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Effects of Sujeom-san Water Extract in Cultured Rat Myocardial Cells

Young Seok Jeon, Kang Beom Kwon, Eun Young Park, Eun Kyung Seong, Seung Taeck Park', Do Gon Ryu*
Department of Physiology, College of Oriental Medirine, 1. Institution of Wonkwang Science, Wonkwang University

To test the protective effect of herbal medicine apgainst oxygen free radical-induced myocardiotoxicity, cytotoxicity
of xanthine oxidase/hypoxanthine (XO/HX) was examined using MTT, TBARS, and beating rate assay in the presence
of water extract of Sujeom-san(SJS) or single constituents of its prescription. Myocardial toxicity was evaluated in
necnatal rat myocardiocytes in cultures. In the present paper, XO/HX resulted in a decrease in viability and beating
rate and increases in lipid peroxidation in culiured myocardial cells. In the effect of SJS water extract, it showed
effects from the cardiocytotoxicity induced by XO/HX treatment such as increases in beating rate and decreases in
lipid peroxidation. In the effect of Rhizoma Corydalis (RC), Faeces Trogopterori (FT), Fructus Amomi Tsaoko (FAT)
and Myrrha on the cardiocytotoxicity, they were significantly effective in blocking the XO/HX-induced cardiocytotoxicity
by increase of beating rate in FAT and FT group as well as decrease of lipid peroxidation in FT and RC group.
These results show that oxygen free radical elicits toxic effects in cultured myocardial cells derived from neonatal rat,
and suggest that water extract of Sujeomsan, Rhizoma Corydalis, Faeces Trogopterori, Fructus Amomi Tsaoko or
Myrrha is very effective in the prevention of xanthine oxidase/hypoxanthine- induced cardiotoxicity.
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HY=zlo] SRIEAQ superoxide dismutase(SOD)L} Al A&}
A ZZHQ] glutathione peroxidase ! catalaseol] 95} A41=l
o} A I AAkAZSolU slE3 2= WA Aejold
HIEYHOE WM Aaxig7ie MELS Xjge RIS L
gzl 218 S4au thilzls ESEYSAALEN HE B
2R &2 EelahA Fob. 229 ATl AZMEEL
2 AraAe7ol 98l FUECEI B R v Qeu®, 4aat
F718 27 AT BE o1F1 YA L2 BN
A7y EXMshs fA BAE AEshe g2 olEist E4 7
Z= mEol tieks] 2 924 e Bol AU ol 71 HeRd
2I8HE0) Bkl Fiskn YTk, AR BHE Fibgol o
3 LA ATZ ABBEX|GIA B0 BBl A2
ZHsol vxE FEe HUSIRT™ SEY AR N2Es
ol TXlE BEke DA OHT EF B Xgo] AR A8
ol X]E= FWE BAF B AU A2 Q) Sakg
AZAZO] Wolol thP Bt FBIA BT

olol MAHS g 1 FHCHEQ LR HBE =8
B3 S0l M ATHNE &0l IS YIFTE T ¢
Blol WA B2 SIHIE AMBB F AAXHR71Q) xanthine
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oxidase/hypoxanthine(XO/HX)®* & 81519] vj} A2 Zol =
Hdeg FHACh olF AIAE uE4s 533 Lipid
peroxidation H&S FE0I FA 2HE LWNol Bus}
= "otk

Az R EH
. ApEE

EE T Sprague Dawley AIES] ANt 45T 4% 3
UE BAME ARSI

[
I

2. Ml EuiQ}

AAERA BElg AZMEE Ca™', Mg™'-freeQ) Hank's
balanced salt solution(HBSS, Gibco)22 33 AH&HS F
1,000rpmofA] 2027+ AR ZACE HEAEZAE 0.05% trypsin@ &
20250t aH27)0)l @& TS Pasteur pipette Q& 3, 43] B4}
T 800xgolA] 1027F AFAIIIch. AFE MEE Eagle's
minimum essential medium(EMEM, Gibco)oll 10% fetal bovine
serum(FBS, Gibco)3} penicillin G(25 unit/m)7} H7Fg S8t
ol 234171 TFS 96- multiwell plate(Gibco)oll 1x10° cells/well
O NE ULE EFIUC BFR MEE 3 THLE MER
YA OZ Wk FRon AaAlR717E ZREA o2 wl
LA g ZFSZ 5l ¥l RAGIKFCE AE8H YA E Hel
I AZE PBSE 3~43] MAHSIHOH Mz i 7Y & =
Aol ARZSITE

3. [yaY Az

Aol A1E3 Al ER 50g, LR 50g, LA 50g &
% 50g2 Blol F5#(Sujeomsan, SJS) 200g3t 7HE CFQl EHR
(Rhizoma Corydalis, RC), % #iz&(Faeces Trogopterori, FT), &
E(Fructus Amomi Tsaoko, FAT), {##EMyrrha) 2}2} 200gE &
RESIAF0] i dZ71E BAGIH 3417 ¢ WEVIE A
g3l F 3,000rpmoiiA] 2027 FHUERIGHL 3 WS SHFINE
2Or=E3 & ERALRTINAM ARSI 242t FifEy 21.89g, &
£ 10.35g, ¥HRK 33.06g, HLEAE 13.98g, 18%E 40.93g9] E2t A]
BEE Utk AR HEe THslM thed Zrt

Table 1. Prescription of Sujeom-san(SJS)

B®E - 31 E#(g
2R Rhizoma Corydalis 50
KA% Faeces Trogopterori 50
LEE Fructus Amomi Tsaoko 50
R Myrrha 50
2 E 200

4. XO/HX9] AZE ¥ Rz

2 A8l A6 A2 2 & xanthine oxidase(XO, Sigma)
2} hypoxan -thine(HX, Sigma)@& X092 &% 100 mU/mé, 10
mU/m¢, 1 mU/meS] AANRE, HXS A 1 M, 100 mM, 10

mM9] JEAE THE0] Yokl HHSH & AE g HYst
FOF 4 AU Bgs e A aydol Hrisio
AFZSIATE

5. A9 R

Adol AET 49 HAg o] &2 i, 4F 9
& AZAHEZE XO/HXoll = &A1717] 3417} Holl 2tz BRz)$H
THS XO/HXoll leZAI] & 0]F Box)7} XO/HXS HIME
gl nlxle SUE ZAKICH

6. AE=Y W Yolg3 A
1) MIT &

MZ YEG ZHES Y8 MIT [3-(4,5-dimethylthiazol-2-yl)-
2,5-diphen- yl tetrazolium bromide) (Sigma) L XO/HX
E Mois g A 2M £ E PBSE 33 A ET T2, A HX8
50 mg/meS] MITE welld ZEETE 84510 ol 37T, 5%
COo, & ZZF FHUlolA wigst & et g 953
dimethylsulfoxide (DMSO, Merck)& X2Jgt tlS ELISA
Reader (Molecular Device, USA)Z 570nmojlA] EHEE SH3}
of 2T vlasiHck

2) Lipid peroxidation =z

XO/HX3} St E YAAITE BO MEITh & v 4124
29 4593 MEEHRUNS TBARS (thiobarbituric acid
reactive substances)E EAT AL E, Y9 Ao 12NHSO0:8}
10% phosphotungstic acidg& 2}Z} 2.0 me$} 0.3 mE 21 102
S BiSAlZiT). vkg &8 & TBA(thiobarbituric acid)E 1.0
wE 71t & oA 1Az SO i8S thE ¥ £ o
butanolZ XZ151FTh n-butanol A} E & LK o1& A
Aot ThZ 553nmollA] FAEFEH ol EFsIATT
3) A12ME uhE4>(beating rate, BR) £&%

BiQF A2 29] BRY EHE olo] dF AT skt 4
THZol o] =19 XO/HXo] Tk sjioly 4417 &
o uigst & o7 ZEEIA Qe YA E HEZSZ §l9
e AZAEY BESE ATH vlusiHct

7. BAARE
HEZ ol ti3t 7Ol BE 2 Student t-testol] AT
™ paro] 0.05 o]5i) AT 7Tt AL St

2

1. XO/HX7} vl AZA 29} WEGo| njA) = Yk
1) AZHE HEE . MIT ZF

XO7} wiek MM o] DAl e FEG] Yoo
5~60 mU/nt STEXNEISH i AZHZo] HNZWYEES
MTT FakHo] 9sie] S8 23t Meld X09 5o vlzsl
o MZYEE0] ZAIRCE &3] 30 mU/nl, 60 mU/nt XOY
RelolAle MEYGEE0] tixdol HIkd  51.2%(p<0.05),
39.7%(p<0.0N)E 7ot 248 VeI (Fig. 1).
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Fig. 1. Dose-response relationship of XO treatment in cultured rat
myocardial cells. Cultures were exposed to various concentrations of XO for
60 hours, respectvely. Cell viabilty was measured by MTT assay and determined
as % of control. The resulls indicate the meanxSE for 6 experments. Significant
differences from the control group are marked with astensk. *p¢0.05, *p<0.01

3 30 mU/meS} XO/HX7} ZgHe sgHollA] A ZAHE
2 36~T72A17 O uiet & AR Ao ME NEUEE
S MTT assayoll 95l ZAIBIRCE 1 A3 M2Ish A1kl
YEHOZ ML YEGO| ZABINEH E5] 60417} 7241700
Al st 248 VeI (Fig. 2).

(=1 Control
1204 B33 30 mUfml XO
100
g
3 ©
£ w
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*Cawa % 4@ w0 7

XOHX incubation time (hour)
Fig. 2. Time-response relationship of XOfHX treatment in cultured
rat myocardial cells. Cultured rat myocard:al cells were treated with 30 mU/al
XO n 01 mM HX for various tme ntervals, Cell viability was measured by MTT assay
and determined as % of control. The values are the mean+SE for 6 experments.
Aster sk ind.cate the sgnif:cant differences between groups. *p¢0.05; *p¢0.01

2. XO/HXS] AZAE &40l thsh sletie] gt
1) Lipid peroxidation &2}
(1) XO/HX>} lipid peroxidationo] w|X]& gk
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Fig. 3. Dose-response relationship of XO/HX on lipid peroxidation
in cultured rat myocardial cells. Cultured rat myocardial cells were exposed
to varous concentratons of XO . 01 mM HX for 60 hours. Thiobarbituric
acd(TBA) fluoromstrc assay was adopted to analyse lpid peroxidaton and TBA
reactve substance(TBARS) were represent as pmol/106 cells. Control value are
represented 37436 pmol/106 cells. The values are the mean+SE for 6 experments.
S.gnicant diferences from the control are marked with astersk. *p<0.0% “p<0.01

XO/HX9] =0 ukZ lipid peroxidation2 83517 A5t
&} 0.1mM HXoll 4~32mU/meS] 5T F XO7} 22 ZEE ol
HollA] LUZHEE 60417t St Ml & TBARSS MENEE
€ UAZY vla ZABIFCE 1 Z3 Nels skl vlzskd
AMENEEO A% TBARSY F7HE BYrt &3] 16mU/m,
32mU/m¢ XO RleloiiAle tiZ ol H]dlod TBARSS] 7l E7t
£ UERITE MCVEL2 16mU/mt XO XgjollA] LEbdTHFig. 3).

(2) XO/HXoll 95 Z7Ft lipid peroxidationol] X gho}
e a9
HiQF AZH Zol] S XO/HXS] Al ZZ4 ol el Fibwa
I FAoERQl MR, LR LB, K dYN9 gIE TBA
fluorometric assayE S5 lipid peroxidation®}2] FHAA] &
AK5H7) 15k MCVZEQ! 16 mU/né XO/0.1 mM HX9) =&l
A 60A]7F B LEA)1F17] 3417 Holl 2+z} 100~160 pg/meS
slokxy Metlo] ZEHE wigHo)A] AR £ o]9) WolFal
g ZABIAC
TS B9 gt & XO/HXE MTIGHA &1 FH#
PN e sTHZ Xelet F2 lipid peroxidationo] {5 ¥
k= UERIAl &8ttt 16 mU/mé XO/HXE Aziet 49
XO/HXE REishAl 22 A<20 uldl 69.7%7} 715l AlZ
ol E4& Lekdth IBu Fihs REAe A Mels 42 A
213t B0l B8k lipid peroxidationo] ZHAdkod XO/HXo
At B4 2 WolElH om £38) 140 pg/nd, 160 pa/nt FiE ©
galg Axelst 9ol FeE dyde d AelsiA o
XO/HXT2 2| ol Biskd EAIFCE ROGHAH Z4s)
Ct (Fig. 4). THRS B2 gs & XO/HXE ATISHA &2
2 TR ENE 5T AR H< lipid peroxidationo]
FO8 Mok UERAA Ztrh 16 mU/me XO/HXE Al
2 XO/HXE MM g2 Z <ol 185l lipid peroxidation
E715100 Mol E4E VERiTE T2 LHR dHAS
A Ae)d 2 Aeist STl Hl#sla lipid peroxidationo] 7+
ABKd XO/HXo) A8 S4E Yok er 160 pug/mS 4
EARCE [ Woi(p<0.05)E UERATH (Fig. 4). LB
AL wiYFeH & XO/HXE HMelsiAl Ril £#ig dBHE 5%
Q2 A2)g AL lipid peroxidationol] $213 Mgh= LIERIR)
U} 16 mU/mé XO/HXE AEidt B XO/HXE AelsIAl
U2 Aol HIl lipid peroxidationo] S7F5l MZol =4
2 UER3TE 23U TR dEAS A At 42 Agiet 5
Tof v]# sk lipid peroxidationo] 246k XO/HXol 2t &
4 Wojslg out EAEC FO8E UERIA] Ut (Fig. 4).
BRI A2 iyt & XO/HXE AeldlAl &1 ER WA
ETHE A2)g BS lipid peroxidationol] 7|8 High= LIE}
LAl @Rt 16 mU/me XO/HXE A2ish 249 XO/HXE Ael
BIX & A0 ulske] lipid peroxidationo] Z7H5k] Al Zof
EME vERE 283U ER FERE d AzId F2 Aeid
=rofl nlzsko] lipid peroxidationo] ZtAdl] XO/HXol 2igt
=4E Polsigieut EAEQ |AAHE UehIA] AUt (Fig.
4). Ol 2 WIS & XO/HXE HNelshAl &1 K% 1g

o]
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He =THE 25 AL lipid peroxidationol] {28 Ml
VERIX] 29ttt 16 mU/me XO/0.1 mM HXE XEigh 42
XO/HXE AEIGIA 92 B 2ol B]31A lipid peroxidationo] &
716l MEol E4E veRdch T2 RE dEde A Al
ot A2 MEst sTol HizEk lipid peroxidationo} ZHAGKH
XO/HXol 93t 548 Wolsld QU EAFSE FAFE vet
LRl 2tct (Fig. 4).
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Fig. 4. Dose-response relationship of Sujeom-san(SJS), Rhizoma
Corydalis(RC), Faeces Trogopterori(FT), Fructus Amomi Tsaoko
(FAT) and Myrrha water extracts for lipid peroxidation in cultured
rat myocardial cells. Cultured rat myocardial cefls were preincubated with
varous concentrabons of herb extracts for 3 hours, and then exposed to 16 mu/
o XO n 01 mM HX for 80 hours. Amount of lipid peroxidation was measured
by TBA fluorometric assay (TBARS). The values represent the meanzSE for 6
experments. Signicant differences from the XO/HX-treated group are marked with
asterisk. *p¢005, ~pc0.01

2) AZHE BHES £
(1) XO/HX7} A1ZAE vHE40) nlxle g8

XO/HXY =To) WE AZME BESLE F880) Aok
o] 0.1 mM HXol 1~30 mU/m¢ X098 =%/} 22t Zaie o
aoflA] AZMEE 60417 EO AEIg & AEY dtEr HE
S EZI vla ZARBIKGE 1 23 Jeld X0 skof vl
#sl BHE471 245K o 20 mU/me, 30 mU/ne XO9) A
ZlolAE AEHES7) ) R 100% (128143 beats/min)ol] 1]}
of 212} 51.6%(p<0.05), 43.0%(p<0.01)Z EAXOE FOAT Z4
£ VIERITE (Fig. 5).
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Fig. 5. Dose-response relationship of XO/HX on beating rate in
cultured rat myocardial cells. Cultured rat myocardial cells were teated
wih various concentrations of XO m 0.1 mM HX for 60 hours. Beating rate was
measured by count of beating frequency per minute. Control value represent
128+143 beats/min. The values are the meanxSE for 5 expenments. Significant
diferences from the control are marked with asterisk. *p{0.05; *p<0.01

(2) XO/HXoll 93l 4% WA E a4 v ek
9 g1}

i AR Zoll thgh XO/HXS ME=Holl theh Fi#E,
BE, TR LEE B TP 35 HUIARE BES
Z8olA RAB] Y8l XO/HXSQ MCVZ0! 20 mU/ml ST
ollA} 60A1ZF B9 = EAIFT) 3AIZY Hofl 22t 60~120 pg/ meS)
sioka AEtoto] £l igolA BAMEISH & 2R UE
55 ZARBIFEL FHiE F2 st & XO/HXE ATishA
2T Fii DBAS sTEE A2t A2 AIHE WES
F93 Wale VelA] 2tk 20 mU/mt XO/0.1 mM HXE
RAelgt 42 XO/HXE AjsiA &2 dfol vidled 462%%
zaske Ao B4 Jeldoh J2u Rk HEag d
Al F2 Al 5ol vigisid A2 x use 2480
7} ZHaksjo] XO/HXoll 98t Z4& yolsiirt. 561 120 pg/mt
Fiht DEAS [REIS 20l FitE dEEE @ A2IskA
Q3 XO/HXTRS AHelgl & 45.2%0l HIgkd 87.8%(p<0.01)%
XO/HXoll 98} ZATMRE RS AMSKACH (Fig. 6). L
RO AL wigS & XO/HXE Me)oHA]l R LHR AEAS
BT HEB 2 AR T sES Foish Wk Ueh
A LT} 20 mU/me XO/0.1 mM HXE FEIS S XO/HX
£ MBI 22 Z 2ol 8]k AZHE vHE57) 468% % 2
Al Aol E4E UERITE T2 ZHR JEAE B A
ZI3t 22 Al Lo vlEskd AT dEeTt 161
XO/HXol 93t B4 & goldldout A fo482 Lieht
A QUT} (Fig. 6). LWAEA Z < viYT £ XO/HXE A5}
A 91 ERE AN sLEE XNels 4% A2E s
Fo] {9 HakE UERIA] 2Tt 20 mU/mé XO/01 mM
HXE Azl 4$ XO/HXE AelshAl &2 Z2ol Hisiod 4
ZAHE HHEST) 25% 8 Z4a5kd HEe S48 Uekirh 1
U Bl AEAE B AP A2 Meld skol nizcko
AZAE 4hE47) £V XO/HXol 98 542 Yoo
™ E3] 120 pg/mt RIS DEHAE FAZIS Aol LEE T
golg A A2)sHA R XO/HXTHS Aeist T 42.5%0) i)
o] 766%(p<0.05)F Brisld BAFCE ®AdeS Jehict
(Fig. 6). ERO| AL widt & XO/HXE ATISIA B ®R
Hgdle =rHE JEg 3 AT gEfol R HEl
E UERIA QUT) 20 mU/ ¢ XO/0.1 mM HXE AEieh 82
XO/HXE AZI5IA o2 F ol HIskd 4ZME 95471
50.0% % Z4asld AZd E4g Ueich 183U ER 2y
£ J Agidh 32 M2igt skoll viElsld A2M L BES7t
E7¥sl] XO/HXoll 98t H4 & Yolskd et SAF 7Y
£ VERIA 2Uct (Fig. 6). 939 A2 it & XO/HXE
Melsl &1 BE JEHAE sLEE XNeldt 3 42HA=
HhE4o] FA8 |Hels UEIIA] 24T 20 mU/ne XO/01
mM HXE A2Ig 49 XO/HXE RA2lehA & F 20 visld
AT E47} 540% 2 AAGK AlZol E46E VeI
It g Agde d Mzist 42 Aeld skl vlwsid
AZAZ g7t 571510 XO/HXoll 98t 54 & olsile
v EAEQ FA4E VERIA) 2Tt (Fig. 6).
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Fig. 6. Dose-response relationship of Sujeom-san(SJS), Rhizoma
Corydalis(RC), Faeces Trogopterori(FT), Fructus Amomi Tsaoko
(FAT) and Myrrha water extracts for beating rate in cultured rat

myocardial cells. Cultured rat myocardial cells were prencubated with various
concentratons of agents for 3 hours, and then exposed 1o 20 mu/ml XO In 0.1
mM HX for 60 hours, Beating rate was measured by count of beating number per
minute. The values represent the meantSE for 6 expenments. Signdicant differences
from the XO/HX treated group are marked with astensk. *p<0.05 *p(0.01

al =

FHHS KFHEY FHELE 0l WY BACE XS |
%Y AYWeE THR HEE ER REOT F4Eo] Uch
LHIRE He ERFEcIH Ke HESIL HFEKCE Rigst
o} ¥EMSH ARSI MPEME S0 BE B 8% S
9 JA =HES BiES AESC SIRoH HRfEE H2 Bt
o fEEGHL WHEHMOI A& BRiEshe a801 U
o] fFMEES Qotolgt SITh HRE %2 Bl ke %3}
o ARERO BREE HAMH RREE #ERY 550
Aol E LB RIEE A E53T oIt RES o] H@ola
fmEOM bRy oL ARESI] BMERE SUEANL BRI &
Mg SMEme G2t ol KERE LIRS RIERS X
FIHL P, oldo) EmmREES) BREES 4508
THE FHEBRS AFEAR MTREAV ARAKR E2 B
WAl Bz Mol BRe) Brs=o] Bimo] EMSIH &
HiEsAl Elve MdEsE - Risgol Qs 4R e ThAR
o LEA ATEY. BAlE AR WA AL Q21718
YA71E 7140] vl 11 F JXT A2 UaE FHOE 8
£ g RE7IEEN 3718 3&E dhe 4E0] 38 JA
AE O[&5e A4 E 471 SRIAIA EE widelkedl 1 8
12 YH5E BBl IROIF. 01 |AUVIET A
S4o] =ot gxjute) Exsl ANUKIE HisiIFIAHL ©
, DNAEZ #4112 4 2= gY YoM T o15S HA
ot 3t 3714 YEo EMsl= 01E YolAlAlE 447t 17}
311E]o] BrFH= superoxide anion(O%)S AR AHO)E
HEIAF1E B4Q] superoxide dismutase(SOD) & IRIg g4
7‘:1313;—3,:,0_1 catalase, peroxide Zoitf?¥. oM 712 W
12 F0RE F2k ol REZIE0] 18] =0t gdA
gl FEE 1 S2&E A5k thE oA
47} £93) A8 slElek Yuanyo,

A8 AlEE  AMAF7IQl xanthine  oxidase/
hypoxanthine (XO/HX)2 Zhang £ B1%0} 9/5}™ LDH
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EHEE E7RIPIA AT BEaeE ZAAIFIH ATP 42
ZaAIA H2AE FHE ¢ort st dgolAs HA
XO/HXS AZHE SHFNE MIT FHE ol83l RS}
Tt MTT assay™i= L0 YEEE K= HHOZA 0]
HglollA] XO/HXE AMejst & 19] ol gl HZo) M&E
S8 ZARH 23 559 A7l YEX O WEES AaAA
(Fig. 1~2) AlZol £4 & FWSK] Zhang E™0) R1ugt A}
©F LRBIFCE. olEP XO/HXY AZMEFHol tdle Fh
B FEUEQ KR, AlE, ER, 9] Yol gNE lipid
peroxidation®} 4] ZHHS 4> (beating rate)E O|E3l AN
ol A4 ishiEe HE 44 4H2Q) Malondialdehyde
(MDA)E thiobarbturic acid(TBA)S} BISA)H WAE= 2o
9] 2Z(TBA reactive substance, TBARS)S ZH3I FA|5h=
ul® RABEREZIA XO/HXS) BHE ZAK AT BE
IEHOF TBARSYE B7WMIA M ZEol E4& UERICHFig.
3). 16 mU/mé X098} s oAl t)Z 2ol H)5kd TBARS7} ©F 50%
E7Klo] FEE FELES 100~160 pg/mS) STE 3417
A28 & 16 mU/ w8 XOE 60417t HEiskd XO/HXol &}
& 5718} TBARSH] th3t AAMFINE ZABIFCE L 23 Fi5
B MY 140 g/ b} 160 pg/miS) STONM FAS A g
E UEhRien 74z & LR [0 160 ug/nlo sk
Al 7O AAEANE VEIRICH T FHUEES BAFHS
Z RIS AR ENE UEMNR REIQCHFig. 4). Takahashi £
S A E HEFY RARE AZAEY &4 dEE S UE
A&} Sl¥Th XO/HX= A2l skol vizishkd ML vt
E4E ZAAA(Fg 5) B AEA B9 AW gxsiC
XO/HXoll 9Jall ZA3 AZMZE dhS<oll thald 60 ug/me~
120 pg/meS Fifigk AYAS AT 27 sTYEHoE 4
A E BEY] Zdavt dAEe] o gAE vERien 4
OFE & 120 pg/mS HBHE RYEHS W A2Ig Z2olX g
A EINE VIERIOLL Fi# HEHY A g HBrks Hoix
= ALE JEbdTi(Fig. 6).

19 ZAaollA 7H7H] FHUZHET) eiflE Aol g3
Q) 2T HA 2 ol SrEE Q] o] wekdglo)
U 29 g5e &3l 2NY S AR FOT FibE
2 I FEAEY 4T Lol UiS EHE TS B8 W
ol g Eoiol olg 8T in vivo HEE HEBEF2FA
BIOSHY gt A o] Rolst 20E THE ALH A7 Q
TECH AlRHECh

4 2

FHEal 19 FHoEQ BR, 1R LBk R HE
Hol AT E &ilofl mR]e BEE FHEY) Adte] WAiolA
2elol] uierst AZHEo] ol Tk HPAe A Azig
% xanthine oxidase/hypoxanthine(XO/HX)9] A EL=A § e}
clofl thgh WolME Ta6l ted 22 ZES drt

XO/HXE LS ARIEH O F MTNE YEO i
€ JUERICH FHE YA JUEsSE §A5H S7RIA
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XO/HXol ol5ld Fae fue dA2MzE S5e gaNoes
AABIAC). Fibg HPHL XO/HXo) 98t IRIgRA9 &
718 S5 AABINCE ER, AR LBk HE g
XO/HXol 918} HEk549) 248 RS &7 em %
R ARG AEHS XO/HXol| og IRIBIXZS E1E §
A5HAl AAISIHTE

olate] HulollA XO/HXe d2AEo]l =4 vehd on
Fiba R I FHUEQ BR, THIR, Bk 8BS WX
% FOlgt Wola g Bt 2 Aol gdakaibn} B8R
dol gHEYNE B o0 ol 45719 G81laE TE A
Fu} in vivo 9] TR UM ALEHOZ dEEojo} g
HOE YA
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