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HPLC: High performance liquid chromatography

UUA: vA Uricase 9#=z Uric acid

HUA: vA HPLC 4-#72 Uric acid

DMUA:1, 3-Dimethyluric acid

TMUA:1, 3, T-Trimethyluric acid

4-AAP:4-aminoantipyrine

DCHBS: 3, b—dichloro-2-hydroxybenzene

sulfonate
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Relationship of Caffeine and Theophylline Metabolites on
the Level of Human Serum Uric Acid Evaluated by High

Performance Liquid Chromatography and Uricase Method
w %

AHRGEANOFFIRES TR  BUAEA SRR OE
A AR Z R R &S (RBRAE>Tng/dL) » 47 B K J8 B9 K
RERBHFRAZHUTREB ATRARES4F11A18E8F
430 B » AP HRE-EBRERAMFIZHRELTIRAMATR
Z2HH BREARFOIREARELER - SARLEERRRBFRER
BHARBRAAF =4, LERIERBERELF » BEFRRRE
RO ARRE R RBEME 0 B FHRERAEE &4 (High
performance liquid chromatography;HPLC) &= k& ~ 1, 3~
—PEEBREBRAHPA LS T-ZFEARBOhEARIAMFZ
A& > # VA SAS RREBATH I 447 « &R HPLC T R KRB A
A RBEEFTONZ A MREIEER L2 FTEAERRR
1,3, T-=F A RS E A AR RIEA KR (P<.05) » E4eT—F 35
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BERALBER BRGEH L2 EE;FL,-=FERERL S, T-
EFREBRIBERTRALE - RERET » KBRAATELHA
ARETEARSTAD(RAARREDEEGRIE) > KBERA
FEEZ A BMEARE o

#4235 (Key word):
& B # & 3% (Hyperuricemia);
J& B (Gout);
1,3-—% & K& (1, 3-Dimethyluric Acid);
1,3, T-=9¥ & k&1, 3, T-Trimethyluric Acid);
BREA &8 4547 (High Performance Liquid Chromato-
graphy; HPLC) o



Relationship of Caffeine and Theophylline Metabolites on
the Level of Human Serum Uric Acid Evaluated by High

Performance Liquid Chromatography and Uricase Method

Abstract

The purpuse of this study was to analyze the component
of uric acid in the serum, so as to explore the possibly
factors which showed the heperuricemia patients whose uric
acid values checked in hospital above the average (uric acid
value >Tmg/dl) had no symptoms of gout and also the
phenomenons of acute outbreak.

The samples came from the patients of the hospital
medical outpatient department in a certain area in the middle
part of Taiwan since 1 Nov. 1995 to 30 April 1996. They were
divided into three groups: regular uric acid value patients,
hyperuricemia but on gout occuring patients and diagnosed
gouty patients. After the hospital laboratory collecting the
sera, using regular uricase analysis, We got the uric acid
value of clinical analysis. Then we used HPLC to find out the
concentrations of uric acid, 1,3-dimethyluric acid (theo-
phylline metabolites and 1,3, 7-trimethyluric acid, Lastly,
We used SAS software to do stastical analysis. Conclusion:
all the uric acid values analyzed with HPLC were lower then

the values analyzed with uricase. Furthermore, their
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difference had positive correlation with 1, 3-dimethyluric
acid and 1, 3, 7- trimethyluric acid, if both of them exist
simultaneously (p < 0.05), Slightly difference but had on
stastical meaning if only one of them exist. If the concen-
trations of 1, 3-dimethyluric acid and 1, 3, 7-trimethyluric
acid were high, the affect would be more obviously.

The result showed that among the checked patients, those
having high concentration of methyl uric acid derivatives
(from caffeine and theophylline metabolites) would get higher

uric acid value.
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B R A B RN Z AR ER S 0 RA RN R
REEMBHAL > LRE B AHRAR - KSR ERAH & HPLC
2 H R REE A T R > AR AR B A A & AR AT
& (R R 1, 3-= F R R ook B RHH 1,3, T-ZF &
BB » ik 2 KRR 4 T A2 B AR T 2 A A
B AEERSF2HRARE(Uricase) BAH 1) T BT
REATE S A PR » Bk > 3B W E TR SO W o

Hek AT BB ERER  BRTHEL-BRERNAIS A
A B RAT AT > T RRATAI M B T

—. JAa B (Gout)

REAZ—RFAEFHRARHARR > ERAREBEAN €4
ATHRAZERR —RERANGEY: DFRRREE M QRE
BE—RBABABESHERG X > ERXNFERNGLRKTHER
2 4% 7 & B (monosodium urate mono-hydrate) & & ; (3) & & REt
BERABRHGRRR)  REARGRNAHNFRL > AREEREE
HREIARGHY; DFRBENL; OARETER -

FHAFTAPANRS R > FHEH 40-60 RF M- oA E
BHREEELE o Statlandisd > P RBEIBRSFEE L

T




2.5-7.0mg/dl » FH#k R E(decision level)# 8. 0mg/dl > {&Ek R
18 % 2. Omg/dl > % fo P R4 H 7 8. Omg/d]l HAK#H 2. Omg/d] ® >
BEABEARIEZEFTEIAE  RAATELRABRAZIAAR
HEL - FRAEABIRNGRABHENRBBELERFTHEIARR -
EREHFGRFAEELCEORG XA ©

RRE—BADZBARAEFETAPAR0.20-0.35 A > RHATHE
KEGFTAPH 2-2.6 Ao hMESFBHEAREHIE v > FEF o
TREBBEZ I GBI ) o

RAHATEMK  BERAIERNGEL > BERERBNNE
FREARMBPBRERAZER > RREEL - RRANBRLITHE
E#SBAHESBRER > AASARARTAIHNER - HEE
FlABFomwpE - A 50ESH - $HERAKL (2000-3000m!
/day) ~ BEBRBERASGEA > Rk F o (R EAHEE
FHAEEBIFRAZA 10112 c RRODFAEBERBRRARR » BFH
BRTHERRBNEAARNIZZIRDIBRAVAEGEIK > BH
HHAEKE > BREH N FAKAPHE R A FEHA
AFPEXE > EPRAFEERNARE mRRELZH » LFT
PR R AL BTk R KR AR FRE - LR
BRRBRERMHEF o

=. B8 M 5 (Hyperuricemia)




R—AEEEAGEE » ERBZARE mAIRRY X HE
FHBEER > FRRLTRRBEEHS > ph P REELBEKRS
2EE > WRGASROE BEIARTLOBREA: 1 k&2 AH
B 2. BRMBRRHBIRY 3. b > w# A LB (KRB RARRBE
B);RERBRER REB - PEHR SRR 0 DN EEHAH
B3 R A JE (6,12) ©

FrA B ARRA A RE > MAARHAGTLZIEN G AR
hERACBELERRA® AROALEER » T HRERERE
BOABOLEFRBRYBAZFRAGZZ > TRTEZREA R
REBAERFTERG AR ERE - BROOALESR > THGRE
ERRENBRAZEREZ AR OE AR EERHENIEMR
e ZTROGAZERGOHRBRARERAFRREMSSZHLARE
Fid > ERBOEFREERSKRELETE(ACEBB)AHR -

=. k& Uric Acid)

REBERZAERAEMERSRGERES (Durine) o B EHH
(guanosine) & % & H (adenosine) 8 K 3 # R £ 4 [ R4 KB A &
BOBREAE Daen] c RARNFHEAE 1.1 LR &% X+ 8
15% A& T » ERERTHRGEBBLRABRE » T Rk
BEFEHEFHae o £ 3T CH > FRBREHFES Tng/dl » BB
> A BER > R ERARRA TR BER » ERER
B BAHZRBLE®D o




RRIZRAVNEKBEZOHE S BRNERERY - EHR
REERRA VWA BEHKRERE > BRRRF G m e REZINE
AL SREARE - FH > LAFe -

KEEAEBRENE » kB FAE CGHNG(RLE 1);0F &4
168.11 dalton o REEEFEFANEERT » UERBRBRBRETH
ARE > REENIFEBRTES L EREFHus19 °

K F Ay 89 R 5k (60-80%) @ B 4h R BIRAE > HERRBEL - v ER
BB EEET - FR -BR CuBsREAERSE - B
R A5 A REE 2 T ik 0L 35558 3 (1912 S Folin ¥ & F-R i sy
MFRRRAERTREZAE  RTHERAEREMNEZILE) - K
B & (uricase) 3% (1980 4 Fossati #| A kS B A AR EL FE |
(allantoin) R BAALE, > AR E TR > BNBEATRELTERA
ZF )~ BRCEAEB M E9T9 4 odR b R A RS2
E)FA,18) ©

Loenenceo) & 58 & A Fo 37 0 89 8k R F IR S o P SR BRAE 09 B fr 38
t o REEEAFE LA ~ EFEMMKR o Brandenst 58K Ak B
EAREBEISE > RALTRBE S s BAEA A BN - XKW
ALBARBARALER  RREFUATALAETHLRE > Fh
REASTHAHERME > LBR oA RBREAMHE -

w.1,3-—%W& &8 (1, 3-Dimethyluric acid)
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~ & R ¥ (Theophylline)R# L ESY > o F XA CHNOs(LH
3) > FF# 196.20 dalton » BERE Foz2m)-

£.1,3, T-=F & kg#(1, 3, T-Trimethyluric acid)

Aok B (Caffeine)R#A & EH > o F KA CsHioNaOs
(LB 3) > 4FF4 210.20 dalton » BRE F@25 -

5. B"Z%-(Guanine)

RBEBADEABADVETRT » 28 24REZ— > 2
e gt (cytosine) Be st » & FX A GHNO(RLE 4) > 5 FF 5
187.60 dalton > EABAMER P A1,17-19,23) -

. B R EE 5 (High performance liquid
chromatography; HPLC)

HPLC & —# b % 547 W9 84t > B 1960 54K » 1970 AR
REAEVHEMRER > A9 FEAMRERAERSZAE > ER
— SRR RIFBEENERRR D8R LB AR
FOREGRTHAABRELRAODEFE (BRI ~ERE--F) >
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H—RAMWEARBRLARAM(FEZERES M) TIHEER >
REFTHRE—— 28  HEXNEE @584 R (Solvent
supply) ~ % B ¥ # (High pressure pump) ~ # A E A ¥ ¥
(Injector) ~ ¥ T #t % B 89 B] 2 48 (Stationary phase)# & # %
#(Column) ~ # 1 B(Detector) 24k B (Recorder)q, 26-30) ©
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HF R T %

—. K BHAH

A B R R
1.8 A £ B Sigma Chemical Company
(1)Uric acid(2, 6, 8-Trihydroxypurine)sodium salt
(2)1, 3-Dimethyluric acid
(3)1, 8, 7-Trimethyluric acid
(4)Caffeine(anhydrous)

2. f B 72 8 Merck A 9]
(1)Acetonitrile(f ¥ i)
(2)2-Propanol
(3)Sodium acetate anhydrous

(4)Tetrahydrofuran

.EAEDERGARASE
(DAcetonitrile(| ¥ k), LC &
(2)Dichloromethane(= & ¥ z), LC &

4.Glacial Acetic acid(REEBR) B B Bt T1b B BB A FR A 8]

5.Uric acid reagent(Uricase method)# B % B Beckman.
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B. fn 7 R IR

AERARATRE-ERERARFSAA > RHRZ
o B—EARRREEEF(RRE<TIg/d) » BB HR
B gk % B R A (R EAE> Tng/d1) » B = 48] 4 & B 57 2 B
RABAARE - RREEEFANRE  ZHAAZFRIH
WMo B30 4 ARMERE 964 - FEAALE D BERR
AR ERERF B —HHA AR AR RS RS A
BEEARARFRRE » BAREERESH o

S RBRRBRITENZ 8

A R %

ERINETBZAN— 20 CREA R » 2% Leakey
(22)%F AJ7 & VA HPLC B 8 547 AR o P 20 ~ ook B R R4
BER > RafnF 100 B FA AR 7B (2-Propanal )Jfe = & F i
(Dichloromethane)A 1 : 9 MR ARBMEBER » LFER-
RoBRERZERNALSEA HTERAE > EAN 10xTmm
BTk BB S > B MRS E 4 heater block (B & 54 & 37°C
YLF) » AR £ (oxygen—free nitrogen) k2 o vk 384 3 B4y fn
A 100pl # mobile phase A &R L BEM » BF A FE S 5 min,
B 20pul #47T HPLC AT GARRLE 5) »
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B. & & % 48 & /& 4 # (High-performance liquid chro-
matography; HPLC)

®A REZ EBR Y 4% Leakey 8K 5 77 ik 22) - Tanaka(2s)
B LleeanZ AR » R 20 pl BREXIZEHAZRERBER S
#74& (HPLC) (L-6200Aintelligent pump » Hitachi » TOKYO
Japan) > R oAt A
4# A column : RP-18 column(250 X 4.5mm 1.D.5 pm ). VA F %)
etk Z A% A 0. 8nl/min, & E48 % pump AC0.01% THF in
10mM Acetate, PH4. 0) > pump B[6%acetonitrile » 2. 0% Tetra-
hydrofuran(THF) in 10mM Acetate ,PH4.0] > 732 % 100% B >
0%A 2] 85% B > 15%A #3&iA&E A 5% B/min > 488 & (L-4250
uv/vis detector) B BHE KKk & 270nn > S —EHLHH
E2F 2058

=~ BRABREESNTRERMA

& &k (Uricase method) A8 & 0473 » A EHRSE
# 7% ¥ 8 2 55455 % (phosphotungstic acid method)& » &

IO RERRBERBEEILSAT > A RAEE =&
A B B EALE (H202) e Al AL FE R BRI RHE > A B ™R
FARAEREREN T H0619,30% T :

1. & ¥ —8 §./58 (uricase-peroxidase method)

15




2. Bk Bh ¥ %% & (uricase- catalase method)
3. R B 85— SRk ik (uricase-UV method)
4, k&8 -— &% (uricase-electrode method)

AR R RESE--BAEIARNZREE  Eor i s®
BB 16, 30)%F :

1% M uric acid reagent # timed-endpoint &% 3% «s,19,32)
R REEEE > A RAM uricase &b E 2 K ¥ % (allantoin)
Fo i@ E.40 & (H202) » B AL & F» 4-aminoanti-pyrine(4-AAP) &
3, 5-dichloro-2-hydroxybenzene sulfonate(DCHBS)#% 1% & 4v.#
(peroxidase) LA & % —# A B &% E % (Quinoneimine ) >
Tk 2 f AR A reagent BB ES 1 1 25 s RKES
520nm > & Quinoneimine HERRE > A THLAKX B F ik
A#yuric acid4E& % > Quinoneimine # 28 & (AL E)H AR ©
EUERRXIT :

Uricase

Uric acid + 02 + H20 ———> Allantoin + H202 + CO2

Peroxidase

H202 + 4-AAP +DCHBS > Quinoneimine + H20

16




Y. SRS E R IR BRSBTS

EREMFATHRABRENBRBEERERBBE  hF P REE
BREEZEHETZH £ 3TC Tr affPRBEHNBAFES
7.0mg/dl > BRBEERFRAEFRARLE® - FRBEEI B
HERPHRABRBROARENES  ERBMERBERRARG
o TEEABRXERME > BARRL (tophi) o ek » RH kM
E-FE -BRENGRXBEELARRERTRYE  FHEARR
@i MBEZAIHAHIEEANEFRERZFARE o

B.FERZHE

o1 48 R Bg B ik & HPLC 4474 » M8 3 ¥ » ¥ SAS for
window 6. 11 version 2R BB FHRE > RBEARI A K
BENYE BEFFEANKIE R TECLEFHARERREEZ - TR
Z-CBERTFERARESNRERRFRALBFT &G °




182 BE o B B BRI A MR SRR B AT -
A AREERE > %5 KRR TR HPLC 247 « 24 A
AR > MBSV H 2R AR B (standard agent) B [ LB
6(A)] > MABETASRELAERY Aok~ 1,3-2F ER®E
1,3, T-ZFERRE=AWE > £ 10 PBRNTHELIBTE 3
NS EE T1.2-90. 3% MABAYHRKEARE S L, FTLR
%% 1,3, T-=ZFE£K%[LE6(B)] -

—. TR 485 5 A P R ERAE B B R AR BB % (Uricase) &
HPLC o #rZ B &

HERRHFEF - SABRDERBREF=4H > F48324FX
AEIMAAE > B EEES 6L, TREVN L P REELE KRS
SH o RPHEEEEESLT2 £ 1. 100g/d] > SRR REES
9.02 % 1.34 ng/d] > Mk RL% 8.91 + 1.04 ng/d] - 7 HPLC &
MR EEES 217+ 1.22 ng/dl > AR hEES 4. 89
+9.92 mg/dl > mBALES 4.58 £ 2.21 ng/dl o X MBI ARG
RN Z A& > BIEERAR SRR MESR > AR IEFAREERE
FHHER B RAHFEZER (BE—) o

=. AR 4% % A UUA £ HUA 2 £ £ 5= DMUA ~ TMUA #5458 B
18
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W& 2 Pheo B R R ERES R HPLC 547 ks 2 £ £ > 1t DMUA
B THUA 2 Fe > £ B-8398 K > BT R A Z dn 75 vABE JR A A4k R
MEERRENRBME > WA HPLC 22 A B RM > BH
DMUA ~ TMUA AR EAEFEAR R M ZHE c X VAR HIAZ £
FeDMUA Z AR L BB > EAR R AH R AN BRAERI LRHEL
JREP & UUA — HUA #9484k wF > DMUA R— 2R # 3 K o

FA& UUA — HUA 2 £ 4= TMUA Z {848 B 80 > Hoodm AR B,
AAM ERESHI EWE & AR UUA — HUA 6948 K% » TAUM
HRBEEH K -FH % 2 F UUA — HUA #= DMUA + TMUA = féi 48 3L 3% »
Z@HREHI LR R (P.05) -

Z.RARERZ &8 2ARBEL

EEF@EP > VAR HAZEAHRE > L% VA AL
B HUAMEBE X > ZADMUAEUUA ~ HUA X R EHHE > g
UUA ~ HUA {84 K8 > DMUA 3 R/K M3 3 X o /o TMUA $2 UUA ~ HUA
HAAAMBEGI Ly £ R o % UUA ~ HUA (A KB > TMUA &R
Ko TR IMUA L DNUA £ B EhFFZ RBE[ AL IW)] o

EABAShEEARBEBRET > RAUARHUAZERER -
B UUA 2 f4ckny » HUA 33 K » 7o DMUA & TMUA #f UUA £

19




HUA 92 B8 > AIRRSHF L EE[(AE 3B~ (O]

w. RE AR 2 B R

FEZRE 2 oF > AERRSERR HPLC 247 R85 > &
BEEE ik o AT W AT 69 R B 4E Uk VA HPLC 447 fa A3 89 SR B4 (87 UUA —
HUAE4EX 242 > ml e & HPLC M) mEASITAS 1,3-=
WERSE 1,3, T=FERBKMEZ F(27 DMUA + TMUAD A Y 242 >
iR BB =4 > B T(A)~(B)~(C) o

£ (A) B vk UUA — HUA 783 DMUA + TMUA 8414 > BE -7 B89 -4
¥R TREAMBEX BRAEEFET % UUA — HIAE X >
DMUA + TMUA 4 .38 3% X - (B) B vA UUA — HUA R ¥ DMUA + TMUA
B ETEBENIHERET  ATHEZARER D LFREF
P B o g 48 % % UUA — HUA {8 X8 > DMUA + TMUA 4R — 2 i 3 3%
K ZAOB  AMBEWABRMBMRANHER » IR ARBRLET » & UUA
— HUA fE X # » DMUA + TMUA & E X o

EARBRRETERBREARMEZIYE

Wk 24 > E DMUA & TMUA EB A E 2R E G hE P> &
VA —HIAZBERARF LNEZ RERLARA LGSR Y
UUA — HUA %% > % UUA — HUA 9 R Bt 4 K B > DMUA + TMUA 4&
##Kk o 7 UUA — HUA 140 8 > DMUA + TMUA &A% s o
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MRE - ETHERETAEEE? WEE? HBEEHE U Ing/d]

% 2mg/d1 & DMUA #= TMUA 58 > & R 87~ DMUA %= TMUA 2342 %
BEmARKALE  ARLRFZRARETABE[LE W] -

. ARETERBRMEZ BT

Ve x5 m DMUA Fo TMUA B4R B — R KB > ERERER
B 10mg/dl 8 > MBRABE(RERER YY) » BERFREE
ldmg/dl & > BER K > RELF LHAEEEFELZ[(ALEIB)] -
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RALEHEBE T ABRLFFLRBRAd B2 R4 » AR
B Atk (uricase method) 247 WM& BT HE » REARESG > W
EXRE VA HPLC 749433 HE o

PEARBREDFE - SBROBAZRAGE I T ok BAEA
BPTRHAXFTESLE > £ > THUAQL S, T-=FERB)RELEZLR
B e X TRB S DNUACL, 3-—FE K& )en > TMUA &£
DMUA 345 & & &M H > 2% LR e % F%(Xanthine) E &£ H F
HMEER > 2% FH 2% &/ (Xanthine oxidase)an » 4 & &
WELAMBRY » mTHERBREEITORRME » ABRERBF
PR RBRAERS o

Bx#HSHMe9AE T > Buchananc ¥ 8 Xk ok B
B R ERHE G B R R > B SL5E45% (phosphotungstate) sk Ak
Z RS W > 4% Caffeine ~ Theophylline FFTH L #35| 2BG
MR R ER A B8 H B % o M BuchananGs) AT 58 F R 2R 3 > b B
P BR B RAE R B Z R A R84 4K theophylline 89 R# W T £
o Moritace)sF 5 B MR BRALTH 12 PEeI 2 Rk 200 ~ 400mg
R BRABANERRMAS 6.3+ 0.4ng/dl > mEtBaEA 4.3 £
0.2 mg/dl > sbfE R EA G LR EZRP.05) > EREAKESFEEL
MREHAL 4D E0.2ng/dl > mERHASL 3.9 0. 4ng/dl > 4
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BABEHERE - Noritacse) B AR IES 250mg %9 aninophylline
ERBEORTFIERAMARE S > ERAEENFRLFLEY
YER » Prvh > Theophylline &34l REEF R B IERZ T T4 o
FerrereniA X L#BZ SR 4k BT H %9 7 theophylline
B AR R FR % - B RS SR 4588 #9845 (hypoxanthine-guanine
phosphoribosyltransferase; HGPRTase) #)7& k> o A Lesch-Nyhan
syndrome(CEBE R R B)UTEFEERESE - BEE -2k
TR A Z B A o W Nolanes) B4k A rat I theophylline £k
5 > LB A F 8475 » B caffeine #» theophylline 394
HGPRTase #yi& 1k o B R

Moritacse) £ A8 & e 3K 8 B theophylline ¥ HGPRTase & &I B &
® > B3 theophylline &9 /& o %4218 SuM B4 A M9 34 8
B E 2 0.05~ 0. 1mM) > Bk > #38 # theophylline 558 &% &
B3 I > REEMRE A HGPRTase MM B EITH - EEBHH
FEARERERAFEER T > Theophylline 35 & &5k d sk 693
SRR R4 > Moritacs)$ YamamotoGo#RALZ B A AR E R »
AR —PHAR -

HEAHBREOCLHER  AREEINWOFRRERTZ
DMUA #= TMUA 85T 3% > MERBEHNRRMEHE ZAE > HZRA
AZ o R BB 3k B HPLC -7 B & > B3RE- TR A5 5% A
7 > 48 HPLC 2472 B s A (HUA) i 8% B By ik 4047 2 48 (UUA) B 4K »
Fo HPLC 7 i) ik Jk B8 & 3474 4 DMUA = TMUA > &b T 4= HPLC &
DA RE T TRLEE ZHEHHAE o
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8% 4% UUA 32 HUA A £ & > = DMUA & TMUA X A 4TAa B M2 % 2
W > 9 4r JUA — HUA f= DMUA 2 {E R £ 48 ) » #F UUA — HUA 944K
B> DMUA R—EMEEH X o # UUA — HUA = TMUA 214 89 B 4% 40 2%,
AW > BP UUA — HUA st ks > THUA Rk AR Z K -
DMUA 2 TMUA — % IR A AR AW TR » 25 HE UUA — HUA?Z
% %3, UUA — HUA 2 DMUA + TMUA A EARH > A= 5 A EL3
L85 & % (P<0. 05), 4 BF 2 UUA — HUA Z {84 K B > DMUA + TMUA &
ALK o

UUA ~ HUA ~ DMUA$=TMUA ¥ B 2 A M & AT R AR 24 % 3(A)
%o EF4RE UUA SE HUA 2 A4, & UUA 2 @M KX > HUA &
BRFK > £ DMUA 2 UUA ~ HUA s E 48 » TMUA $2 UUA ~ HUA
AWM BEGI ERER > TR TMUA tt DMUA S € & b F 8y R BE
fomBmihzaRRARARNRA UUARIAZERR » FRLE
UUA 18 A% X B HUA 18 & /8 & 3 X » 7 DMUA & TMUA % UUA 2 HUA =
BB EATESE W& > WP DNUA ~ TMUA BB A A A
TR HRABREZABE -

k2 emiBiEgaask R IPLC 5472 Mieh 2 £ (UUA —
HUA) %= DMUA & TMUA 2 4& (DMUA + TMUA)A 48 ) » FR R VA BE -4 15705
RAEBREGHARME ) EEFERBRLET > R IHET > &7 UUA
— HUA X8 > DMUA + TMUA B4R FH K > ZRB o EF - B
S BEARE T T R A W R o B2 UUA — HUA {8 X % > DMUA
+ TMUA & R — 2 K6 3 3% X » B DMUA ~ TMUA £ R B 425 % A B R
R ABEREE  AXARYBE -
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Rk o HAEHADMIAE TMUA R ER FEARREY —BEE
Z%7DMUA 2 TMUA ARBEH > AREBFERRARAL  BHE®R
EXHRYE > AR EREFBEEES 120g/dl B> HABE > 2AK
FEMREBEFER ©

HeUAEEREN > IPLCAS TR ERAREEER S
B ERE A B @ HPLC 247 T R R A KA R 8L B 3% T &
Mz mAMesE R DMUA ~ TMUA £ HPLC &89 #r i R » A
A — ek s A 3 7 UUA — HUA 32 DMUA & TMUA F) B % 2 B8 &
ABM(P<0.05) > REFM—FBHEERBHILNEL ; ZBHT
ESA BB E & DHUA & TMUACR g A Xk sk B @ RF) - H#E
B/ A KB EH uricase BEZRBMERS ©
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wZ oA (Purine)

& (Uric acid)

B 12~ REZ &8
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& , 0 CH,
NH PN HsC N
2 = ~
"\,‘ “ \CBH N ] > Caffeine
2HC (1,3, 7-trimethyl-
N l \> %ng\Ng J\ V4 xanthine)
KN N * o N N (1,3, 7-ZRZHES)
s CH,
Purine
HOH,C o 0
CH CH N \ Theophylline
\]H Fy l (1,3-dimethyl-
C e xanthine)
- o "N N (1, 3—ZFZ#Ee)
OH OH C'H H
Adenosine !
H,0
ADENOSINE
DEAMINASE
NH
¢] ]
N
RN \> o N\>
Xy N HZNJ\\N N
HOH,C g HOHC o
|/ \ I \
C}}L HCH gf HCH
J |/ \l l/
CI)—CI: IC—C
OH OH OH OH
Inosine Guanosine
P PURINE NUCLEOSIDE Pi
ey e
Ribose 1-phosphate Ribose 1-phosphate
Q XANTHINE © 0
DA
i L WY Camme], \
K\N NH /Y OJ\NH NH H Ni HZNJQN NH
H,0 + 0, H,0, 3
Hypoxanthine Xanthine Guanine
H,0 + O,
XANTHINE
OXIDASE
H,0,
0 .
N
HNj
| o}
0] 3 I%JH
NH
Uric acid

B 2. 2% (purine) K iR B G B £2
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Caffeine
1,3,7—trimethy1xanthinq

Paraxanthine Theobromine Theophylline
1, 7-dimethyl xanthine 3, T-dimethylxanthine 1, 3-dimethylxanthine

/ \

1, T-dimethyluric acid 1, 3-dimethyluric acid

T-methylxanthine 3-methylxanthine 1-methylxanthine

B3 PAXRLCHTERRE ST AT WA 22
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g H

N

H,C—N~ ¢\
ol T e

= /

S~ NN

| H

CH,

P
H,C—N" C\c/ N\
| | c=0
O:C\ /C\N/
l H
CHj

=W EEA, 3, 7~trimethy1uric acid)

B4 () —FEESE S —FERBZEHS
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I
e e
I CH

HQN"“C\ /C\

N

B 4. (B) €% (Guanine)Z £# X,
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100pl serum+2-Propanol-Dichloromethane(10:90, v:v)1. 5ml
(into eppendorf tube)

\
2

TRZEREFEAN10x75mm glass tube

J
d
L+ & #% +2-Propanol-Dichloromethane(10:90, v:v)1. bml

\
2

BHTRZEEEEN10xTOmn glass tube

\
2

YA £ 8.7 % (<37°C under agentle stream of oxygen-free nitrogen)

J
J
Z B 4+100n]l mobile phase A solution

\

d
B 20l #Ak A # 47 HPLC 447

B5 hARARBARATAENERBAE
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S.62  L3THERE
o ma L3 T-ZHERE

14 .32 WUIBER

B 6. (A4 3 A HPLC 447

== .74 BB
L I CEERE

H LEL9E L3 SEERR

1487 ISR

B 6. (B) 24k d A4k A HPLC 47
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Normal Group

DMUA+TMUA (mg/dl)

y = - 0.60559 + 0.64096x R~2 = 0.557

UUA-HUA (mg/dl)

B 7. (A)EF B
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DMUA+TMUA (mg/dl)

Hyperuricemia Group

y = - 9.0967e-2 + 0.37379x RA2 = 0.343
=

UUA-HUA (mg/d))

B 7. (B) & k& fn i 48 25 546

34
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Gout Group

DMUA+THUA (mg/dl)

y = - 0.12835 + 0.33654x A2 = 0.386

o}

UUA-HUA (mg/dl)

Bl 7. (C)Jk B4 8 o 4




subject control

O patient with gout

11

10 A

+ + + + + +
DMUA — 1mg/d1 2mg/d1 — - lmg/dl  2mg/dl
TMUA - — - lmg/dl  2mg/dl  lmg/dl  2mg/dl

B8 (AMKBETERBHREMEZFE
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control subject.
O patient with gout

10

i+ + T + + + +
DMUA — 12mg/d1 14mg/dl — — 12mg/dl 14mg/dl
TMUA — —_ - 12mg/dl ldmg/d1 12mg/dl 14mg/dl

B8 (BERETEARSABEL B
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2L AR ENBART FEMEE Uricase AR HPLC AT &

EF4 mABAE REE F4#  Scheff’e
(mg/dl) (mg/dl) (mg/dl) FHRRE

UUA 4.72+£1.19° 9.02£1.34 891+ 1.04 134.0%* 1/2,1/3
HUA  2.17x1.22 4.89%222 458+221 18.9% 1/2,1/3
DMUA 0.18+0.32 0.42£0.44 0.22+0.36 3.73* 172
TMUA 0.85+£1.00 1.01£0.85 1.10+1.01 0.57

% a: Mean % SD, n=32. *P<0. 05
UUA: %&Fvhuricase ¥ F B2 R TR
HUA: &7 HPLC 44T e AT 2 R BT RAE
DMUA: % 7A HPLC 47 e F P2 1, 3-— F A R K
TMUA: &7 eA HPLC 2 AT B g2 1,3, T-=F A RS B4



% 2. FF 473 % A UUA 82 HUA 2 £ 4= DMUA ~ TMUA #4548 B b

EFa EHREShESH FRA F{& Scheff’e
(mg/dl) (mg/dl) (mg/dl) FHEBE

UUA — HUA® 2.55+1.24" 4,13+ 1.59 4.33 +£1.80 12.45%*1/2,1/3

UUA — HUA/DMUA  — 0. 053 —0.113 - 0.075
(P=0.770) (P=0.538) (P=0. 682)

UUA — HUA/TMUA 0.431* — 0. 309 0.347*
(P=0.014) (P=0.085) (P=0.051)

DMUA + TMUA 1.03 +1.07 1.43%x1.05 1.33x0.97 1.32

UUA — HUA/ 0. 747** 0.570** 0.622%
DMUA + TMUA (P=0.001) (P=0.007) (P=0.01)

a:£ 2 % Uricase M EHE HPLC M2 REE{E
b: Mean * SD,n=32. *P<0.05; **P<0. 01
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235087 M0E QAEFa BFHirgaz CFALE

(A)IE¥ 42 UUA HUA DMUA TMUA
UUA 1
HUA 1. 00** 1
DMUA — 0.053 — 0.053 -1
TMUA 0.431* 0.431* 0.090 1
*P<0. 05; **P<0. 01

B)&H ke UUA HUA DMUA TMUA
UUA 1
HUA 1. 00** 1
DMUA 0.113 0.113 1
TMUA — 0.308 — 0.308 0.234 1
*P<0. 05; **P<0. 01

(CmmAs  UUA HUA DMUA TMUA
UUA 1
HUA 1. 00** |
DMUA — 0.075 — 0.075 1
TMUA 0. 347 0.347 — 0.279 1

*P<0.05; **P<0. 01
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Effects of Caffeine and Theophylline on the Uric
Acid Formation in the Rat Hepatocytes
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4 B R (R =34)

HPLC: High performance liquid chromatography
UA: Uric acid

DMUA:1, 3-Dimethyluric acid
TMUA:1, 3, 7-Trimethyluric acid

EGTA: Ethylene Glycol-bis( B -amino ethyl
ether)N, N’-Tetraacetic Acid

HBSS: Hanks’ Balanced Salt Solution

PSN: Penicillin, Streptomycin, Neomycin

A7




Fo3H

R Booink B 2 ST e SR A R 2 B8
Effects of Caffeine and Theophylline on the Uric
Acid Formation in the Rat Hepatocytes

W %

A e ARAFRA, -2 FEALES) R B (1,3, T-=F
EFRD)EAXRGEAT @R THEABRERZIBE  ARLRAEHETA
FEREFSENEBMR > AEXFTAELRFENH > BRI RBR
Z R o SD-rat ABAS ABRFH @ > BRERFTEZZ 8EH
B3R ASH 10% B4 5% » 1% PSN antibiotic mixture » 1%
Glutamine Z Williams Es &£ & » E# 37°C > 5% CO: 2244
PIEHE o FrameR# & 2% (Guanine) B RBAH R X ERM 5 K>
4R Guanine Z & ~ £ > 2R ARER ~ dk B AR RE > 55Dk
K mpeiE 2k, o5 A ReEsE R R HPLC 4541 » 3L SAS Sx 84T
B4 o EREBET AR R R BAETAH BIKERA 2 AR
MY BARAGILEL > ARFRREHETATHEITRLAR
CEER > REIRAELRFETH > BRI RBIHBRE - 2K FH
BEZ Rk ok BT AR RS T RAR > BRI EZ R
o

48




M 4¢3 (Key word):
1, 3-=%¥ &£ %-2%(1, 3-Dimethylxanthine);
1,3, T-=F £ %2%4(1, 3, T-Trimethylxanthine);
Z# (Theophylline);
gk B (Caffeine);
& &% (Guanine)
% 2% & /L& (Xanthine Oxidase);
% F M3 # (Competitive inhibition)
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Effects of Caffeine and Theophylline on the Uric Acid

Formation in the Rat Hepatocytes

Abstract

The present study was to investigate effects of caffeine
(1, 3, T-trimethylxanthine) and theophylline (1, 3-Dimethyl-
xanthine) on the uric acid formation in the rat
hepatocytes, and to determine whether these two substances
can react with xanthine oxidase, and compete with xanthine,
thus inducing competitive inhibition and decreasing the
formation of uric acid.

Hepatocytes of SD-rat could be obtained by perfusion.
According to the cell numbers of experimental requirement,
hepatocytes were then cultured in the William E medium which
contained 10% serum of cow embryos, 1% PSN antibiotic mixture
and 1% Glutamine, at 37 °C in the culture chamber with 5% CO2.
Hepatocytes metabolized guanine to uric acid exhausting 5
hours most, then, depended on possessing guanine or not , added
in caffeine, theophylline and both in separate, and collected
their culture liquids individually. After that , using
uricase method and HPLC(High Performance Liquid Chromato-
graphy) to analyze them independently and using SAS software
to do statistical analysis.

Conclusion :The uric acid formation which comes of

50




guanine has a decreasing tendency in existence of caffeine
and theophylline, and almost all has statistical meaning.
Meanwhile both substances can react with xanthine oxidase,
and compete with xanthine, thereby inducing competitive
inhibition and decreasing the formation of uric acid. However,
in higher concentration, possibly part of caffeine and

theophylline forms uric acid, thus increasing the contents

of uric acid in the sera.
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g‘\}:’

FEBAARZLRBYRZEIZHREY  FLIRZRBRA=ZFE
» R E RS R ERPERN S AARBRTPHEEG(CE
A ~SRREE EFA—BEKE  FREYTEL K T50ng »
E A 60-80%& B sk BiRAE > AR R BRI FR
Bk BB RASERIERQO o EF AL P REEMEEREN
ARBEHEAFREGEB/F —HEZH > EA L PHRRALR
EERBRE > hFPHRBEBEENEEZTey —KAEITCH » fo
FRBAAE A Tug/dl » BB AT B ZH RS > ERAZAEN
RERER > ERARRIF > BAHJRROE - AHZRROESE
HtmEL REERERAEABRN - FPREBBLES - KREZNER »
I BRAMMGFXRATLEENARERG) AT RBBERF
BERBOREEIAKR » It > I THRSELE, T3k
BWAER FREEL » LELHH0MEE - BRARCHERAGCD o P
ZFAN T RBELERABSHOEY > TROARZRAELEZ
RITARFAERA > PEFALTRARERSF S 0B - BERA
SHEA S BRARKREBEAFEVN A > dme SHRBETH
REHBEARNFA S RARATELBN o

RELBMABAWNERE > B AR ESRY o NB - EERY
EHE-RE - AT -ER-FB AT 2EFOHER > RA4BH
R > BARBBAA KA > MHEEcs o > BEWARIHEN
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MIREBREEBRRBEEEZET c ZRARX -2 EMFBR
L8 B R ANRRRY > £ P48 X (Theophylline) Funwk
H(Caffeine) R ERABEAAAM > RRAFEFBENW o

BB —HRO WA e & R R ik R ondk B A 3842 DNUA #»
TMUA EZ R R » BB FREALER > SRERBMERS - Ml —
THEBRARBRE G ERETEEXTRLENBER > AR RE
XBRTEAE > REARZ E o BRtEE A LT s BAT 47 >
WA RRAITAR R EEELT :

—. Z 8 (Theophylline ; 1, 3-Dimethylxanthine)

% Theobromine # B H E#&4 » & F A% CHsNO2( LB 1) > &
T¥%4 180.17 dalton - Y ERRBES AR T » RE=-FTERE
(Dimethylurea)f . £ Rt & 8 B (ethyl cyanoacetate) B354
o LI FERBELKEY > FRAARGER LR CRES
Bl FRMNAGRBE o TREE > FRHT-9 > BEHAH 4-5
P —R R 16mg/kg > 3 R4AE > R2RERARBEIRER
HZER BERAERS Bt > mBEETREEEW - 0

—.dusk B (Caffeine ; 1, 3, T-Trimethylxanthine)

o5-F K CeHioNeO2( LB 1) » &9 F ¥ % 194. 19 dalton > ek B A
EX ok~ TRSEH - FEN - TTRHSETHREY > &%
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S IRIT B AR R » £ 4 F X CHoNO(LE 1) 4 5%
#194.19 dalton » BTR#FAFTENE > FAHBLTHER >

1,3, T-ZF £ A#(THUA) & — F 240 % A L8 B » ok BAH &
~ BB A SRR FEREAA o £EMA 3-10 MR TR
200mg/1 % > X A ERB lgn T HREERETHUE  SHT
BB > SERARERE ~ AR~ HEH ~ SRERECTRE

& (4,9-10,13)

=.%Z% (Xanthine)

A B %" (adenine)f= & &% (guanine) EAtAE A BEay + 1 4
CREFZLENMFRARERAHAEMFERAKRBERTE K o T F%
8 AALAVE A R 2 B RS BB L R R R > RERAI R A 2%
(purine) R#H &9 T B8 E 1512 -

. %24 815 (Xanthine oxidase)
F &b S AL BT 10 k% 2% (hypoxanthine) &/t R E 2% »

REAMRES B~ MEABPHEITRRA S 285 > SHELFE
3 BB L 84512 -

F. B"E% (Gnanine)



REBEDFEABEDNBHRTY > 26 ES B> —> 2
FreEsE (cytosine) BLE » 5 F XA CsHsNsO[ L& — 34| 4(B)] >
& TE%187.60 dalton » HEAAMBT - BELEE R BBLEH
(guanase) #4ERAR# & F R4 (xanthine) » F& % B4 A8
(xanthine oxidase)#f F & 7 & & 8 (4, 14-15) ©

x. B %A & & o (High performance liquid
chromatography ; HPLC)

HPLC & — b F - #7698 4l » BB 1960 54K > 1970 £
REETEMBER > £ FEARRERALERKZAE » ER
—HEHFREREBCEENEER RS RB BN RE G F
FOREBGRTHRABERRAGHEFECGeBR WA~ BERE--F) >
H—RehEARELRAR(NEERRLEHB) TIHEHER R
REFTHED —— o8k - REXKMEKE 64 5448 & (Solvent
supply) ~ & B ¥ & (High pressure pump) ~ # XA EZANE &
(Injector) ~ #L4 Wt & B & B 244 (Stationary phase)® B &%
# (Column) ~ # i B(Detector) T4k B (Recorder) (16-20) o
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EEGR YR

— B RIR

SD-rat BEKEGZA(H 200m E)BEAZT K ERSHH P HER
HWEVEARSWE— B - £84 & ¥ L Purina Lab Chow &4+ »
EERKARE SR EBRFE12 )RR 12 JEBHERT o

—RBRFmet T EREE

FF 4 B 69 BRAT S 3% % 1% 4838 Bonney K F 2 F kot 4%
Butterworth KZ #f %2 » ARFBBE R T A™mF(two stage liver

perfusion method) °

1L ERFE, RAREL A o
(# 100g 2% 0. 2ml % Pentobarbital 50mg/ml 3THE &)

2.ERZA HBEMEFTH RVFH R ETH(EEAER
RRR) o

. MABEAEME » RBIFFIFR o

4. 206 B FEFRFIIBRGETELET T R4 FRATRL) -

5. Wk @& T Y TS o

6. bRyt RAEEEARE - (WA ECTA T &~ 88T
HBSS & # % # 7))
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(FAMAREFRERZET > BETRARAR > RTHLB)

TN BRI TSR -

8. AR 100ml > ¥ 50ml ZAFHEA o

9. R RAETESR » M LEHR > &+ B & (HBSS &% %) # %
100m1 ’&@ﬁﬁ(%ﬁﬁlﬁﬁ‘ﬂ‘%m&?m)\ Collagenase(100unit
1m1)40mg #4) » 2 & :Collagenaase &4 B AAXKRAKE >
Collagenase T ABE TR & HF AL o

10.B & A > BV ARER 25ml > B TR ARE Liver EHA %
EATH A SR AKERAT) o

1. EEBRE G R D SHFRAN R A > A 7R F AR
B o

12. AGTRRBEEBEMT > A Villian EQOK) AR ©

13. #BEBRATHREMARARCEF (S 4% > #5600 rpm,
4°C > 10 448) |

14. #hx ERB#ZE > A William EQOK)##E mpa B > 4% (William
E+Cell): (Percoll+HBSS)=3:2 (30ml:20ml1) (Percoll+HBSS):E
44 % Percoll1:HBSS=9:1 (18ml:2ml) °

15. 8 600 rpm > 4°C > 10 4% o

16. BUT % s » 1B 6 o M B A48 > A\ Wi Lliam ECOK)
3 (H Liver Cell #BH& > K RATE) °

17. A BB mi# B (Cell:Trypan Blue=1:1 £ 100ml &4
BA) °

18. e B (Cell/ml)=(5 X#E M E/5)X 2 X 10 »

19. —# 5ml 4 1.0 X 10° > 1ml #i &8 4m 4nl William E(3E OK)
B3Rt b > X EH3TCT > 5% Co3x R FRE -
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20. A 12hrs H EHITEE > A RAEZ Wl > RHH Willian
ERZRRFHER K o

= B RR

1. % 8 £ B Sigma Chemical Company
(1Uric acid(2, 6, 8-Trihydroxypurine)Sodium salt
(2)Guanine
(3)Theophylline(l, 3-Dimethylxanthine)
(4)Caffeine(l, 3, T-Trimethylxanthine)

2. ¥ B 44 B Merck A &)
(1)Acetonitrile(R.F 1)
(2)2-Propanol
(3)Sodium acetate anhydrous
(4)Tetrahydrofuran

. BAMELSERMDATRAF
(1)Acetonitrile(&%¥x) » LC &
(2)Dichloromethane(=— & ¥k) » LC &

4.Glacial acetic acid(skE&) 5 & B TiL BB A R 8

5. Uric acid regent(Uricase method)## & & B Beckman
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. VRS

MR A M minIz AR B R Villian E(0K) » #RAREFN
T2 oM 3cc & 4cc By William E(OK) » HE A incubator
Vo AR E Te) 2 BE T 3 Pl e vd R

01 X 02
03 04

O1: N AT Z 32 R
O2: M A etk Z 32 R
R:randomization
03 ~ Oa: &R A2 ZER
)PP R

(A)Guanine

(B)Theophylline

(C)Caffeine

(D)Theophylline and Caffeine

(A) WM 2B m ie R 3 Guanine B RS2 R
——— B 69 £ B A B naxinun &5 KH

1. ¥ incubator MEMI i 3 £ » RinftfTH K A BER BEEKRE
o A EE 4 o
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2. B v incubator R FI T &y 24 £ > A CEMIFZ Guanine
1E 84+ 5% % Guamine 0. 5mg/ml > FE A incubator > 4
FAL~2~3~4~5~6~T~ 8 PEHF—KHEBRR3
B ABREBATTFIRERWE2) -

(B) ¥ (Theophylline;1, 3—Dime'‘chs‘rlxan’(:hine)iﬂL Guanine
REERFEEZERAELD

1. & incubator AR E 3 & > RThmiefToh & A BB B EHKE
¥ shBAEE4 o

2. W incubator REF T & > mATERFZ
Theophylline » 4% % Theophylline 0. b5mg/ml -~
Img/ml ~ 2mg/ml > % Iml # 3 # » B E A incubator ¥
» F 5 DRABGE ABRBARE T o HAEHE o

3. & incubator MK 1 3 4 > Au Guanine AHHP > 4
Guanine Z &% 0. 5mg/ml £\ incubator ¥ » ¥ 5 JE44
BREIBREBRAETY » AT RE -

4. B9 incubator R F T4 9 & > AT EMAIFZ Guanine
0.5mg/ml > 1ml A&H#+ > FH %A Theopylline
0.5mg/ml ~ lmg/ml ~ 2mg/ml & 3 4 > H&H A 1nl >
E\ incubator ¥ » % 5 B £ EHAREF
S KB ©
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(C)engk B (Caffeine; 1, 3, T-Trimethylxanthine) %t Guanine
RFLEREBZER(RLE2)

1. ¥ incubator AR % 3 £ > Z:ﬂu»&ﬁ%%ﬁ&ﬂthﬁﬁ%

P sbh A4 -

2. B incubator R F| T8 94 > A BEMRIFZ Caffeine
> 3 &Caffeine 0.5mg/ml~ 1mg/ml ~ 2mg/ml > & 1ml
# 34 > AEN incubator ¥ » F 5 IRHHARE EBREHK
REP > APy

3. & incubator M E i 3 £ > Jw Guanine AHHF > £
Guanine
Z¥#% 0.5mg/ml EN incubator ¥ » F 5 JEERE A
BRHERREFP » bBTRE o

4. F+ incubator BB T &Y 9 A& > A EEMFZ Guanine
0.5mg/ml > 1ml A&#E+F > Fo A Caffeine
0.5mg/ml ~ Ilmg/ml ~ 2mg/ml # 3% > HFH#3GmA 1nl >
E A incubator ¥ > F 5 PHRARKEZRBEIAET »
SR KR o

(D)% #% (Theophylline) #en=k B (Caffeine) ¥ Guanine RF 4
BRABZER(LED

1. ¥ incubator MRt 3 & > RimfEATH & HER B ARE
oo B 4 o

61




2. W incubator REKITH & > AT ERFZ
Theophylline % Caffeine & 0. 5mg/ml ~ 1mg/ml ~ 2mg/ml
£ 34 > F43MMmA 1nl > BEN incubator ¥ » F 5 B
BEREABRBARETT » s -

3. & incubator MK & 3 & > Jw Guanine0. 8mg/ml > Iml 7
#H+ > BEN incubator ¥ » F 5 AR A BB B K
REF o wAERME o

4. B9 incubator R F| T & 9 & > mATEMIFZ Guanine
0.5mg/ml > 1ml AFH#&F > F o %A Theophylline &
Caffeine0. bmg/ml ~ lmg/ml ~ 2mg/ml & 3 & > F#Hie
A lml > BEN incubator ¥ » £ 5 JEARE ARR B #K
REP » wBEHE -

. BB R B BRAE

4# B uric acid reagent # timed-endpoint #9757 3 s, 24-25)8] &
F—BREZRRBE(FEE—HN) -

5. SRR A €8 - H (High performance liquid

chromatography ; HPLC)

%% Leakeyoo) HF %5 % » B4 — sample 2 %% 100 &4
(nl) » AE & B (2-Propanal ) == & F 32 (Dichloromethane) A 1:9



MESERMERZR  £ER_X > BRER 1. EA8EE > #
TEZAS > E# 10 X Tonn 3 BRE T > HFHEF T4 heater
block k(& Z##| £ 37T CUT) » YL KK (oxygen-free nitrogen)
K% o KM ERpMmA 100 £5 moble phase A ZHA| L H#E > &
AR 8w Smin o 3R 20 A EAT HPLC 5 (AR E —H4H 8 5)-

B REZ R P L FE Leakeyes) ~ Snyderwineen & Lees)z
FRTT o B 20pl BRI ABRERNFRRBER IR Lo
Bt P —IH e o

. FHZHEF
ofn 588 R Bt &k & HPLC o-#74% » A4 & 3E 22 » ¥A SAS for window
6.11 version &R HBETEFAE » KRFALL B #5249
BE o EERAARITE ) LT FHBIUEEE  FTRE
557 ik (20) 0




# SD-rat A #RF XIRFFwl » FR 2 A my > 454 1.0
X 10°/8sism e 1ml > FmA 4nl 2K 10%E& 47 > 1% PSN
antibiotic mixture » 1% Glutamiﬁe Z Villiams Es %% > Mk
EHA3TC> 6% Coz2pATRE  RIFREEREELUBR
dml) » N EBIFZ &E%(Guanine)0. bng/ml > Iml AEHFEP >
FEAN inoubator » HHA 1 ~2~3~4~5~6~T~ 8B
BREgim > KERRER > BARREEZR IPLC 4 FRHE > &
HEZARFUEKRENYRNE > B 2 ToRARELL IHo

WEF P A ~ £ BESZ A > HHBITRR S EAR
RAFRRAELETZIER  ERARBEETZ - BABR 1 8
Theophylline £ vA 0. lmg/ml ~ 0.2 ng/ml & 0.4 mg/ml #EE
ERf@miey 5 MRAREERIN > BRARKERN HPLC » K&
1434 B Theophylline &9 B B A& 8% n A ¥ K H YW - 5— 4
# 7 Guanine 0.5 mg/ml WE &P > Bl & &9 RER{E 1t 5 Guanine
0.5mg/ml KA &£ T % > 124 Theophylline Z 4 AZH I uh
FRBET » HREEEFH A M > {282 £ Guanine Z 34| 418
FBRAEAR R B o

% 2 &Ll Caffeine 8L 0. lmg/ml ~ 0.2mg/ml & 0. 4 mg/ml
MREBEATmET b NEABR B ERSH » BB RBEEFHX HPLC
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75 s A #7 > k8 {& 4L F Theophylline &5 B A 1458 3% Jn fo 35
KB ER o £ —4% M Guanine 0.5 mg/ml 9 EHP » 1P
2 R EgE RS HPLC > Bl REA E R W T B > M3 Guanine
HREBWHES » L R%EA 1k Theophylline KB BEEIRY > ERM
BEEREI -

% 3 Z VA Theophylline #» Caffeine Fl® &4 0. lmg/ml ~ 0.2
mg/ml % 0.4 ng/ml 698 B A e T 5 PREARBERIN - &
R R EEE R HPLC A » R AR G A R A% 3 o i T R e B 1
7% o #£ % —#L%/m Guanine 0.5 mg/ml #9E B » Bl B 8 RBEAEAD
KEEZW TR > {28 2 2% Theophylline & Caffeine A EBE
ek BEPEFHANANADENRELALRREARI AN

» WEPZ % 3 89K B+ Theophylline #= Caffeine ¥ EZ B M ESH
K2 e > Bk > KB LEEMAKEK Guanine & RAER ©

F#F Guanine AR RBEZ & &R > YA HPLC 4T84 R > & |
¥+ 4z Theophy11ine 4.3 5% DMUA #5 & # 1% Theophylline 2 J§ & 3%
e 3 HE R F % 2 ¥ Caffeine Bl K H4p TMUA 49 A 1 Caffeine
ZREH T HNAL T DA $ERD > BRRIIART - %
3 7 R F & & DMUA & TMUA #5434 > i 2 DMUA & TMUA ¥ R B &
Guanine £ A MK HREZ— o
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-
a-: \I

%*}:

WALERBET  AAFBERT » FREAPFEANE KRS
RAHEKEROER - RELRARBEDEALBEDH BT R(BRY
BERL)F M EIZNRSHREZ —[F— Ak E%(adenine)] »
©E 8 4 Bg%a(guanase) 894 A - M K% %% (xanthine) » B &
%729 & b8 (xanthine oxidase) A & b5 A% (LA 3) - A
BEF - BHEAREPREABRMEIHEZHAL > SAREAK
REXRB > MATATHSARNE ©

Moritaan £ A % 4c £ 3 ) B theophylline £ X FH 2% - EE%
B8 B 8 8 & (hypoxanthine-guanine phosphoribosyltrans-
ferase; HGPRTase)#& MM ¥ » BF theophylline R E £R R
SmM B > FHEHEIE > mAREERE0.05-0. 1M > B>
theophylline 38 f & ¥ 89 REE 3 & » & TAEH AR F A HGPRTase
23 HE B E o Yanamotond VA A JE 4 o 3R 38 B theophylline &
HGPRTase ~ 5’-#H & & (5’-nucleotidase) ~ 2% HH LA L&
(adensine deaminase)#=vZ % 4 -H 5% & {t.&8% (purine phosphorylase)
FHRARFBBTE2HENNTE ) BARXRTCELEH TR
HIRE > R EZ S RHEQEE > @ theophylline H & o F+
R FH > T2 BSEMITER o Ferrereanil # REZ H A
8 Caffeine BK B » 9 B4k T HGPRTase #97& M MA Lesch-
Nyhan syndrome-like 7% (—#HBEF R A HH o Birketts
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FEAFBAE allopurinol BT EAMNTESE4H—FLE 24
BBk —F ER% o Nolaneh#F 5t Caffeine 2 F S RF T A A A
WEtERAE s > Caffeine EARNIBA A RAORMBALET A
W44 A 242 Caffeine A THRL WML BAE - M FERL(F
B)R—EHORLTHA - FR L AF A RB > FEH
#ik > 5% theophylline 38 & k& 9B 4] » REBATR
RAEE A RE B RS A RABE > H R RA theophylline ~
Caffeine B#EREE > ARTRARB T HAHBRALRA o

WHE 2% > &% Guanine RFWRKKHMA 5 B > THRKE A
WRHBRATRDEHREAATREREAENEME - o1~ 23
oo R — 3R B RS RS HPLC 47 » BB A
ZHEREXRE > ERARGR » RBEELEF - MEREH
Guanine # > XERBEANAABEN THEL > AEMANBHEZIREK
#oLRAREMASE > REALAT > 25 HE4&RA E5 Guanine
BAWN CETEFIRXBRIADFERERRSERESE LAY
£ BAFBAE T LNEL > LRANMREIREFREELELEA
WCEAER > MR RSERAEAFFENR > LRY T RSO
JR ©

Theophylline f= Caffeine {2 f K B4k 5 R EH RAETRER
B BT LERESTERHEI > theophylline ~ Caffeine £
Guanine T fE B F X F o A AE > FBREBRERRY > M theo-
phylline ~ Caffeine & 4% 34 DMUA = THUA T4 > R B H R
B % ;X DMUA ~ TMUA A A ABLT £ 85 AT R AR » 4 kg
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#m > BirkettoD WA RETTEL RS TRARTERE » B
BTE_HTHERE - £=4# 42 theophylline F= Caffeine %
LT BB AT RS BELDZLANER Y REE o RiEd
A % theophylline #fe Caffeine H& F A Bk & 2% 4 R BR A IF
# >+ §& % theophylline fn Caffeine S22 oh-3 F4 2o 81055 »
BB A IRy > % DMUA ~ TMUA 895 A TH AsE =R E 2
REEAE > F 8 F R g 0 R o B R RE AR BYIE o
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O
|

C N
HC—NT ¢\
| | CH

A8 (Theophylline;1, 3-dimethylxanthine)

;o
C N
e
= 74
CH,

gk B/ (Caffeine: 1, 3, T-trimethylxanthine)

B 1K~ vk B S48 X
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Concentration of uric acid (mg/dl)

1.2

04

02

Time (hr)

B 2. B RSB 4 B 453 Guanine & R B Z B &
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O

GUANASE

O

N N
__HN N Hi \
OJ\NHI NZ H3N’/ HzNJQN l NZ

Xanthine

\ XANTHINE
A/ OXIDASE
HZOZ

Y
O
N
HN 4 IANEE>
J | , =0
3
O7™>ng ~NH
Uric acid

Guanine

B 3. &2 (Guanine) K3 & sk 64 B A2
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% 1. X8 (Theophylline) ¥ Guanine R# AR R EZHE

Uricase HPLC
Treatment’ UA(mg/d1) UA(mg/dl) DMUA
Normal 0.56 £ 0.15 0.37 = 0.06

Theophy11ine(0. 1ng/n1)
Theophy11ine(0. 2mg/ml)
Theophylline(0. 4mg/ml)
Guanine(0. 5mg/d1)

Guanine(0. 5mg/dl) plus:

Theophylline(0. lmg/ml)
Theophyl1line(0. 2mg/ml)

Theophyl1ine(0. 4mg/ml)

0.76 £0.25 0.23+0.0670.20£0.10
0.96 £0.32 0.37%x0.06 0.17=x0.06
1.10+£0.1770.47£0.06 0.1710.08
1.23 £0.21 1.07 £ 0.06

0.53 £0.06 °0.50£0.10 "0.17 £ 0.06
0.63£0.12 70.63 £ 0.06 " 0.30 £ 0.10
0.97+0.35 0.73 £0.0670.33 £0.06

a: # A SD-rat 9 fFampe » SR mmEE 1.0 X 10° » E incubator ¥
3% > 7 Guanine A3 maximum B9 BER) 5 N BEE > SRDREBR
BRI 100 ul B HER(AE —FBZ oA ERF H)H > TA
HPLC 41 mafF » %34y B Uricase 47 ©

b: Mean £ SD, n=3, #* P<0.05; compared with Guanine alone

treated group.
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# 2dudk B (Caffeine) ¥ Guanine KA REBRZ BE
Uricase HPLC

Treatment’ UA(mg/dl)  UA(mg/dl)  DMUA *+ TMUA

Normal 0.60+0.10 0.37 X 0.06
Caffeine(0. lmg/ml) 0.63+0.15 0.17%x0.1570.17 = 0.06

Caffeine(0. 2mg/ml) 0.60 +£0.20 0.33+£0.06 0.17 % 0.06
Caffeine(0. 4mg/ml) 0.63+0.21 0.40%+0.10 0.20%0.10
Guanine(0. bmg/dl) 1.40 = 0.40 1.00 £ 0.10

Guanine(0. bmg/dl) plus:

Caffeine(0. Img/ml) 0.60+0.1070.43+0.06"70.17 = 0.06
Caffeine(0. 2mg/ml) 0.70 +0.10°0.53 = 0.06 ~*0.20 + 0. 10
Caffeine(0. 4mg/ml) 0.87+0.06°0.63+0.06"°0.27 = 0.06

a: #1 M SD-rat ¥y FFamiE > S & miE# 1.0 X 10° > ¥ incubator ¥

3% > # Guanine A3 maximum 4R M 5 1B > SRDREER >
ARR 100 ul EBRER(AE—FHZhFERFTEIKL > TN
HPLC &-#r 4% » 534 R, Uricase 47 ©

b: Mean = SD, n=3, #* P<0.05; #* * P<0.01 compared with Guanine

alone treated group.
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# 3 # i (Theophylline)$ewdt B (Caffeine) ¥ Guanine R # 4& gk,

REZBE
Uricase HPLC
Treatment’ UA(mg/dl) UA(mg/d1)  DMUA + TMUA
Normal 0.53 £ 0.06 0.40 = 0.10
Theo. + Caf. (& 0. lmg/m1) 0.70£0.26 0.36 £ 0.06 " 0.17 £ 0.06
Theo. + Caf. (% 0. 2mg/ml1) 0.67 £0.06 " 0.33 +0.06 0.20 +0.10
Theo. + Caf. (& 0. 4mg/ml) 0.93 £0.15" 0.67 £ 0.06 ~0.23 £ 0. 06
Guanine(0. bmg/d1) 1.42 +0.21 1.07 +0.06

Guanine(0. bmg/dl) plus:
Theo. + Caf. (& 0. 1mg/ml)

Theo. + Caf. (& 0. 2mg/ml)
Theo. + Caf. (£ 0. 4mg/ml)

0.70£0.2070.57£0.06"70.17£0.06

0.87x0.1570.63 £ 0.12 “0.20 = 0. 06

0.97+0.210.67+0.06"70.30 £0.10

a: #)F SD-rat 69 & e > F4 s 1.0 X 10° » £ incubator ¥

3% » # Guanine AR# maximum & BEF 5 B4R > SRMERER -
HRBR 100 ul EHFR(FAF-—HFOIaFZXZRFTEIL  TA
HPLC &-#rf4F » %34 AL Uricase 47 o

b: Theo. % Theophylline; Caf. % Caffeine

c: Mean = SD, n=3, =* P<0.05; =* * P<0.01; compared with Guanine

alone
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