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Research on the Effect and Mechanism of “Expelling Stone, Diuresis and Removing Stasis” Method
on Reducing UA in Serum of Hyperuricemia Rats
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Abstract Objective:To investigate the effect and mechanism of Chinese herbal compounds prescription, which based on the tra-
ditional therapeutics of “expelling stone, diuresis and removing stasis” , on uric acid (UA) in rats with hyperuricemia. Methods:
Male Wistar rats were randomly divided into normal group, model group, Tongfengding Capsules group, Benzbromarone group and
Chinese herbal compounds prescription group(TFK) in two doses of 6.07 g + kg™" and 3.03 g + kg™'. In addition to the normal
group, the rest were offered with Ademine and the Ethambutol for 10 days. While the appropriate drugs administered to the rats of
the administration group, the normal group and the model group were given by gavage distilled water for 10 days. Then blood was
collected, UA, BUN content and XOD activity in serum were determined by ultraviolet - visible spectroscopy while UAT OAT
content in serum were detected by radiommunoassay. Results; Compared with the model group, the concentration of UA in high-
dose and middle-dose Chinese herbal compounds prescription group significantly decreased in serum(P <0.05,P <0.01). The
level of XOD activity of high-dose group significantly decreased as compared to the model group (P <0.01). The BUN content of
middle-dose group was decreased in serum compared to the model group (P <0.05). The UAT content of high-dose group com-
pared to the model group was significantly increased (P <0.01). The content of OAT in high-dose and middle-dose group was sig-
nificantly increased in serum compared to the model group (P <0.01). Conclusion; The Chinese herbal compounds prescription
which based on the traditional therapeutics of “expelling stone, diuresis and remove stasis” decreased the uric acid content in hy-
peruricemia model rats. The mechanism may be related to the relieving effect of the activation of XOD, reducing generation of uric
acid, protecting renal function, increasing of UAT and OAT content and promoting excretion of uric acid.

Key Words Hyperuricemia; UA; UAT; OAT; Expelling stone; Diuresis and removing stasis

BEWH  ER A RB AT FIUH (81273632) —— 3T P38-NF-kB-MCP-1 #5412 (14714 4 | BRAG I G4 o PR IR i 4 K BRI A5 P9 B S g
HIWEEE, T 5E N
TBAEEH AT, B, 2T 5 1] 27 AR 5 TR, R, 322 5E 5 1] < v BE 245 B XL, E-mail : wangyl@ buem. edu. cn



- 388 - WORLD CHINESE MEDICINE ~ Mar. 2015, Vol. 10, No. 3

HE 525 :R259;R285. 5 SERARIRED A
1o PR R ML A2 XU s 14 A= A BE it T T e
PG . 2003 AEFRAKLL A5 R M AT 0T A R <
PRER AT B (/i) B3k 13.3% , HE
X 2% ~ 18% (W 7K V-5 5 Ji WUE i 83K 1.33%
BEE AR KB H s 48T IR S5 I B ek s,
PRER ILAE A KUY S 28 5t H g BT, Ry
BITRNA AR, RER T FEWERER, A
—ERE, PRSI AR FH T ST, B0 i BRI i
E & TR AR U5 BB A BEASR AR A5, B0 IR IR ER
i E Ta A MR, 455l R 25 455, 557
DATH A AR PRI IEA R BRIR MUAE , #0025 527,
FOT ST C 2R S 1 HOM = PRIR MLAE /) BT AR it
WRBREVER >, b A A FH - H AL
FEATTLA ey PRI M AE K SRS R A T TS o
1 #R5FE
L1 2499 R T (ha&eE 1R mic .
BN VAR = AR R AT B XU S AL ) < b
SR 2 A B R A B i R 24 & i s AR IR
B/ SEOMANL < VL3R B 1L e KT i e 1) 2454 BR 23 ), 4t
511010342 5 Jif XU I3 < AR Hh i il 254 R W
5100703,
L2 6 RIEERS e st R R AR YRR A R ITE
2] S 20101205 EhFR L T e b, BN R AE 2
M AR BR S 7] 415 : TIOFS41 5 JRIZ I &, 1 5t
AE Y TS PT, #it*5: 20100605 ; UAT ELISA
iR F 4, Adlitteram Diagnostic Laboratorie 7= 5,35 .
RT10370; OAT ELISA iz 7| &5, Adlitteram Diagnostic
Laboratorie 7= , #lt5-: RT10370,,
L3 3 SRR Wistar KEL 60 H, (£
H (200 +10) g, Hy o BE 2 Bk 2 B S 56 sh M 0T 52 B
St ZhY) B ARIIE S : SCXK( 52)2013 —0001
1.4 U TGL-16A & 05HR R 0L, Kb
PUASGEACR AT RS 7] 5 SK-1 BRI 2 4% , VL5 B 4
IR 5752 FAMDEM R T, B E R R
A FRA A A R 8, st K AR A 7
fifitRAY , Thermo MULTISKAN MK3
1.5
L5 1 B R 2505 BUERE Wistar K
70 HOBEALA s A BB 2 ORI S 4
( benzbromarone ) Jig XUE K ZE4H (TFD) K2 )7
P G R A S T AL A 10 B B LAk,

doi:10.3969/j. issn. 1673 —7202. 2015. 03. 022

HARAHLARIERE 100 mg/kg [ L T 1 250 mg/
kg #EH JEZE 10 d. [R)I) & 25 25 2R S 45 T A LI
259 X GE R AL N 0.56 g - kg™ - d 7' (A
TR R R0 7 %) s A H R ) 5k 10
< d T MY TR R A T A% 5
25 5t AR R R AR 2, o 6,07 o/
kg.3.03 g/kg 1. 52 g/kg (43 HIAH S TN B H ] &
(114 4557 %5 3.5 /%) 28 AL RIB R 20 25 - S5 AR )
ZEIRK %42 10 d,

1.5.2 WEHEPr Kik&2h)E 2 h, SHIWKE
SRR, M 5 Sl BRI, 43 5 13 , >R FH 2B Ak i
FE U B A5 K BRUMLTE UA (BUN #54 J XOD 364
AU B2 3 A v 00 2 I3 UAT (OAT 5

1.5.3  SGEib2idk Sl B DA E = pRifE 25 («
+5) K7, SPSS 11. 0 GE it 443 #r , 21 1a] Lo 45 1
R TJ5 225011k (One-way ANOVA) , 8 35 17K - LA
P <0.05 F1 P <0.01 FybrifE,

2 R

SEERAE R F U] AR ZH K RS UA & |
FIAREF (P <0.01) ; R E R 22 )5
H R 2 KBRS UA 5 i P4 e B A 2 I S R (P
<0.01), ey Jy @l 4 K Ry UA & i
BRI IR, Z R A G E L (P <0.05)

BERUZA R BRIV XOD 36 PR % H 4 W 2 T
(P <0.01) ;9245 J5 i 58 i 20 K BRIl 3 XOD 3% )
A SRR LA, W R REAR (P <0.01) . HAIR
SR BTG XOD 3 Jy B 5 25 V2 A, 24 1 3%
FE (P <0.01)

FERIZH R B 7 BUN & s U B E T &
(P <0.01) ;rh 2y 5 Jy rp i) 20 K BRI BUN 5 5
BRI PR (P <0.05) o HARKIBITHR R
IM3% BUN & BB ARREAI  H A Ge it 22 3 X
(P>0.05)

FEFIER S e 7 245 S 22 B < B2 K BRI UAT
B HHAW BFEIK(P <0.01) . FIRDLFEH Kzl
5207 e 2 K BRI WS UAT 5 i S i i 2 1 35
FE(P<0.01),

BEAUZH R BRI OAT 825 41K BRI P {1
(P<0.01), ZRIIREA i XoEH P 2558 7@ .
B2 R BRUIMYE OAT & i BB R 2 8 25 T
(P<0.01),

mg kgfl



HEFEZY 2015 423 HES 10 555 3 1 - 389 -
R hHEAFWSREMEKXRERMF UAXOD BUN BISZSME (x £5)
ZH 5 i (g/kg) UA (pmol/L) XOD(U/L) BUN ( mmol/L)
FHEYU - 101. 58 +26. 35 24.13 +2.46 4.79 £0.57
[ERIE) - 154.38 £27.28 % * 40.43 £3.57* " 9.48 +1.13**
HIR L 0.01 98.37 £25. 3444 33.69 +4.87 " * 9.40 +1.58**
I K 21 0.56 140. 49 +37.56 * 36.09 £3.79* * 9.27+1.15**
T T R A 6.07 125.06 +37. 67 33.64 +£3.12* *44 7.69 +1.09**
L RPN =y ks ab il hvei| 3.03 102.57 £22. 1944 38.65+3.87** 7.29 £1.04 %4
2 55 IR 1,52 135.24 +25. 66 39.78 £6.63 " * 9.22 +0.63* "

e 5 EALIE, * P <0.05; % * P<0.01; SEIEIZ #, 4P <0.05;44P <0.01,

R2 HAEAWNBREBRIMEXREERME UAT,

OAT BIFZAE

Pk

20 51 (/ke) UAT(ng/mL) OAT(ng/mL)
2540 - 304.32 +37.65 66.58 +17.53
AT ZH - 188.51 +41.58** 42.69 £18.32* *
IR 0.01  326.46 £43.22%%  97.87 +26.45%
I RE 41 0.56  208.73 £38.97** 89.97 £24.98%4
P T ERIEA] 6.07  328.87 £42.58%%  88.85 +20. 6944
R E AR 3.03 211.02 £41.18* % 77.82 £21.73%

197.32 £38.68

50.26 +18. 87

PG R 152
A4, T P<0.05;" " P <0.01; SHEUMAI AR, AP

<0.05;44P <0.01,
3 g

e PR IR MLAE 29 XU AR i A A it . /) B
W A 5 [ P 310 A AR 22 T AL 97 DR TR A 8 1 2 5
K AER—FIgem sh e /Y, Ak 22 i) 25 o KM
MSER AR R HER Y2 Z RS2, PRI, AR S
SR PRI ILAE R USSR AT AF 5, 45 6 Wi R s 1Y)
BRI O, I R T 2o el 200 1, i gz b B
RS R e K R

TR S AL T (XOD ) fE i 1k B IR S 1 YK B IR
W B SE AL T T AR PR R, O 7 AR 2 8 A i 2
PRI B 3 i 25 5 B0 BRIR MLAE , I 7T 5 L& 9 XU
RAE. B HEEPE BN RAE SN SRR g 0 Tl
AR RS, XOD B W AR U Bl ik ok A R Ak
PEHE P F-T LANAR (SMC) [ 38 7 5 ~F- T LA 2 30
RSKREAE AL (AS) B S rbr i1 32 SE A0 MY, & 19 3 JH 7
AS FE R R A o3 BB R S TR ]
DR I 5 P Y LA S B T S 2 AS'ST . R,
Ul A DR IR R ot A S T s 2 — R AR AR
XOD )i o

—%F 6 403 f51] 8 5 1) R A % B, IV PR R 2
B PR R S E I R 3R, Hofa Rt 2 s T
AR o R R RUR 2 20% Ao A7 A 1 v
JEE B U 7 A AR T SR KGR A U
WA K 100% o PRIk 96 XU o e B R T

LB SE B £ A A i 0 298 PR B . BUN S
SO P E S RE B 2 LA bR o S8 ES I, SRR
ERIEBRZ A, MR EL KPS T b in) o

NIRPR L5 12 8 H (hUAT) |, o R S0 19
IRIRFzER ., TZRBTAMALN, TEREXT
bR IR AR, A R R R, B A
BBy e B o 1 B M E T hUAT IR PR i
240 1 N B A0 S ) S B o A, 0 A S e N Y
IRIRER 50% th H A S50 W B A0 Mo, HEH R SR
W e th hUAT 1R JRIERER 738 2 W Jl it /i
JI B HELE T, JFL e PR 2 S TR ] 448 i PR R PR R Y
BN T2 ] ' FUEE DR PR 18 23008 TR I T 6 i 3 30
PR LR SR AN 22 o [Rl Hy F hUAT B mR-
NA FEBFIABN F & iEHh hUAT ]l GE k1% 5
T EAE LA 43 W i . DRIy hUAT 1 4
TGRS EELZEM . AYUHE T
IR (OAT) A 2 B, OAT1 il OAT3 ;0AT1 F- 3
AT /N E R R R IR, 2 5 % & S IR IR
(PAH) #6355 , A 27 1 TR JRBRER 0 W) B — 4,
RIRE PR R A 18] B O B/ INVE A i — i e
H OATL JEEE ZEAE AT ; OATT F i e 22 5 1 I IR R 7K
SR TH R, hOATI D] 8728 AT R 5 G 6P 75 4F LT
KU 9% ( Familial Juvenile Gouty Nephropathy,
FIGN) A7 . hOAT3 i [R 2 3k T HFIE I i
Je R e o B /N Y £ Be A 3k . Erdman
AU R B, hOAT3 2 — A WL B 7/ R
thiis T, W eSS BIEIRIREE R ez , (H AR
B F AR AN AE , DA TR/ IVE RO RE IR B, HED
HORTRES 545 A A0 M B3 IR BR £ , DA A5 ) 1 PR IR
TR I3, B R R ) PR R A HE A R B 4 1l
ER RO YN U T EE P

HEE Iy, i PRI IILAE J8 5 2 A7 56 K R 5
T BGRRLE R 55, AR I IR S RE 2 M IR
INZAREE AT, DLES S , W& IR SRR, K LATE,
BURRARIS THE B h IR, KA A IEAR, 10 B



-390 - WORLD CHINESE MEDICINE ~ Mar. 2015, Vol. 10, No. 3

MR, B SRR 110 A0 o i AR RE S BE P R
T AT RUPE ST R AR XA BT G T B AR A
2 PEARAIL, 1 38 A R B T SO AU A
(A WA ATR R I B2 AR FEAR L H A,
BELAF 268 K, 1 008 B, 1 AU 45 i 5 A i
FERIARAS . FETIRIRENER AV 45 A1 R 1, 25T 90% 1Y
1 R IR ML A S R R R T D62 BT 51 ) R UL
SRR 0 AR AL, BT A R R Ak
TRIE T A A PR LG 2 DR Rk ) A I, 5 1 £k
FELAIF b LR R AP HLIR , G P 25 505 dEAT IR
J7 BRI LI A W IARIK, s s £
IRZ BB O B B A R [ DA AR
APRIE M ; =L ARATAR (A A2 T L 1 L3 ok =2
Y5 75 e 8 25 19 R DRI A o PP e A e Bl
O ERE S AT L2 ™ . 2y
HZ ARG, MRBRR TS ik A bk 1R R 2
I

BIFSE S %, X AN ) 32k 3 SO i3 DR P LA
PR, UITH A ARSI, B REA R I 7
PRI S BRI T i DRI L 4R 1 e Bl 1) 245 5%
AR BB R AT R DR R AR A FURE R 1ML ¥ FY) XOD i
P, B BATH A A0 R PR IA T fE 58 1 4 i XOD 3 4 ,
i/ DRI 4 P B, 325 30 A AV I 5 D R R 75 9 XU
PER; TR, o mT e A 410 i) XOD 33 4 iy o 5 By A
077 R PRI AR ) I A0 A AR LA/ 5 %8
14 PR IR AT R T 2 BLAY ML 3% BUN TH i A k35 19
FEATCAE P, D B 45 R DR A PT R  E S fE o
TR e AV B A B T S5 3 mT A o PR A
DIRE A T PR ER A HEE, B R R VRG22 05 ik
PRI HEME R LA AT B85 {€ i UAT  OAT Y33k H
Ko

Zi BRI, DI A AR A AR S 81
PRI IMLAE , BEk 125 5 e 25 ARSE &, (R4 P I3
B S G BIBT T R A S 17, A7 AT e
PEPRIRANCS , 40 ] PR AR £R 45 i A DR ™ i F PR 1R HE
LR 2 ST/ S RTEE €S TN IS IALIRE Y 7% (e
AT S AR, MU T SR B 58 T B 1Y) 2 0
fil, FT XTI PR E ¥ R R LA AR A 4
SE Wk
[0, TR, A4E0R 5. A4 5 P PRI 150 L A B A 3¢

[J]. hEET],2011,46(10) :33.

(2] PP, S, 2 LA RUBEIE BB KUY 0 55 50 B 5

[J]. spAErp R 24455 ,2008 ,23 (8) 1742 - 744.

(3 )kt , SO0, AR w5 PRI LA 5 5600 S8 3 M 301 56 R I F 5T
[J]. HEEE25,2013,8(8) :1048 - 1050.

(4 BRIEsE AR AR IBT5 , 45 B S ST X0 A Bl M A v DR B ILAE
B/NVE IRBRFE ISR 1 Rk [T]. o h 2 2%55,2013, 38
(14) :2348.

[ 5] Halliwell B, Gutteridge JM, Cross CE. Free radicals, antioxidants , and
human diseases: where are we now? [J]. Lab. Clin. Med,1992,119
(6) :598 -620.

[6 ] Nishio E, Watanabe Y. The involvement of reaction oxygen species
and arachidonic acid in a adrenoceptor. Induced-smooth muscle cell
proliferation and migration [ J ]. British Journal of Pharmacology,
1997,84.113 - 121.

[7]Johnson RJ,Kang DH, Feig D, et al. Is there a pathogenetic role for u-
ric acid in hypertension and cardiovascular and renal disease[ J]. Hy-
pertension, 2003 ,41(6) :1183.

[BIHAEIC. MBS RGPS W IEL M. dbmt: AR IUE Ak,
1996:197.

(9 THHAT R, XU 5eE B i PR HE T 24 [ M. b at: AR A= i RAt,
1997 .123.

[LO]5KIT AT R XU PR BIIA TR e [ M 1. Jb a0 AR % BE i RikE, 2006 -

82.

[ 11 ] Leal-Pinto E, Tao W, Rappaport J, et al. Molecular cloning and func-
tional reconstitution of a urate transporter/channel[ J]. J Biol Chem,
1997,272.617.

[12] Leal-Pinto E, Cohen BE, Lipkowitz MS, et al. Functional analysis
and molecular model of the human urate transporter/channel , hUAT
[J]. Am J Physiol Renal Physiol,2002,283(1) :150.

[ 13 ] Lipkowitz MS, Leal-Pinto E, Cohen BE et al. Galectin9 is the sugar-
regulated urate transporter/ channel UAT[ J]. Glycoconj J, 2004,
19:491.

[ 14 ]Hyink DP, Rappoport JZ, Wilson PD, et al. Expression of the urate
transporter/channel is developmentally regulated in human kidneys
[J]. Am J Physiol Renal Physiol ,2001,281 :875.

[15]Ichida K, Hosoyamada M, Kimura H, et al. Urate transport via hu-
man PAH transporter hOATI and its gene structure[ J]. Kidney Int,
2003,63:143 - 155.

[16 ] Erdman AR, Mangravte LM, Urban TJ, et al. The human organic ani-
on transporter 3 ( OAT3 ;SLC22A8) : genetic variation and functional
genomics[ J]. Am J Physiol Renal Physiol,2006,290:905.

(17 AR RRE M. S R, LRt ARTA: H A, 2006 :877.

(18] Bk, 253r, Fib K, &5 ERY T MR S 39 48 s MU
PERTTRALMBPTTELI]. MR rBR - PR B,
2010,12(5) :833 —836.

(2014 - 11 =25 A% FTHESHH . Z9)



