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Inflammation of the coronary endothelium can easily lead to
cardiovascular diseases such as atherosclerosis, myocardial
infarction, and stroke, which accounts for up to 30% of
global deaths. Hyperuricemia is not only an independent and
important risk factor for coronary cardiovascular
endothelial inflammation, but also one of the main reasons
for the sharp increase in the incidence of cardiovascular
disease in postmenopausal women. In diseases derived from
cardiovascular endothelial inflammation, high serum uric
acid, age and gender are important influencing factors on
gender health differences. The experimental design used
intraperitoneal injection of potassium oxonate (300 mg/kg)
to establish a hyperuricemia model (3-month-old and 6-
month-old mice; half male and half female). It is hoped
that the cardiovascular endothelial inflammation profile
can be assessed simultaneously. Mice were orally
administered different doses of allopurinol (40 mg/kg),
Leonurine (15, 30, 60 mg/kg) and Leonurine ethanol extract
(300 mg/kg) 1 hour before induction. Continuous induction
and administration for 28 days. Experimental results show
that Leonurine (60 mg/kg) can significantly reduce serum
uric acid levels and inhibit XOD activity in the liver.
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Semiquantitative RT-PCR showed that the IL-1B/ IL-6/CRP
mRNA expression levels did not change in Leonurine.
Histopathological examination showed no abnormalities or
serious symptoms in the vascular tissue, but inflammation,
fibrosis, tissue degeneration and necrosis were found in
the kidneys and livers of the mice. There were no
differences in symptoms between mice of different genders.
Based on the above results, i1t can be seen that potassium
oxonate can damage the liver and kidneys of mice and
increase uric acid. Therefore, a hyperuricemia model has
been successfully established. Although there is
inflammation in the organs, no signs of inflammation were
observed in the pathological tissue sections of the
coronary artery and aortic endothelium; it may be that the
induction dose or induction time has not yet caused
inflammatory damage to the coronary endothelial tissue or
cells. However, hyperuricemia 1is one of the important
influencing factors of vascular endothelial inflammation in
cardiovascular diseases. Therefore, continued efforts
should be made to further explore and establish a model of
hyperuricemia complicated by cardiovascular endothelial
inflammation in experimental animals.

gender difference analysis, hyperuricemia, cardiovascular
disease, vascular endothelial inflammation, Leonurine



RMiPE2 it | ¢ EHET I EE2

ES TR ISR RN & RS R LA E S ok

LR [ iERARE

BERE TR EN = -EV N E e
PEe CMEEAE JEFEEARE
4 %e  MOST 111—2629—B—436—001 —
HEHPF 111 E8 1p3 113&£7% 31 p

HEHER A B R A5 FEY L SR

EIEY ST T

TEAEFAL RET
Rl A HFEA D ARARE
HE LB AR AR S FAD CFRP

I+
;

j‘él%“ﬁzﬁgsigu%fﬁ%f’P » ¥ T AN RIS
(R AR E FRBRE I < FHEL
(Ih R RS ieg ko F4F2

-1 2 2> W\ p
I SR Ol

AELEFREREY ST RE T ME of Zmi e
5

(1& TE, F > IR ERTREG5ST 2 F00 §180)
AETEFESENEZEAFR MT o4

PooEF X R/ I3 & 10 * 20 p



X

Foom g AF LS FTABRGPRA ST RS YRR \.L?f;}% KA I S
2 A Hed30% o B AR R AR BN A k.rn)&v_:_" EERRGTF]F 2 AL AP
&%—“'U;’L%ﬁ«‘fﬁaf‘é%ﬁ‘%&Pﬂl—"fﬂfvi&@rﬂ% - o hwm B A UHTE Bt o ®OREE

S R A B ey TERERPPEFF o FRRF A Ry AR
(potassium oxonate, 300 mg/kg) 2 RS A (37 #6260 8 B ppiet L), T A
FakEpgzon g p AF U cFED | PR IRES ) K7 BRSSP iR (40

mg/kg) ~ #* & 4k (Leonurine, 15~ 30~ 60 mg/kg) % #* ¥ ¢ fig % B~ (300 mg/kg) - i ‘=§
FUWAHERE cFRAEENA 0 £ (60 mgke) L § P EE Gk AR R R

XODFE eni®® o 32 % RTKR@%L#4%ﬁ%igéle +IL-6% CRP mRNA % 3L
PRI HF DR BRE RO AT R F I & ’L«ﬂ#-fﬁiﬁi’li"w%"-ﬁﬁ SRR L
Bai z ff-E_F FHFSERE o BUA B B IFL,:IP‘#G:%'EL c LI RV A, §
fade P v B ] BUTRE TR R R 55*ﬁﬁ*£@&l&ﬁﬂ°ﬁ5%$$%%m
@’“ﬁ#%”i'ﬁﬁl?ﬁﬂp%ﬁ % FARAIE Lpd T A EaE
RAEBRANHTRE R E N L RS e A U e L A

ﬂL?WR?kmiﬂﬁ%W+’ﬂ&é%ﬁéﬁéi?%@%é%&iﬁﬁ%uiﬁﬁﬁ
FUBRAERZEEY 4 1 (T o

Bagse @ WL R a7~ B REEEE S BAR B BN A L Tk



Abstract

Inflammation of the coronary endothelium can easily lead to cardiovascular diseases such as
atherosclerosis, myocardial infarction, and stroke, which accounts for up to 30% of global deaths.
Hyperuricemia is not only an independent and important risk factor for coronary cardiovascular
endothelial inflammation, but also one of the main reasons for the sharp increase in the incidence of
cardiovascular disease in postmenopausal women. In diseases derived from cardiovascular
endothelial inflammation, high serum uric acid, age and gender are important influencing factors on
gender health differences. The experimental design used intraperitoneal injection of potassium
oxonate (300 mg/kg) to establish a hyperuricemia model (3-month-old and 6-month-old mice; half
male and half female). It is hoped that the cardiovascular endothelial inflammation profile can be
assessed simultaneously. Mice were orally administered different doses of allopurinol (40 mg/kg),
Leonurine (15, 30, 60 mg/kg) and Leonurine ethanol extract (300 mg/kg) 1 hour before induction.
Continuous induction and administration for 28 days. Experimental results show that Leonurine (60
mg/kg) can significantly reduce serum uric acid levels and inhibit XOD activity in the liver.
Semiquantitative RT-PCR showed that the IL-1B/ IL-6/CRP mRNA expression levels did not
change in Leonurine. Histopathological examination showed no abnormalities or serious symptoms
in the vascular tissue, but inflammation, fibrosis, tissue degeneration and necrosis were found in the
kidneys and livers of the mice. There were no differences in symptoms between mice of different
genders. Based on the above results, it can be seen that potassium oxonate can damage the liver and
kidneys of mice and increase uric acid. Therefore, a hyperuricemia model has been successfully
established. Although there is inflammation in the organs, no signs of inflammation were observed
in the pathological tissue sections of the coronary artery and aortic endothelium; it may be that the
induction dose or induction time has not yet caused inflammatory damage to the coronary
endothelial tissue or cells. However, hyperuricemia is one of the important influencing factors of
vascular endothelial inflammation in cardiovascular diseases. Therefore, continued efforts should be
made to further explore and establish a model of hyperuricemia complicated by cardiovascular

endothelial inflammation in experimental animals.

Key words: gender difference analysis, hyperuricemia, cardiovascular disease, vascular endothelial

inflammation, Leonurine
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Fefe B4 REed RBpenh B A AR B EEY d FeEeA g fis/3 i fr (XDH/XO) 2
> BURE R SNEARY ket f TR R R S R ke o A MR R SR
fi&(Zhangetal., 2018) > #£EF e 88 - 3 ﬁ;ﬁ&i st (Hyperuricemia, HUA ) eniF e & s %
. f’]'iﬁ’x ELE o F R FimrE ~Pﬁ'ﬁﬁ;§j§é§fr MR H - é}iﬁ'\ﬁ’;ﬁ WMAamaz Hu E%‘« 4
AR 0 A 5 1gF e f]}%(Hall etal., 1967) -

HUA B % % 5 & F R Bk RARE 70mg/dL > 4R REREIEfo d iR 8
* t;ﬁ; Gl in G $ 0 gF b o HUA e 7 F 8 % J(Roddy, Choi 2014) oW X ETE B ;
A heh HUA 358 ¥ RE - g Jp & &40 E 0T "8 cnd gt o Tt > 5 i g ©
ﬁ&im\ AR 3 ERERPRE L ERF 0 B $#§+$é%’@m\ﬁm
[ I

HUA & % 5 B2 SR 33 % S F M« 1T E2 » M S0 b b %
B Mos Hod AR TEE 1‘%*}’?9"1”15 s %5 B ¥ SR %%+ 2§ M (Abeles, 2015;
Feig, 2014) « F)pt » s8> T & - B £ 12 ¥ R LRV end H 53] kA7 7 HUA » 1 3 #F 5 iiE
% 4 4] eiF ~ 77 (Tang et al, 2017) o

¥ pid4n (Potassium oxonate) & — fEiE 4L (4 IR P A o 7 0L PEETIFERY QAL
frchig it & AR & B ¢ 31 B A AL iz (Stavric et al., 1975; Wang et al., 2016; Yong et al.,
2016; Zhang et al., 2017) o P m & % * & 5 (* Ko/ ] &) # HUA e 5 #5558 5 &
*T4](Puig, Martinez, 2008; Stavric et al., 1975; Wang et al., 2016; Yong et al. 2016'Zhang et al.,
2017) - & * ¥K& # 4 #-73] %= 7 B 7 (Puig, Martinez, 2008; Stavric et al., 1975) - A
FPHEA R L § R B ASR i e ) E?’ff'”‘ L4 & b e 'ﬁ-#ﬁﬁﬁw“& o % /| B
fot *‘E‘FK{“FL’I’ Rpof > R AL P E ARG AR AR frl EE B BAHET A
BELR 'm‘-? KPP 7@t ;Q%‘; Bt Ry o R E 2o By
¢Pi FOREL AR DCORTR R R e B g R R THARFRM Y L
FRpe s e AT R AR e 2 7 R o

% % (Leonurus japonicus) 3 4&3t4¢
AELREH T AL FEALNL AR RAET R Féf‘?;—‘* e a‘m’? SR #m
B s g2 IR REE S b FRAS2AEA L o S ARFR S EEL AL 0 F BN
WGl g s B R SHERESTY R AR MY G 0 i EA Y
2HE S LS (F® Tdk Leonurine) & F iFw Y B ~ FugF L~ M S g 2 o RRRE R AR o

Q.

% #7u5 Leonurine ¥t~ B+ 7 § @& {ciF T * (Yeungetal, 1977) - 1T # k0 &
B E 4 Bt $El o & ke L (Songetal,2015) ~ 4 i & 1(Sun et al., 2005) ~ F
o] 4E B & E M (Zhou et al., 1996) ~ & &+ ¥ =4 (Lin et al.,2013) ~ # 5 7% 1+ (Mao et al.,
2015) ~ e o WE (% (Zhu et al., 2018)fr ~ #& 3£ (¥ * (Liu, Zhang, et al., 2012; Huang et al.,
2021)% - Li %(2020)3F ¥ Leonurine » £ 7 #ui it ~ L ~gai ~we - o d AR SFF
gt 17 * (Lietal,2020)°Han % (2022)% 3 Leonurine 3 Nrf2 % % =frdrd| TLR4/NF-kB %
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f 'I“éf_%—; {4+ %45 % o Zhang % (2022)i& - # 3F F Leonurine ¥ Cisplatin (- f& i
l“i%"i}? HEFIFEIE o Wang %(2022)% 3. & = Leonurine B & ¥ {
T i‘?ﬁ"“*“?"‘gd FROPE S PR E AR5 7R T

pdeh Leonurine ¥ ac & 3 PR R HRITH o

Leonurine #AR 5 — f&5 F ipf v B 8 Sfr? 1Rl K BB p B chig EE S S L
AR ERALLD FB R RA s R L R e s B T Rl AR Bk
it i ¢ >Leonurine #u¥ 1B 4 frdugf L iT* > Aw 3l & ¢ > Leonurine (5 d JE 1 PI3K/Akt
MELTZEL ~ T 3 Bax fr Fas 74 i ~ F 33 Bel-2 {v Bel-xL 7% i ~ 23 mTOR/ERK 30 513 B2
g Efon F 4 F o 4 RS R P fofuie e B (r @ A 4w BT TE T (Huang
etal., 2021) -



SRR s A AMA Yl PR e FABRAKAELSF > wiTY
ﬁ“m?ﬁ%ﬂﬁ:’%ﬁ%*ﬁﬂxii&ﬂwwé 43 TLPERs | BENRS
ELRER O BAFTHEAA AR FHEREREDI XTI AR A O FIR
BABLET R AL ER I B chp g F T > BT SET L 23 RS e A4
RSN A

EEEHRELR AR AR )T LS d XERAPRAEFERESF
B F AR BT SR PHRAT ) MR R ER N2 BTG Ao itk (X4
wn FRAFLEAER) ZR I HFEL LS cFITRARRTCFRL LR B
F b 8 (72 T H IR AT ] v i o i B SRR b PRTIR S S/ S
HEa e

Z R e Vo }\-’vﬁ&ﬁm)ﬁ}fiﬂ“ BEE A ABRF L ATEY A hE R AR
¥ fodn @ (potassium oxonate) 3% FE# F|4w]/3 F && ICR /] B (37 # 67 #) &
iﬁ%‘ﬁﬁwwﬂﬁ$%&%ﬁ%uigmgﬁxrﬂ,44g%ﬁgjggﬁw/
E# LR LY BPRFFESF® X ak (Leonurine) 7 5 2 ¥ ¢ fEE Bode chifzfiay 4 22 (7 %
ian 3
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2 R s m % (WHO) 2017 4% 2385 259 1730 § 4 » 0w i § B
(Cardiovascular disease, CVD) () ik 7 = 44 #30%) > % & F »cl7iody 6 > 7f 5 2030 &£
#-% 23 2300 3 A (WHO, 2018) o ° '\'.B-?fﬁr]m?’“ AR 2R A
30%; CVD & - ‘& & fon g > Flt s o (coronary heart disease, CHD)
Tk R (coronary artery disease, CAD) fr& (% & "% 5% & fix (acute coronary
syndrome, ACS) 2 H & w50 ¢ 5 5 PR F 4 5 CVD (Yucel, 2022) -

A RS AB IR 40 0 0 2020 E 4 g S A & FEA D EREBCRRE) <R
B s Mk AR R~ R 32 R BRAEA R (RS 2021) 0 B
LI RN S S L

FARAGRE KRR 7 d AR EE %% (National Health Insurance, NHI) %
PR FApM A v A Adcdp s 4 Y % 2 2B 2 4 (Nutrition and Health Survey in
Taiwan, NAHSIT) 7 42 i & #F B 5f 7 i kA #_ o Chang ¥ (2022)F]* NHI % &
1993-1996 # NAHSIT F# » B8 < n ? ¥ ek e IERIECAl 0 B REF T 2002 & £
B o BB o fr % "5 & Jx # % (The Taiwanese Survey on Hypertension,
Hyperglycemia, and Hyperlipidemia, TwSHHH)ﬁxJ}TinE TR 5 A 1758 % 4 I NAHSIT
Bdh(e 46 1,658 29 Hfr 1,652 &+ #dpt 3570 k2 ) & 1,000 4 ¢h
MACEs (major adverse cardiovascular events)i*—c %ﬁ‘:},“ﬁi‘ 513772 %5 7760 @
TwSHHH #3588 7 AR I 5 8 5§ 125 727  ~ 15 3.585 - fhicdp il @ 418
3 6% % & > NAHSIT ¥ 358 4 4~ ¥ MACEs kb % > @ NHI #icdp# * R R
A% f5 (Chang et al., 2022) -

FR{EDPBSHELFICVD ehv= & 5 2L E- 2 RF 2R F(FR

#552013) 0 CVD il ¢ 2 TR ~ ¥ b EA BT FIAE § & % § FEhp o o
in{ 94+t CVD & 50 FH 1 £ & 33 -

CVD hiph Jeid fg BEAR 2 G 3 Hfr gL - i - FI'F L BRGF]F - 37 3 F
T BT T fﬁ@ 19;}?\}}% B fed g FE R CVD }};‘gﬁixe‘. % 0l & F]+ (Okwuosa
et al., 2012; Kiramijyan et al., 2013; Erbel et al., 2014; Quercioli et al., 2013) - = F ¥ 'fﬁ 3R
# CVD i—g hd ARG GRS ¢ O MER R K M E ik HFp Ry
AT F o+ HIAFALGICEF T 4o EEL G T 5 o 3672 EE a4 il § #EP
ol e 5~ 7 lé—% Paih s i S B A B)E EE S 4 il MR (Aek R s FEE S 2
P~ G~ A fo% % %)(Busnatu et al., 2022) -

Shahi % (2022) i * %3 b *& ] k325 866 % 20-74 fhdAg & forw » Jﬂ" EEPETEIN
(Yazd)ig i7 - 58 5 8 10 & CAD# Jp & 2 HFFRIF1 5 § M iz & oo %% 7 (Healthy
Heart Cohort, YHHC) %% # % ; #7485 %M a%s 1 +ﬁf}/ﬁam/}i§ JE=3 WX wlk i
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Fine-Gray #-3]¢ » pi'g WGEF|F4r3 Z A W fan g~ ~ F R & (f 4P M )~ JREL
E TR (FARM) & CAD B ‘&3 4cp bl 3 @ 2 o th T i BN
B F)S b Bt T AR £ e kd L b & CAD sk ' (Shahi etal., 2022) -

(2) B i E(HUA)E w2 § BIFHCVD)Ip 2 2 £ & ihh 'g F]+ (R T 1224 12

Kim % (2022)3% % 22iFpH 1275 97 12375 (non-alcoholic fatty liver disease, NAFLD)% % At
& s JE (hyperuricemia, HUA) & CVDJb = 2 4p B ch 2 ' 5]+ » & HUA ¢ 3 *c e &
NAFLD 7k % (Kim et al., 2022) - & 7 HUALCVD{ ¥ & sk % 55 o

Zhang % (2022) 4+ 44422 ¢ 5 & %k # "% /i » J5 % (percutaneous coronary intervention,
PCI) ek 455k §5 % J 1% ¥ (acute coronary syndrome, ACS) % & = & & Jﬁ" EEFREY- Fn
B I - AR AR 2 ? % % (total major adverse cardiovascular events, tMACEs)
fr 3 L =k #9 #% 2 5 (multivessel coronary artery disease, MCAD)=h 8 ' 5]+ 2 22 5 5 fi e
i# (serum uric acid, sUA)2_ B eh§ szl (2 & ~ IMACEs#? 5k #5 7% 5 i B E A2 R 13 sUA
B2 Ttk B8R s B R 2 B hdp M 2(Gensini score) 5 4 47 5 % BT SUARACSE & §
&R —?5 HiEPCLIFES 1 #tMACEs{eMCAD e = & *%& ] (Zhang et al., 2022) -

,mwwwmmUMiﬁéﬁﬁwﬁﬁﬁwgﬁ,ﬁAiﬁwmw?umgﬁﬁﬁg
HUAS & o &o BgFT7Y  HUAf & 5 & g 7 5384+ = (Kuo et al, 2015) - HUA
PRI LR R 2 g R T R {r? b ek ' (Bos etal., 2006) - HUAR % sUA
F 34 1 mg/dL > 5] CVD 5= b %34 8-13%(F iRt £ » 2016) » © ik o FIRE P 2
FeRERGE 0 R OURHCR MUE TR BT 4 AR M REEF TN 2 EF 53
FR R S IRF R FRAFL FRAFFCARFFLFEFES o

BeAR o 3F 3 FF A HUA & CVD b ‘g BAEF]5 > 2§ % #_ TUAS £ ¥4 CVD
B, 28" UA /% CVD # 4 k' , ?Culleton®(1999):n % > i % 1 sUA 823 B
CVD a4 & v Tﬁﬁﬁ?fﬂ*?—?—[ {s &t F|+ ehE T % (Culletonetal., 1999) - 28 m » H i« &
Jﬁ" frin s UA E_ CVD ez &% %]+ (Gagliardi et al., 2009; Chen et al., 2009) -

(3) ® FkEes g (HUA)S I & g p L8 L7 it 4841

mop AP R A RRE AL A & R Fle Btk RA 1 A A # i s fry
AR A AR BB i & 2 - (Cai, 2005) © — ¥ i % (Nitric oxide, NO) & 4 3 ‘w7 3 7 1
BB U B4R 0 B @ W ECs# i T 3E B % o $Ad 1 (Zghonda et al., 2012) - NO 4 4
frdig tprend i ¢ 5 B IEIF BRI R 1 PEAL A ) IR(Cal, 2005; Yang et al., 2017) -

PNOe4 41 % &% 5 Facp £ s sk d %o T % — F# £ o Papezikova
% (2013) % 1 * o FE %4k (acetylcholine, Ach) §jk A #g %% F p A w2 (human umbilical
endothelial cells, HUVECs) » 5d T 1* FR[ENO » % UAK ¥ % KNO# 3% > |r FFA T
UA7Z &3 4o #f g fh = (arginase)i& 12~ % i L NO & = fis(endothelial NO synthase) srgi fix i
(phosphorylation) ¥ 3 4x fm%s p 42 % it 4= (superoxide) 797 = (Papezikova et al., 2013) - NO ¢
A4 ¥ eNOS tEM v X3 BE & giphit 5 i=8hF v Serll77 fodr4] Thr495
# & (Mount et al., 2007) - Zhao % (2016)7F * % € § § # 4 2 ROS» {3 %2 i 4 '% i1 (Zhao

5



etal., 2016) -

B 2R R pe(UA) e s - fadd &> fe Boor ¥ oo UAG sldes § 0 4~ T
amre s LR dmie N eng R4 0 g RN A # 4 Hieg (BI1) (Saito et al., 2020) o 82 7% fm
ek UA o $if 8> i 0 UA 4rit & 1§ &|(El-Dinetal., 2017) « @ *t fpkfs
(uricase) 75 fe o #f 5 8 4 s F AR (SUA) B4 - AR piv 38 M4k £ ¢ HRsUA S §
fvled NuHEAEY 0 5 d F Eed § i fF(xanthine oxidase, XO)HvE A 4 F pd A (02) 0
ERFUFBIFIPASR P RATFLZPNLREF AL § 3 5%EH 6 4eNOfrm PR L
(prostaglandin I2) fru. ¥ fcigdl b14ep £ % -1 (endothelin-1) ~ 5 23 Az (thromboxane A) =
E ?557% II (angiotensin I1) » ™34 & w F 56 4 ~ & $27) % ~ % L frF it (Maruhashi et al.,
2018)

-
X .:P,}, m Cardiovascular disease
Hypoxanthine Oxidative stress ‘T

/,,’—> . = Inflammation ™
L 4 o, —
Endothelial function J.

e c:_——_,oz_ J

mm“ [ Allantoin ]T[Allantoic acid ]——I—[ Urea }—I'[ Ammonia ]
'ﬁﬁ,{ ? | Allantoinase | | Allantoicase | | Urease |

W] 1.7&r4 & F(Purine metabolism)frw & & 7 s A & 4% (Saito et al., 2020) -

o 2Zop AFRmAdp P T L iTE i g AR TS ol fTHEFIF 2 B e
PLHEEIRGEFAFIRRFF ORIAMPIL IR AF/IRP AP RREE
EaE A AP AR B AP A A A IReRG B F 4P B 12 (Prasad et al., 2017; Tanaka et
al., 2018; Saito et al., 2019; Saito et al., 2020) -

SIRT1 & sirtuin F=v FZeh= f > AR S FA 2% o f 51H 4 ¢ > SIRT1 ¥ %
AR e i o A HR G T AR RA R SN A SRR
#(Winnik et al., 2015)  SIRT1 5d =it p g wfz @ cap £ NOS (endothelial NOS, eNOS)
A4 T MEgimie? NF-kB FKEFd A4 &P i iT* (Stein et al., 2010) -
SIRT1 Bigd F ¥ 5 M Fimeefop L w7 chif § 14 & fs(catalase)frig § 1+ 4wt 1 ¥
(superoxide dismutase, SOD)# 1+ % #r4] ROS(Cheng et al., 2014) - SIRT1 = HO-1 » & &
NO 2 =4k v 242 & & (Wuetal., 2020) o
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4 (Hille, 2010) -

IR i RO X S S }T\]ﬁ&.ﬁ
g 7= B Fiper & (Hyperuricemia » HUA) ([]2) (Dalbeth et al., 2016) -
( Xanthine oxidase, XO ) ¢ 4 f#+&

%ﬁ F\ \:ﬁ ‘:A Uq’-ﬂ;ﬁ i ’3.1—’1 = }‘T\

E&@mna»ﬁ

S N2 ﬁz;

+ *&¢4 § it fi#(xanthine oxidase, XOD)
rZv4 (Hypoxanthine) £ #& %

¥ % Fkfi(Wanetal., 2019)

ERLIE (&rMethylxanthme flavonoids )

@ fp st e & fF (Lactate

dehydrogenase, LDH ) » I 3 4v FL fa e & = 5 % 4ofl fh € /& 1 ﬁ]@ﬁf&ﬁ Fedg 5 338 39 1 (urate
transporter 1, URAT1)§* 4 » i % fRphendt i 5 b & 84137 ¢ 3¢ + HUA()3) (Lima &

Chaves, 2015) -

DIET ]
)

Coffee ] [ Fructose ] [ Alcohol
Methylxanthines l
Fructose
(L Alcohol Lactate
Fructoklnase
s P
2 ¢[~L‘] AMP
£ <>} <l s
% e Fructose-1 NADH + H
a

L =

deaminase

Phosphate
B Acetaldehyde

Intermediate | .
metabolites > Uric Acid

Pyrazinamide
Niacin

L . o

Pyruvate

¢ Excretion

{

|—1~Synmesis —>[ HYPERURICAEMIA ]

Purine
compounds

DNA

Flavshoids degradation

BI3. ke & & fotie 33 & 7]+ B % B(Lima & Chaves, 2015)



ff\ﬁ’g%ﬁ FRew i ﬂfr’ﬁ i it HUA 5 B o ff\ﬁgﬁ S TVAN RN 3 /"J'\ﬁg‘ LS
Yo i F-v 0 ¢ 35 URATL > 7 {81A 45 38 }w 4 (Organic anion transporter 4, OAT4) fv
5 BEFERY 9 (glucose transporter9 GLUT9)> v/ % Fifs B £ ¢ 38 30 » ¢ 35 OATI
OAT3 ~ ff\ﬁ-&ﬁ kv (UAT)-~ % #mt % 3-v 4 (MRP4/ABCC4) ~ ABCG-2 fogp ix i1
AR E hy o wWRY o REEE FD MR BOE ST T e 2 o Y
E 30 v 5o HUA BB i dk BATPRE o 4o b o BT B % g 0 B R
ok B PR R 0 R OB TR R B oA om(Xuetal, 2017) -

HUAZ % b (Gout)# 7 m;,;; FIAH o kYp DTG Bedp L £ (GHDx) fot R 7
2 g (WHO) Me3gpls = 5 cnficdp BAEm » 4258 7 » g b e 4 &~ B ffoit
)-%#E% BEH e TP o b EEFES DR E D RPH S B T] 64 K
MR YAk g & v st B4 4R (Socio-Demographic Index, SDI) 4p B » & SDI¥* % ¢ b 3 2
b ' ve MSDDB* % % M35 5 FER 2060 & o F B < 5 A H 4e55% o A b ein (TR
PR R FERPN ARG A B E AT P{eR SDI WY > SfEAEF 7 < 7 i ok
4= # (Mattiuzzi and Lippi, 2020) -

RBVRRR AT R ERA R~ FF R AN A S FRET R AT R
Pt ARk o BEAA LN B M B g IER R S R TS A Rt g
%ﬁﬁﬁmﬁkzixﬁwm4f%% BERAETEFE S L RTO ARG - TR

(5) B B g8 S s AR T 4 Penh g T

B3 FFFERERUAT bR S I AR Fop M F R )%m’;\ 4 (Zoppini
et al., 2009) - Chen (2022)# * 2011 &4r 2015 # ¢ Fatp &3 k45 (CHARLS)
5 g By o R ARES R 2 RO M A- i e ESEFATY 4
W3 719 £fe 625 £ FEEMRBIATRE L B KM RHUA) oS B 3 0 2 =04
ﬁ*ﬁﬁﬁﬁﬁﬁyﬂﬁﬁ@m&ﬁ’ﬁ%fﬁ&mAﬁ’“km@# A i
(triglycerides) & i jj R E(sUA)Z B & 5 Fw #2585 % (Chenetal., 2022) -

Busnatu % (2022)3F ¥ % % #:4 » 2 0 J‘fﬁ fad b f(TG)E B 2 %% & % 1EFyIR) ~ #&
s & R s g fe 2HIFpHE 150 7578 5 3 M (Busnatu et al, 2022) o Zhang % (2022) &% 2%
M s > B 2 & (Tianjin Chronic Low-grade Systemic Inflammation and Health,
TCLSIH) s 7|F % ¢ » $420,766 & & B FRp ~ -‘I&"}jzﬁ S E P e g g M (T AT G B
P8R s g (HUA)R B chp 3 ¢ 3 I F PR S B R e 4
B = 4p B (Zhang et al., 2022b) -

Obermayr % (2008)4F % s i Fk it B (HUA) = % & %A Jp 0% *6 F1+ (Obermayr et al.,
2008) - Costa ¥ (2022)4F $HUA ot 12 T%% (CKD) &% ¢ %4 8 # i fm I v i {252
1T0fF 922 tAREEH 34 & 5% CKD :mé. (x5 %9 A44d), TinE
#5 64416 fo FIMA BT T0%RE F R R “W‘ o 7WiBJE(SHPT) & 62.4%
,%,JF,Z 13 HUA S @ SHPT&* FUAEL % (7.2+1.8 ¥ 6.6+ 1.7mg/dL) * HUA% 4 &
1% (66% % 33%); ﬁrﬁg* T CHUARH % 544+ > eGFR§M - Bife B3 - PTHR
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Bm - AEd > HUAS S5 7 k3 st i it (SHPT) Ap M > 3 e 47 i &
@4 % D 37 B (Costaetal,2022) -

(6) FL EFEdRH 4 > L FRBMEGCUAEEL B X2 AR

F R RN LD E’;“E& 1 R (SUA) 7 08 A },%r Mox 2 =87
B (Wingrove et al., 1998) o & p & ~ ¢ B ~ fz W{r 2t § 7> chB g5 frf Sisdm* @ ;FK
FRIARSER -

2008 » % R4-417,662 % 20k () AP REYEHE X 2RB A AT (£
WrEG Ry EEBSUAZ M G FREED 2 RE IsUABE G 22 2 E4p
B# (Hak and Choi, 2008) ° 2006-2008# % 4f B s I8 4-4+1,530 £32-81 4k 4~ 14 ﬁf—r HHT Y RS
Bpom o { & Pk G frdd chsUAE F B (Stockl et al., 2012) = 2013& » p » 3 4749 & # &
30-74%k & e F #ar s F R f]\frx(UA)'v“ FARL %L F P AP REDh G Rh
oo £ B AR S L B E b hE g F]5 (Maruhashi et al., 2013) - Liu% (2014)3F #1,022

YRGS, (4280 k) FREEKRAES AR EDRFHENREREREIREAL
ﬁﬂrs gsUAE SR AR 2 b= fpk(Liuetal, 2014) - 5 S LR < & %ﬁ}‘;{fg% Rig ¢
s 2010 -2014 5820 4 472,241 *’é,T*’/‘imr—“ 15 B ILUAT (F 5 8 55 108 1215 (S S 13 3 eh
g F1+ (Joo et al., 2014) -

(7 BRBE>{EPHFE FPAF LGB I L FARBRFLRE

Calvo % (2014) & 1995-2007 #3# 4 % 5{8 6 A 4FL fr2eE f 4~ L5 R 8R40 I chf €
R Arp AR B > F AR UA) LS R E U e R e % 4 B Rsst > 2305 @
FledFs o 7 Ff\ﬁ’x(SUA)IE S e T oA AT 5 { EPERNNBHL > TPV g Est
~ e 5w p b e enH 4§ B (Calvoetal., 2014) -

&E»»Pgé e g UA B8 SRS SR & %A R u;; F3 o e dlE A b
A2 t gL Ry Y o F I sUA B8 8 4L T k& R ke @ P
A 7 A REE Fﬁ? F v aEg LMo FERES Y SUABSd 85wt g A gL
BB sk Bl R Y B 4P M (Prasad et al., 2017) o

Cho % (2019)i&— # 4p & { & 344 ch Fjpk s gk (HUA)fie & 5 38 07 b = o8 b o
.]vi e ERo RT3 3o HUA & & § i g mé&v & & F]+ (Cho et

L2019) 0 BLME4ED K B S wm%f—?ﬁw* ik s A MR A S B
IFLL»F, 2 % % (Maruhashi et al., 2013 ; Liuetal., 2014 ; Joo et al., 2014) -

Sunni & (2013)3F F 4~ WP v 5~ 2 R & ,}g,a ﬁ{ pEe sUA B fARMI G > |
WA LE T R i § T § 5 UA €54 b
% UA B £ a 9 T4 (Mumford et al., 2013) > fe &_» Simon % (2006)4£ 3 2,763 £ %4c < 5
fovtipcE -2 E F A%z 7 7 (HERS)eNG (g is 4 » T 3a%: 4.1 2 FFazb ik
i e = 2 CHD 7= > @ Pifgs R " Ppick -4 g m%‘ ik pctE M sUA &
(Simon et al., 2006) - 2528 » { EHpdrL m 2 UIR* PEg R E R F K K sUA @@ ¥ f2%
S F L LR CVD B B Fus G Y R -Te  E DL ORA
LS

\f'ﬂk



®) & FRAF KR eE AR A EH AN

Saenz-Medina ¥ (2022)3F ¥ A # it R ACVDNS P RopE & > ¥ 2 2 g o B ~ 5
o ¢ R RO e e B B g Y g TR el g K B AHUAS mi
AP I A P R i P e E i S e I’:&s'ﬂszxni’k\ﬁﬂ & WP IS A ’F! P )}'3\5
M Fend ERF  FEERTEERLF Do f ‘f‘f},‘ﬁ’f:},‘ﬁiﬁ‘ﬁi* P AR R G B A
1.20 = 1.24 2. & ’L’?fﬁf\i&.’ﬁ’j‘&\ gnrg’,e Tecadr? 24 w28 G
B> 2 - RN % PRETEP A AR, SREER TN 0 LG M AR
FoF N F RS hr P iRkt v F iR - iR %/ 0(Saenz-Medina et al., 2022) -

9) * FE#EZ T FESRB REL EMHUA)GE KT F

Prevalence of AAC(%)

ﬁ:&% Fli @ 4r o B AR T e £ 5w (coronary heart disease, CHD) % w3
L % (myocardial infarction, MI)J> B~ > " MRk e 4 7 129 £ CHD 2 MIshid B 185E £

F & koo Yang ¥ (2022) 444 2 b X i AR B i%WHM%P”(%7@WJ i &
16 £ 4L % % (Mendelian randomization method) #* § & Ak fg ~ B s ~ o Ui e ePAp B 1L
FI# 2 FIRRLE % 8 R Rk E(SUA)E 7o Lfa'fr:u VAL R RO R AEM o LG B
. CHD/MI #tsUAE G & & F]% B % Yy 0 2 SUA Eea g ¥ oA $#3E CHDZ
MI foos § chigh iie  § & 0 £ 8 87 7 5 (Yang etal, 2022) -

AFE G Ho T AHUAS S PR T wpms ol RS - o2 dig » { &
Pis o % HUA ch 0 % > B2 3 R BN AT k&8 sUA 8 57 o ARG &
- HaEAEFAY e

254 A 254 B 25 C
P<0.001 z P<0.001 =
P<0.001 g P<0.001 23 g
= S ™ g 20 P<0.001
s 158 5 P=0.61
15 154 15
§ 12.9 § L
2 2 11.4 11.0
10 g 104 [T
2 <
o o
5- 5 T T T 5-
1 2 3 1 2 3 1 2 3
SUA tertiles(total study subject) SUA tertiles(female study participants) SUA tertiles(male study participants)

W 4. 2950 A B(UA) A AV RIE B - B)* 1 r(O) T 1Y AAC & % - { &9

WL FESR b FRBREEEZ T B TR PL F R A i (Yanetal, 2020)

4 # "% 5 4F it (Aortic arch calcification, AAC) F P& 7 I §/k 4% & "R ofd fe /14
(subclinical coronary atherosclerosis) » i 22 5 {5 1o o 3 ’%’ﬁfi:‘? o= S h %% %740 M o Yan
%(2020) 5 L 7 f& sUA f# "% i (arteriosclerosis)fr CVD ¥ chi®* » ¥ frin sUA £
AAC 2 BenBf B> - JE 4 Y X B2 %FE G M sUA &% it jp2pleag? o
> 5920 rE& K 45 ¥z CVD )J%fffmx @éﬂ@ﬁk\’f‘r Yo Bl4HTT 0 TR
5920 &% ﬁéj‘ ¢ 5851 ¢ (144%) 5&"/"’%" BT AAC ° #77% iﬁbb’ﬁ & SUA = & = #c¥
FIH OAAC v H E P2 AEF (BISA); #2305 B Fé sUA & ® 3% F]pt § fr*
'F*Av\‘%'lxﬁlﬁ/n\%‘? P B AAC R S sUA = & e e g% (BISB)

» F e PR AR S LA (RSC); FRangHm A sUA &9 £ & A3
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AAC o= Aphf > % 2 8 &4 %3 { P 549 B (Yan et al., 2020) - Yan% (2020)H 3 i3k 22
g gprt > sUA ¥ ae £4 1 CVD - B % m:,‘};—, #(Yan et al., 2020) > # = & —%14 £ i
i # 2-(Fang, 2000; Lin et al., 2013; Kawabe et al., 2016) -

BFEHws el EH5 > Ea sUAR @ F M0 7 1 557 i £ 20epipck ohie
oo ppirZ KA H CVD A MHIpis aniiit o £ H F % 518~ 4 (Morise, 2006) - F8 @ o £ B,
F L TR TR B IR RAL 1 o (8 h CVD en fidpt o b i Rk B (SUA) $-5 Ph i 0
SRR % & { % (Yan etal., 2020) °

(10) % ks & (HUA) S < & § & f(CVD)en2 F ik

Maulana % (2022)4+ %+ & & < ‘i_vﬁff\ﬁ& i 2 st ;) 1420 & PubMed »
CINAHL = ScienceDirect FAIE ? 87 R Z4E% > & 592 AT P > * J HFEHRALP 3
Frpp(E B AR R )E X EAFES /BB ET L b REEC RS TR
AR PRSP o  TERFEA A BAFV WP B AR L2 BHE SRR
1 3% (Maulana et al., 2022)

Wang % (2022)#.% 289 ¢ A A1 # % (Acute Type a Aortic Dissection, AAD)
,és—%f s M pEls - &R _E %:fﬁ%% ' A __t] AAD R ¥ f LW B FF L
gk lgr o #dF L B8 Fd 7 & JRFh-9 F9 1t 5 (uric acid-to-albumin ratio, UAR )
fo D-= Bf 7 £ B‘FK—" A= b p TS o HY UAR #AR 2 ¥ - Fah- B AT
i % FlE c UARS #d#fe D-- BRI 2 F e & § 7= a3 :};] 1% (Wang et al.,
2022) «

Elakd gz (ACS) AA PR TR EEwivemmy §F 20 0 i %
e H"*ﬁ%f A= B2 A o Yucel(2022)3F ¥ 5 #p R B PRk 6 I M E & o w R
4 {354 (Cardiac biomarkers) &_.< % % f‘ FGEeHERINBERY AP REF T v iR A
ACS B~ goLfoh "6 4 & ¥ &> ,ﬁ;}ﬁéi& £ d o 1960& REEEEY SR Fe A o S
¢ 353X % 5 fhj A A pF(aspartate aminotransferase) ~ 5 f& %t & f# (lactate dehydrogenase) %
uiz 3-v (myoglobin) ; 1980-#& & i@ #* o epifi it %% (Creatine Kinase-MB, CK-MB mass)#_-
s FR R 1ps (CK-MB) > » 237108 k2% ACSehg i 2 84 » ik B4k
PlEFDZEMELF 51990 & » AEMWRF TS 6-12 ) E?B’»’]f,i AR R A

s susugt 3o (cardiac troponins) | @ # iR 34T }r’r T (troponin T) 4= I (troponin I) % &%
BT 100%° £ % > BERAYAL Y UHFORFRLIBRPIFRAMR OGO
T g 218 o ¥ b B F 1 4 fF (myeloperoxidase) fo s B A P AL S & v
(heart-type fatty acid—binding protein) % F7biomarkers:f¥ 7% {rsk 7@ 7 747 7 B > Bk
Z1 E %-¢ p %% ¥ (Yucel, 2022) «

B R RENL R R R F L %'wﬁa% LERTE > L mERS
TR IO () R F RS L fET P CAD R § S TR R 2R R PR L SRR
it BB AP ERRP AR RpF R REF LR L s E L SRR AR C F R
#-v (C-reactive protein)fr e 3| L #k & ﬁﬁ(homocysteine),?‘u & _# iz biomarker(Yucel, 2022) °
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2. Rf TR iR E ¥ CADHR :

Lin % (2017)%+ 4 # 8,047 =7 h

allopurinol (A ‘e ) ~ 4,141 = %_ K PR H benzbromarone (B %

# (A/Bx);

BEBE R Y > AFETE pAHE

3AEF2 A AR

4. R

%t E#2 EH

PR Bl4prt o & f& 49 % (Potassium
¥ %F'_%hig e oo ‘/F ﬁ(ﬁ’xlg SR oEed
(hepatic xanthine dehydrogenase,

é_—i’l,ﬁ

T % BT R f}ﬁxé&«#’ (Allopurinol, benzbromarone)
T#cfc CAD R "¢ 2 B E 5 B E-F BRI %o 77
TEE A B R F e 5w p(CAD)FIR 6

7~

P42 LR E RETH R IRY
@)% 2,484 B F M IRZ BE
BHEE e

% % (Lin et al., 2017) -

oxonate) - fE¥E i gt (250 mg/kg, ip) & iF

v = (xanthlne ox1dase XO)2 5 kA ¥ 4 fis
XDH) 7% {4 fo 3+ 5%

g f i § 1 F (hepatic lipid

peroxidation) ( %) 2 & ) (Dolati et al., 2018) -

D s L)

F ok 8 LA P A

35 % F,'é&r,:]\i:,\._ii )y e & i I%‘:J“‘)i}.@/{k?’ e f};’{i;a— Ef']6 Bk Lbﬁﬂﬁ&%‘}’\f

IWAXI R X

Percentage of survivors

Life phase equivalencies

B | R
Mature
adult ‘
3-6 ",
old . 50%
months - % survivorship
Middle- A (28 m.)
aged 18-24 .
 — months
10-14
months
| [ Lo
l T | +_
1 [ 12 18 24 a0 k[
Mouse age {months)
20-30 3847 56-69
years years years
L . | | |
[T 1 [ [ [ I
12.5 ] 425 56 69 81 a4

Human age equivalents (years)

Maturational rate comparisons

Ages Mouse vs. human
Birth—1 month 150 times faster
1-6 months 45 times faster
6+ months 25 times faster

® 5. C57BL/6J

TR R A S PR A
M ds g F 2 & A sE g (Flurkey et al.,
2007) -

12

BB chE 8409 5 4 AE 20-30 K 5 B 5) o

5 AP # #i@ o 2 C5TBL/6) | B G B J & i*—
RE6 V) BB P B ’fJ‘ &

A

DI E AR B

Nt # b (dodpd | &
x-_'-_8 B2 s A 3 Bk x'ﬂmsy,ﬁrn%ﬂﬁf')
EAT MR R RE D PR

Bt 10 7 s AR R Y ERED(H 5 4

KEO38 )t E‘*ﬁﬁ%ﬁiﬁ'lf'l'ﬁ B A B
AR PSRy bldeE 1 A Ze R
T @ * 5 # % (acumulation of

activated/memory T cells) > ® & ‘e g b
FREFE 14 BP(QEAREAT R B
FRAAFFTREL PRy SO RE
Wo F P EEARR N REFTY P A
B i o

R L T
*56%)’iﬁiguﬁﬂv%%ﬂﬂﬁﬁbw
7 REEY L PRSI X R
mi L% A 24 T (Y A 5K 69 F)
(Flurkey et al., 2007) -



B FLC R

L.RE&E:
(1) R b4~

ICR | & (22-25g; sefb ~ wpid) Mg ST 2 JPHE(R) 2P o | B4
BAEAERS L ARRLBFAREE I AR AR IRER  REER
20-26°C ~ AP $HiR A 50£10%2 12 ] pFok/m ik AT T > B4 7 L p o B G 2 AR
Koo ] RERIY - 3FtE o iR PRk L P REEA B o

ﬂ\ﬁ’ﬁgiﬁ,ilj R @A A EAFYHBF Y 2REL R € (JACUC)
FEFLE (AFH%HIE 11IMKCAUPO0001 % « ¥ + & %% 111009) ; #13 F %
Bofrenig * B ISREREL € 107 £ 67 22 pgFF TR%RBFRES @
Ppal, 2R RERVE SR HRGLIR BT

(2) § 5w

% f9Zhang % (2017)= ;2 » A 3&5 ¢ * 27 &2 57 #ICR/| & » F5k e v A 4
ZoHRBRE -FEHRE S SRHERE B E £ - BRRE-

Aohbidz 0 BE L T x 108/ x2 fEF 0 # (27 #6250 ) x2
B (Ppsze)s 2o 2] 81408 2 212 R 140 & (Zhang et al., 2017)3% #
BRE- B (TR R 60 #) R SF R FHREIAS

2R %k

Z o 7 %% WA vehicle 5 # %ﬁ-?_E'_(Potassium oxonate 300 mg/kg ; "E Vi1 &)
FRAEHRE SR HBREZ B BV FEHRE(GHRE FrJRET 428
oK)~ ok R 2 (Allopurinol 40 mg/kg/day ; v PRI ) ~ Sk e (Leonurlne 15, 30,
60mg/kg % Leonurus japonicus ethanol extract 300mg/kg ; © PRI = ) 3% E+ - B/ FFL
HEGARHREZ Re) HEDPF L 4 &

éﬁ%’%ﬁ—@ s R R~ S EBR TR R A B R TR - e
BFET AT (4°C, 3,000 rppm, 10 mins) > B~ ¥ i 15 55 20-20°Crk 48 0 R
BT & %ﬂ‘“‘f }%zg‘.f—r}]‘% Dﬁ—kﬁﬁﬁ ¢} ’B’*E'F (BF% 2 T%) il o A

T <“£ﬂ’§‘f1§l§v’ » e~ 2 1 8 (ml/g) 0.9% normal saline ¥2§ £ gt~ (4°C, 8,000 rpm,
10 mins) > P~F ik > S H B TIFERE TP M ARRIE P o

3.RE - BAE L AL
(1) RE -

ELISA reader ( BioTek Instruments Ins., USA) ~ & * % 2:;% % # (Bio-Rad,
USA) -~ RT-PCR (QIAGEN, Germany) - H &R BXFZ oL PR REY 55H* -
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(2) BREFE2 F
A e &

% pk49 B (Potassium oxonate, Oxonic acid potassium salt) : (>98% ; SML0670 » CAS
Number 24697-74-3 > Sigma-Aldrich Inc, USA); & * & » kB P 3 322 e -

iR HRE
Allopurinol 40mg/kg (APL), Sigma-Aldrich Inc, USA -
C. 3#5 = © Leonurine, Sigma-Aldrich Inc, USA -
LEL: Leonurine 15mg/kg
LEM: Leonurine 30mg/kg
LEH: Leonurine 60mg/kg

LJE: Leonurus japonicus ethanol extract 300mg/kg

Leonurusjaponicus ethanol extract # & /% : ¥+ ¥ B H(p &2 § 2 2075404

oPF A REEFR 397 B & lﬁi@*t’ Z4 (IV)ie i\%ﬁﬁéfil 5«;‘4 %\ﬁ_ %
ﬁ‘“ﬂl FE T B R 5 Leonurus japonicus o # 4 SRS ) 2em & R {8 0 M okdnik
ISR o 2B~ 3 kg )5 95% ethanol F B~2 50-60°Cik .‘qﬁ:}« FeET (5 kER

5 506) 1 AL A P o

C. pp* %
ZOletll(Aﬁ’i\ ):VIRBAC ‘5o # R (2 M) > d S BasZErimrg Lo @ fZ(H
BB ¥ 05393 5) o

D. & Rl:EH :
RNA Keeper : PROTECH (RT-R485) > A i & im3 A @ o
E. &Rl :
- Serum/Liver Detection: Uric acid, Xanthine Oxidase (XO)
- PCR : IL-6, IL-1B, NF«xB, CRP -
F. H 334 :

PR AR R R R A 0 X g B RAGEH
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4 Pwp ~FEIEAFTRA
A. Serum Biochemical Indexes Detection :
(A) #kpt 4 #7 Uric acid Array :
i % 2 % ¥ %A 4 +7 (Randox Laboratories Ltd, Crumlin, UK ) o B~ ; 7 Fhe N F R
BRI R LEEG H>ANZTCT FJE S A48 i * & kk R 23520 nm & Plquinoneimine
z vk g (Fossatietal., 1982) -
(B) Serum Xanthine Oxidase (XO) Array
®* 2 XR&EM A AT 0 Pon i 4e » Xanthine Oxidase Assay ##| T £393 >
325°CT F g 0 570nm # 54 &R - X 0 BRI BIEE & < 52 0 DAST0 =

(A570)final — (A570)initial (SIGMA ALDRICH, MAK078) -

B. Liver Biochemical Indexes Detection :
Liver Xanthine Oxidase Assay :
® B AR SKERE T AT > BOFEISE R 40 » Xanthine Oxidase Array & 1
R eI > 25°CT F > M570nm FS5A s R- K0 B RBIEER S S
DAS570 = (A570)final — (A570)initial (SIGMA ALDRICH, MAKO078) -

C. RNA 4 #tfrReal-time PCR¥ EFPCRA 47 :
FHe PR/ TR @ % Trizol 2 W &% 4% RNA> 2R 18 & = cDNA-# * Superscrlpt I
First Strand (Invitrogen > USA ) #+4 3710 pug 3 RNA i& {73 #45x-PCR - R ] *
RT-PCR # #{ 20-50ng cDNA - ¢ # 313 40 (Qin et al., 2018) :

Primer name Sequence (5' — 3")
IL-6-F TGGAAATGAGAAAAGAGTTGTGC
IL-6-R CTCTGAAGGACTCTGGCTTTG
NF-kB-F1 TGGAACAGCCCAAACAGC
NF-kB-R1 CACCTGGCAAACCTCCAT
CRP-F(mouse) CCAGGACTCCTTGTCCTTGA
CRP-R(mouse) CAGTGGCTTCTTTGACTCTGC

IL-1beta-F(mouse) GCTTCAGGCAGGCAGTATCA
IL-1beta-R(mouse) TGCAGTTGTCTAATGGGAACG

D. 3572 § i 3 (Histological Analysis) :
Bool BLGHR s Bk Bk~ A Bk A B2 AU MIRp R R AR BT B5
Mele SR M B 10%A8 5 Hp R Y B4t o oo mat p Y > 2 A 4um
W’JE_%\« B oo gl e F‘« 7 5 gk A # e 2 (Haematoxylin and eosin stain, H&E ) i {7

F oIt BiER A B SURILE P g o SRR SR B R AR R

AAR G 2o % P TRLRBEBRTVRAABRBAEG > OTRALEREY UTR e RE -

5. A4

*E 5k 2 % % By 11 One-way ANOVA 4~

17 % B # £ {1 * Scheffer’s multiple range
test #& T e 2_ &g F 4 > % pvalue -] 3t 0.05 P & 7 £ it

FRAE
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L Bkt (3 RREEH)

B Fjps s gk (HUA) 24 B 8 % @ fm; FEFGERE (ACE7.0 mgdl) g o B
PRHUAZ - o s> e v § BR- A SG R ¢ FEARFEEE A b~ 5o ok
% (Baoetal,2022) - ik Ak (SUA) gk s (UUA) § 2 &40 M 0 348
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Table 1. Effects of Leonurine and Leonurus japonicus ethanol extract on Heart index in

3-month-old and 6-month-old mice with potassium oxonate-induced hyperuricemia model.

Groups 3 month male 3 month female 6 month male 6 month female
Sham 0.4022+.011 0.4018+.005 0.3918+0.018 0.3884+0.013
CTL 0.4391+.006" 0.4495+.011% 0.4341+0.022% 0.4307+0.014%
ALP 0.4099+.006™ 0.4058+.007" 0.3963+0.006 0.3665+0.021"
LEL 0.4160+.010 0.4223+.006 0.4131+0.017 0.3993+0.007
LEM 0.4101+.010" 0.4227+.009" 0.3749+0.020" 0.3862+0.007"
LEH 0.4077+.008" 0.4106+.012" 0.3792+0.014" 0.3823+0.008"
LJE 0.4183+.009 0.4177+.010 0.3437+0.020" 0.3635+0.023"

Each value represents “P < 0.05, #P < 0.01 as compared with the Sham group; * P < 0.05, ** P <
0.01 as compared with the CTL group. (One-way ANOVA followed by Scheffe’s multiple range

tests).

Table 2. Effects of Leonurine and Leonurus japonicus ethanol extract on Hepatic index in

3-month-old and 6-month-old mice with potassium oxonate-induced hyperuricemia.

Groups

3 month male

3 month female

6 month male

6 month female

Sham
CTL
ALP
LEL
LEM
LEH
LJE

4.5820+0.095
5.4019+0.206™
4.8097+0.165"
5.3733+0.186
5.0887+0.102
4.8781+0.130"
5.1096+0.066

3.9950+0.121
5.2282+0.171%
4.8060+0.100"
5.1747+0.141
4.9754+0.091
5.5614+0.215"
5.0687+0.136

4.9445+0.138
5.5383+0.209"
4.9263+0.184"
5.4260+0.143
5.0920+0.193
4.9902+0.066"
5.0485+0.148

4.2422+0.215
5.1591+0.151%
5.4280+0.169"
5.1260+0.094
5.3952+0.210
5.0820+0.075"
5.2430+0.144

Each value represents *P < 0.05, P < 0.01 as compared with the Sham group; * P < 0.05 as
compared with the CTL group. (One-way ANOVA followed by Scheffe’s multiple range tests).
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Table 3. Effects of Leonurine and Leonurus japonicus ethanol extract on Kidney index in

3-month-old and 6-month-old mice with potassium oxonate-induced hyperuricemia.

Groups 3 month male 3 month female 6 month male 6 month female
Sham 3.2092+0.125 3.3645+0.067 3.5152+0.108 3.6582+0.130
CTL 3.6314+0.124" 3.9234+0.179" 4.0463+0.143 4.1770+0.087*
ALP 3.4672+0.135" 3.4593+0.114" 3.6316+0.116" 3.7985+0.111"
LEL 3.6593+0.101 3.7323+0.112 3.9185+0.108 4.027140.125
LEM 3.6006+0.116 3.6349+0.085 3.8738+0.140 3.9017+0.191
LEH 3.5430+0.058" 3.4310+0.108" 3.5115+0.169" 3.7580+0.131"
LJE 3.5509+0.099 3.727140.098 3.8223+0.216 3.9803+0.113

Each value represents *P < 0.01 as compared with the Sham group; * P < 0.05 as compared with
the CTL group. (One-way ANOVA followed by Scheffe’s multiple range tests).
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Fig. 6. Effects of Leonurine and Leonurus japonicus ethanol extract on uric acid levels in

3-month-old mice with potassium oxonate-induced hyperuricemia. Each value represents
#P <0.01, P < 0.001 as compared with the Sham group; ~* P <0.01, ™ P < 0.001 as
compared with the CTL group. (One-way ANOVA followed by Scheffe’s multiple range
tests).
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Fig. 7. Effects of Leonurine and Leonurus japonicus ethanol extract on uric acid levels in
6-month-old mice with potassium oxonate-induced hyperuricemia. Each value represents
#P <0.01, P < 0.001 as compared with the Sham group; ~* P < 0.01 as compared with the
CTL group. (One-way ANOVA followed by Scheffe’s multiple range tests).
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Fig. 8. Effects of Leonurine and Leonurus japonicus ethanol extract on XOD levels in 3-month-old
mice with potassium oxonate-induced hyperuricemia. Each value represents P < 0.01 as
compared with the Sham group; ~ P < 0.01, ™" P < 0.001 as compared with the CTL group.
(One-way ANOVA followed by Scheffe’s multiple range tests).

25



1000 - N 5 mmale

B 5 mfemale
200
=
=
= G00
m
of
£5
=K
B 400 -
[1k]
I
200 4
0

Sham A LEM

Fig. 9. Effects of Leonurine and Leonurus japonicus ethanol extract on XOD levels in 6-month-old
mice with potassium oxonate-induced hyperuricemia. Each value represents P < 0.01 as
compared with the Sham group; ~* P < 0.01, ™" P < 0.001 as compared with the CTL group.
(One-way ANOVA followed by Scheffe’s multiple range tests).

Table 4. Effects of Leonurine and Leonurus japonicus ethanol extract on IL-1f mRNA levels in

3-month-old and 6-month-old mice with hyperuricemia induced by potassium oxalate.

Groups 3 month male 3 month female 6 month male 6 month female
CTL 24.04+0.52 24.71+0.31 25.17+¢0.31 25.51+£0.33
ALP 24.20+1.07 24.23+0.60 23.64+0.71 25.08+0.40
LEL 23.74+0.38 24.24+0.44 23.3140.55 25.11+£0.43
LEM 23.25+0.71 23.81+0.51 23.66+0.35 24.16+0.23
LEH 24.21+0.27 24.87+0.80 23.60+0.29 24.12+0.25
LJE 24.02+0.22 24.29+0.09 23.98+0.40 24.32+0.44

Data are expressed as the mean + SEM. (One-way ANOVA followed by Scheffe’s multiple range

tests).
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Table 5. Effects of Leonurine and Leonurus japonicus ethanol extract on IL-6 mRNA levels in

3-month-old and 6-month-old mice with hyperuricemia induced by potassium oxalate.

Groups 3 month male 3 month female 6 month male 6 month female
CTL 31.64+0.60 31.58+0.65 31.46+0.77 32.07+0.52
ALP 30.17+£2.29 32.61+0.48 31.52+0.57 30.37+1.29
LEL 30.03+1.07 32.34+0.58 30.18+1.03 32.744+0.54
LEM 29.41+1.68 31.97+0.33 29.94+0.80 32.97+0.74
LEH 31.50+1.67 32.35+0.33 33.09+0.16 32.73+0.51
LJE 30.12+0.94 31.40+0.58 32.41£0.15 32.97+1.08

Data are expressed as the mean + SEM. (One-way ANOVA followed by Scheffe’s multiple range

tests).

Table 6. Effects of Leonurine and Leonurus japonicus ethanol extract on CRP mRNA levels in

3-month-old and 6-month-old mice with hyperuricemia induced by potassium oxalate.

Groups 3 month male 3 month female 6 month male 6 month female
CTL 25.11+0.06 27.08+1.00 25.10+0.46 25.92+0.39
ALP 24.51+0.38 24.21+0.37 25.14+0.45 25.43+0.39
LEL 24.11+0.21 23.95+0.43 25.26+0.80 24.99+0.71
LEM 24.81+0.26 24.77+0.88 24.86+0.23 25.56+0.96
LEH 24.14+0.07 24.934+0.37 24.83+0.15 25.54+0.70
LJE 25.29+0.30 27.11+£0.34 26.08+0.63 27.27+0.42

Data are expressed as the mean + SEM. (One-way ANOVA followed by Scheffe’s multiple range

tests).
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Table 7. Summary of histopathological sections of 3-month-old male mice with hyperuricemia induced by potassium oxalate treated with

motherwort alkaloids and motherwort ethanol extract.

Grou
Organ Histopathology P
Sham CTL ALP LEL LEM LEH LJE
Kidney
fojﬁffrjgl’n/ necrosis, tubule, 0.00+0.00 3 00+0.29%% 2704026 3.0040.33 2.90+031 2.904027 2.40+0.16
Dilatation, tubular, multifocal 0.00£0.00  3.10+£0.37"%2.90+0.50 3.00+£0.57 3.00£0.47 3.00£0.42 2.40+0.16
Fibrosis, interstitial, multifocal 0.00+£0.00 0.70+£0.26* 0.60£0.26 0.70+£0.36 0.60+0.22 0.60+0.22  0.00+0.00"
Inflammation, multifocal 0.00+£0.00 2.20+0.13*%2.10+0.27 2.00+0.25 2.10+0.27 2.00+0.29 1.70+0.15"

Regeneration, tubular, multifocal 0.00+£0.00  2.60+0.30 2.50+0.30  2.60+0.42 2.60+0.37 2.60+0.26 2.00+0.00
Uric acid crystal, tubular, multifocal (0.00£0.00 2.30+0.15" 2.10£0.27 2.00+£0.29 2.00+0.25 2.00+£0.21  2.00+0.00

Liver
Inflammation, multifocal 0.00+£0.00  0.70+0.51 0.20+0.20 0.30+0.15 0.20+0.13  0.10+0.10  0.00+0.00
Necrosis, multifocal 0.00£0.00  0.70£0.51  0.00£0.00 0.20+0.13  0.20+0.13  0.10£0.10  0.30+0.21
Granuloma, serosa, multifocal 0.00+£0.00  1.10+£0.37* 0.60+£0.26 0.80+£0.29 0.40+0.16 0.30+£0.21 0.90+0.31

-: No significant lesions.
I: Degree of lesions was graded from one to five depending on severity: 1 = minimal (< 1%); 2 = slight (1-25%); 3 = moderate (26-50%); 4
=moderate/severe (51-75%); 5 = severe/high (76-100%).

2 Incidence: Affected mice/ Total examined mice.

3 The final numerical score was calculated by dividing the sum of the number per grade of affected mice by the total number of examined mice.

4 The subtotal mean score was calculated by dividing the sum of the number per grade of each lesion of affected mice by the total number of
examined mice (n = 5-7).

# Statistically significant difference compared to the Sham group at p<0.05.

" Statistically significant difference compared to the CTL group at p<0.05.



Table 8. Summary of histopathological sections of 3-month-old female mice with hyperuricemia induced by potassium oxalate treated with

motherwort alkaloids and motherwort ethanol extract.

Grou
Organ Histopathology P
Sham CTL ALP LEL LEM LEH LIE
Kidney
fojﬁftf(f‘;‘fn/ necrosis, tubule, 0.0£0.00  1.60+0.22% 0.80+024 1.6040.37 1.4040.45 1.40+042 1.60+0.26
Dilatation, tubular, multifocal 0.0£0.00  1.50+0.22**(0.80+0.24 1.50+0.30 1.30+0.39 1.30+0.39 1.50+0.34
Fibrosis, interstitial, multifocal 0.0£0.00  0.40+0.16" 0.20+0.13 0.40+0.26 0.40+£0.22 0.40+£0.26 0.40+0.22
Inflammation, multifocal 0.0£0.00  1.30+£0.21%0.50+0.24 1.20+0.32 1.00+0.33 0.80+0.35 1.10+0.31

Regeneration, tubular, multifocal 0.040.00  1.20+0.24"% 0.60+£0.26 1.10+0.34 1.00£0.36 0.70+0.36  1.20+0.35
Uric acid crystal, tubular, multifocal (.0+0.00  0.80+0.24* 0.70+0.21 0.80+0.24 0.80+0.32 0.70£0.36  0.80+0.24

Liver
Inflammation, multifocal 0.00+£0.00 0.00+0.00 0.30+0.30 0.20+£0.20 0.20+£0.20 0.20+0.20 0.30+0.21
Necrosis, multifocal 0.00+£0.00 0.00+0.00 0.00£0.00 0.20+£0.20 0.00+£0.00 0.00+0.00 0.30+0.21
Granuloma, serosa, multifocal 0.00+£0.00 0.00+0.00 0.00+£0.00 0.00+£0.00 0.00+0.00 0.00+0.00 0.00£0.00

-: No significant lesions.
I: Degree of lesions was graded from one to five depending on severity: 1 = minimal (< 1%); 2 = slight (1-25%); 3 = moderate (26-50%); 4
=moderate/severe (51-75%); 5 = severe/high (76-100%).

2 Incidence: Affected mice/ Total examined mice.

3 The final numerical score was calculated by dividing the sum of the number per grade of affected mice by the total number of examined mice.

4 The subtotal mean score was calculated by dividing the sum of the number per grade of each lesion of affected mice by the total number of
examined mice (n = 5-7).

# Statistically significant difference compared to the Sham group at p<0.05.

* Statistically significant difference compared to the CTL group at p<0.05.



Table 9. Summary of histopathological sections of 6-month-old male mice with hyperuricemia induced by potassium oxalate treated with

motherwort alkaloids and motherwort ethanol extract.

Organ Histopathology Group
Sham CTL ALP LEL LEM LEH LJE
Kidney
fojﬁffrjgl’n/ necrosis, tubule, 0.00£0.00 5 940 26" 2.56:0.41 3.0040.50 2.67+023 2.11:0.30 2.78+0.43
Dilatation, tubular, multifocal 0.00+0.00  3.22+0.43%%2.44+0.41 2.89+0.48 2.67+0.23 1.67+0.16 3.00+0.37
Fibrosis, interstitial, multifocal 0.00+0.00  0.89+0.26" 0.33+0.23 0.89+0.20 0.78+0.27 0.44+0.24  0.89+0.26
Inflammation, multifocal 0.00+0.00  1.89+0.20# 1.67+0.23  1.89+0.35 1.89+0.26 1.44+0.29 1.89+0.26
Regeneration, tubular, multifocal ~ 0.00+0.00  2.00+0.23% 1.78£0.27 1.78+0.32 1.56+0.24 0.89+0.26 1.78+0.27
Uric acid crystal, tubular, multifocal 0.00+0.00 1.89+0.30 1.56£0.24 1.56+0.29 1.56+0.24 1.1140.26 1.67+0.23
Liver
Hyperplasia, Kuffer cell, multifocal 0.00£0.00  2.00+0.00%# 2.00+£0.00  1.22+0.27 1.56+0.17 1.22£0.22 1.67+0.16
Inflammation, multifocal 0.00+0.00  0.00+£0.00  0.00+0.00 0.44+0.29  0.33+0.33  0.00+0.00  0.00+0.00
Necrosis, multifocal 0.00£0.00  0.00+£0.00  0.00+0.00  0.00£0.00  0.33+0.33  0.00+0.00  0.00+0.00
Granuloma, serosa, multifocal 0.00+0.00  0.00£0.00  0.00+0.00 0.22+0.22  0.444+0.29  0.00+0.00  0.22+0.22

-: No significant lesions.

=moderate/severe (51-75%); 5 = severe/high (76-100%).
% Incidence: Affected mice/ Total examined mice.

3 The final numerical score was calculated by dividing the sum of the number per grade of affected mice by the total number of examined mice.
4 The subtotal mean score was calculated by dividing the sum of the number per grade of each lesion of affected mice by the total number of

examined mice (n = 5-7).

# Statistically significant difference compared to the Sham group at p<0.05.
* Statistically significant difference compared to the CTL group at p<0.05.

: Degree of lesions was graded from one to five depending on severity: 1 = minimal (< 1%); 2 = slight (1-25%); 3 = moderate (26-50%); 4



Table 10. Summary of histopathological sections of 6-month-old female mice with hyperuricemia induced by potassium oxalate treated with

motherwort alkaloids and motherwort ethanol extract.

. Group
Organ Histopathology
Sham CTL ALP LEL LEM LEH LJE
Kidney
Degeneration/necrosis, tubule, 0.00£0.00 5 g0+0.32%# 2504030 3.10+0.34 2.704026 2.67+028 2.80+0.29
multifocal
Dilatation, tubular, multifocal 0.00£0.00  3.20+0.29% 2.70+0.33  3.00+£0.36 2.90+0.34 2.89+0.26 3.00+0.29
Fibrosis, interstitial, multifocal 0.00+£0.00  1.30+0.26" 0.90+0.27 1.20+£0.32 1.20+0.35 1.22+0.27 1.30+0.30
Inflammation, multifocal 0.00£0.00  2.10+£0.27"#1.90+0.23 2.10+£0.18 2.00+£0.21 1.89+0.20 2.00+0.21

Regeneration, tubular, multifocal 0.00£0.00  1.90+0.27*% 1.50+0.22 1.90+0.23 1.90+0.23 1.78+£0.22 1.90+0.18
Uric acid crystal, tubular, multifocal (0,00+0.00  1.80+0.13"* 1.50+0.16 1.50+0.16 1.50+0.16 1.44+0.17 1.50+0.16

Hyperplasia, Kuffer cell, multifocal  0.00+0.00  2.10+£0.10%% 1.60+0.22  1.90+0.10  1.80+0.20  2.00+0.00  2.10+0.10

Inflammation, multifocal 0.00£0.00  0.00+£0.00 0.00+£0.00 0.00+£0.00 0.00+£0.00  0.00+0.00  0.00+0.00
Necrosis, multifocal 0.00+0.00  0.00+£0.00 0.00+£0.00 0.00+0.00  0.00+£0.00  0.00+=0.00  0.00+0.00
Granuloma, serosa, multifocal 0.00+£0.00 0.20+£0.20 0.00+£0.00 0.00+0.00  0.00+£0.00  0.00+0.00  0.60+0.30

-: No significant lesions.

: Degree of lesions was graded from one to five depending on severity: 1 = minimal (< 1%); 2 = slight (1-25%); 3 = moderate (26-50%); 4
=moderate/severe (51-75%); 5 = severe/high (76-100%).

2 Incidence: Affected mice/ Total examined mice.

3 The final numerical score was calculated by dividing the sum of the number per grade of affected mice by the total number of examined mice.

4 The subtotal mean score was calculated by dividing the sum of the number per grade of each lesion of affected mice by the total number of
examined mice (n = 5-7).

# Statistically significant difference compared to the Sham group at p<0.05.

* Statistically significant difference compared to the CTL group at p<0.05.
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Fig. 10. Histopathological findings of the kidneys in the potassium oxonate induced hyperuricemic
mice for 3 mos. No significant lesion of the kidneys was found in Sham (A-C); however,
multifocal interstitial nephritis with inflammatory cell infiltration, tubular
degeneration/necrosis, dilation (arrow) and regeneration, interstitial fibrosis with uric acid

crystals in the kidneys were found in the CTL (D-F), ALP (G-I), LEL (J-L), LEM (M-O),
LEH (P-R) and LJE (S-U) groups. H&E stain. 40x, 100x, 400x. Arrow.
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Fig. 11. Histopathological findings of the aorta in the potassium oxonate induced hyperuricemic
mice for 3 mos. No significant lesion of the aorta was found in Sham (A), CTL (B), ALP (C),
LEL (D), LEM (E), LEH (F) and LJE (G) groups. H&E stain. 400x. Arrow.



Fig. 12. Histopathological findings of the heart in the potassium oxonate induced hyperuricemic
mice for 3 mos. No significant lesion of the heart was found in Sham (A), CTL (B), ALP (C),
LEL (D), LEM (E), LEH (F) and LJE (G) groups. H&E stain. 400x. Arrow.



Fig. 13. Histopathological findings of the liver in the potassium oxonate induced hyperuricemic
mice for 3 mos. No significant lesion of the liver was found in Sham (A), CTL (B), ALP (C),
LEL (D), LEM (E), LEH (F) and LJE (G) groups. H&E stain. 400x. Arrow.
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Fig. 14. Histopathological findings of the kidneys in the potassium oxonate induced hyperuricemic
mice for 6 mos. No significant lesion of the kidneys was found in Sham (A-C); however,
multifocal interstitial nephritis with  inflammatory cell infiltration, tubular
degeneration/necrosis, dilation (arrow) and regeneration, interstitial fibrosis with uric acid
crystals in the kidneys were found in the CTL (D-F), ALP (G-1), LEL (J-L), LEM (M-0O),
LEH (P-R), and LJE (S-U) groups. H&E stain. 40x, 100x, 400x. Arrow.
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Fig. 15. Histopathological findings of the aorta in the potassium oxonate induced hyperuricemic
mice for 6 mos. No significant lesion of the aorta was found in Sham (A), CTL (B), ALP (C),
LEL (D), LEM (E), LEH (F) and LJE (G) groups. H&E stain. 400x. Arrow.



Fig. 16. Histopathological findings of the heart in the potassium oxonate induced hyperuricemic
mice for 6 mos. No significant lesion of the heart was found in Sham (A), CTL (B), ALP (C),
LEL (D), LEM (E), LEH (F) and LJE (G) groups. H&E stain. 400x. Arrow.



Fig. 17. Histopathological findings of the liver in the potassium oxonate induced hyperuricemic
mice for 6 mos. No significant lesion but Kuffer’s cell hyperplasia (arrow) in the liver was
found in Sham (A), CTL (B), ALP (C), LEL (D), LEM (E), LEH (F) and LJE (G) groups.
H&E stain. 400x. Arrow.



