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Anti-gout effect of hirudin and its mechanism
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Abstract: Objective To investigate the anti-gout effect of hirudin and its mechanism. Methods Hypoxanthine was used to replicate
mouse model of hyperuricemia. Sodium uric induced acute gouty inflammation in rats to observe the effect of hirudin on the level of uric
acid and inflammation induced by acute hyperuricemia. The serum uric acid, serum urea nitrogen, serum xanthine oxidase activity, and
liver xanthine oxidase activity were observed in chronic hyperuricemia mouse model induced by potassium oxonate. The changes of
renal pathology, the level of C-reactive protein (CRP) and the expression of glucose transporter 9 (GLUT9) were also be tested. Results
Hirudin could significantly reduce the serum uric acid level in hyperuricemia mice induced by hypoxanthine and significantly inhibit
acute toe swelling induced by sodium uric acid in rats. It could significantly reduce the level of serum hyperuricemia, decrease the level
of blood urea nitrogen (BUN), significantly inhibit the expression of GLUT9 and alleviate the pathological changes of kidney in chronic
hyperuricemia mice induced by potassium oxazinate. Conclusion Hirudin has significant anti-hyperuricemia and anti-gout effects, and
its mechanism may be related to the protection of kidney and the regulation of GLUT9 expression.
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Poecilobdella manillensis Lesson BTk, NE
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1 #
1.1 IR

SPS Z ERMAFH/NER, AFTE 18~22 g; Wistar
KA, RFRE 180~220 g, HH THERIA AL
SRt ShPIEFAIES SCXK £E 2014-0002.
1.2 AR5

KIEZR, Bfl; JER T, REEE TR
AR AT, LS 05161002; KEES . JREZH
ARERET, 08 Sigma AR =N RN & (it
5 20170426) JREFAFIE (5 20170208) . #
RS ALEFAT & (LS 20170207), BERTEERAE
Y TREGF T DR C-RMNEH (CRP) & i
& FIIEM AR A R A ), #E5 E20171001A;
Wi m s 9 (GLUT9) $idk, JbnifesttEvRl
HARAR; PietZkEn (g6 ik, i
mn R A RHEA R A .
1.3 &5

13960 %! iMark F#Fr{¢ (Japan Bio-Rad A #]);
TDL-5000B BRI AR B 0L (i = Rl 22
J7); ChemiDoc XRS b4 KIEHiE R4 (EH
Bio-Rad A d]).
2 Rk
2.1 JKEEZAYHIF

G iy vk (R 7 T S LR AE A R 245 )
HAHBAT, it 20161205), 4 TR A
Tt 50 BT 8 4 B 9 R 4 s N R R R IR TR B ) R 2R
1% (L5 Poecilobdella manillensis Lesson. &

WAL 5 I (2% AEN) S 1)l i 1 B 1 2%
I BRI REE S R TR AR
AR RIMER, B RARKIERIRIOR, RIRKIER
PR A AL J5 I NGREEAT A VR T 1845 2R R
B RAR KR 27 i (TR0 96%, 4 LR &
215200 ATU/g), SEZI6FKIEZRIMAFRS) (K18
KD R KR 2R 200 ATU/g I -
22 IPREESIFSHEMS RIS
EEUAR TR 18~22 ¢ REIF/INR 60 H, B,
BENL M 6 41, A2 10 K, BPXHRRA, HiRI4, B
PEZGHIMERE - (10 mg/kg) 4, KERS. H. &
I (800, 400 200 mg/kg) 4. S ig 4524,
FR IR, XTRRAFBIIA ig o5 TR RUZEIRK,
HESE 12 do BRATRRASL, HREHRRGZ 1 h)G
NBR ip REEPEIS 600 mg/kg, 1 h JEHRERELML, 3 000
r/min B50> 10 min, H_EERNE 75 R R KT (B
MRk,
2.3 XRERN SR AR 2 MR EA IS
2.3.1 WA BRBENSS B (MSUD & ¥ S ¢
JRERZE 1000 mL 37K+, F NaOH ¥ pH {H % 7.4,
M#AZE 95 C. MEIRMFMAAH BRI, JET
EN75 MSU, ¥ MSU BT 200 Cin K, Ik
FA G 4= FE 2R /K L 100 mg/mL VR 245 -
2.3.2 0 MSU SBUK RS BRI IK 52 AR &
180~220 g Wistar AR 50 R, BEHL A 5 4,
B2 10 2, RPGTHEA, #E8LH, PHM 2G5SR (10
mg/kg) H, KIEFRm. GHE (800, 200 mgkg)
. KUY ig i, TR 1K, SRR ig
B TAEARRRZRAK, 8 12d. RIRGZ 1ha, B
XTHEZH AN, Hp 4T KR 5 2 8 sc 0.15 mL MSU
(100 mg/mL) ¥k, 7071 3R A E €A 5 2w
JiK . MEMMEES G 1. 34 5. 7. 8 h AN[FEZ]
KEA G RIS, T BRI
JE S R P = (B8 B K — B AR B K )/
ST LB K
24 JTRIERRIS SIS S RERIE R AR
EEUART R 18~22 ¢ REIF/INR 60 H, HEM:,
BENLS A 6 41, AE2H 10 K, BPXHRRA, #BiRI4, B
PEZGHINERE F (5 mg/kg) 4H, KIERF. oK)
T (800, 400. 200 mg/kg) 4. FAY ig 442,
FR1IR, WIRARBRA ig 45 TSR,
HELL 45 do FROTRRASN, BAE/DRER g4 T 2.5
g/kg MIARRRET, SEHIm R MR . RIKGZ
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Behi] 12% 070 B ke, B 30 min, FCH] 5%k 4E
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WBOL AR, INE ARSI YK (R 80V, ]
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2% IR, SRH Image Lab %) [ 254 #EA 7444,
KH ImageJ Launcher % & [ 557 34T K FE 53 #r, FF
AT EES T
25 FitFEHEE

B x £5 Fox, KA SPSS 22.0 #1347 H
K25 2 i, LA LLEBER A LSD 34T -
3 %
3.1 FOREIEN 5|HE S FRER MAE /) R I E FRER BT
AL

St IR AL A, AR A /)N BRI SR B /KT S5
FHE (P<0.01). SRR, IR A4 KK

. . AR AT B RN BRI R R
K (P<0.05. 0.01). W#E 1.
3.2 X MSU BUA R /EFRAAKRYSZ 0

L2 b, R A KRR AE B P 5 A S T
B (P<0.01). SEERAE, KIERHE. K5
4 ) Re R DR BUE BRI IR (P<<0.05). L3 2.
3.3 XTREGRERF RIS M S RER ME R AR
331 /NG FRFRREm  SXRRA L, B
RUZH /)N BRIV PR IR SR 3 BOKF R T s (P<
0.05); AV LA, JMERE R AAKIER S F
FEZH AT BH S B AR/ BT PR IR R 26 UK (P<
0.05). W¥% 3.
3.3.2  NF/INERIMLIF B H I 28 MR 4 A A Tl % 12 1) 52 i)
LT REZH b, YL /N BRI % I 3 PR A A A
BEE TR EAN (P>0.05); SHEAIA L,
IR KO 2% 25 7 2 0 S R R A 5 | 1 e SR
TR ILRE /)N BRI A HE I B M e S8 A i 1 35 T Sl 3
Fom . (HLEPH M2 RoKIE 2 A R BRI AR A
o WK 4,

Fz 1 KEERIT RS RER MAE /) R 55 FRER 7K T B9 £2 0
(X £s,n=10)
Table 1 Effects of hirudin on uric acid in serum of acute

hyperuricemic mice (X *s, n =10)

2H 5 il E/(mg-kg™) JREZ/(umol-L™)
payi — 126.63+£27.61
it — 232.73£50.93
ol M 10 61.23+29.84™
IKEER 800 140.70+25.97*
400 149.07+39.28"
200 177.59438.59*

Sxt Lt *P<0.05 #P<0.01; SEALE: P<0.05
“P<0.01, FIH
#P < 0.05 #P < 0.01 vs control group; “P < 0.05 *P < 0.01 vs

model group, same as below

F2 KEEZEI MSU BIKR EFRMBKEIFIAN (X £5,n=10)
Table 2 Effects of hirudin on paw swelling of rats induced by MSU (X *s, n =10)

BUOR J5 A IR 18] A2 3 i K B2/ %

7 = ko!
A M/ meke 1h 3h 5h 7h 8h
of e — 3.78+3.29 434+2.92 5.90+2.83 5.5513.96 477+381
A2 — 5.14%2.69 14.16+3.44% 7.28+3 324 13.41+£4.54% 7844261
N 10 4.65+3.53 9.68+3.86" 12.33+3.05 8.57+527" 6.62+3.81
IKIE % 800 3.91+2.67 10.16+4.39" 12.07+4.81" 7.811+6.84" 7.0845.62
200 4314293 11.66+2.64 12.79+5.19* 9.0014.94 8.34+6.46
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Table 3 Effects of hirudin on of uric acid and BUN in serum of

hyperuricemia mice caused by potassium oxonate ( X *s,n =10)

X2 =
wp R mwmoy  RRR
pajiss — 138.56+49.80 4.40+0.87
e} — 197.37+73.89* 5.54+1.05"
TN 5 100.034+35.45"  4.17+1.57"
IKIE 800 139.91+£39.55"  4.554+0.86"
400 136.53 +58.30" 4.54+1.04

200 196.01 +21.14 4.60+1.71

® 4 KBRS ERRELIR 5S84 S PRER I E /)N R M E &
FFBESRIES SALETR MR (X L5, n=10)

Table 4 Effects of hirudin on xanthine oxidase activity in
serum and liver of hyperuricemia mice caused by potassium

oxonate (X *s, n=10)

3 i/ PR S ERIE /(UL
(mgkg™) 1 3% JHERE

pagiis — 2.72+1.01 5.28+1.73
A — 3.44+0.98 7.35+2.90
N 5 2.51+0.95 6.23+3.14
IKIE & 800 2.8240.29 5.33+2.24
400 2.72+0.96 6.74+2.62

200 2.65+0.56 7.04+4.48

JKIEZ 800 mg-kg™

333 X/NRENE CRP KPR HxIIEA L
B, R /NEUE IE CRP /KT 22 TR (P<<0.05);
ERMA e, BINERE A MOKE R S . R
X AR RR A 51 S = PR IR IE /s BV IE CRP /K E
BELM (P>0.05). 45RILE 1.

40 #
35
30
25
20
15
10

5

CRP/(ng-mL™")

0
PR BER IMEEL S 800 400 200
KIEZ/(mg-kg ™)

Bl 1 KEERITERRELR 5 ESRERILE R S BE CRP K
HIRE (X £s,n=10)
Fig. 1 Effects of hirudin on CRP level in kidney of

hyperuricemia mice caused by potassium oxonate ( X £s,n =10)

3.3.4 /N ERE S EE AR O R s e X R A
UEEMIE R, RIS, BRI KIE 2%
FEZH/ N B AESS o] WA R A s, BRI
PREZERSE SRUTAR S RYEIZIEA0M, (Hn] WS /INEY Tk,
BNEGERARES . AR LR, SAZ540
HSUERIRRE A TR . W 2.

JKIEZK 200 mg-kg ™!

B2 KEERINEBRER S S RERMAE R S IEREF TSN (HE, X200)

Fig. 2 Effects of hirudin on renal pathology changes of hyperuricemia mice caused by potassium oxonate (HE, x200)
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3.3.5 S/NRUEIE GLUT9 Ris/K VR S5t
MR LR, B /NEREIE GLUTY Rk R
FE (P<0.01). SHEAALLE, KiERSE. F7F
AT WA S I e R i e RIE (P<
0.01). 255K 3.

GLUT W B s S S o

GAPDH s e commem, pmowe diees, e,

X i PR BIMEREE 800 400 200
KIEFR/(mg-kg™)

1.2

i
1.0 {
2 wk Hok
w 06 1
Z 04
0.2
paiis AR FIVEEE R 800 400 200

JKIEZ/(mg-kg™)

3 KEERITERERE SIS M S RER M E /) RS B
GLUTY FIEHIFN (X £5,n=10)

Fig. 3 Effects of hirudin on GLUT9 expression in kidney of
hyperuricemia mice caused by potassium oxonate (X s, n=10)
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PR 254 - BORQNERS RESE, U —E T AL, HIELE]

YEFIBR®E T AERIR B . Bk, Bt R mak
KT RIPUE RBR MAE 25 Y Hoaa ) . mh 2548 IR b
(A P LA I A T S, R Tl A AR 4 2 it — 1)
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PELF ) Re s 010121, [ R ) il it [RIFE R
2 (B PRI KU AAE A, B AR VR RN 9T
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