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Abstract

Hyperuricemia results from over production ndaunderexcretion of uric acid.
Uric acid production is catalyzed by xanthine osigl@XO) in the liver, which is a key
enzyme in the oxidizing process of xanthine inte @cid. This study investigated
anti-hyperuricemia bioactivity dbimocarpus longan Lour. Longan pulp is a Chinese
medicinal plant used for the treatment of amnesthits flower is folklorically made
into drinking tea to lower serum uric acid levehefefore, the methanol extracts of the
flower, seed, shell, stem and leaf of Longan westetin vitro andin vivo to confirm
its anti-hyperuricemic effect. Firstly, xanthineid&se suppression rates were evaluated
by the xanthine oxidase inhibition assay. The tessthowed that all Longan extracts
reduced blood uric acid level as compared to throbgroup p < 0.01). The flower
extract exibited the best blood uric acid lowere&ffect and 1G, of XO inhibition was
115.76 ug/ml. 10 compounds have been previously isolatedhfi.ongan flower in
other studies; in this study, we also examined tbgrthe xanthine oxidase inhibition
assay, revealing that proanthocyanidin A2 had tiwngest inhibitory effect (70.67%).
In thein vivo part of this study, the methanol extracts fromiffecent Longan parts
were orally administrated to different groups otenat 50 mg/kg or 100 mg/kg 1 hour
before oxonic acid was injected. The blood uricldevels in mice were then detected
2 h later. Furthermore, we carried out the uririe acid excretion test in rats to find
out whether the Longan extracts could promote fuoeedion of uric acid; however no
significant effect on the excretion of uric acidsa@bserved. According to these results,
the mechanism behind the antihyperuricemic effédtamgan methanol extracts was
indicated to be associated with the inhibition @inthine oxidase which results in

decreased production of uric acid. This study noly aevealed the existence of

iv



antihyperuricemic effect of ofDimocarpus longan, but also explored possible
mechanisms. Our results showed tBatocarpus longan has a great potential to be

developed into novel therapeutic agents for thattnent of hyperuricemia.

Keywords: Dimocarpus longan, antihyperuricemia, xanthine oxidase inhibition.
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AMP Adenosine monophosphatei @’iﬁfﬁ’ﬂﬁlﬁ )

ADP Adenosine diphosphat@%ﬁ;iﬁﬁﬂﬁtﬁ)

APRT Adenine phosphoribosyltransferase"]\ﬁ”@’iﬁﬁﬁ pEi i fE )
COX-2  Ccyclooxygenase-2 % ¥ & fis-2)

CUPRAC Cupric reducing antioxidant capacityér &+ & = 3 i 5 4 )

EtOH Ethanol ( ¢ g% )
EA Ethyl acetatel ¢ p& 2z fig )
GMP Guanosine monophosphate, w4 i B #ifs % )

HPLC High performance liquid chromatograpliys »<:% 4p ¢ 3372 )

Hex Hexane( & =)

HGPRT Hypoxine-guanine phosphoribosyltransferasé § rZ+4 - & & ¢4 i
Mo 45 5 )

IMP Inosine monophosphate=x 5 &+ % 4 ¥ Bifc 8 )

LSA Lithospermic acid( % % f& )

NAD+ Nicotinamide adenine dinucleotid@gﬁﬁgﬂig'?v%cé S PR WEE D)

OA Oxonic acid ( Fi & s e 3] )
Uur Urine urea( /% )

Ucr Urine creatinine( s "~ )
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fe (urate) v o MEFRBER MR Y e 0 T EERA oA AL RS o
e do B T AE B 8§ A BT LR B R A RS o B M
Mo o~ F 0 A7 b (2B & (Campion EW et al 1987 o n ks EAXEG
RIPREEB S f VML R fhicnBic® » AR S S AfAR S - SR R ML R
&%i@ﬁ&ﬁ%iﬁgﬁﬁé°?$%&i&ﬁ%ﬁ’%%?54Wﬁ”§%

BARR o oAb erisF o FYARLKT R T BAEE >9mg/dL g b
B & enE E 4 L 4.9% Ak E S 7.0-8.9 mg/dLpE - 2 & &5 4 % 5 0.5%:
Fiphfe t 7 moldL g > B & &4 4 5 5 0.1% (Choi HK et al. 2005 - fi ik &
L3 -APRCEEE DERAEMAZRY 5 PH EARK > B RRAR] K R
AR R 37TC2 PH7.7 AR des o FPt » PRAH & R FHRKEL 2 HIE
B S R T S R AR 0 S R M S CGER 9 28C) &b %
4 &M b R S L (Perkins P etal. 1999

EE SR B R AT AR AT g b T EE ki R
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PRRCEREES SR R DA g R g R F o A MR
Efrhp o B RMEERE P2 67 F 580 A do D WOLE ~ F 0 R ol

Fogp > Bt BT R OREE e b hR o ¥ P E DR b fg 8 P S poiF)

~m

WL R A S R FRGREL R 0 5 N 2 Bl Fai h R F R
PRH E AR RSP S B G bR Ak b R AR 0 0 TR R A e
B AL AR APRER AR RFNF I S EEHFALE R AT
A A T L R ey RRTFL - > VA F A RIHEFE G
B AUARAE] > R BIE §dr Al R RARERES R B R B R § @

e sh (EHQREE) mMBLETHRET S50 0 LT H% & F1 4R

ni\-

St TRk E o T SRR IAT HEL EET RSB R A b
A NIRRT RS F LN - F R R REPEEART > R R
AR ART P F AT A ¢ REERAZELS mo/dLt ¢ ARpERE D 2 <
1100 mgk Jﬁ ( Galvan AQ et al. 1995; Heinig M et al. 2006°

WIFLERF R o R s REEEE  E T TR
PREABEFH O FEBEF LT A ERC ERAAEP L T A &
Pk F AR R B B EETITRTOL F SRR P g R E
HF RS RBAREE B R RNPREGE R L RRRERET > &P g
FOEARS 0§ RAEITHT L FORBBE R CH 3 B R R Do P R
gR%BE FRREMETEA éﬁ-i’z%@kj&:}}% 5 4 (Johnson RJ et al. 2007 -

T RARKAR S IR R R RS B LR #Lﬂ'ﬁﬁ B
R 2B~ B P = B EEH B L RN e BT o
e i e F o p d Jo g F]F 3R g se v ik F A R 0k 'k (Heinig M et all.
2006) -

B AR R TR AR MR, AR > 4006 b R F F A R R
REEEY  ¢HTHRESF T H 25 1026 5 F B = T % =B (Berger L et
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al. 1975 - rioxonic acidh ! % B fRpkr fE e s B0 2§ e f&*r D R AR e i
A BPRTIAE L TR IRA I %5 % (Nakagawa T et al. 2003 i3 #7 77 3 &2 %
PR B B 2 WHlfeF % -4 B Je¥EF (renin-angiotensin i sz
cyclooxygenase-2COX-2) i seefvs it 5 B » R+ {1 COX- 2 A 2 thromboxane
(TX-A2) - #-fiangiotensin Bl A= ¥ T 2 > 5% FEAE 2 3 jfn
s Bl B B v REVURERE Y R 0 & TSR AE S TR TR a‘.a“*’lﬁ@,
FeE 0 BT SIRw ] #ore 5 B RREER G T R T imie B A R g o b
hd - F g TR o Tt o RS TS RPN R e ot i

A ¥ @& - § i § (nitriteoxide, NOYynA £ = % » @ i & | $ "% § 5% (Sanchez-L

etal. 2009 -
225 i R8RS TRED B

19503 19704 3" Af b oldF 2 » LEF A AL E G 8T
IR R 0 B Ea g AR R L Y B F
FiEFs 3 o 5 hrd § 12005-2008F = ¢ & B ki g8A 4474
Bor o oS E AL T ¢ REZE T G 6,59 mg/dLy + 45 4.97 mg/dL
BB ER T TG 22.0% 5 9.7% 7 b R 75T 5 8.21%
25 2.33% B2 78 {c- 1993-19967 2 4p 4 (T3ow ¢ fRE 7 £ 5 45 6.77mg/dL>
L jbd 533% mgldL B RpEE R T T 43 25.3% L 15 16.7%) 4t o
~E AT P R 7 B e ARBEa P 7 5 eg 3 T '8 (Chuang SY et al. 2011;
Pan WH et al. 2011> 4&p|friT &£ & B R 408 0 A ARAEFS 2P M o
HEeBF wRLIABRLEPRE-FIF A FATRb LFRES S F A
(Yu KH et al. 2008 -

J ,&—‘ﬁz’v’mb‘_w/z\ o T ERE 0§ AN E 2701 d L BEEF

(Estrogen £ § BUE iy enie¥ » Ff b LRGHaFL 23§ L0 A
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§HAF 5 (androgen Pl g ' ST RURBE Y o & hE0 FEP 20 T A

Fez B G F o AN F R 7T 30umol/le T A RLR B 3 (Fen

}

BUENA 40 3 60 R oA MPABRE2 1 REZES SR 0 R A FIT
g A 60 2 80 ez oo Kﬁfétd@%:ﬁﬁjﬁ%ﬂ#é{%"ﬁin > EFRARR
g4 A 30 kT ey B ieiEw a4 4 (Pan WH et al. 2011; Chen JH et al.
2012) - #Am i & K o R &ﬁ S TR &S TR A% > 20408k 2 § R b P
GIAE 5 0 A FIRIHRIT 20 E R THRER T - Sf b # PR M
40 phrt T F ke RE b d L ESHZ LA F 35T 4 (Wu CH et al.
2007)-"72010 - 2011 s R F A AR RERBA AL S P H2REY 2 F 4
Fhm iR - 3R R A RETIEERAT TG RE DREIER T &
&~ 8 E,&\9ﬁ.§sﬁvi‘;ﬁi)ﬁlﬁ_‘r§@$”f g4 I355 195044 55 4.8%
DREE E DM G A o REERT A EREFE BT e 2 BT
B REIER SR REEFFLFEsR A L2 (Tab Deojer % sl kg o
LE R BB BRI (T 32.9% & 10.7%) ¥ ¥ L f AR SR B
T Bor §EREG AR B AR Y B TT 50 (Tab. 2) (7
FeriEs & 2012) -

TR RFNEHE R L RE > A ALTESR Y AR AR
%%%ﬁiﬁo%ﬁiiﬁiﬂﬁﬁﬁﬁ%&ﬁsiﬂ’ﬁ#isiﬁﬂﬁﬁx
B b o PR PR NN ES o Blde D IRE  MARERF O T RE 2 g
feff b (Fenil g o @ % TRz F (cyclosporin A P § 4viE d B OREL S e H B
AR o B R DR BIRFC I EAREe AT T D R R
SV BEL B R LR BAET TR, e F s R G
BBAR T R TREF LRSI EDA L S REFI R RR (P

EARAR 2 A E e
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2-26 B AREEE EHR B DR

B R PR I e A R GO D S eI A e R R WGEA A % AT
ot %"T\?’fﬂ“ E‘f”ﬁj\ﬁﬁi = o) A 14 a||0purin0| R S R a||0purin0| g ‘fr'
orh L F oA B eE A S 0 5 RSB R A BT e 9 )

90% » X % (Tyz) 5 1-2/} P> 21 &4 F 5348k % - allopurinol & #4 4

alloxanthines & - 25 3] e e i e H » allopurinol $ & A fit s i %
R - BRBRFo TP P oY 2 REET AR EAPM LN 27

TR NFREEERE oD IS RE §NIMAT T A R s R
BAFEEA G BE ST T > #3518 R & o Stevens Johnson syndromér
Bk n o R r AR REELERDEF T - L5 R E
( Carbamazepine {-*% ft it % (allopurinol) ( iz 2 2005) - @ R
HIA-B5801 7 FIfhik2 5 ¢ % Allopurinol # 2 B & % i scehh ' 3 - &4 i
580 2 (Hung Sl et al. 200% ¥ ¢t febuxostati_iT & & F7H % tho PR} ﬁﬁﬁi%‘%’#’ﬂ J
ZLE HRE R 2 XO/XDH Frd ] » B4 & G d W5 S o ? £ T8
P2RECRARIT R VoA A LG R B & % (Becker MA
etal. 201D -

FRpGE i RGEA A & T % TR o PR R Sl 0 B e TR
Fefe k'R e ¢ SREEJER o ¥ * 0% 4 5 1 benzbromarone probenecid
sulfinpyrazone fgpé$tie BOBH A & chp Iv% 5 5 7 AR o 20 R
et MEEH § "8 MUREIR RS 0 B S SRR 0 B RBRTLF F RN S
BT wFREE R ke A (sodium bicarbonate ¥ #B~u Bk A (HLIFSE
2 RE <A ) (Kurajoh M et al. 2012« ¢+ ¢ *% 5 75 % fenobibrates # 1
’?+§%%ﬁﬁﬁﬁﬁ’#?§ﬁgﬁ?”%$%F%$$ﬁ%#$%ﬁiﬁ
PR FERTE T EL TR AEY  THA 22 BRI R
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( Attridge RL et al.2010; Le MT et al. 2008; Hepbéin et al. 200D -

b S e R T M R0 S ERRES SR B R B (T
¥reh®EH G L L HEALLE (NSAIDs) ~ #F #]f$ (corticosteroids fefk -k i
% (colchicine) o # @ -k ihZ LGB foish A b Bf g & > fkE v
fed s 3R enficd 30 (tubulin) & o Rk d i TR B AR Al B o drdlY i
RIE* @ ks gL o B - BrURES o IR e g S e A o M
R F @ FF GRS Rk s HUR S A E o w3 0 & (KimKY et al.
2003) -

%R R R Y BT - TR B R LR 8 R E
R

1\3

f28 1+ 3 > PEG-uricase (pegloticasg)- f& & ‘e cf L d e AL T > $FF

P
B Tt o R 45 05 % 22 % (Richette P. 2012-
2-2.7 R B IR

B SRR R A R 0L RSk EFFF P oA b
SRR > AR SRR © 2LNR R B P im0 A& R FIRLE RS A S S ke
F B AAHP R ATRAHE A BN AT ERST FRERT T A
(purine) eh& =+ X {5 » 7 i "8 M F e 1.8 mg/dle FIt > FE B e
Bt M i 8] e B g BeE A b BTN RBE 0 F R PR
W MEHE SR AR T WAL Y REREREELR B AR
o g eiEe B (Richette P et al. 2010

-~ F A EE X HFF 600~1000 F vz H he A Hhér & - 55 F
PR ERAREERFAFORS AR LR R AR
BARMEE R RS S RERA SIASY T PR o M AR & PR B
Tl SEAEPE SR T P P ke o S AR AS 1o
B ARG SRS R B il TR N o R ERF A4S
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PO RP Rt A RN FF - A s A P R b R DA
R EPE S R TN E P E N THREME 1 Nk ik W
FABR AT, ST e e @ REL & A IR o PR R > PR R R
EoF 0 e 2T A B AT S A fRa A2 A B E Rl e g it
BARERDS P IRE 2 GREAST FHHFAI OGS IHT IR

S

G o dod i B BRI A S BRI e RS B E hice 4 >

4]

H1G
g

S R BES R R K

\):\

Foodel FAT AR F S B E CEF S AFEFE LS RE S R A
FRrd - 2 A P W1 EEE o ~ S R{rEL S TP RDEGH > FE
i v f Feb] R R 0 B R B K 2R T R F G E Sk Fp 1
ARt 2000 F Aoz ok i FTES R AR E o T T s ey K NN i 7
g rEEp) > FEAT FRFHEKE 0 SR PP o T~ FALRT TR
AHEF B AMp AHA L DR g PR R (Y FARG R 2 %

¢ 2011; Perkins P et al. 1999 ; Zhang Y et al. 2012

2-28 B Fifhi B HES

SRR RPN §OREPE > T ORREBER R R Bd gL

g

P

A
A

e R BRI o R b BT R M B R 0 o *“v[f
oxonic acid (OA) v #rf| fREARF (% » ¥ * (hF Hdf 3 s g E = 2
A AR 4 2060A 0 F A X B ¢ RERE 5B F B0 1.5-2 8 & Hpi st
250mg/kg OA> # 45 = + Bl ¥ e Eid s ¥ B3R > 2 FF L5 OAHE
# TR ERS 6-10% 2+ (Johnson W] et al. 1969 i7# kPl R« &
% fructoses it 2 EH R R e EHF @ & o R 10%fructoseir 48
Lpid &t fructoseiz ik 10pl/g %2 € (4g/kg)™ & € BLA 4 8 SR g 0 402 3N F
ARETRA b o B G M hE SRR g & F] 0 Nakagawa® 4 dEiR| < £ h
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fructose¢ A2 4 ADP - AMP - & it AMP daminaser” {jg+ &2 s (€% @ F 2 i§
B F “$ okt (Nakagawa Tetal. 2003 ¥ “ # %@P g d- < %3 | &
v R 30 glkgpE* FEBF T S L RA S FRMS R 0 B2 FE Y F
FoPpfae S BERT L2 FHP 2 240K 5 &b~ Beadfomific o €34
RS R S R A S MR TR A TR R ST 2 B
s g 0 2 M- B R RS L BE § AL PO B £ %

it (Chen-Guang Liang et al. 2003~
-8 FIu% PRz X 2R

P ¥ MRk e R E R Rk o R HB T A Fd X
FPEBPPFIREF o0 ARIT* I RBEL 2T FELEFTY o 52
AR E B RN > - R LE - 12 (broad specifity f¥% » 7 5% & it 3
AR AR Eded] 0 TR 0 3F S X R A AR
#oo L e gR) A F S EeE it &% monomeric hydrolyable tanninge
galloylglucosew #r4|% &4 fi# £ 1% (Hatano T et al. 1999 @ T # & 7 4 47§ %
WIBARTET UEIREE 0 DB T e 1B A B R Red fe e B o
»c B o

FEHpH % ( Scrophularia ningpoensis) 1238 ¢ g5 B~4= 7 5 ¥ ¢ fRug it
& 4= phenylpropanoid glycosides acteoside Fr 150 mg/kg acteoside ¥ % 4§ A
fln el Bz o ¢ Az & & 33.1%; ¥ xanthine dehydrogenase 35.9%r 4]

% 5 ¥ xanthine oxidag] 7 41.5#r#]>c% (Cai Guo et al. 2008; + % ( Salvia
mitiorrhiza) 2382 Az 5 B~4 7 3 lithospermic acid LSA) > LSA 5 F &4 fisfr

Ao HE A2 T Sdedred (ICso) % 5.2ug/ml> LSA 7 8 - 4 e it &)

¥R ¥ AR L H 40 (monosodium urateds & ek 31422 g & i ( Xiaoyu Liua et al.
2008) -
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v PR E (Smilax china L) ¢ fée fig ¥ 24 500 mg/kg @ 2 v R 10%
fructoses # 54 it 7 220 % 8> 7 § 22" M ¢ R iR e R R § 2 K
B2 R A AR Ok B (Uur) s BReEE (Ucr) £ % e 5t f allopurinol & ¥
THREBHEE R E 0 BT F L L0 R & T e
g PS4 74 AT &4 0 2 ¢ protocatechuic aldehydechlorogenic
acid- caffeic acid resveratrol rutin f- oxyresveratrolup #5s 3 w-ed s frd |3 % >
H ICs0 %) . 38-50uM z_ fF ( Lvyi Chena et al. 2011-

LA AR fEE B4 2 5 £e0E F T5F % & (proanthocyanidin: # &
At (flavonoid) frp= f& ( phenolic acid - 5 4 47 14 quercetin-3©-rhamnopyranoside
fr luteolin + #3g e rBed frdir ] (5% 5> H ICso A 4 3 37.2M v 11.6 uM

(Ching-Yu Hsieh et al. 2010 ° 4p & A F < A2 ¢ fRe 5 B3 > F T FAEE b
(flavonoid) & i & 4= » # ¢ melanoxetinfe okanin £ {% 3 e dvd fis fr 4] (T % >
H ICs0 4 B 5 0.274M 4- 0.076uM - @ melanoxetimt ;£ § f- allopurinol f= & &
7 F Hetmfr (benzopyranone % 0 F AR cof kb fF % £ = 0 & melanoxetin
e 3,4-dihydroxyphenyl »~ & ¥ 2 £ fo§ s ed fegi R0 A cns & = % - @ 2t
allopurinol 44 &+ ¥ { & M4+ (Yu-Tang Tung et al. 2010 -

TN E 2 FBb 7 LR EE (scopoleting o F eEeA fEdrd] (FF 2 ICso A
164. M- = PR 100 mg/kg K &% & 7 " .5 oxonate B AR e R SR
& (Zuoqi Ding et al. 2005 - :Bﬁ&l % (Lonicera hypoglauca) 2. & ~ # 12 ¢ f&
oA kira e R fak 0§ B hg R fadrdoik 0 ICs 5 35.2 £
0.4ug/mL ; T FE 500 mg/kg&:ﬂﬁi,& FEP o VMR EE 93.706 02— H A
ERERL A T F - AR @ & 4 ¢ loniceraflavone( Fig. 5) 0 £ § o4 piF
Fri41»x % 1ICs0 5 0.85ug/mL ( Shih-Chang Chien et al. 2009

§0 % F B % (Paederia scandens) 2. ¢ f X B4 4 & 7 3 i & 4 iridoid
glycoside’ 5 4 7+ ¥ . asperuloside paederosidgr scandosidez f& it & 4 o X%
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% 11 oxonates # & Fffha g bt Br R A5 g/kgRk Fe BE PPV L ¢ A
Po P BETE IS o X T O A REE BT B vt S 2.7 B 5 K BUFERR R4
FrlRR R T L 26002 Frlreh o Hh HE T T AT ook fE S kel R R

A4

-~

/»

T el E e TR o R e AR B R o TR M o
FRPLTE o v R A B2 S Y+ 0tk [REE & F ¢ allopuinol - benzbromarone
B ML P R E gk o B ICs 5 1Q/L F MAREE A 2 foif 4o FREL B o
Bt % feipdliat A2 k407 B ¥ £ B % (Halyan Yan et al. 2008

Rl4p (Biota orientalis (L.) Endl.) z g % B~4 91 7 2_ 5% fr = 4~ @ quercetin
frrutin ¥t 2 oxonate # & ARk s o] B0 R AREL ek o B4 ) BUT PR 100
mg/kg 2. quercetinzt rutin> ¥ L ¢ RELETE 0 ¥ b2 X S 100
mg/kg 2 querceting® rutin» ¥ 2 ¢ JRABAX S > L ¢ REEET FEARP A o @ B
BUFHR S vEvh frfok & vBeA Badr % P 0 quercetinde rutin =k § rE 4 B e
e g BrA BRI 0 7 quercetin T PR— =X {8 I\]‘!t'.? RLRPLET "E > &5t quercetin
Faorutin ofzag F Peo i ¢ R querceting® rutin ¥4 7% i & ch2c % % 4e Allopurinaol’
e querceting® rutin 7 ¢ *% i< ] 2 & ¢ SRAeiE - @ Allopurinaol v € i &
) B2 g P ORER BT > Eoquerceting rutin R et bR @ L MORER S R
A # (Ji Xiao zZhu et al. 2004-

# 1= (Chrysanthemumsinense) ¢ fit 5 B4 7 {$.% (acacetin H § rLrd fiF
Frf]»c% 2 ICs 5 2.221M (Mai Thanh Thi NGUYEN et al. 2006 - # sk &
( Phyllanthus niruri) ¢ fE 5 B~ 5 2 3 kb fsfrd]sc % 2 1Cs0 5 39.3%g/mL
( Vikneswaran et al. 2009

g4 ¢ 2 3 ¥ 4] (Cynarascolymus) ~ .l % ( Dioscorea ~ i=#s (propolis) fr
fr¥e (Orange % MR R ¥ Frdl 5 kb frt £ 5 "8 fRfecdock o @ @ E 5 &K
FP4 73 luteolin: H F eZed frdrdlscdk 22 ICs 5 1.49 uM - @ luteolin
7-O-glucosidefr luteolin 7-O-glucuronidei luteolin s #r & 3 > H 5 eked fis e
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Fralredk w e luteolin Mo 2@ T PRI G E P F B4 & luteolin 2 B A f
luteolin 7-O-glucoside¥t r+ oxonatez % & ffk s Jr e~ & > % 3 L P A on's SRk
prdk o JERoR i FAC R 2 & 2 E 5 M (Sasiporn Sarawek et al. 2008 %
A B ke g S B o PR 60 mg/kgl # 5 P2 8 % (saponin ¥ P AT'E M ¢ Lk
B~ e Fed fEE R {4 24 [ pF N 2 SR (Guang-Liang Chen et al.
2006) - &4 + B v PR 500 mg/kg® W = & &2 o 0 ¥ '5 X oxonatei H + &
A4 B AREis g ef2 R (Kazuma Yoshizumi et al. 2005 4+ 3 Fifk s g ~ i
3 &9 v RyrR: 5mikg 2 4 % (hesperetin 5 mglkg: v " M H 5 ¢ Ak
wif 38.76 %% 24.93 %42 & ( Fatemeh Haidari et al. 2009
TR RBAFEFRY X R E R R R fobl > o FF I FERE
BRG] kA fR T ﬁﬂﬁ&a&}i@,&i%&%ﬁﬂ ¥ A ehE PRR F
( Semecarpus anacardium) f+ 5 Pode 2 2 Y2 fig o K o 4T A - BERSAET £
tetrahydroamentoflavon€THA ) » B & #& ¢4 fsdr 432 % 2. ICs0 5 92 NM C Arimboor
Retal. 2012 - * % §i IF (Isatiscostata) 2 a5 Podr2 2 2 fig s K 473 eh fi
it & #(oxindole alkaloids costinones A,-Batinones A, B~indirubin{rtrisindoline)
4% F R fEfrdlsck > B ICs 4% 90.3:0.06 uM fr 179.6:0.04 pM 2 ¥
(Ahmad | et al. 2010- & & # ( Saracaashoka) 4 Z B4 2 ¢ JT"’ A |
¥ Erd fEdrd] s S ICso 5 27.51pg/mL( Prathapan A et al. 2001 45 & # ( Tetracera
scandens L) fAks FAR* RSB B RMME L > B BERPRAET LG F R
WpEFrd ok 0 T o g s K okois R Rrd fRdr ok ICs & 6.8 pg/ml
(Nguyen MT et al. 2004; Nguyen MT et al. 2012 @ ¥ - =% @ g i » 3 ¢ ja 4¢
¢ § 7 he 44 (Leguminosae - 57 i -k=2:1F Bt 0 B F eReb A
2% ICs0 » 280pg/mL ( Spanou Cl et al. 2011 -
d xR P BT R R 2 P A RGBT (Fig.5) e
BEAX bR Y ofRhk & * 'R R B Y 5 vRe4 fr e allopurinol 4t o e
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X2 R R B frfrdaad B> RFRES I BH T NESF LB SL F
- B AFERE R A T EREDEE FIFTIEN AL S
it b AR B ICo A I A LN RS TRAF T L EAER S AR
PEPPREFFSE RY L AFRIE > G A B PR AT R

B e
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& TRAEREANY

KRNI 13- |

W LRI d o FE LGS EOTiR R R B o PR A
P27 e 3R FUPL 75 (2809) 3 (2.5kg)~ % # (1.3kg)~ #Hx (7.2kg)’ A
w12 9596MeOH jzi¢ — p > g P MR MR 15 0 1 ;ﬁ@;}é:ﬁ*ﬁﬁ&;}éﬁ%“ A #e
FPRIGEAT PR EERZIASHERAF cREFF LR AN
TP 5 (28.63g) #8F (255Q)~ % £ (1550)~ A+ (325Q) o ¥ ¢F B~ 75g
25 kA B 11 T0% Acetone B~= & > B % i {6 MRt kAE L dC S AL E
Eeoge 54 (20g) 7 o AT B o A 5 4 5 5 110.23% 10.20%
11.92%- 4.51%]c 26.67%¢ B~ Ip 3% fu 5 4w 3 500k 0 A W 1d 4 5 H
(Hexanefr EA)~ fie & 1772 # = Hexane EA {r HO = & > & Bk R ic

o B BT R B

312 RS A2 B E

%ﬁ%314ﬁ$9€é%%?*ﬁi%%%%%%%ﬁ%°ﬂﬂ%ﬁ
TR 2 A8 A1 & BB e AT TS B3 fodi 2 80% aceton
Fe P07 e 2o % # @ 35 n-hexane ethyl acetate n-butanol vk & {7 /%
Ap—iRAp o pe B g VPRI Skt 0 B P 12 ethyl acetater K B B 45
F LB Bt 2 K 11 sephodex LH-20 EtOH) & 7 4 3 » & {2 5 MCI gel »
MeOH/H,O (10%-10%) ~ 47 & Flaept =1 & 3 f i & $ © (-)-epicatechinfr

proanthocyanidin A2
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3-2.1 F et prr AR

¥ Erd AEdrd|iRE 4% Nguyen® « =0 ;2 (Nguyen et al. 2004> 9 % 4 3
FHREAIREFRPFZA R AL ZZ ) EBEEFREF(LD A BPFTRL S
S ESBARfoE S 2 T A E B (2) 4 BBt T BRI T e B L 5 405 A
(Hexane = EA) A e B 472 16 2 2 A Kk (3) ¥R Tz 2 2 fit & 4
( (-)-epicatechin Acetonylgeraniin A Chebulagic acid Chebulinic acid Corilagin ~
Gallic acid -~ Geraniin ~ Proanthocyanidin A2Procyanidin B2 Protochatechuic acid
m BRI 2 7 R RAFE S & B 50uL 4e ~ 35ul 2. 50 mM PBS;3 i f- 30ul
0.1 U/mLz § &+ fis ( Xanthine oxidase, X-1875, SIGMA, USA & & % % »+ 25C
iT% 154 48> £ 40 » 60uL 150uM + f& ¢4 ;% ;% ( xanthine, X-0626,SIGMA, USA -
MERE 25CIF* 30 24518 0 4cr 25uL 22 AN HCl % 2 F Jiy > 2 %] 12
Universal Microplate SpectrophotometenQuantTM, BIO-TEK, USA B =k &
295nm™T™ 2 Bk i o
BB IR AR X2 PBS3% - B REA B 250 UL
2. 50pg/ml @/ o f B FRps o # 4~ allopurinol ( ABO03, SIGMA, USA) B~
Bl o PR EP L EF 2 PBSR RN FR o
FTREFRAFELAF = X 0 BB AR o L RT H2 38 e prdr
B A
F ok @ A0 =[1- (AAed AAconro) 1¥100%
A Aexp’ FRIEZBEBERFES
/\ Acontrol - ¥HPR de 2 vx sk (B g i F
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¥=& 3 }5]1;5"“- EH N E

3-31 R%&#F

TR RSB R AT A SRR T P R 2 25~30g
ICR | &12¢ 200g Wistar= & o pr (8 40% 30 0 ~ RFF kb P £ 7 s (£
30.0cms % 26.0cms & 18.0cm~ 34 /= 1.0x1.0 cri) p — ¥ > @ /] Bif BRIEE
% MBS A R 4K 2 494 (MF-18, OYC: # 100 2 & 5 350 Kcal~ #2 3 >
18 % ~4mfg3m>6 % ~ e h <6 % ~HFR<6% ~FIIHEFTESF >58Y% )
HEFFFRIAFFRW23 22T ~41EAR 60 % ~ 12 ) pFges 2o

RHIPE 24 | EEFEF -
332F %W E KT

¥ vrft4? (Potassium oxonate = & # &7 #- 4~ L fs (uricase e ¥t » iy
A%t oxonatew | FLELpE (T * o 16 b e RN SPGB SR & Callotoin)
FES L REERF o AP % SY Stavric etal, 1975012 ka2 3 Ak
w R ) B o

FEA = o= e & 25300 B (n=6) - F B &% 1 b+ 250 mg/kgip
4 fie # 4% 2. Potassium oxonaté % iz ( =B~ 375 mg oxonic acid potassium salt
156124-5G, ALDRICH®, USA 4 » 10 mg Na CMC % 2 j§ Tween-80 £ “4c » if
EoRREHI S 10 ml R iR) HREREIZIMEE2 2K o f L
& 60 A sl B 0 % 2 BB B i RR# R (MultiSure Blood
glucose & Uric acid Monitoring System APEX BIOTECHNOLOGY CORP, Taiwan,
RO.CO el # FREELTE o ] B R Seife s Eipak > a &P TREE
e B o
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333 FoRLA 178

TR REYy Y M TEE £ ER KA (Mean+£SD) &7 o ndle B f ke

e

Wl R L B R A e U2 (two-sample tests ~ 475 § 87§ ¥

=

P& B REE RS B ATRE K Y R e a5

oSS | AFERERF2ZHEAS L AB-C2 e A st | Q2

3 100 mg/kgis e E 54 > B % & ] B3 75 mg/kgitp 5 B4 o C s

bl

B4 50 mglkgie pr K Be e
FAwE A LT e & e & 25309 ) & (n=6)> # ¢

B s T ORETREL B E B

B2y T ORERARS 2 0 R
Fz ey F U RFERAL Y BER

=g

Sy T ORERARL T R

=g

By FURITREZ T B EES
YR A DE~FzE oDELEMEHRE v IR ImlIZBREE R RITLIER
¥ oE & L4 e ¢ R allopurinal(10mg/kg) 1 5 B4R e - G & ¢
A ¢ oxonate = 3 B A gl BO(TE ) B P REEE) -

TR Rl 60 A fs o Bt - ke RS E eI 84 250 mg/kg oxonaté
¥ HES LB REL R B 15 oxonate 1205 4514 T & B # % F A 0 12
2 B MBI EL BE A RI3R & (the MultiSure Blood glucose & Uric acid Monitoring
System., APEX BIOTECHNOLOGY CORP, Taiwan, R.O\@ 7] = * fﬁﬁﬁz B o] &
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W AREARY TSR AR S R R
B3 2 B B R B R R AR U - BRI R : 3~20 mg/dL
2. B> <34r>20 & % &1 low e high» F]t 7 & {7 /] Bp% § # o > heparingusg &

o v 4 g Ii,"}ﬁ/? n v Fj;ﬁ'j. B ©°
342 FHLA 78 3t

“ P EHRESR S M TIE £ BERL (Mean = SD) 7 o F % s R
2o F PRIk R R L By %2 247 (Analysis of variance ANOVA ) ¥
HYERA 5 B plE 2 (Dancan’s new multiple range test 12 4 47 » P<0.05pF 3
BMEALR P00l i FErild e

FI& FARBEERS S RALHRIPF RPN IR

B vz ok (eI 0 2005) FiEfFie R o F

*\-x«l-

TR 55 27
%4~ % A~-B~C-D-E7 2 & &> & 200-250g+ & (n=6) 12 oxonic acid
FELRALF AP R ASB~C= A v R 100 mo/kgit e i~ i3~ &
BORERG D ERI v RE R MRS R T SR E o v R 8 60
A gE TS 0 Mt w i h BUEEIE B4 280 mg/kg oxonatés F ik 0 A A L R s R
A EHOCEER AL v B3 k. AL 5 oxonatel F ik o 120 4 45 {8 vep
A%+ 5 mg/kg Xylazinefr 12.5 mg/kg Zoletil( Virbac Taiwan Co., Ltd) i& i7 ;% %8 fr
B X B2 P RRpR e RH EINA L o LR P R B AR e s K 0 B
ek o 1 23GAEEF (I B Gk 0 & 304 4RI o S K o E )
PR A R3mIAL Tiastd ma Bk HGEHE R A e TR B2 SRR

Ektachem Clinical Chemistry Slides (URIR) Fpick & -
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-8 2P FEGERS

AP F P i (5 5 oheeh BT GR S L G A 8 9T 2 ICso R A e
3P 5 115.76pg/ml~ 4T 46 5 252.54ug/ml ~ ST % & 5 125.34ig/ml -~ ¢
P iE 5 118.94pg/ml ~ dFpAHE 5 331.14pg/ml (Tab. 3) -

TRI A PN " fRfe R w itk B R AAs Rk A
R 2§ A EEdr gl E At (99 Lo EA A B 78575 5 AP A fras p A
Hex.A & 2 96.4%fc 68.40¢ ; #r 4o+ foiv p £ 12 EtOH 4 & 2 91.6Wgfr 42.1
% HF EAfrdrdlsak ol TR BB I RR LS L XS 2
RARPEAFAEER 2Rk ERFZRZFFRERFER? - > A2
hg%ks EFLEARAT PR RPE HwEkglie (Tab. 4o

TR ot fia o R frdr iRk R fE R A (%)
(-)-epicatechin @5 ~ Acetonylgeraniin A 64.6% ~ Chebulagic acid 1% -~ Chebulinic
acid 334 ~ Corilagin 444 ~ Gallic acid @¢ ~ Geraniin 46.6%; ~ Proanthocyanidin A
70.66 ~Procyanidin Bg ~Protochatechuic acid 22- I5 1+ %t B allopurinol 6 P4( Tab.

9) e
S R RBFESE

ipid bt PBS2 o] Bl ke ® (mg/dl) %% 0-1-2-3-4-5-6+7>
8 ] Py 5 13 (Tab. 7). #izii st oxonatez /| & i fkfie & (mg/dL) &% O -
1-2-3-4-5-6~7-8 | pFix A 5 13+3.32-18.18- 17.08~ 14.55+ 14.52~ 12.05~
11.5 (Tab. 6) - 3 % &7 | BLH =x "E3%;1 8+ 250 mg/kgz. oxonatew i /|- & & 4

B ok o HAPEETET |} P (Fig. 6) -
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431 HRI MY BEFF KLY A B

d kR g % 4o ] BV S oxonates () BEEE > W A H w AR
EPHERY mFHRALES )R RFREES > - ) PFRSS R
oxonate 77y b+ oxonates - BF i e R H & G RpRIE R 0 B B % 40T (Fig. )
(Fig. 8) (Fig. 9) »

A (&5 8 &r R 100 mg/kgisp: ? fg 5 B3 ) (Tab. 8) -

- (©):353mg/dl % = & (F+ ):3.85mg/dLe ¥ = & (&) 6.02

mg/dL- % = 2 (4%): 7.33mg/dL. % 7 % (¥ ): 8.85 mg/dL-

&

Bk (% & ] Br JR75mglkgizp:? 523 ) (Tab. 9

- 2 (7):3.85mg/dLe % = & (f£+F ):4.81mg/dle % = & (#): 6.88
mg/dL- %= & (4%): 7.63mg/dLe % 7 %2 (# ) 11.32 mg/dLe
Cle (& & & R 50 mg/kgipz ? fg 5 B3 ) (Tab. 10 -

- (1©):835mg/dl % = & (F£+):8.73mg/dLs % = & (#):11.32

mg/dL- %= & (4<4%): 11.67 mg/dL- % 7 = (¥ ) : 16.88 mg/dLe
B AREBEERS A AFLNREPRF ERBRE RS

FHALS X R JR PBS{rdc i P f3 X B 40 0 — | RIS 355 PE9ET 5% oxonic
acid > "L i1 b+ oxonic acid 7 -] FFs & 30 A sEfe - A ARERRR 0 2R
% 4o (Fig. 10) ;

Alx (& &% & PR 100 mg/kgis e <5 B4 ) (Tab. 10) -
% 30 4 48 :11.45 mg/dle & 60 4 4% :13.52 mg/dle % 90 4 4 : 15.85 mg/dL:
% 1204 48 :16.77 mg/dle % 1504 45 : 16.88 mg/dL- % 180 4 45 : 14.63 mg/dLe
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B (& &+ &r R 100 mg/kgit px 465 ¥ B4 ) (Tab. 1D -

% 304 48 :21.39 mg/dle % 60 4 45 :21.1 mg/dL> % 90 ~ 4&

% 1204 48 :21.23 mg/dle % 1504 42 : 20.22 mg/dle % 180 4 45 :

Cax (& &+ & R 100 mg/kgis P2 #& % B4~ ) (Tab. 12 -

% 30 A 48:24.08 mg/dle % 60 4 45 : 26.35 mg/dle § 90 A 45

% 1204 48 :25.77 mg/dle % 150 4 4& : 24.91 mg/dle % 180 4 45 :
D (% %+ &rPRPBS) (Tab. 13-
§ 30 4 48 :33.55 mg/dle % 60 4 4 : 35.62 mg/dL & 90 4 43 :
% 120 4 4% : 37.55 mg/dL- % 150 4 4% : 37.95 mg/dle % 1804 4% :
E (A /L% oxonic acid) (Tab. 14 -

% 304 42 : 3.5mg/dL. % 60 4 45 : 3.4 mg/dL> % 90 4 45

:20.66 mg/dL-

17.55 mg/dLe

:28.08 mg/dL-

19.59 mg/dL-

36.45 mg/dL-

37.25 mg/dL-

: 3.568 mg/dL- %

1204 46 : 4.25 mg/dLe % 1504 45 : 4.55 mg/dL> % 1804 4 : 4.61 mg/dL
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PR A AP oRrd S e B A P o oReh R U o L) S e b 2
T pEE - Tk L (WuXWetal 19920 22 ,%: e i G Ap B
Frkakln B B2 L% ¢ PRPPA i 3 F ¢+ L% g fRfis
R R RIS A K LA g o d T A R PR A 9 F AL 4 L
FTARFACAF > - LEPEE R4S o R R AR 0 RF S
RAGEE S > L343 ffe gl 8 RF e F- 36 o F 5 DRI RS
AEZBfE2 - o FHRTIEEE S REPET LA P RS RETRBLY
AR EF R E A AFATRDORBRBL L € ETH N LA
(Zhang Y et al. 2012-
* Bio] B3 AR gt 22 223 A iR

AFZP R REFRR > BE 7 X% ) 8o R 30 g/kg W iFpEt

—

D

k“\ﬁ&

(Cenovis Brewér s yeast power k4% | Bl & # 3 /Rf s g > FE* 7
B R PRiras A BEET A4 PR SRS T ACKR L R s e ot
e S HOSF OBCRE A B T]B v 40 83 & 2 B AR sk (CHEN Guang Liang et al.
2003) > H% 7 A B2 w ¥ ApEiEd <3 mg/dL¥g 4c 5 15.7 mg/dLe d *teE & 4
Bode B JRPAPS 0 T ORI A SRR S SRR B ¥ AR T RS
Bt d g B RS R CRF TR FE GG P R RERE
PEHE > BT E S PR kel gARMPN P R B 1Y R 0 AZE RS
VoA fEei A R AP o AL RIS A RO A SE 0 - LA S R
SR ha o g RS B E R R vl T AR i 4
Tl ReA AR vRrA R A R A 2 OREL ﬁ} LFFF2FREBEEFRE T o & A8
LTHREBD Il R 2325 ¢ > A E 3% 2 oxonic acidk 34 4 ] B A& 2
B R 0 AN RFFIREAE T o R SR Red PR EAReA A 4 2 SR
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P Bip A AN I HRE S A T L R B TR O ?J}iﬁ“f“ﬁ ]
Pt 2 35 FREHAFHP G A BB TR LT AL NPT
(O'Beirne, J. et al. 2000 -
XRPFPP 2 RS A

Y R BRI R R R b F RSP o B LR b
F#g or i es (A APTHORT ) S RREAL C REY N &
TESLEG Fm R RTASTERE ST R P X EOFRLIEY AL
FOOUT BRI el PR IE R N R B S~ GEREREE R PR R A
fodrdlR b g FFhA 2 FTApd R R Y X E A EES A
LR SR R E I IR U FE el SRLI S B R i S L LS LS
et T R G AL FAREE S fof LA G LTEY O S HaE (L%
2012)c @ AP ToF & AR R BN KRR S 0 ST B R AT MR dpeidy
et 3 Bf RETF % o

FRALRFF Lk o b MOAFERINRG Y 2R 2
SR Ao R AP~ R SRk (HsU, H. Y. 19725 378 %3F § 4 B 4e 440 9 5
s R I4F A A Ao 0 AT T4 4 2 -(-)epicatechinfe i - & A2
(Proanthocyanidin A2 & #i§ i* E 1 ¥4 U fodhg o P& p W2 B3 75
% = chrgallic acid~ corilagin{- ellagic acidf 7 %58 7 shdg it 7Ek > & p heh

%

\»s('

-7 »x4g v (Rangkadilok N et al. 2005; Sun J, Shi J et al. 200% ¢ #v¥ it &
SRR BE R X LRF LRSI LR R R 2
ek > ME Y RE B BHEIop R AL T (Er o

F e F

j\?,‘ﬁﬁl‘ff TR AWRIEE B 2 R Rtk o 2 JFATR P B 30 (B

o~ EAoiE) A o R FEREE SRR o AR A R

f

ﬂ}iﬁ%ﬂfr;}ﬁ’ﬁg ﬁ;;}gf{%,ﬁ%’&ﬁj I AR RN fefrd|icr > £ HFep 1o~ %%f‘-"
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B iE T pRde 3 4 2 F Beb fF ICso 5 115~125ug/mlbs e B 4 £2  ¢ 3 wEed fEdr o
£ B it e 3P ke 5 ICso & 30014 ¢ (1§ 4 o 2011 Spanou Cl et al.
2011) -
ozt BB NS LG R Ao R F 25 A ey
A E SR S EEN I WE MR SRR FF A Y B i
o g 2 BARHRE & (58 5 22003)c - HRITPT fEF b INin2 ? e

FPrwpatk o UG RS REE R EIPD ARG BB A LSS

e
ol
1)
>
“3?

e e g F A (96) 73 E ARk 0 @4 /A A 100pg/ml kB T 2
wBh ] F 44 4 5090 (Tab. 4)» 2cd P AR AR % LD T ARE 2
v £ 4 200pg/mlik BT R A fede ] < 3 5006 & B - A T2 4R
Boh PR EH IRAT A2 2081 EFfFR% > B9 = 484 200
ng/ml ik & ™ 5 rEed frdrd] 5 £ 3t 5090 (FTesh o 2005; % g o 2008) -
N PEBFOpR et fér,\/w\xe‘.ﬁ w A frdrd|Esk 0 BEBFIRA ?‘Ei-% A2

( Proanthocyanidin A2 § # i e wed fedird] 3% 70.606 0 h icF % L4 ¥
—fid FRAL RAFANEFEES Y B HESLE LS LS S
- 5413 it F (David Jacques et al. 1974 & J*t H % 4f < Acetonylgeraniin A
< H R R R G P endrdac Sk & 4A0pg/ml ik R T A fedr ] 5 7 i 64.67
% B 4o Corilagin® = 45 £ 72 2 § ke fapr|iv% » 7 LITPREINEF 1%
X ehif BT - H AT H ARG SRR R RS A o IR A R g R R T
Proanthocyanidin A2n4 3t > # IR H 2 572 8 > 7 £ 7 3] 0.5 mg/100 mg @ #<
L E A+ 2 EAlayerig A ts 0 s2rrily 7§ Proanthocyanidin A2 e 8.3 &
eI RTEARAL A o AR F AL AR L& § § R A 5 (-)-epicatechin
4= proanthocyanidin A2 @ # Proanthocyanidin A2 rich fraction z € = ¥ 1.5
mg/100 mg 2 F % & 0.19% (#FF 200D - gt EF FEBF2Z ARG 7 i
PR AR A APPSR R L AT RIE A TR N M F
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REFF CEFE D PR AR o F PR ARATPR R B ¢ B e vhed

¥ (£ ehj »x= & proanthocyanidin AZ 5 4 & » EIFRIEY iy ad

AR

EFRARRETIHIFEAREY L Lp > FEN P EE AP RIFTRERDT

‘D:

e it ¥ 28 - Proanthocyanidin A2 & > ¥ 3if fpts ik £ 5 6T o
AT Fpheid A hi R o

=y :}ﬁ oG ARt &4 Al Moy wRed frdr ]3R5 T (UV-method)
Fld FFEF e 205nmid £ hk A BT RS R B F - Arendep
;¢ ¢ CUPRAC (cupric reducing antioxidant capac}g/? #] £ Xanthine oxidase} 4=
G5 AT A TR R AT 0 & A50NMT B B R AR i F L d S
(Ozyilrek M et al. 2009 ¥ ¥ 2 #-% invitro § 53 -

A% 2 oxonic acidig A 4 B Rk o) R ¢ R ERERY 0 %S ) &
CIRFER T R B SRR REBSGET g ittt v E g A 8
At TG RN MR d 2 TR BT R RFESrERE A
@ L F N vitro 3o in vivo Esk 2 B % 3 4P B (invitro 35 ¢ drd]F el fs
P it AR B4 B inVIVO 3Rk P Ak AT dofE S FT B )0 BB R T A
fer JRES 2 Z B r 2 SR SR AT M Tl R R iR & Gy
SRR AT o R E BT R F P F b A e fr 2 F el ] &
Ao REZ RIS E A B nS ot BlRg o B RS 6
ook Ay A B Rk g jfe g i3 0 FHRIGAART A
SEPFRFE@Y IR 2 X ) (3 %47 - 2011; Ji Xiao Zhu et al. 2004; fri&
pF R (0 pR- =) ( Xiaoyu Liua et al. 2008; Zuoqi Ding et al. 20055 #f > * F &%

WS TR R F B T A S UM e RS 0 B TR B fok

P

TE 2RI A AR E ST 3 S AR R R B e AT
?i%%{?%*i“ VLI E LR AHAL T 2P T (Yaylac S
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etal. 2012 > F# R EE P LATES DB F L F RS S o
YR PR PE A E & BUR (T OARBE R LR RER Y  v PR PBSZ il o S AR
B CRTTRER L g o B fokw ] RATRE RRBR LR 5

T 5 REA L B 0 R BB B B L PR Y k2

(L5

A (Tab.lD) > @@yl e d F e A L P F 80 4o crd@ % > & 7 9P 0
B~ R AR I GRS RPEEE 0 SR R Sl ks i i R
U A AR E B p R e A B B -

woReA s AT E B RSB £ - R L% - {2 (broad specifity ¥ % >
TEREELEBLIF/ARLFT > ATARIAL EF gl PR OTRR B

allopurinolfr febuxostat: %] ] * s (Fri|fesbid (277 )0 sl k'8 1K ke

i FRpEA) = hi®* > @ allopurinol # #f4 4+ alloxanthines £ - 2haies 4] h &
¥4 fix 34| ® (Hamburger M et al. 2011 &3 77 F @ % W] SR AR & e
KT el cBes pEE 1 (Ozyurek M etal. 2009 @ s 5545 7 248 %

prapic- &4 ",f THY 5 BRBE g R fRnk 0 pl Ry (VA S A
TR Y RHERET G T HRRE &R AT RN S §
f2enit*  (Rangkadilok N et al. 2006

PogE gL A2 Fa ML A WIERGTHAD BEATRE AP
FRRABRFIF > 2RF AP TR & B RATHE R IR (RFR PR
P N AT R B ) B R 0 TR0GIFH B 3 X 0 i {7 ek fEdrdlEsk 0 H
PR REFHEE RSP ER AR 2 AR 0 BT B R RS A A

2 EM o AL I L X B2 kR (Tab. 16) -

TR AT B RIEfESF S € Prd| R R frivt > U R F B
B ) R P REEE o B Y AR L F Bk BdF o e T
PRATER 5Bt ik LB AP KRB o R E B A R 5 drdl§ s pF (T
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Fig. 2 The compounds isolated from Longan.
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Tab. 1 The hyperuricemic mean, SD, and prevalehc#ferent grades and gender in

Taiwan junior high school students.

B P28~ FRN 2 bk RBs) THE - SEE - RBGHTE

s B B
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Tab. 2 The hyperuricemic mean, SD, and prevalehcddferent area in Taiwan junior
high school students.

B2 hg c E R 2 d i B0 THE - SRR - RBERTH

st i PR B
5] hE E T3 17 R du Yy B Bk i & b (%)
(mg/dl) (mg/dl)
b— R 6.6 0.2 21.9
=R 6.4 0.1 15.2
&30 6.4 0.1 11.6
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Tab. 3 IGyof xanthine oxidase inhibition from 5 different Lgsm extracts.

Group XO Inhibition (% ICsoug/mL
Flowers 370.38ug/mL 37.38ug/mL  3.738ug/mL  115.76
69.3 % 28.04 % 5.29 %

Seeds 833.3bg/mL 208.34ug/mL  52.08ug/mL  262.54
66.67 % 48.48 % 21.21 %

Shells 100Q:g/mL 200ug/mL 40 ug/mL 118.94
57.14 % 34.92 % 6.35 %

Stems 321.xg/mL 156.25ug/mL  75.13ug/mL  125.34
79.48 % 74.36 % 23.08 %

Leaves 45@ug/mL 150ug/mL 50 ug/mL 331.14
55.79 % 34.27 % 4.79 %

LEITWAARERS S G R kE ) T B AGRRES IR ER
(50 B AR kR RES Bod fEFr ] X3 H H ICso.
& The different concentration activities were testatbng five Longan extratives to

avoid plant pigment effecting on the absorptiorueabf spectrophotometer.
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Tab. 4 Xanthine oxidase inhibition activity fronffdrent partitions of Longan extract.

Parts of Longan Partition layers ~ Compound Copgltnl)? ~ X© inhobotion (%)
flowers Hex. 100/33 NB25.00
flowers EA 100 78.57
flowers EA/H20 100 75.00
flowers H20 100 46.43
stems Hex. 100 96.40
stems EA 100 82.10
stems EA/H20 100/33 ND/69.70
stems H20 100 57.14
shells Hex. 100 68.42
shells EtOH 100/50 ND/79.17
shells H20 100 15.79
seeds Hex. 100/50 f18.33
seeds EtOH 100/50 ND/91.67
seeds EA/H20 100 78.95
seeds H20 100/50 20.83/NI
leaves Hex. 100/50 ND/25
leaves EtOH 100 42.10
leaves H20 100 31.58
Allopurinol - 50 98.20

VR maE o oD mprdk SRS AT RERSFEZ LY &
Gimd HER & FPR o 2 The concentrations of extracts were different bseanf
the interference of plant pigments. ND= not determined. : NI= no inhibition.
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Tab. 5 Xanthine oxidase inhibitory activity from diiferent compounds of Longan.

Compounds ug/ml)  XO Inhibition (%)

test 1 test 2 test 3 mean
(-)-epicatechin 40/20 NFf NI NI NI
Acetonylgeranin A 40 67 67 60 64.67
Chebulagic Acid 40 16 20 12 16
Chebulinic Acid 40 33 33 33 33
Corilagin 40 44 44 44 44
Gallic acid 40/20 NB ND ND ND
Geraniin 40 44 56 40 46.67
Proanthocyanidin A2 20° 71 78 63 70.67
Procyanidin B2 40 22 33 11 22
Protocatechuic Acid 40 22 22 22 22
Allopurinol 50° 67 67 67 67

%1 42ip) proanthocyanidin A b s drd]scd @ QBT HIF FR AP S E T
BERBERZ I AL EARL &R d 2 allopurinoli3 i3 4 i€
RO e HORIER R R U B B g e ok o O AT EdrFac Sk o

d: 4 7 2 % @2 23 -2 The test concentration of proanthocyanidin A wagciothan
others because of its strong XO inhibitory activatythe interference of plant pigments.
b : The test concentration of allopurinol was highemtiothers because of its poor

solubility.© : NI= no inhibition? : ND= not determined.
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Tab. 6 The duration of oxonic acid induced hyp@&emia in mice.

Experi time(hr)

ment 7 2 3 4 5 6 7 8
Group

1 3.0 3.0 200 200 20 185 129 146
2 30 30 200 200 111 17.0 149 8.8
3 30 30 136 20.0 133 9.3 7.9 12.9
4 30 49 157 93 149 133 139 107
5 30 3.0 200 136 150 154 11.8 8.9
6 30 30 198 196 13.0 136 109 131

meant 3.0 3.32 18.18 17.08 14.55 14.52 12.05 11.5

SD 0 078 2582 457 303 324 248 24
CV(%) 0 23 15 2amudime. 22 21 21

R N~ PR B H = 5 mg/dL - &1 The unit of blood uric acid is mg/dL.
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Tab. 7 Effects of PBS control on blood uric aciddls in mice.

Control time(hr)
Group® 1 2 3 4 5 6 7 8

[EEN

o O~ WD

mear’
SD

O wW|lw wWw w w w w
O w|lw W w w w w
O w|lw W w w w w
O Wl W W W wWw w w
O w|l w w w w w w

Olo W|lw w w w w w
ol W|lw W ww w w
oclo W|lw w w w w w

CV(%)

o
o
o
o
o

& d +* MultiSure Blood glucose & Uric acid Monitoring Sgst # | . # PR e B g
BERF R (<3or>20 mo/dLg 2 Am ) selp R BE R AP 2 B 0 T
PEEAFE 25 ¢ RERE " R ¥ Rt EE -5 mo/dLe

% The control group was intraperitonealy injecteth#?BS and because of the
limitation of the MultiSure Blood glucose & Uric idcMonitoring System (blood uric
acid <3 or >20 mg/dL cannot be detected ) the sladavs the same results. It's not the
real blood uric acid value.

P : The unit of blood uric acid in mouse is mg/dL.
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Tab. 8 Effects of Longan methanol extractives (18M&y) and allopurinol (10mg/kg)

on blood uric acid levels in mice treated with técase Inhibitor, potassium oxonic

acid.

Group A flowers seeds shells stems leaves GroupD Group E
1 3 3.9 6.7 6 12 20 3
2 3 4.9 4.2 6.7 11 20 3
3 51 5.3 6.1 7.1 16.4 18.9 3
4 3.7 3 7.3 8 13.2 20 3
5 3.4 3 6.5 8 9.9 14.9 3
6 3 3 4.2 8.2 7.7 20 3
Mean® 3.53 3.85 6.02 TRt 11.7 18.97 3
SD 0.82 1.04 1.11 0.88 2.97 2.04 0
CV(%) 23.18 26.93 18.46 12 25.4 10.76 0

R FRpe e H = 5 mg/dL -

&1 The unit of blood uric acid in mouse is mg/dL.
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Tab.9 Effects of Longan ethanol extractives (75kgpand allopurinol (10mg/kg) on

blood uric acid levels in mice treated with thedase Inhibitor, potassium oxonic acid.

Group B flowers seeds shells stems leaves GroupD Group E
1 3.0 6.0 6.7 8.3 13.2 20 3
2 3.9 4.5 7.0 7.2 10.0 20 3
3 4.2 5.7 7.2 7.9 11.2 18.9 3
4 4.5 4.8 5.9 10.3 9.9 20 3
5 3.5 5.9 8.3 6.9 9.7 14.9 3
6 4.0 5.0 6.2 6.0 14.0 20 3
Mean®  3.85 4.82 6.88 7.63 11.32 18.97 3
SD 0.53 1.04 0.85 1.50 1.85 2.04 0

CV(%) 13.81

21.55 12.31 19.64 16.36 10.76 0

a

D) B ¢ R EE 5 mo/dL e

&1 The unit of blood uric acid in mouse is mg/dL.
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Tab. 10 Effects of Longan ethanol extractives (5(gand allopurinol (10mg/kg) on

blood uric acid levels in mice treated with thedase Inhibitor, potassium oxonic acid.

Group B flowers seeds shells stems leaves GroupD Group E
1 8 8 7.7 8.7 16.3 20 3

2 7.7 8.8 7.2 9.6 16.5 20 3

3 7.5 8.7 8.3 10.4 13.5 18.9 3

4 9.5 7.3 7 9.2 20 20 3

5 8 7 10.2 11 15 14.9 3

6 6..9 7.9 9.4 8.1 20 20 3

Mean® 6.78 7.95 8.3 9.48 16.88 18.97 3

SD 0.87 0.72 1.27 1.06 2.64 2.04 0

CV(%) 12.8 9.1 1532 11.15 15.65 10.76 0

a

Dol Rl ¥ R EH =5 mg/dL- &: The unit of blood uric acid in mouse is mg/dL.
Fh - AWRITE PG A 100 mokgH| R T4 F AR A EA 4 F RS R S

B i R

Tab. 11 Effects of Longan flowers extractive (106/kg) on urine uric acid levels in

rats treated with the Uricase Inhibitor, potassmxuanic acid.

Group time(min)

A 30 60 90 120 150 180

1 11.6 16.2 18.7 20.7 23.4 15.7
2 15.1 175 233 241 228 234
3 13.4 15.1 148 14.1 16.2 15.7
4 13.7 15.1 16.3 20 20.1 15
5 14.9 17.2 22 21.7 18.8 18
6 10.9 16.5 20 23 22 21.9

Mean® 11.45 13.52 15.85 16.77 16.88 14.63
SD 1.71 1.02 327 352 2.74 3.56

CV(%) 14.93 7.53 20.6 20.98 16.22 24.35

ar % ke fRpee H =5 mg/dL - &: The unit of urine uric acid in rat is mg/dL.
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Tab. 12 Effects of Longan seeds extractive (10kgjgdn urine uric acid levels in rats

treated with the Uricase Inhibitor, potassium oxaatid.

Group time(min)

A 30 60 90 120 150 180
1 23.8 182 204 209 21 134
2 21.85 20.1 20.35 225 219 18.4
3 19.9 22 203 241 228 234
4 23.87 21 22.73 22.46 21.62 18.1
5 207 25 20 195 17.4 17
6 18.2 203 20.2 179 166 15

mearf 21.39 21.1 20.66 21.23 20.22 17.55
SD 224 228 102 227 257 344

CV(%) 10.47 10.82 495 10.65 12.72 19.62

A RURY JREAEE = 3 mg/dL - ®: The unit of urine uric acid in rat is mg/dL.
2Lz WREFIP A 100 mo/kgH B T H I F R A EA 2 B RS RS
B¢ R R

Tab. 13 Effects of Longan shells extractive (100kgpon urine uric acid levels in rats

treated with the Uricase Inhibitor, potassium oxagid.

Group time(min)

A 30 60 90 120 150 180
1 182 242 249 245 224 20.2
2 264 284 289 20.3 20 151
3 223 26.3 26.9 224 212 17.65
4 27.7 28 288 249 199 20.9
5 229 26.7 29 209 179 22
6 27 245 30 224 205 21.7

mearf 24.08 26.35 28.08 25.77 24.91 19.59
SD 364 174 186 185 150 2.69

CV(%) 151 6.59 6.61 7.19 6.03 13.75

&4 e fpe e H =5 mg/dL - &: The unit of urine uric acid in rat is mg/dL.
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Tab. 14 Effects of PBS control on urine uric a@ddls in rats treated with the Uricase

Inhibitor, potassium oxonic acid.

Group time(min)

A 30 60 90 120 150 180
1 30 322 321 405 38 345
2 372 355 36 429 403 38
3 32.1 339 37.7 417 404 365
4 36.4 40.1 402 39.9 42 392
5 32.3 349 358 406 431 40
6 333 37.1 369 384 39.1 353

mearf 33.55 35.62 36.45 40.67 40.48 37.25
SD 275 274 266 154 186 218

CVv(%) 8.19 768 7.3 378 459 586

A RURY JREAEE = 3 mg/dL - ®: The unit of urine uric acid in rat is mg/dL.
L7 UPBSRHREHAGF RREFEEL F M E2 < BT REE
L o

Tab. 15 Effects of PBS control on urine uric a@ddls in rats not treated with the

Uricase Inhibitor, potassium oxonic acid.

Group time(min)

A 30 60 90 120 150 180
1 3 3.1 4 49 4.8 3.9
2 4 31 24 35 39 3.9
3 32 32 34 3 42 3.6
4 3.7 4 3.7 4.7 6.1 4.77
5 41 3.3 4 5 5.3 5
6 3 3.7 4 4.4 3 6.5

mearf' 35 34 358 425 455 461
SD 05 037 063 082 1.09 1.08

CV(%) 14.23 10.85 17.51 19.22 24.03 23.31

&4 e fpe e H =5 mg/dL - &: The unit of urine uric acid is mg/dL in rat.
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Fig. 16 The comparisoms of the slopes of the s=goe line between different time

points from urine uric acid excretion teats.

30-60 min  60-90 min  90-120 min120-150 150-180

min min
Ax 0.069 0.078 0.031 0.003 -0.075
B -0.009 -0.014 0.019 -0.033 -0.089
Cle 0.075 0.057 -0.077 -0.029 -0.177
D& 0.069 0.028 0.141 -0.006 -0.107
E & -0.003 0.006 0.022 0.010 0.002

- = TBYGPRE A Bl 5 B BQATHE fri e TR A - 200 & H9 16 2§ B fir e
%

Tab. 17 The XO inhibition activity of 200X dilutmof 5g Longan shells in 15ml

75% ethanol for 3 days respectively.

Fresh Longan Fire dried Longan

shells shells
XO inhibition rate (%) 57.9 No inhibition
activity
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Inhibitory effect of Dimocarpuslongan extracts on xanthine oxidase:
Evaluation on the effect of extractsfrom different parts of Dimocarpuslongan on
blood uric acid level and urinary uric acid excretion in oxonate-induced

hyperuricemic mice

Abstract

Hyperuricemia results from over production ndaunderexcretion of uric acid.
Uric acid production is catalyzed by xanthine osigl@XO) in the liver, which is a key
enzyme in the oxidizing process of xanthine inte @cid. This study investigated
anti-hyperuricemia bioactivity dbimocarpus longan Lour. Longan pulp is a Chinese
medicinal plant used for the treatment of amnesdhits flower is folklorically made
into drinking tea to lower serum uric acid leveheFefore, the methanol extracts of the
flower, seed, shell, stem and leaf of Longan westetin vitro andin vivo to confirm
its anti-hyperuricemic effect. Firstly, xanthineidase suppression rates were evaluated
by the xanthine oxidase inhibition assay. The tessthowed that all Longan extracts
reduced blood uric acid level as compared to throbgroup p < 0.01). The flower
extract exibited the best blood uric acid loweréffgct and 1G, of XO inhibition was
115.76 ug/ml. 10 compounds have been previously isolatedhfi.ongan flower in
other studies; in this study, we also examined thgrthe xanthine oxidase inhibition
assay, revealing that proanthocyanidin A2 had ttwngest inhibitory effect (70.67%).
In thein vivo part of this study, the methanol extracts fromiffecent Longan parts
were orally administrated to different groups otenat 50 mg/kg or 100 mg/kg 1 hour
before oxonic acid was injected. The blood uricldevel in mice were then detected 2
h later. Furthermore, we carried out the urine adid excretion test in rats to find out
whether the Longan extracts could promote the éwcreof uric acid; however no
significant effect on the excretion of uric acidsa@bserved. According to these results,
the mechanism behind the antihyperuricemic effédtamgan methanol extracts was
indicated to be associated with the inhibition @inthine oxidase which results in
decreased production of uric acid. This study noly aevealed the existence of
antihyperuricemic effect of ofDimocarpus longan, but also explored possible
mechanisms. Our results showed tBanocarpus longan has a great potential to be
developed into novel therapeutic agents for thattnent of hyperuricemia.

Keywords: Dimocarpus longan, antihyperuricemia, xanthine oxidase inhibition.
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Introduction

Gout is a common disease in human. It is charaetrby hyperuricemia which
can result in the deposition of uric acid crystaljoints and kidneys. This can cause
inflammation as well as gouty arthritis and uriadaoephrolithiasis (Boss, G.R. et
al.1979). Clinically reported, uric acid is alsolated to an increased risk of
cardiovascular disorder and diabetes (Chen, S.#.e001). Uric acid is the end
product of purine metabolism in humans. Unlike otmammals, humans have a high
serum uric acid level due to the lack of uricasécWizonverts uric acid into allantoin.
Uric acid production is catalyzed by xanthine osielan the liver, and nearly 70% of
the daily output of uric acid is excreted througie kidneys (Marangella M. et al.
2005). Therefore, despite enzyme functional obstns caused by some genetic
disease, the main factor of hyperuricemia is reguftom the overproduction and/or
underexcretion of uric acid which is greatly infheed by high dietary intake of
nucleic acids (Chen, G.L. et al.2003).

In purine metabolism, xanthine oxidase (XO) cate$yzthe oxidation of
hypoxanthine and xanthine to uric acid. Inhibit@iXO activities decreases uric acid
level, and results in an anti-hyperuricemic efféldte XO inhibitor most commonly
used for the treatment of gout is allopurinol. Hger its use is limited by unwanted
side effects including hepatitis, nephropathy dietg@c reactions (Wallach, S.L. 1998;
Horiuchi, H. et al. 2000). Thus, the developmennoYel anti-hyperuricemic agents
with greater efficacy and less side effects is tye@eeded. In these years, attention
has been focused on phytochemicals which possessafiacity to inhibit XO activity
and reduce urate level. Many studies have beerompeefl to explore potentially
beneficial impact of phytochemicals such as flavds@and phenolic compounds. In
addition to their antioxidant activity, flavonoidsd caffeic acid analogues have been
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reported to inhibit various enzymes such as cyglgerase, lipoxygenase and
xanthine oxidase (Beyer G. et al. 2003; Nagao Al.€1999).

Longan Dimocarpus longan Lour) is a subtropical fruit widely grown in China
and Southeast Asia including Taiwan. Longan hdereifit effectiveness in traditional
Chinese medicine. The dried pulp of Longan is uasda stomachic and is also
believed to be helpful in treating insomnia and asia. The seed and leaf are used as
astringent, febrifuge and hemostatic agents. Toedt is used for the treatment of
leucorrhea and kidney disorders (Hsu, H. L. etl8lf7). Folk prescriptions indicate
that Longan flower has blood uric acid loweringeetf Therefore not only did we
extract the flower, but also the seed, shell, &gaf steam obimocarpus longan with
95% methanol. These methanol extracts were testedro andin vivo to confirm its
anti-hyperuricemic effect.

Materials and methods
Materials

Longan extracts (extraction solvent. 95% methanefs provided by Dr.
Feng-Lin Hsu from Taipei Medical University, Coleegf Pharmacy. The flowers (280
0), seeds (2.5 kg), shells (1.3 kg), stems (4.2akg) leaves (375 g) were immersed in
95% MeOH for 1 day. The extracts were then filteweder vacuum. The same process
was repeated 3 times and weighted to estimate ritduption rate. The weights of
the crude extracts are as follows: flower (28.63sged (255 g), shell (155 g), stem
(325 g) and leaf (375 g). All of these Longan credéracts were dissolved in water
and then further extracted by hexane, EA and wadéore being concentrated to be
dried. Longan flower isolates were provided by thstitute of Food Science and
Technology, Taiwan University. The Longan flower th@ol extractive after
liquid-liquid partition with n-hexane, ethyl acetat&;butanol and water, the ethyl
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acetate fraction showed the best antioxidant agtiBilica gel chromatography was
employed to fractionate the ethyl acetate fracbbmongan flower methanol extract,
and twenty sub-fractions were obtained. F9 (ellng@thyl acetate/n-hexane = 60/40,
viv) and F10 (eluted by ethyl acetate/n-hexane BX,0v/v) had superior antioxidant
effect. Further analysis of these sub-fractionswadtbthat F9 contained the highest
amounts of total polyphenol and total flavonoidefidhwas only one major compound
present in F9 by HPLC analysis and was identified-gepicatechin by spectrometric
analysis of IR, MS, UV-Vis, 1H-NMR, 13C-NMR and 20MR. After separating F10
by Sephadex LH-20, two major components were ifledtias (-)-epicatechin and
proanthocyanidin A2 (Wallach, S.L 1998).

Allopurinol, xanthine, xanthine oxidase, carboxyhydtellulose sodium salt
(CMC-Na), sodium dihydrogenphosphate monohydrataHAPO4-H20), sodium
dihydrogen phosphate dodecahydrate (Na2HPO4-12 H&Pptassium hydrogen
phosphate (K2HPO4), and sodium dihydrogen phospaihNatei2PO4) were purchased
from Sigma Chemical Company. Zoletil 50 and Xyla&zimere purchased from Virbac
Taiwan Co., Ltd.

Animals

Cancer Research (ICR) mice (26-30 g) and Wistar (@0 g) were purchased
from BioLasco Taiwan Co., and maintained on a l1@rhlight/dark cycle in a
temperature and humidity-controlled room for 1 wegmlor to the experiment. All
animals were randomly divided into experimentalup® (n = 6/group). Mice and rats
were given standard rodent diet and waadr libitum throughout the study. All
procedures were carried out in accordance withrtbgtute for Experimental Animals
of Taiwan University.

Animal modédl of hyperuricemiain mice
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An animal model of hyperuricemia induced bycase inhibitor potassium
oxonate (PO) was employed to study drug actionefBri mice were injected
intraperitoneally with potassium oxonic acid (256/kg) 1 h after drug administration.
Whole blood samples were collected from mice blyvain bleeding. The serum uric
acid was then determined by MultiSure Blood GlucésdJric Acid Monitoring
System. (APEX BIOTECHNOLOGY CORP, Taiwan, R.O.C.)

Detection of inhibitory activity of XO by measuring the formation of uric acid

XO activity was assayed by monitoring uric acfdrmation using a
spectrophotometric method described previously.efBti the reaction mixture
contained 50 mM sodium pyrophosphate buffer (pH, .50 mM xanthine and 0.1 U
XO, with or without Longan extracts for a final oti@n volume of 175ul. Allopurinol
was used as the positive control. The reactionsiased by the addition of XO for 15
min. Then it was incubated for 30 min at 37°C ak@nthine was added. The reaction
was stopped by adding 26 of 1N HCI. The formation of uric acid was detettey
UV absorption increments at 295 nm. For making ltimeweaver-Burk plot, Longan
extracts were assayed for their inhibitory activaty XO at different concentrations.
ICso values were calculated by linear regression arslys
Drug administration

Food, but not water, was withdrawn from the animalsh prior to drug
administration. Longan extract at various concéing and allopurinol were
dissolved in DMSO/phosphate buffer. The volume wpension administered was
based on body weight measured immediately pri@aith dose. All drugs were given
orally 1 h before oxonate was induced. As showrrign 2 and Fig 3, mice in the
negative control group were orally administeredhwitBS and the positive control
mice were given 10 mg/kg allopurinol before oxonates induced to the mice. As for
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the mice in the experimental groups, they werelyratiministered with Longan
extracts at 100 mg/kg and 50 mg/kg 1 h before aoteomas injected. Each group at
different dosage was divided into 5 subgroups atingrto the different Longan parts
(flower, seed, shell, stem and leaf).
Satistical analysis

All data are expressed as the mean + SEM. Groupn nigiferences were
ascertained with analysis of variance (ANOVA). Nplk comparisons among
treatment means were checked with the Tukey's pmstest for multiple comparisons.
The results were considered significant if the piolity of error was < 0.01.
Uric acid excretion test

As shown in Fig. 4, rats in the negative contraugr were orally administered
with PBS and the other 3 groups were orally treatétd Longan flower, seed, and
shell extracts at 100 mg/kg 1 hour before oxonate wjected.

2 h after oxonic acid injection, rats were anestketwith 12.5 mg/kg Zoletil and
5 mg/kg Xylazine. An incision was made along thetpdor abdominal median line to
the abdominal cavity, disclosing the bladder. Tlaeltder was punctured and urine was
drawn out with a 23G syringe every 30 minutes camusly six times. To promote
urine generation, 3 ml saline was injected sub@gasly to the rats each hour. Uric
acid content in the urine was detected by utilizihg Ektachem Clinical Chemistry
Slides (URIC).
Results
Effectsof L ongan extracts and isolated compoundson XO activity

The assays were conducted to investigate whehee different Longan parts
inhibited the catalytic activity of XO. XO inhibit@llopurinol was used as the positive
control. Results showed that s{Cvalues of the flower, seed, shell, stem and leaf
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extracts were 115.76, 262.54, 125.34, 118.94 5ari2il 347.2ug/ml respectivelyin
vitro, signifying strong XO inhibitory activity (Table)1

The inhibitory activity of different partitionsf Longan extract on xanthine oxidase
are as shown in Table 2. The best XO inhibitorg @fteach extractive from different
partition layers are as follows: EA layer of flomgas 78.57%; Hex layer of stem was
96.4%; EtOH of shell was 79%; EtOH layer of seed W4.67%; EtOH layer of seed
was 42.1%; and the positive control of allopurinals 98.2%.1.

10 compounds have been isolated from Longan eifown previous studies,
including (-)-epicatechin, acetonylgeraniin A, chilgic acid, chebulinic acid,
corilagin, gallic acid, feraniin, proanthocyanidid2, procyanidin B-22 and
protocatechuic acid. These compounds were assaydbdir XO inhibitory activities
at 40 pg/ml, with the exception of proanthocyanidin A2 rigpitested at 2@g/ml.
Results showed that compound 8 had the best XMitohy rate of 70.67%, and its
structure is shown in Fig 5. Compound 3, 4, 5, ;7a®d 10 also have some XO
inhibitory effects in the range of around 16.5% 44%. The positive control of
allopurinol significantly decreased XO activity Y% (Table 3).

Anti-hyperuricemic effect of L ongan extractsin potassium oxonate-induced
hyperuricemic mice

As shown in Fig. 1, an animal model of hyperuri@@mduced by intraperitoneal
injection of uricase inhibitor potassium oxonate swased to studyin vivo
hypouricemic effects of the test compounds. Initiedan serum uric acid level in
normal mice was lower than 3 mg/L. Treatment witicase inhibitor potassium
oxonate caused hyperuricemia in mice by a marke@&se in serum uric acid level. A
time course experiment with PO alone revealed ttitmaximum uric acid levels in
oxonate-treated mice were achieved 2 h after tjgetion. The effects of allopurinol
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and Longan extracts in oxonate-treated mice weresiigated. Oral pretreatment of
allopurinol at the dosage of 10 mg/kg elicitedgngicant reduction of serum uric acid
levels in the hyperuricemic mice in comparisonhte hormal control (p < 0.01). Oral
administration of 95% methanol extracts of Longd00( 50 and 50 mg/kg) also
affected the serum uric acid levels 3 h after inegits, demonstrating that the Longan
extracts had the capacity to decrease uric acel lavmice. The flower, seed and shell
extracts showed the better effects and the extafcssem and leaf also had a slight
decreasing effect on uric acid levels.
Uric acid excretion test

As shown in Fig. 4, , the urine uric acid levekloé normal control mice was
much lower than the mice injected with oxonic aandl received pretreatment of PBS
only. In addition, the experimental groups also lwager urine uric acid levels than the
group that received pretreatment of PBS only. Hewvelopes of the regression line
between different time points from test or congups showed no increasing
tendencies of urine uric acid excretiofiab. 4) .
Discussion

Uric acid level is the key indicator in the prevent of gout and other
hyperuricemia-related disorders. Phytochemicals raypromising alternatives to
allopurinol and have been widely studied these dalgere has been a long history in
the treatment of hyperuricemia in traditional Cls@emedicine. Consumption of
certain herbs have been reported to provide ceratifects on gout and are associated
with protective effects on complications of hypé&ramia, such as cardiovascular
disease and diabetes (Sampson, L. et al. 2002)y Mawtochemicals have already
been demonstrated with the anti-hyperuricemic &ff¢Zuoqgi Ding, Yue Dai et al.
2005: Sasiporn Sarawek et al. 2008). Most of thgqgaihemicals with XO inhibitory
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activities are flavonoid and chlorogenic acid comnpads. On the other hand, some
alkaloids and iridoid glycosides have promotingeef on the excretion of uric acid;
while others, such as sinigrin and colchicine, hamalgesic and anti-inflammatory
effects.

In fact, Longan extracts have been reported tgggssa wide range of biological
activities such as anti-inflammatory, anti-tumordastrong antioxidative effects
(Chung YC et al. 2010; Hsieh MC. et al. 2008). his tstudy they appear to exhibit
effective anti-hyperuricemic effect via an inhibgjomechanism on XO. I§g of
Longan crude extractives were better when comparnéd some other plant crude
extractives (Tao, Liang-Yu. et al. 2011). It may lirause Longan flower and stem
contain important anti-hyperuricemic compounds. ldegr after thein vivo
anti-hyperuricemic test, the results were not catghy conformed. In this study, the
extracts of the flower and stem had similar effaotsXO inhibitory test. However
during the test of lowering blood uric acid in mi¢ke extracts of flower, shell and
seed showed the better results. Generally, thectivityg of drugsin vivo is dependent
on absorption and metabolism, which may help erpldie inconsistent results
between ourn vitro andin vivo experiments. In addition, compared with other igtsid
which required repeated administration of plantraots (i, An-Che 2011; Tao,
Liang-Yu. 2011), the anti-hyperuricemic effectstiog extracts of Longan flower, seed
and shell were obvious after just one oral admmaiitn, indicating that these Longan
parts may contain active constituents which arélyeabsorbed and/or hardly break
down in the gastro-intestinal system.

Screening several known constituents of Longandlowevealed that
proanthocyanidin A2 was mainly responsible forititebition of XO. Other
compounds such as corilagin also showed some XiDiiaty effect. Therefore we
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believe that these active constituents may be resbie, at least in part, to the
anti-hyperuricemic effect of Longan flower. It Hasen documented that ellagitannins
are major polyphenolic constituents of Longan seed, since some of them (corilagin,
methyl gallate, etc) have also been reported tbinKO, the ellagitannin contents of
Dimocar pus longan may also contribute to its anti-hyperuricemicatyi (Yuttana
Sudjaroen a,c, et al. 2012) .

Moreover we carried out the uric acid excretiont t@gh the anticipation of
finding out whether there was a second mechanishinbethe anti-hyperuricemic
activity of Dimocarpus longan via promoting uric acid excretion. We arrived witte
results that there was no promoting effect of Langstracts.

In conclusion, the data reported in the presemtystudicate that oral administion
of Longan extracts reduced blood uric acid levdlfiygperuricemic mice caused by
oxonic acid. The hypouricemic effect Bfmocarpus longan was indicated to be due to
the inhibition of XO activities thus reducing therrmation of uric acid. Longan
extracts contain abundant polyphenol (Chung YCaleR010). Despite of its highly
antioxidant abilities, it also has strong effects enzymes. The conformation of
xanthine oxidase is flexible and has broad spegrcifiterefore it can bound to many
kinds of substances. It has been reported that somaél molecular polyphenols such
as monomeric hydrolyable tannin and galloylglicbsee the capacity to inhibit XO
(Hatano T et al. 1999). Therefore the present studjgests that Longan extracts may
be developed into novel hypouricemic agents and imaye potent hypouricemic
applications in future clinical settings. Furthaewestigations are required to identify
other possible mechanisms behind the hyporicenfectef ongan extracts.
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Table 1. IGyof different parts of Longan extracts.

Longan extracts 165 (ng/ml)
Flowers 115.76
Seeds 252.54
Shells 125.34
Stems 118.94
Leaves 331.14
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Table 2. Inhibition activity of different partitienof longan extract.on xanthine oxidase

Parts of Longan Partition layers ~ Compound Copg/tnl)?  X© inhobotion (%)
flowers Hex. 100/33 NB25.00
flowers EA 100 78.57
flowers EA/H20 100 75.00
flowers H20 100 46.43
stems Hex. 100 96.40
stems EA 100 82.10
stems EA/H20 100/33 ND/69.70
stems H20 100 57.14
shells Hex. 100 68.42
shells EtOH 100/50 ND/79.17
shells H20 100 15.79
seeds Hex. 100/50 fu8.33
seeds EtOH 100/50 ND/91.67
seeds EA/H20 100 78.95
seeds H20 100/50 20.83/NI
leaves Hex. 100/50 ND/25
leaves EtOH 100 42.10
leaves H20 100 31.58
Allopurinol - 50 98.20

2: ND = not determined : NI = no inhibition® : Concentrations of extracts were

different because of the interference of plant mgts.

80



Table 3. Xanthine oxidase inhibitory activity of €@mpounds isolated from longan

flower.

10 compounds isolated from  Concentration Xanthine oxidase
longan (ng/ml) inhibitory rate
1 (-)-epicatechin 40 NI ¢

2 acetonylgeraniin A 40 64.67

3 chebulagic acid 40 16

4 chebulinic acid 40 33

5 corilagin 40 44

6 gallic acid 40 ND®

7 feraniin 40 46.67

8 proanthocyanidin A2 202 70.67

9 procyanidin B-22 40 22

10 protocatechuic acid 40 22
Allopurinol (positive control) 50" 67

&: Test concentration of proanthocyanidin A was lothan others because of its strong
XO inhibitory activity or the interference of plapigments” : Test concentration of
allopurinol was higher than others due to poorisidity. © : ND = not determined' :

NI = no inhibition.
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Tab. 4 The comparisoms of slopes of the regredsierbetween different time points

from urine uric acid excretion teats.

30-60 min  60-90 min  90-120 min120-150 150-180

min min
Ax 0.069 0.078 0.031 0.003 -0.075
B -0.009 -0.014 0.019 -0.033 -0.089
Cle 0.075 0.057 -0.077 -0.029 -0.177
D& 0.069 0.028 0.141 -0.006 -0.107
E & -0.003 0.006 0.022 0.010 0.002
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blood uric acid (mg/dL)
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Figure 1. Duration of oxonic acid-induced hyperanta in mice as compared with the

negative control.
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Figure 2. Effect of ethanol extract of longan (10@/kg) and allopurinol (10 mg/kg)
on blood uric acid levels in mice treated with ase inhibitor, potassium
oxonic acid.

**n < 0.01 There have highly significant differenceenheach group compared with

vehicle control group.
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Figure 3. Effect of ethanol extract of longan (7§/kg) and allopurinol (10 mg/kg) on
blood uric acid levels in mice treated with uricashibitor, potassium
oxonic acid.

**n < 0.01 There have highly significant differenceenheach group compared with

vehicle control group.
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Figure 4. Effect of ethanol extract of longan (5@kgy and allopurinol (10mg/kg) on
blood uric acid levels in mice treated with uricashibitor, potassium
oxonic acid.

**n < 0.01 There have highly significant differenceenheach group compared with

vehicle control group.
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Figure 5. Effect of longan extracts (100 mg/kg)usime uric acid levels in rats treated

with uricase inhibitor and potassium oxonic acid.
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proanthocyanidin A2

Figure 6. Structure of proanthocyanidin A2.
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