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(HE] BH AEABEESEMMAFTRMERXRTELER A RGBT RGO EHFER, Tk ¥
HMee SD KR 32 REEBHEIKF RS W F ko AHBFAA(Sham 28, 7=8) BAMEA M, n=8) b ERXMAn=8) s R B
F4(n=8), Sham LT EMM R ES B K. G 3BT EAMMEAESEIR, KEF I REBERTFHALH . EAXATFAE 10
d BE # Rk B o 5 8 BUAR [N K2R U5 4L 5E , b & kA e R A RCLOILEF#G AL, HE f= Masson 2 E R B AL BE L, A
RMBERGIHEHEATDERARAEURSZETALREALRGEN. R 5 Sham A EHRAXKAFEARNF R LRA R
EHEDFEEHAR KRR SRR, R 182 ARSI B3 (P<T0.05) , e Sk & R S JUEF B 2 38 hm (P<T0. 05) ; &
BEFWARERDARIE B R XRAEFE R DEEH BE KRR S, B AR 545488, 4 R o 3 (P<
0.05) , R BEF Z 4 k& & o JUEF 9 3 4 (P<0.05) 3 E RN M S F R NEFEALRAL, SHEAAT, KEFZF4
oo EAA B AR ZE D R REERELE D VEDNEEBRE ., KRS R 55, 8 AR 48 5, 4 e e R o 9 2 A&
(P<C0.05), e Jk & £ JUBF 9] B AR (P<<0.05) , KRB X FAA M ERANTARUAZFA LT FEL(P<0.05), &Fif ABF
FFE R T A PRk 33 A S Sy R AR PR SRR IR 69 LR 4E MBS A o Ak B AT AR A5 R R S M R AR P KRB R e K
HEE KFARRERRERET ARBERANT —T G EF.
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Effects of luteolin on anti-inflammatory and anti-fibrosis of kidney in rats with unilateral ureter obstruction
Wang Haiyang',Chen Yushi',Jin Dachun',Zhang Jindong" ,Liu Yingju® ,Du Yonghong'®
(1. Biomedical Engineering College of Chongqing Medical University/State Key Laboratory of Medical
Ultrasound Engineering Co- founded by Chongqing Municipality and Ministry of Science and Technology/
Key Laboratory of Biomedical Engineering of Chongqing City,Chongging 400016 ,China; 2. School o f Pharmacy »
Chongqing Medical University ,Chongqging 400016 ,China)

[Abstract] Objective To investigate whether luteolin ease anti-inflammatory and anti-fibrosis of unilateral ureter obstruction
of kidney in rats and its therapeutic effect on obstructive nephropathy. Methods Thirty two SD rats were randomly assigned into
four groups as follows:sham operation group(n=8) ,model group(n=28) ,dexamethasone group(n=_8) and luteolin group(n=23).
The sham group were exposed to left ureter separation operation, while the other three groups were treated with left ureter ligation
operation. Then four groups received drug as the operation demanded. Rats were sacrificed at the 10th day after we had got the
blood and collected obstructed lateral kidney. Then colorimetric determination was taken to test the changes of serum nitrogen and
serum creatinine,and the kidney tissue were stained with HE and Masson to assess histology pathological changes. We also assess
the severity of renal interstitium by using the index of intestinal damage and fibrosis. Results Compared with sham group, we could
observe several changes in model group as follows:the obvious enlargement of the kidney,cortex thinning, the deformation of renal
tubular,and the evident inflammatory reaction,as well as the significant increase of the index of intestinal damage and fibrosis inte-
gral of renal interstitium increased( P<Z0. 05) , serum nitrogen and creatinine (P<C0. 05). Similar to model group,such changes were
observed in the lueteolin group and dexamathasone group: rats’ kidney were enlarged,inflammatory reaction,the index of intestinal
damage and fibrosis integral of renal interstitium decreased significantly(P<C0. 05) , the luteolin group serum nitrogen and creatinine
increased significantly (P<C0. 05) ,yet that in the dexametasone group was not significant ;contrasted with model group, whereas,
luteolin group and dexamethasone group kidneys',volume diminished distinctly, but much bigger than those in sham group,cortex
thinning was less obvious, the inflammatory reaction weakened distinctly,as well as the renal tubular decoration and the index of in-
testinal damage. Fibrosis integral of renal interstitium decreased significantly (P < 0. 05), the serum nitrogen and creatinine de-
creased significantly (P<C0. 05), there was remarkable difference between the dexamethasone group and the luteolin group (P <C
0.05). Conclusion Luteolin can’t completely prevent or reverse unilateral ureter obstruction rat kidney tissue damaging and func-
tional changing,but it can ease the unilateral ureter obstruction rats inflammatory reaction, kidney destruction as well as renal path-
ological damaging. Its therapeutic effect is inferior than that of dexamethasone.

[Key words| luteolin;dexamethasone;ureteral obstruction;inflammation reaction;fibrosis
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B /NG ) J5E PR 90 R fh 2 o TR B 1S I LA N A IR BT R
SE B 495 0 2 0 — LB 2 5 R 0 A T BN U IR
2 2 AR SR AR s TR B LA A B 9 LR AE . R R R (lute-
olin) J& T M IR AW . REAFAE THAL B AAL KSR
eGP h . B 2R 2 R L Bt e PR s A
BEES L AR FE AR K B BRL0  BRE 25 FLAA S 0 S0 o R
AR BFLASE U T A SR 3 X B i PR A A L R B D 8 M S
O R [61) 550 T 4 Ak 14 552 M B et A BEL: S TR AE
1 ME5FE
L1 kR SR ALY Ak B CT-SOD) 4 & L SR 2 20 ik
I LRI 3 R ot R AR ) R ST 5 AR RE R (PG %
ER AR ABR A FD LA 0. 5% 1 B L SR A W U
Wi J8 60 mg/mL A FZ VI 5 2EOK AR (Sigma 23 H]) , A
0.5 %0 — FH 35 57 ROV VB R VR SR TC A 10 mg/mL 3 28 K WA TR
1.2 Hik
1.2.1 shordl S5 RS A Al gt vy 8 I I
fa R AEME SD AR 32 H, ol 3 PR BE R K2 sh W SE 86 b o0 2 4L
R (1804200 g, S BRBE ML RS 3R 43 20 J7 ¥k 40 IR R4
(Sham 41) AERIL] KRR R A IR AL R 8 H ., 7
SRR F A SEOK AR S BRSO (4 /v UUO #E8, K
FRUPH G B L 22 4 (B3R 43 0k 3000 I 1 S R e I 5 L35 1
AP 1.5 em FTIF 5 I 2% 8% 7 W 01 43 B9 7 000 4y R
B T R AE o 8] BAb AT 20 0 i PR B 45 LS 48 G JE R s Sham 4
FUFFIE 5 A 53 8 2o MU PRAE AN 25 4L . )R 35 1 RF IR 4
2}, Sham 41 FURL B 2 #5218 60 mg » kg '« d ' 500 5 i s 1k 6 AR
PR K R R EE R A AZ R 60 mg « kg ' o d ) R R TE 4 60
mg/mL AR BRI R M A4 ] 10 mg « kg ! -+ AT A
L ST 10 mg/mlL Hb ZEOR ARV T, 245 25 10 d,
1.2.2 AR FAKRRTARE 10 d R A HE KR 0 7
R 1.5 mL, JF A R B O AL 4 8545 210 (1 500 r/min
B0 5 min) B BRI i PR 2K A I VLEF . H S EGE AL BE
T H AT BELAUD 4 2, B T o L SR R AT R T A B 3 AR B
EhoK vk JE — #4100 H I E W 53— 4 i TR R
T —80 C kA h - 47 .
1.2.3 EREREAER A B RS2 100 HEE T A0
L)AL 3 pm WA R L AT HE Ml Masson Je{f, #i% 5 JK SR
T2 B 56 — 5 e o B Rk 5 U 6 AN 0 S5 50 43 4115 D0 T R 4
MY R BRI R EEL LA EET AT hE S AE N
L5105 e = A N o R o O = A N L D0 8
Pl TR i) SR T A A L T S5 4 M 40 R Vi 4 6 TR AR R AT R /I
A H) B3 PP 43 LA A% 8 B 11 34 (LA Oy B TRD 545 43 4 B0 M
TS ARHE: O 43, JC 5 06 248 5 1 43 93 48 10 [l /N A 3 40 Y
252652 41 55 75 Y B 35 B AH AL BF A 26 96 ~ 502653 4, B
75 0 B T A B AL B A 50 %6577 . Masson 3 {7 XL 2% B 4 411
JEUUAR, B —FE A AE 200 £5 068 T I 20 AN E S 09 X3 40
TR, IPP 3R | 55 A 4 Ak T B 5 I o T AR C L B B /N4
RO H AR - DA 8 b 35 (5 4 208 AR g 0 G I 55 &F 44 1k
B OBIE S
1.3 Giibseab ™ SR SPSS17. 0 483 4 14 o 47 B 43 #r
RGBT s R L R AT SRR 3 5 25 40 BT, LA P<<0. 05
hEFAGIFE L.
2 & 3
2.1 A RMAEMES  Sham 41K BB IESM WL L4008 L K/
N JC W AR, TR 2 A REL P A R ] S O, AT
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TFJE T LG P9 K I SR FE A 2, B O B A R T B 3
R R 3R 21 AT PR B U AR O, AT TS T IR SR AL 4,
KRR EE S ST K. Bk . SR 4 A R
0055 U A R A AR KL AT S O O AT AL s AR B R E L
5B ERMYk,

2.2 REUVBIEIE B BIRIAL B N R R R B U4 508 Sham 41
AT (P<T0.05), KB 2 K 4 % Sham 4 A W &I+ &
(P<<0.05) s R R S LR ERAH I %52 L (P<
0.05) . M ZEAMASHMALKEFARITHEE L (P
0.05) s RJBH K MM FERMA LI EF LG 2E X (P>
0.05) X AL KRB MR B m 5 R LR 1. B IR s =

' R 5 2/ K BR A i

=1 WEAXREEREHZM(TLEs,n=23)
215 AT () B I BT () B E S )
Sham £ 221.62+30.07 0.9640.08 0.4340.03
HERI 20 195.63+22.76 1.4240. 162 0.73+0. 20
ARBEEZ4 180.86+25.26 1.0240. 10 0.57+0.07%
HZEKFAZH 206, 13420, 11 0.96+0.11° 0.53+0. 04"

4, P<C0. 05,5 Sham 4 HIEL#:0: P<<0. 05; SRR A HL 5K .

2.3 EAbdERRAS ML 5 Sham 4 B FE B 4 I LT
(P<0.05) , Ifil JR 22 RK T i35 (P<<0. 05) s A B 2 Z 41 1 JR 22 A
K8 Sham 41 5 (P<C0. 05) , [A] B AL RLAAIG L 22 7 T4 i1 2
B X (P>0.05), Ml JJLEF K F 4 Sham 4 B 4% &5 (P<<0. 05) ,
AR T A AR (P<C0. 05) 5 b ZE K A8 41 1 iR 28 2 /K °F- 1 JUL 1 7K
P45 Sham 4 5, 22 57 LG22 L (P>0. 05)  fH 2 A48 A
AL RIAIG, 22 T Goil2F 2 L (P<C0. 05) , X 45 41 K Bl
PRER M LB/ 45 R W3 2.
£2 SHAEARLRE=R.MAEKTE(TEs,n=38)

26 5 BUN(mmol/L) Ser(pmol/L)
Sham 41 5.4140.92 38.83+8.36
LRI 20 10.79+0. 98* 96. 78410, 79°
RBHREH 8.92+1. 18" 64.454+13. 12
b FE K S A 6.81+1.12° 51.56+11. 37"

¢ P<C0. 05,5 Sham ZI# H 48> P<<0. 05; 5 R4 M 4

®3 BHXKRBENEBRBGER(TLs,n=38)

215 BN ) SRR I R R A 4R AL ALY (V)
Sham 41 1.2440. 38 3.3020. 97
FERIZH 9.82+2, 26 32,5342, 31¢
NS 5.2041, 324 24,1042, 12
iy FEOK A 21 3.58+1. 02 14,9841, 85

@ P<C0. 05,5 Sham 4 AH L4 ;" P<C0. 05; 5HERIZA A L 4K .

2.4 KREUBMALHIESA  HE J @, Sham 45 /N
B NER TG SR B /N JE R TG A 8 RE AN AR IR L T K 5
BT 2 B /NS L R 20 M K b WA O A A O T L R B A
B B NER KNS — 78 1 B 5 BN R B AE 40 i 3 i 1A
B, AR EL A0 M b 3 e R TS 0w BRSO R)OBR B 405 45 B
Sham 4 2% F 5 55 i1 % 75 XL (P<<0. 05) ; K BB £ 4 /NS R
WA Y IRASTE /N L R A0 K i, A5 R RT D02 B A0 A R
B /INER R IR A, S AT B Ak T B T S5 8 A0 e V2 Vi B
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B IR 05 48 OB A A1 T B B R (P<<0. 05) , {EJZ AT Sham
A A W 22 55 b JE K b A RO B AL B NE R Y IR
TE /NG T B 0 MK i AN ) S 5 3 B T T A R 3 R A N (]
O W% RS L B R A 47 48 B T 4R R ] R, [ B R Sham
HHBAAE W 22 7 . Masson 34 8 W, Sham 20 K B WE I Ji
2R 2R g 0 32 AL T B /N BREE IS IR L AR R R /N 2 TR Y A
= il I TN = e | 1 Wi 197 S T R i = o T il
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SRS Sham 4l LK. 22 R A K1 8 L (P<0.
05) s AR B 2R A L K 22 58 4, B DL AR B 8, EEAETE R /D
TR A FEL L B /N ) 5T e B I AR A A B 21 T e B I L A A £ 4 TR
BRI T B L H 2R Sham A B 2 5. %
DK 2 AR R AR AR 52 B ) 5 B SR OB AR £ 4 A A )
BRAL BT R B RR A A AR Ay A AL AL R B L ER
Sham A HEBER. k3K 1~2,

1 FHRBRAF 10 d BHAREZEHE(HEX200)

A:Sham 4 ;B A ;CRRERA D iR
2 BHKRKBRARFE 10

3 03t e

18 P B I 27 4 1k 2 5 SR I B 19 i B AR L
/N T ST R R R 10 A B IR A T R I e
W] R 2% %o B A A T 2 B /0N Bk A S T 8, I R bk
TR T e Bk B R 0 O R FR A SRR YT R G I AT
Wl R T I8 3 25 25 YR R R IR T ) R B AR AR AR T R b
R R I R WY 45 5 4k R 51 AR 2 0B L 0
AR B RE RS . RREERE SRRy HE
EZUESEEE R A RTINS - R B S R ¢
(NF-«B) F 4 A i TNF-o BB, R B AR B R B A
AR AR A B AL BE Ty, % Ho O AR 3845 10 LA B 28 1 4
R,

P i DR A A BEL A — A B Y Y 2T AL S I A, HL R
B /INE AR TG T J5 48 RE 4T M V5 T B A e K 5 B0 O IR 5 1Y
R YAl . AR 52 50 v g R STk SR S v B0 i DR A A LA 2 A

% 40 40 F I8 Z B ZF (Masson X 200)

Ve N R i RN gL TR N R R ab S 1
E4 BRSBTS BE T R R R
SURL I WL 7K 742 Sham 20 W & 38 5 L S B YD A HE Y n] I,
B /N b B 2R K I B S TE RS R O T LR B L B D
BRA/INA — , 7511 B b /N AR A M 5 M T AR
Ay =, )T T B L B /DN )T A5 A5 9 AEE Sham 4 1]
B 1R s Masson Y00 0L B /INBR 5 BE XA /NS R L IRD 0
L 5 R AR S 3 L T IR 2T 4t Ak B4 %5 Sham 21 W BB 8 T
I A AR S 8 B A ST T B e DR B A BELR A . AR AT o ik
KRR B AR g S £ R R A A b R JER B A R R I ) B
EEL TS E B ia N = 1 TR W N N
TE B /NG T B 4 Mk IR W o /DN DR S8 405 4 A S )
B /IR A L e SR AR 5 /N L I i R A S R AT ) 5 £F
A A B W ARG (H R T 0 7 A it EOR S R — A8 W 22
S b ZEOR B 21 B U O S R R AR B AR R R R AL R
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5T A8 A AN AN QA R R R 2™ L TR R T RE DR L R A
1A T AR R IR ALK BB D) RE X Sham 1 TG W] R 57
A L A /N [ A A5 R AR 2 R U N R T )
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IR 5 £ 4 A6 AR A JBR B SR A AR

i b TR L R R RN RE S 56 42 BH AL B0 B Q0 Ay DR A 4
FLJE 51 G B 8 0 235 Hg 453 473  (HLJ AR 2K BB A8 TR S
M e 35 B0 i PR L SRR U B 9 A 4 S )
YA Uk B HACR 5 3 ZE R A A — & 1Y 25 8, AR AT AL
il P 8 55 Hb SE K AR i) NF-eB 3 B (1) 28 35 R i B T 1) B
FHARL s TR AT T BE 38 3 HE A7 A 9 1 4 37 B JU ) J5 20 N ok 7%
RN X F EHE— B BT . KRR T 2R L&
PRS0 2 B b R 2 vp A (A% 0 JS0RE 2 5 S R L LR
SR E B T PR Lk LS g AR 88 T R IR . U0 B A
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B2 JLF- B0 Sl R BT UGS A BEL A i (] J5 2T 2 £ 4 £
JPROG T I ) 4 4 JRE AT S0 LY JBE S A R AT A E— 20 B AT
FE. AR FRTRE B SR S 2 A R0t L D R )2 3R
I B R 25 ) ARLHCAF A N RSO R T IR 3R O
FARPL e, TR — R AU 259 B oA H A W R B R R
B ZE SO TR R B ) 40 A T A SORE ORI R T T v AE
o« FCAT BRI Ay S 1 1 O ) 8 R e B v B S R
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