5 -
ACCACCAGCACAACTCTGAGATATGG - 3, antisense oligonucleotide, 5 -
CAATTCCATGCGGGCCAGGCCTTCTCC - 3

9. 4¢ HH9 ARz

HE Aol st SAHQ B4 2 SAS (The SAS System
for Windows, version 6.12, SAS Institute, US.A)Z 0183I4Lt.
A8 442 g+ 3FBAHmean=SD)E UERAROH, 2t 4
BT FOEE HEE ol student’s t-testZ p-gto] 0.05
ot w 7Ag o)zt A AR THBINCH

4 3

1. E&uW GOTo) s a1}

2219 AEFE CCLE UEHE &
B YAAH HUS MFS & EFE 2o F
I, HARE2 30.6+3.2 U/ £ Q1w 8ISk CCLT A8 o
S 419%97 U/ ¢ & E718I30) 8 TIIAE 797 £t
T CCLE =4 st d@iFoliE 252212 WU/ (E &
Aol 94 UA(P<0.05) AHE S & & UAATHFig 1.).
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Fig. 1. The effect of the hot water extracts of Lycii Fructus on serum
GOT levels with hepatic damage induced by carbon tetrachioride
(CCla) * - P ( 005

2. @AY GPTl thgr a3

Zzto] APTES CCLE VEHS [WS F 2UXITF Fol
HUAA BAg AHT T WIS 2EW F GPTE 589 4

3, o 21.5+1.0 U/ ¢ ol vldle CCLR Azigt iART
2 452184 1U/ L 2 FA4 UA(P<0.05) E715ITh w3t 7
71RE 7U7t Boif & CCLE HEH S fudh A FolilE
192414 1U/ ¢ 2 840] FAGHH(P<0.05) AHMBE L 4 UK
CHFig. 2.
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GPT(Iu/)
H %

Normal CCl4 LF + CCl4

Fig. 2. The effect of the hot water extracts of Lycii Fructus on serum
GPT levels with hepatic damage induced by carbon tetrachloride
(CCla) *: P < 005).

3. @3 ALPO} iE &3

9] JEiTg CCLE USHE FUs & A1} Fo
BYAIA Ealg MF S & EEFE 2elId & ALPE &£HB 2
I}, B47E 132117 20K-A unitQlu] 4|5k CCLRF X2)8) o
ZT2 409134 20K-A unitZ FolH UA(P<0.01) E715IRE)
EB TIIRNE 7€ BoiF & CCLE 7HE4 S St 4T

oAl 12.7+2.4 20K-A unitE2 E40] RALUA(P<0.01) A
BE ¢ 4 UAckFig. 3.).
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Fig. 3. The effect of the hot water extracts of Lycii Fructus on serum
ALP levels with hepatic damage induced by carbon tetrachloride

(CCla) (- P ¢ DOD.
4. Rat Liver® Hel|RAIGA Ao g @&t
2210 4T E CCLE UEHE FUth 24417 Fofl 314

AlA EBE HESH YelLE4(08% NaCl)i BFRA71L
A2 g -70Co 52 EESINCZE 222U 18 Y nigd
g oz 89 z2EE &dl 2AFEEE AES }93‘.0‘34,
hematoxylin and eosin 2P © 2 a5l Falpin|g oz

Aot CCLE Meldixl 2 HUNETE T ES0] central vein
g SHOE FyFEe AEFEE FASIEA & g Y2

m, 7Ele] ZRSHHQl TE e BAOE UehdrhFig. 44, B)

Fig. 4. Light micrograph of paraffin-embedded mouse liver. All
section were stained with hematoxylin and eosin. (A) Photomicrograph
(X 100) of a section taken from the liver of normai control rat treated with olive
oll, (B) Higher magnification (X 200) of the same sample. (C) Photomicrograph (X
100) of a section taken from the liver of rat treated with CC4 (05 mi/kg). (D)
Higher magnification (X 200) of the same sample. (E) Photomicrograph (X 100) of
a section taken from the liver of rat treated with CCl4 (05 miskg) after
administration of Lycii Fructus (10 mizkg) for 7 days. (F)} Higher magnification (X
200) of the same sample.
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=) é/&’i‘!o] 277} ggﬁ}x] ngu:} ] zZE= eosmoOll T«HQ}
x50l Mo MZA ol LS M E, (vacuole)7} FEHACE
w3 central vein FYolMe ST AR M2 FHo]
BEEROM, hepatic sinusoid® FE EF BAERL
pyknotic nucleus® EerSt HIBY I/} BT FolM &
52 AUrh(Fig. 4C, D) CCLE AMEI5l7] 78 HEE F7IAE
Bt A8 FolAls HAES URZIAZ central veing 54)
SE IHIZI} BAEQ AETZE olFHA wig=o] /e,
DAES ZASHY X ES JYLE UERTHFig. 4E, F).

Fukdt & A4AI7F Fof
AFS & dAsGl] g § # Xd
malondialdehyde (MDA)E &4¢ Zul, H4
T2 198104 nmol/mgeld] Hldld CCLEF HEISH HEFS
3.78+1.0 nmol/mgE F7I5IATE &t FIIARE 74 RSt

% CCLE 7H=4 g Fush 48 Zolie 2.8610.33 nmol/mg
2 AZIKBIE 248 & 4 ARV EAFEQ] gade
HKACHFig. 5.).
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Fig. 5. The effect of the hot water extracts of Lycii Fructus on lipid

peroxidation levels with hepatic damage induced by carbon
tetrachloride(CCla).
61
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Fig: 6. T})e effect of the hot water extracts of Lycii Fructus on GSH
contents with hepatic damage induced by carbon tetrachloride
(CCla) C: P (0.05).
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6. ZIXRZE GSH gl tish +71x19) a3t
2470 HETE CCLE UEHE Ut & 1A Zol
SHAIA NEAE MFHS F FHSGI dd el & F GSH
SIS X FH, FARES 2781007 nmol/mglH HlGlo
CCi @t AMeigt AT 1861054 nmol/mgE FOJ5HA
(P<0.05) ZAskATt T8t T71ARE 793t Roig & CCLE 2H
FH& et H8 Tl 4441048 nmol/mgE FOAEUA
(P<0.05) Z718rS & 4= UKACKFig. 6.).
30T "
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g 207 T
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Normal CCia LF + CCl4

Fig. 7. The effect of the hot water extracts of Lycii Fructus on
catalase activity with hepatic damage induced by carbon

tetrachloride (CCly) (* : P < 0.05).
OH OH
OH ! oH
w J | o
/ \( [
sl
() N J A;/‘ e
B v
|
©€) Jf rJ e

Fig. 8. Effect of aqueous extract of Lycii Fructus on OH radical
determined by ESR spectrometry. OH radical was generated by 10 mM
H:0; and 02 mM FeSO4 in the presence of 0.92 mM DMPO. (A) control: (B} LFE
1 & 9/mk (C) LFE 10 # g/mk (D) LFE 100 ¢ g/mk: (E) LFE 1000 # g/ml. LFE :
Lycii Fructus Extract.

7. Z¥RAN catalase Eol i E
Ziztol AT CCLE H=E4E Fust & 4L Fo
B BAA HEAE AF B & 7Rkl GMER] §F & gt

- 96 -

gE7) - 2gy

EAQ catalase XS ZH A3, FATS 21.6+0.63 U/

£QIdl uidlal CCLE Azlgt RS 1782195 IU/ ¢ E |9
SHAI(P< 05) 2Bt =8 I1AE 797 Rojgt & CCl
Z 7154 g gt A olals 26.75+10.21 1U/ ¢ 2 &7
o 5 919101/} S A4 QIRUClFig. 7.).

8. ESRol|l 9§} OH radicalol] thet F3%

Fig. 8.0114] L}Eht HIQ} 220] DMPO-OH adduct9] peak:=
1:2:219] A1 E VERY L, controloll Q1of 1:2:2:19] peak & A
HA peak2} Mn*9 peak ratio= <F 8.91& LIERIOLL, 7]
AHLycii Fructus)?] X2loll 2]8f DMPO-OH adduct®] &2 7}

a3t

9. ESR}l 9t OH radical AH &4

T771X12] DMPO-OH radical®] scaveging activity:= Figure
90l UERICE F71ARs 559 719 tiEo] DMPO-OH
radical scavenging activity't £715}d 1000 ¢ g/mixzlolA] &
70%8x A7 UERdTE. 71X} scaveging activityQ)
IC502 oF 83.6 pg/mlE LIERITY

Lycii Fructus

100

80 4

60 4

40 4

20 4

OH radical scavenging activity (%)

T T T
10 100 1000 10000

Concentration (ug/ml)
Fig. 9. OH radical scavenging activity of Lycii Fructus determined
from the difference in intensities of the ESR signals in Fig. 8,
relative to that without Lycii fructus extract. Means (+/-SD) of at least
three separate experiments are shown.

10. Cytochrome P450 2E1{(CYP2E1)Q] mRNA ul§ol tisdh
an

7479 HEFS CCLE VLS SUWS F AT o
S|UAIA VARG M1 mRNAS £&8 CH Scheme 20

A A3 sense®} antisense primerE 0] €51] RT-PCRE AlH

3l I AY=S 0.5% agarouse gelollA] H71¥ S8l ciga &
2 ZIE P/UCKFig. 10.). CCLE AISIA L F4 iz ol

A} cytochrome P450 2E1(CYP2E1)0] @2 SEE 2138l R
S1ll(Lane 1), CCLE A2is ETOIAE ML 2 SEE Y
S5k Uk (Lane 2) Olo]l HIBIA T7IARE 77} Foid Fol
CCLE 7H=H g FUsh Tolis CYP2EI0] A9l WsiA &
22 ¢ 4 UrHlLane 3.).
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2000 bp —

1000 bp —

500 bp —435bp

Fig. 10. Rat CYP2E1 (right arrow, 435bp) polymerase chain reaction
(PCR) product. Ethidium bromide-stained agarouse gel containing reverse
transcriptase (RT}-PCR products with template CYP2E1 mRNA from the liver of
normal control rat treated with olive oll (lane 1), treated with CCls (0.5 mi/kg) (lane
2) and treated with CCls (05 mi/kg) after administration of Lycn Fructus (10
mizkg) for 7 days (lane 3).
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TR JHAIHY HEd "@ruEQl F71AKLycium
chinense Mill.)9] 4348 QUi ZA], 710l(RER)= ZB(HF)GH
IR SE AZS) oy e AR (EHAE), ¢
HHM(BHHR)OIL TSRS ZA(EE), ddAL(EE
@B)oh= G50l YoM ABI(BE)E AU QF, olE(HR), &
B(ER) 9 Z40 ABHAUY. FudlAEs S45wEEY,
INES), gk U 534 55 579 99E 9 Anen,
ol F71A HES A thakd @Al Bt U
ouV 1 718 olx] WG wrk. e AEE 1Y
BT AKHSIEIAN(CCL),  D-galactosamine,  thioacetamide
ethionine & 0187t S SETF0] A YTt 0|5 A
ESlEtNE MEFAolA] 0] O] 5T Free Radicaloll 93 th &
HQl ME&Yo A A DA FalE fLsh] Al
Bo] ALSEHY. AlgsiEiat I ARZE 2SI ZHIE
o 20 A SAJL AEH ekFILL 7IE SIRHEY
Al BARBHE cytochrome P4500l] Q3 BHSA0] £2 54
Free Radical®l CCL'E ®gkxlo] ME AalE Qo7ick®. cCly
= OHAY AXINKIBIE do7l= 4T B2 EA, Az
QAAE ol Ues BEIYA LA $AHAE Hoj9 AR
CHCLE Haki ExsAY4ito] o 29 FHAE o84 Z
9] Free RadicaldlE Fe6HiL, 0] Radicalo] 449 B2
(peroxidation)glad 771 T4 FE3HE (organic peroxide)S EagHcl
87] IkIEEL I A7} Free RadicalZ X3l MEL
Free Radical@ #4I5hH, wehi] QXA S miEA sRIgE?)
o] ISR 7 WEZAYSZ wEA ZgEo] MR
9o Fx&} 7150 WA Az, CCl, o % 308 ojujo] 7t
HE9 th ghejo] ASkElM 2417 oluloll MARMDIZCE Wl
HAMEY Fa3 2l HE g, 21 EEl&9 siglE HE
& 4 Ao Mz Eo] Tl wat AFo] WERAY i
M RE] FEE7] AZSH] MEAE s, AR FH2
iz el thgtdo] AdkE o] AE4& o] g 7kAl Fof
g 2] wiZolch & TUHIET} tryglycerideE 2H|517] HAdHA]

al
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E NEEE il tryglyceridert ZEHeH AZTo) Helg
grEojof Sl=tll, T 204 A& =& thilo] Y4 ¢27) w
ol AZlE FEe 4 gA ok wi2id A=ZE ol
tryglycerideZ} HEOE F&E|o] CCL £F52] E3Q AWl
€2, olojM pIEZER|olr} EAEH ATP7L ZAREE Al
zuto] Bupdo] 711 ME HAA S SEo] dojunh WA
MEel (a4 Y 5 A2 2402 A7 i|uy orge
fatty aldehydes} BAHLY=0, fatty aldehyde:s FE ER1glo]
HzEgolL} |EZEE|oF Soll &4 Yotk AR I Y
Th A ZUo] £42 T Z2Eg8 MZUE S04 3l &
g0| r|EZE=e|o} ol X o n|EEEZ|0 7iso] &4
Bt o] &9 MEHSIE SIEH E4olAo vIsatAl Zdlo]
22 Mzl HAIZ oloiFTy”,

GOTS} GPTY] 84R] &7t A=ald] e} ulud 4
THo] £ ¥ ot HIE EF R&E Al vlsld oUsliA
HESIL =3 T2 X HET} 712 Transaminase®] FA 5
Tt EAEA 21 €508 F&0| 4% HYTXRE Z#1L
7] WiEoll GOTS} GPTY] EE &L E THEQ Ftdo] g o]
B3 AT, EF ALPE BRUolA d) BT ol
E£38hs A2 ¥ F719] ALPal 93t Aol &4, Bi|7}
gulgh 290X s ALPY} E2510 B4 5122 uidd= 1 Qlch.
ALPofl & isoenzymeO] EXISIH 71d, 7HAH, Bidd B¢, 7|
Eb A g0l 22E B9 IEo| e W B8k, ¢
A 9oy} FcP. 2 QflelMs 29 AYFES CCLE 7
EHE FU8 F 24417 ol SlYAIA EAE AFGIH EE
& Boigt & 5484e £Fs6IE:. 1 3 GOT, GPT, ALP
25 Z4uRol viglad CCLgt Azt iR TolA E7181
on, P7IAE R Aol g4ol FALUA AA
HRUTHFig. 1-3.). T3t & A8l 212t Aol B&el
UNEAE BHCE A ASKY hematoxylin and eosin BHOZ
HuTH & FAArIECE BESH A, EHELA A VERY
Higl 22 HIAES ERIE 4 URUTHFig 4). o A=
CCloll gigt T&dol F2 ZHIEAAL Y MRS 2 7hgE
B9 g2 UERIL, T EINAE THAZ] EFEY =2
Slod ZeE AL ok = 9 TAlY] HeE VeI A
Hol SAlol ZHHElE o7}t Brie Bu®9 gx)shL ok
WE F71AP CCLE FEE A3 il Ao RS
gde 7IEEe ¢ £ AMeH, I 711 CALR A 415k
&Edoll uigh Hol7i™ CCLE CChb'E HEsh=
Cytochrome P4500] ti$t ZH&CoF H&EFCh 2 gFoile
CCly Bojofl whg Mzdt X129 211510 o BHY F4ts}
49 g4 YotET] 21l A& IRISE(LPO) ¥ IS E
4:Q] catalase®] 42 FF3IHM M, WAMo] EXshs +84
grigiAlel GSHE ek HF35Knt. =8 $hokal A7} 71A]
= SRIBIHBAY 48 AES] 95k ESR WS A183)
AL, F71A7} Cytochrome P4509] SAXL wdlo] g8 Fe
A 43E7] 215l GUAIEH SIS (RT-PCR)E AIH3IA
o} A& M42+sHLipid Peroxdation; LPO)= 418 B E2ojlA] &t

5l
2,

| —
e
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Y M YAZIHCE AT 23 o) AojA] 41EHE AED)
A9 NEEA AHEHI Yok IRIBIAE 2 Sordsid 83y
carbonyl SIBtEE ZESlE oE] 7HA SIBHEY] SEER B
gt EExsAd0] IRISIEH  malonaldehyde (MDA)S}
4-hydroxyalkenalsg El4HE2E W4 8l=0tl, Malonaldehyde
(MDA)$} 4-hydroxyalkenals®] F& 2 X|Z 41619 A FEZE A}
851 ok, 2 Afolxe 220 4y FolA MG 1A
2 dassld gdEe] o & NAIIBIEN MDAS 46
A3, ol vigkd CCLRHE NEISH thRFollA E7181H9 8
U F71AE GAelT d@Tolke MDAY 44o] dAES
g & ANOLE EAEQ FAHES FACHFig. 5.).
Glutathione(gamma-glutamylcysteinylglycine or GSH)& &
oA L REY] S5 MEY F4re AlA-®TE ohg}
HARLEo QoM S4HQ dgtg sl Al WA
tripeptide0]CH?. Glutathione (GSH)2 glutathione peroxidase,
glutathione S-transferase and thiol transferase & o] 714 &
4o EQ3 ABE Ft= £F A(coenzyme) E FEEIC). 121
orEthAlel &AL gamma-glutamyl cycle, 8 A8 W A Z2t
Z1soll flo] F8 G St E8 GSHe 4A ol8da 5y
AAH R el go] -SHY| #lEe] 7X|, thiol-disulfide®] w8, 3}
A¥SlE 3} free radical®) AAH, M EuolA] olm] 419 E3 & o
2l 71 4y Lol Qoix AR Q8S §it. MEY GSH
9} AelEQl £AE AE 1~10mMe HAE |FASHY ATt
P, 2 dglolME GSHE S83 23 Bakdol vl CClLut
Aelgt tiZ oA FABIA LAsI oM, #71AE AAel
P AP FolAE FRALUA E7HIE & 4 URCHFig. 6.). Al
el §44 @skael ESE SOD, catalase, glutathion
peroxides(GSH-PX), glutathione reductaseol] 9} =&#¥ct. o)
& BRIBlEASER 07, H0; J2l1 {7] peroxide, OH" gitjzt
9 588 85E36IAY A4EA 7158 UEth olg &
418}H) & SOD, catalase, gluthathion peroxide S0l tidkd &
2 ATV AIME T AT, BHAALEY Q) IR LE
FHH0 3714 viAbE 2 HelAe ROS 44l ggt =4
Argolct  Catalase (EC1.11.16, 2HO,
dismutationg &3J4] W} peroxidatic activitys LIERE O 24
Bt stashe gaolck?. 3RS YoiE A
2R dFF7H FA MEREA 2SI Aitel &89] 4e]
Q1 ool thalile =89 ox7} Aok, 2 Lfoise zt
719] Aol catalase BEE FHG 27, kol vlsgkd
CCLuRg Xzt iR ToAE FASHH ZAsiRL 714
At A TolME 571 & + AAQU EAZ /Y
A QJCHFig. 7). AAATZHE (Electro Spin Resonance;
ESR)2 Huff MAE 21 e EXNE BEdll 1L FRE Z2E
k= 238K  9ydog, EPR(Electron  Paramagnetic
Resonance), SWR(Spin Wave Resonance), FMR(Ferromagnetic
Resonance)EC. 25 ETC A8dl AMEsh= 71718 AR
Z2HE A7) (Electro Spin Resonance Spectrophotometer)gtl F
2n, 423} HollMe AN SiZy 5, SS4H, ©

1o o

m

oxidoreductase)=

- 08 -

9] TEE4 Bofl 0|85 Yo, okE9] HisksS

025 2891 UTF. ESR spectroscopyS 0] &3
spin trapping2 8441450l M §1840] 31 £Ho) RS
OH'E =451 sl 71a del o18xlo} & ¥Holrt. ojA2
DMPO&} 2+ nitroneE-E spin trapQ.E ALE51d OH S} ¥
At o]FAH &% spin adductE2 HIWH QHEHo|1 +H
0] ZojAl ESR AHEY 2XMEg &S OHY £8E 7kssiA
P, Fig. 8.0141 LIERS IS} Zo] DMPO-OH adducto]
peakz 1:2:219] YAlE LIERA AL, controlol] Qo] 1:2:2:19] peak
% A A peakS} Mn?'9] peak ratio= OF 891 UERIOLY,
77| AKLycii Fructus)Q] Aglo] 231 DMPO-OH adduct®] &
La5I¥C) F71A19) DMPO-OH radical®) scaveging activity:=
Fig. 9.0 LEERITY. 7717k 559 5719 tig0] DMPO-OH
radical scavenging activity ™. &7}510d 1000 mg/mlX]2]ollA] ok
70%E L AA7t UEebdtt. FI71X1Y) scaveging  activity©]
IC502 ©F 83.6 ug/mlE VIERITY 74, H, 417, &, 22 9 ejgt
5 AEEQl 7139 HEZ AN W(endoplasmic reticulum; ER)ol)
EX5he cytochrome P4502 H QoA S0l SHEXE U
Alsle 8350 988 ke A4ZA dAbE F 44
radicalo|L} H;0,2 433>, Cytochrome P4500= &g 7}
Al TS isozymeo] EMGH=U], 1 FollA] etharolo] 9l5HA]
FEEE cytochrome P450 2E1(CYP2E1)0] AlHSIEIAT Q16
Vel FE Bolole ASE YEA Utk old diskds
Wong £72 CYP2EL SEAE ZUAIY HFolE Ak siErs
g RAsldx FENz Tk g8l GOT, GPT X7t 5718}
A ko 7hEyo] wIEHA eiSS Busle CYP2EL0] A1y
SIS QIS Tdtoll SiAERl XIS FHEIICE wEkd
2 d7ollME PR AKHESEAE Bl FulEl= CYP2EL
|HAG dEE Awidr] 98l RT-PCR(Reverse
Transcriptase Polymerase Chain Reaction) 2PHE 0|83l
CYP2E1 mRNAY WFTE vlwsict 49 HEFe
CCLE 7H=E4 S8 Fuidh & 24417 ol SYAIA R E S A
#38l mRNAE FZES ChS Scheme 204 AZE} sense}
antisense primerE 0183l RT-PCRE Al@sle] 11 (=S
0.5% agarouse geloll4] A71E &8l S 2 ZUE AR
th (Fig. 10) CCLE AEIsIN 22 HakrolAE cytochrome
P450 2E1(CYP2EL)0] @2 S8 UYL CCLE Xeldh ol
EZoME S 28 SLE LMo, F7IAE AXzish
A TolAE CYP2E1I0] A9 waishx] Rt 01419 Aalo)
Al F71ARs CCLE Fudh 48 1 2dolA THEEEy
S VI ASE & & UNMeH, I 71Ho82E EHislaas)
5543 ok AHR9) SIsIEE T w5 2ald CCLE 4
el CCyE ABlshs E401 CYP2ELSY] MAL AxolE &
ok AE & & Utk

4

AtESRA(CC) 2 FUE ey 2

rf

E3101 771A19)

2
=



HE FHEgO 98 MiZF9) GmtEmE B 33 o7

ERlslaL 11 71dal tlgl] |73 23 oS
w2 ZES gA HAUok &9 EFHEE EXAKR] GOT,
2 ALPY] £=X]& AnE Zul, CCLYE 53l th xR

T71RE BAEIE FolA Fod s Zdart vebt L,
DEA o] g el 228 Ailolis CCLE S Ha 73
zzlo] st a7o] F7IAME AAEIe TollAlE VERIAl 9
UAct AZIRIBIEMDA)S 2 CCLEIS T3 thR T
Hlgll F71AE RAEISE ol Zadhe A HEoU &
AZQ S AOP, GSHY IS CCLERE 28 o)
ZFof dlgled 271RE AAEIg FolA 994 YA SI6K9
T} Catalase &4 CCLTHS 208 tl 2ol HIske F71A2
AAeler TolA /A8 UA B7I6I9 A, ESRE B8 77141
Mislse 48 21, A skEd 9EHOZ OH
radicalo] 248320, AHEH I IC50 #42 O 83.6 pg/mIE
UERGEE CCLE SHEIZE AE]7)E A4 Cytochrome
P4509] mRNA 261 g RT-PCR giH o2 U 2y 77148
Foigt TollA CYP2E19] mRNA wWdlo] AAE 1 Y2 ¢ &
UAATE o]} AMoll 4] F7| Ak CCLE Fubkh 7hEto) sl
o BgEdo] o, I 7)1 URAUW girEAe g4
3 TF7IAL AAS) esid, 18)a CYP2E19) HAlzEE B
8 Aoz dagct
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