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18 a-_ E2YEaTAp§°%C0-p° °xAy¥eEyA+OT jRaNapA” 6E6 TT, °0

P450 A_»TP0v:°

-

mRNA £1 1

NT 92! £-ATEE-L'E-OUROE2
£T4°07 6Ng0%NEO 1. 0OATNSKINDEOED . %EOUUO»0%0°TO» Al¢ EE-Pp+ T4  430071£0

0202£RDY%;, 18 o-, E2YEA 18 «-GALG0, TT, °00+02T, °0
E«E@ 456" CYPEOOTT UD»A, pAO°CTi£3¢302% 1% 1044
-Ox0»0AT . 2E04°%°0-p° °xAy4PEYA=0T jAaNgpA0-"u
“OEG6 TT,°0£%0 18 o-GA -80y£A, N§2AY" CYPIAIE 7-
O0NB»U0T (iR 0-TNOO»UA  EERODEE-CYP2EE " +4° -
0C» A, EANHE®T CYP3£ ©iAEQ N-TNYix»UA, ££RDEO
»TDOLARx2AVYUOTA A” -~ 01287 CYPIAIEEYP2EL °1
CYP3A1 mRNA i TE®EY. %Aa10¢EY0IE4S o-GA A YE
OAAUDE 50 ~ 400 mgial.~'£000E”6EG TT, °0 ERODE-
ANH °T ERD »TDO£200 mgial.~ ' x+0AxTC¢£O00LAE -0
+8¢E7T59.6%£69.7%°1 44 .7%£G03EE+YA0AAUDOLE
0Ud 4 7T,R-&EA " TEOAAUDE 50 ~ 200 mgjoL.~'£000K
CYPIAIE-CYP2EI 1 CYP3A1 mRNA =i~ TE®AHE-0+8
CETT44.5%£58.1%°1 37.0% . EVEG%AL0+TA+ 18 o
GA 0UxaAvEQELTAP="6E6_TT,°0 CYPIAIEGYP2EL ©f
CYP3AL +i°T.

100" EEP] o-, ERYEAEN | ©0E-AANGUAEHCO-p° ° xAyHhO
EYA=OTES | °GEED P4SOE»Aex2AY30OTA A -~ 0!

0P 1%- 0AA°A£R963
TATx+eETABECA
TA OA +a °A£°1000-3008 "2001£62-0155-04

18 o-, E2YE&E 18 o-glycyrrhizic acidE-18 o-GAECEG
“O1ME» E2Y0D2TT00111E N TopAuAOPDS u¥ TAE4R0D
OTAE, TESEECT On - A°00¢ UE x+0&Y ~387 00G£x+0R0U
O0T4E@A%LND Y AEEUTO 6EG, TOOA, pAO° TEAU2; xE
AT £B1« 18 TaNDY%¢ Yie Eax+0AYA - OXO»UATT i+ "pA .+

EO0,&EOFU£2000-11-02  %OEUEOAUE2001-01-20

xOBYOUEERT %R 1964 — £8-ADE-PPp++E; TAOCEDEEE-20
E¢ £-0+0TOREGE-0+02" OEAAU¢ EAU” 2OTEGTT» NEOOATNDY%e EXAT
EE-E 1935 - £8-AQE-ETOLEDEEE T EUE-0+027 OEAEGTT» N§0O
ATPT0OTV " Ub»NDY, .

*AaTpx=0B . TelfE " 027£87331565E~FaxEE 027£86815492£~
E-mail£§angjingliu @ yahoo . com. cn

TANDY%¢ AE 18 o-GA 100-"uAaNs” 6E6, TT, °00+020&00
T ap»Ta1guA CYP A, »TD0%° mRNA +i TpAO°Ti£d2
ETEE 11 0£&x+0A»UAT»0¢ EAURUEGUAOO T Ta»¥x+0AT4
1OEUNEOAYY .

1 28AT°l -%-~

1.1 00kK-06EQYA

18 a-GA £A0°A 9911071£6EA-0K, 00y~ 611 CcOA0O
OPTP1«E%1420. 7-00Nd»UOT (fiRE" 7-ethoxyresorufinEE-
9-0G»0-3-01 - 04RO T8"9-hydroxy-3-isophenoxazone£E1
ALEE” erythromycin£E+Y% ° £ aniline EE£GTA;i 2 ethylene
glycol-b#& " 3-aminoethyl etherEONEWNEN'EAV' -tetraacetic
acidi ® TV DI%0-A_%0T2 Sigma T«E%U20E- . %20-p°°x
| DIT2 Boehringer Mannheim *«E%20£ - . DAEGAENACAE-
DMEM AaNg»Ufsrizol EOvACDOTAzxaAy0°TA A™ -~ 0}

£ reverse transcript-polymerase chain reactionfE-RT-PCREO

EOYA °D T2 Gibco « E% 20 £-. CYP1AIE-CYP2EI£E-
CYP3A1 %°AUT000Gx» - EE" cyclophilinf-CYCEOY T1 OE
Gibeo 1«E%CT3E
1.2 1T °0-0Ae°TAaNg

2EOAAL 2N -» - 1aA+ - EHEO o100 ° ox Ay1hOEy A+
OT i AaNg*FEB0%0, AT . 5 Wistar “6E6 1208 200 ~ 250
£BT1 °T2E IxAEAE xT£42  1EAAY2 A6 24 2UEH0 00 TA
37°C£9- 0.5 mmoljol.”! EGTA pATP  £1aA+0°1aA+0A
L Txé60 3E»AE«E»» 0.05% [VPI%e0-A_1aA+. EjTAET
» A, Txe0 £%OEE UAnEH« TT, °0-0ECOUCAT  0°0P£E-
0A 100 A¢ pPAAGAGTAELYET P850 x g£-1 minf@ “T£-
1 ATATE%E«EH T °0»TAEOU 85% 00ET. _TT_°0%0
FUE¥AaNg»UEBUEAL TART 1400»28%C0-U°°XE5% CO,EA
37°CTA-60% 3 heayuUqp2ake0-pe °xAyHepT3EC60UY0O
AaNg»uvipgAaNe . AaNg»uT2 DMEM 0021234 109%DAEG
AENACAEH % TPYxNCT¢ EHPEQAXEE ™1 pimolid,~ 'EB6ENC
E@"160 Gid.~'£O10E, RNAICEE0.014 mgd.~'£0
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1.3 00Tvx=0A

OUETE6AaNg» 00D - 0+8%0EE2» [-A"EPA 18 o-GA
TeEuNéxe£ R TYOUEEY»yUAEGATNTE@ T2N000xé£AANg 4
dEROY TT_°0%ePPA_N§-0T6CT°6T A¢ RT-PCREU21
A MEP§O! £QUETESEUNERALONA»U" jETEN] OfiXT™ 6000k
A EPA 18 o-GA TT10pAaNe»UODE-O0+dAANG 1£9£4£6
of 8 d£ROY 1T, °0tePPA N§-0To£3021E+14p80! .
1.4 A_N§-0To

T, °03-E02 FEEEOK+, OEY%-~EoE3ANT - OF+, T¢
AET&YEY cYPIAE 7-0006»001 IR0 0-TNOO»UA £5-
ethoxyresorufin O-deethylaseEERODESTDO®” 0«14 - EUTEY
239" £3-0003»0071{iROO0A TET2 2 pimoli .~ 'E6YP2E]

£7°4%°-6C» A, Eaniline hydroxylaseE~ANHESTDO2AT 2T

OOTATRUSEE Y ° - 00A " E 16 mmolial. ™ 'E6YP3 £ ©iAr
E@ N-TNx»UA, Eerythromycin N-demethylaseE-ERDEST
pO2af OA -01a1afE - EEEQT ALEGOOA " TET2 8 mmoli @
L~ 1E00ALNACA X O xTa+EXUES™ Lowry - EV10FRApC °x
OE°-A; .
1.5 RT-PCR 24 mRNA +i TE®E%

T,°0xU RNA ° Trizol 0»2%- "0+, . pc0%-0To+i
A+ 185 ©1 285 16" aCATUELOEXU RNA A-TTT00T %u
%&. CYPIAIEE€YP2EIE€YP3A1 %eAUTO08  CYCEOYTT
EeY£ol RT-PCR -~ 0% "A¢2TOOTATRU11££60%0 AT .
RT-PCR 204T7%- 3% pACT O~ 1CAy %P ug 0% -0 A& 2¢ 08
DNA -0x0A; +8x%& PBR322/MSP1£&EL1 %0 . OA UVP
1«E%T, EAE"AGOCHeDPuc0%16 - al1a»y Az 2ay . 00
CYC»000 RT-PCR 2017 12AU 10 00£4£EE CYPIA1£EA
CYP2E1 »0 CYP3A1 »0000& CYC »U00A00615 @ -a14
»YUALEOpX=T2 mRNA +i” THATATOE®AY .
1.6 13VENS 'AT

%4000 x + s +TE%. OA-%2T-0To%eDDTaxéEyyy

YiaERTEBUOA ¢ YiiNEYoDDARALERT .
2 %At

2.1 90.1T,°0 CYP1AIE€YP2E1 °1 CYP3A »TDOpA
0°Ti
2.1.1 A7ED8O!

+1 1 %410 E%IE48 o-GA 10 EROIE™ CYPIA1£E-
ANE "CYP2E1£81 ERB " CYP3A£8TDO3EA TEOAAUDO0O
OF . £40DEBU 50 ~ 200 mg o~ ! - TT8AUER= , 90CA TECG
YO£50 CYPIAIEE€YP2EL ©T CYP3A »TDOUAOOOK 03 %¥
06 C¢, £9A200 mgial, ' "7 R -AExT 000 0FAE -0+8T2
59.6%£69.7%°1 44.7%E£8A 400 mga.~ 10 CYP2EI
000E0AE» T-300U%T | BE®ALEHTO CYP1AT O CYP3A
000K -~ T2OPEUTAY .
2.1.2 E+vapsl!

i °%20-p° °xAy¥PEYA=OT j AaNg TATUAUTAT0%ICANg
T-30 CYPIAIE€YP2E] O CYP3A pA»TDOEH« CYP A,
»TDOOUTATAEO08 X TALUEIEEC OA2> T-AaNgE+Ya ALY
E+D§10Tu. +1 2 ha10¢EVOERAND 1 ~ 4 dE48 o«-GA 10
CYPIA1£2E1 ©T 3A »TDOPAOOOLx+0A08%¥006C¢ £d 4
T, R-AE£B00FAE - 0+312 55.1%£65.6%°1 39.6%£d 6
000EAE»1T-300U%T ,RE®LY . %a1aTOE% 18 o-GA 000K
CYPI1A1£2E1 ©T 3A »TDO£G03EE+/A0AAUDO .

2.2 90,TT,°0CYP1A1£~-CYP2E1°ICYP3A1
mRNA i TpA0°Ti

OE+T 3 %A10,EY%OEHE S0EH00E200 mgi o~ 'pA 18
a-GA x=0A 4 dE-E=00TTA TEPAGOYOLE€YP1AL/CYCER
CYP2E1/CYC °1 CYP3A1/CYC O08%¥TA%BUEBA 200 mgj o
L 'O000KAE T R-4£~0+8T244 . 5% £58.1%°I

Tab 1. Effects of 18 a-glycyrrhizic acid 18 a-GAE£Ctreatment on cytochrome P450 isoenzyme activities in rat
hepatocytes in sandwish culture
18 a-GA EROD ANH ERD
/mg . nmojj Anin~ i %! % nmofj fnin~ lj g ! % pmoffnin ™ i~ ! %
0 19.3+5.2 33.4+8.1 0.38+0.07
50 16.5+3.1 14.5 25.1+9.1 24.2 0.32+0.07 15.8
100 10.4+2.77 46.1 18.1+5.27 45.5 0.25+0.05" 34.2
200 7.8£2.5"" 59.6 10.2+6.4"" 69.7 0.21£0.04" " 44.7
400 8.5£2.6"" 56.0 10.2+7.3°" 69.7 0.23+0.05" 39.5

ERODE®7-ethoxyresorufin - O-deethylasé” CYP1A1£8» ANHE® aniline hydroxylast” CYP2E1E£E»ERDERrythromycin  N-demethylast” CYP3A£Q
Primary culture of rat hepatocytes was treated with the indicated concentration of 18 o-GA for 4 dE-then ERODE-ANH and ERD activities were
determined. “ Data are given in percent of inhibition vs 0 mg®.™". ¥+ s £Eon=4. * P<0.05£=" * P < 0.01£~compared with 0 mgd.~".
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Tab 2. Effects of 18 a-glycyrrhizic acid on
hepatocytes in sandwish culture

time-courses of cytochrome P450 isoenzyme activities in rat

EROD/ nmolj @nin ~ i o 1

ANH/nmolj @nin ~ 'j i !

ERD/ pmofj 8nin ~ 4 L !

Time
/d Control 18 a-GA Control 18 a-GA Control 18 a-GA
1 22.3+4.5 20.7+3.2 38.4+7.6 34.5+9.5 0.39+0.09 0.36+0.10
£°7.3£0 £°10.5£0 £°7.7£0
2 19.8+3.1 14.2+2.07 45.9+5.1 29.8+7.2%% 0.17+0.05 0.12+0.04
£°28.3£0 £°35.6£0 £729 .4£0
4 18.5£3.3 8.3+1.5 " 32.6+4.1 11.2+4.0" " 0.43£0.06  0.26+0.07" "
£°55.1£0 £°65.6£0 £7°39.6£0
6 3.1£1.0 1.5£0.5" 11.6+3.1 4.5£2.9°" 0.31+0.04 0.14+0.05" "
£°51.6£0 £7°63.6£0 £7°38.7£0
8 1.1£0.8 0.6£0.7 9.4+2.9 5.5£2.0 0.20£0.05  0.14+0.03
£°45.5£0 £744 4£0 £730.0£0

Primary rat hepatocytes with 18 a-GA& 200 mgd.~'E@ere cultured for 1 — 8 dE-CYP1A1E-CYP2EI and CYP3A activities were determined.

Data in parentheses are given in percent of the inhibition vs their respective controls. x + sE-n = 4.

with their respective controls.

37.0% . 13%ENSTOE%EAI 18 o-GA A" JE=50 mgd.~ £~
Y~ ¢E-C3ET00s000£CYP1A1E£€YP2E1°TCYP3 A
mRNA 177, %41014E% 18 o-GA 3EA"JEOAALDOO00K
CYPIAIEEYP2EL ©T CYP3A1 mRNA #i77.

Tab 3. Effects of 18 a-glycyrrhizic acid on mRNA
expression of cytochrome P450 1A1£-2E1 and 3A1 in
rat hepatocyte in sandwish culture

10? x Relative level of mRNA expression

18 o-GA
/mg !
CYPIAL/CYC CYP2E1/CYC  CYP3Al/CYC
0 1.28+0.10  2.79+0.31 43.3+£3.7
50 1.04£0.07" 2.06+0.20" " 36.2x2.1""
£718.8£0 £726.2£0 £716.4£0
100 0.85+0.06" " 1.75+0.16" " 32.1x1.7""
£733.6£0 £737.3£0 £725.9£0
200 0.71+£0.09" " 1.17£0.20"* 27.3+1.0""
£744 .5£0 £758.1£0 £737.0£0

The treatment for primary cultures of rat hepatocytes was the same as
described in Tab 1. The c¢cDNA products of CYP1A1E~CYP2EI£~
CYP3A1 and housekeeping geneE™ cyclophilinE~CYCECwere quanti-
fied by using gel documentation analysis system. Data in parentheses
are given in percent of inhibition vs 0 mga~"'. x = sE-n = 4.

* P <0.056~" * P <0.01£~compared with 0 mgd.~'.

* P <0.05E-" " P <0.01£~compared

3 10A0

T, 20 cYP A, 10141aAaNg 16y« kaRd DEO»°a
16%pTA»TDOCU; TE¥ES . °%20-p° °xAy#eEy A+ 0T jAaNg
T14TpAUT-30 CYP1AIE€YP2EL ©1 CYP3A pA»TPOEEC
EAVUT, °0E«EQ P450 A, 0006 00 0F uAATTE TATAAE
DFEY 19 TA%AL0L TA£48 o-GA 000F°%O0-p°  x A1y
A+0TjAaNguA” 6E6, TT, °0 CYPIAIEEYP2EL °1 CYP3A
»TDO£620&x+0R00C 00 1AERELNDY uAKAAUO» OB "AUZ,,
xEATEQ T-Ex£»1102iph 18 o GA A" TEOAAUDOO0OE
CYPIAIEEYP2E] ©I CYP3A1 mRNA +i TE%a0»2%Ep
A+ 18 o-GA ECOUx2AYE®AY - ¢ »0x+OAPAEH« FA T 1yOT
OOPACA” «ut 1% EDDERB0»2NDY, .

ONO2 CYP1A1 °T CYP2E1 0UTa00C°0A°0Ti»0G°
TUTTPA” UD»»T»~ 0DA30002UA R» x+0A. CYP1A1 E®
EHEC» N§OA 0 x+OAPAODDEO, O£ 18 o GA TAp+
CYP2EL °T CYP1A1 i TE®E%EH«ODAGOU»GTA - AOUO»
PO» N§OTTTUAESEE . 18 o-GA 000 CYP2E1 ~0f0%0EU
JTUTE " x°2-0£€6C1, UEEST» (EAUECKA: L TESEEX+
OAUA»GATORO» . 18 o-GA 000K CYP1A1 °T CYP2EL AU
YOEUC0ACOTTUA»T» ~070%R0D» N§DOOm-A TeOuAx+
OA. CYP3A EC2T08AU 2ET” 6TaEy0OTVuA GB»pA CYP
NCBT. 18 «-GA 10 CYP3A pAx+0AEHAE%OUAU"2ET 08
%- CYP3A ~UD»pAOOTIOTOAE+ESEAA30E]” G%AA; ELOA
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E+0D¢ EAU2GEN0OTITa»¥x+0A, EG00 E2YECAU” 2ET3E
OAuAOD2YOO£E2ECODOOXE - LOPUASEOASE - OENDY, £40P
P§3E- 090, TOOTV” Up»A_ TuT3pA0°Ti0PANOU20A+00TY
x+0A»0ATOT002800 T Tar¥x+0A2GEGpA; EAURO .
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£012£Y

18 a-Glycyrrhizic acid down-regulated the activities and mRNA expression

of cytochrome P450 isoenzymes in rat hepatocyte sandwich cultures

YANG Jing'E-PENG Ren-Xiu'E-YU Jie-Ping®

£1.

AbstractE®To study the effect and mechanisms of
18 a-glycyrrhizic acidE 18 a-GA£@on cytochrome
P45(E" CYPEGenzymesE-the expression of CYP1A1£E~
CYP2E1 and CYP3A was determined in rat hepato-
cyte sandwich cultures by using enzyme assay and
semi-quantitative reverse transcriptase-polymerase
chain reactioh RT-PCREO The results showed that
the activities of CYPIA1£" 7-ethoxyresorufin O-
deethylaseEAERODEE-CYP2EE " aniline hydroxy-
laseE~ ANH£0 and CYP3A £ erythromycin  N-
demethylaseE-ERDECwere decreased in concentra-
tion-dependent manner after treatment with 18 o-
GA50 — 400 mgi A~ '£€-and at the concentration
of 200 mgi®.~" inhibitory rate reached the maxi-

Department of PharmacologyE=2. Department of Gastroenterology£-the First Affiliated Hospital £~
Wuhan University School of MedicineE~Wuhan

430071£-China£0

munE” the maximum inhibitory rate was 59.6%£-
69.7% and 44. 7%£E~respectively£Q The time
course revealed that the inhibition reached plateau
level at d 4 of culure. 18 a-GA Decreased
CYPIAIE-CYP2E1 and CYP3A1 mRNA expression
in dose-dependent mannerE-the maximum inhibitory
rate was 44.5% £-58.1% and 37.1%E-vrespec-
tively. The results suggest that 18 a-GA down-reg-
ulate CYP expression at the transcriptive levels.
Kew wordsE®18 a-glycyrrhizic acidE»cellsE-cul-
turedE»collagen gel sandwichE»cytochrome P450£»
reverse transcriptase-polymerase chain reaction

£+uTAzan- E- 1T£O



