5524 55 17 1) FEXEFFFRE Vol. 24 ,No. 17

2018 49 H Chinese Journal of Experimental Traditional Medical Formulae Sep. ,2018
FE R I XS A B i R R 00 i 6 0 ) DR 47 A

FT'?, EAEE, FEALT, AL, keBw, i
(. ZMKF WEF—ER, i FMN 213006,
2. ZAKRF WERER, T 4L 2120005 3. k¥ HFEk, T 4L 212013)

[WE] B# it & HE R R KRR #R9F RE AR (ursolic acid, UA) it #E IR % 155 K BRUKE 40 o 483 425 04 B2 7 7 H
B HMUH . F5iEk . SPF K BRI IR 2 R (streptozocin, STZ) K i i 75 s 1)L G &2 1% B3 155 98 R BB BY , S 30 43 Sy IE 8%
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# -6 (interleukin-6,1L-6 ) , [ 40 Jfi - F-1B (interleukin-18 , TIL-18) & &, i 7 & & D B WE 40 24 55 16 9 1B L B8 ( superoxide
dismutase ,SOD ) i t: Fl P . (malonaldehyde, MDA ) {5 & , 25 [ 52 BV i 5 ( Western blot) 6 ¢ B 2H 200 /2 40 g 2 AL 5 CD2
#H G4 [ (CD2-associated protein, CD2AP) il podocin 5 W) KiE, R 5IEH A LHK BRI K RAY B, 24 h JRE &, M
I8 FIEFJIE TL-18,TL-6 J¢ TNF-o & i, B HEZH 2 MDA & 5, B 8 5004 W38 38, #4571, B IEZH 47 SOD i 1, B Ik podocin,
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Protective Effect of Ursolic Acid on Podocyte Injury in Diabetic Nephropathy Rats
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[ Abstract | Objective: To elucidate the protective effect of ursolic acid (UA) on the podocyte injury in
diabetic nephropathy rats. Method: Streptozocin (STZ) and high-glucose and high-fat diet were used to replicate
the diabetic nephropathy model in rats. The rats were divided into normal group, model group, positive drug group
(Irbesartan, 15 mg-kg '), high-dose UA group ( UA-H, 60 mg-kg ') and low-dose UA group ( UA-L,
30 mg-kg™'). The changes in blood glucose, urine protein and renal index were observed; hematoxylin-eosin

(HE) staining and periodic acid-schiff ( PAS) staining were used to observe the renal pathological changes;

[ BEH] 20180227(005)

[E&WA]  [EFARFERESIH (81703773) TLH A A AR 5551 H (BK20170560) 5 o 51 1 4 J5 B 25 4 6 591 H (2016M590424) 5
LR RS540 H (1601184C)

[E—1EE] THLT ML, B AR B, A0S PR T R IE 19 I R IR YT 5 254 FF & L E-mail: 631354649@ qq. com

EEMEE] " EIT, M, #0e, el R B i 09 1 RBF ST , E-mail : luguoyuan@ medmail. com. cn

- 132 -



524 BH 1T RELEATFZERE Vol.24,No. 17
2018 49 H Chinese Journal of Experimental Traditional Medical Formulae Sep. ,2018

enzyme-linked immunosorbent assay ( ELISA) was adopted to detect the contents of tumor necrosis factor-a ( TNF-
a) , interleukin-6 (IL-6), interleukin-18 (IL-18), the activity of superoxide dismutase (SOD) and the content of
malonaldehyde (MDA) ; and Western blot was performed to detect the expressions of slit diaphragm CD2-associated
protein (CD2AP) and podocin protein in nephridial tissues of the rats. Result: Compared with normal group, the
blood glucose, 24 h urine protein, serum and renal IL-18, 1L-6 and TNF-«, renal MDA and renal index of model
group significantly increased, whereas the body mass, renal SOD activity, and renal podocin and CD2AP protein
expressions significantly decreased (P <0.01). Compared with model group, UA significantly decreased the blood
glucose, urine protein content, renal index, renal MDA content, and serum and renal IL-18, IL-6 and TNF-«
levels, and could increase the body mass, renal SOD activity, and renal podocin and CD2AP protein expressions of
model group (P < 0.05, P <0.01), and reverse rat minor glomerular abnormalities induced by diabetes.
Conclusion; UA can inhibit the pathological damage of hyperglycemia to the kidney, reduce the urinary protein

and protect the renal function by protecting the action of renal podocytes and regulating the expressions of CD2AP

and podocin protein.

[ Key words ]

W PR s ' s e E R AR 5 AR %) AR Il A 4 Ry
F B NG AE 2R PR 0 32 SR BORk M
I RIEZ—" A 30% ~45% ) B H RA SR
LK B 9% (end stage renal disease, ESRD)'' | fg
HLE (ursolic acid, UA) J& T H¥ =M XL &YW, &
FEECR IR A IR 73 SR A, )iz AA e T b 2y LR AR
)b BR T AR L 0T, B R AR
K KR AR UA k. AR5, UA
BA AL SUR RISz 2 B T
FRTAT & B UA BFE RS A 2 40, i A 22 2%
R UA B DLA &5 ) B BR s R B il 48 A% B SR
K +-kB (nuclear factor-«B,NF-xB) F 3k , M1 41 11l Bt
PRIGEIRAS T L8 2H 2R AE B L 8 & A 5 ik — 25 B 5E
UESE, UA AT B S o5 s 4 PR K Bl R 2 1 ik A 4
U B, HAT R R B DR 4 7 H 3 mT RE a2
fifrJed PR HE K F--a ( tumor necrosis factor-ao, TNF-ar) 2 H
20 A Z -6 (interleukin-6 , T1.-6 ) 25 48 iE K 1, 9 &1l 1
JUE P 48 VS AN T 36 10 B AR 3 VR T . UA 34 fig
B8 AT RS A R T BRE BR s /)N BRUWH Tinf 2 /11 R 15 2%
HRHTHE H, T RE S T A B2 v /D BRUUL 4 i 2 0 5 i
% H 4(glucose transporter 4, GLUT4 ) &5 H ¥4 iz 1 %
BRSCE R, AT, UA A 4 PS5 3 BE B S
W R g B s 7 S0 9 A8 AH G, PR HETY UA AT BB —
SE IR ST HE IR 5 0 R

A E A T UA X 5E IR A/ 1# 3R (streptozocin,
STZ) 559 1 BUME PRI /)> BB JEE 9 22 1 52 1, 3% g
S WE 75 5 OB PR B i Y 52 e A LIRSS T B Y
e RIS R, h 2 v UA I
HIEHEAE 0.21% ~1.19% , B A B & i & &, JF B

ursolic acid; diabetic nephropathy; renal injury; podocyte; slit diaphragm protein

REHEE 2T RIRY G, UA 725 4 4Urh i i &
W B 35 301,30 mg- L' UA A2 32 S50 i 2k
HWI(3.19 £0.02) h, XL 4R LB UA 245 TR
T B9 T 5 R S, RV B 2 1 o DR, AR RIS
K STZ K i W e g )R BB 5 52 1) W PR 5 s R
RUBERS MRS © A UA B9 24 3024 BF 58 M G HRaE
W T UA B 45 25 5 & UA & f & 4
(60 mg-kg™") Al UA IG5 B 41 (30 mg-kg™") , [l i
WEIEWH KM A HMHZHA (el v,
15 mg-kg ") LU B UA $08% BRI B 995 00 16 FH B H
BL, Ry Jm B2 0 B 58 T ke $i o S8

1

L1 Zh¥Y)  JosE i IR s 5 sh ) SPF 2% SD
B MEPE PR (220 £20) g, H VLR R 7 58 46 5
Prrboo S fE 1V ATHIE S SYXK (95 ) 2013-0036,, A A
FUh T RS SR A YME M E R AR E, R
BB 3R R R AFAE E IR 23 °C L, 1 40% ,12 h
BERASHRE , F RO s o T ) R R

L2 24508 UACHMN 26 >98.8% ) ;e
I R (36 = 28 v AE W 25 A R A A, 2k S
H20040494) ; £ fix % 2 ( 3£ [H Sigma 2 A, it 5
S0131) ; 547t K B podocin £ 5 4T 1A (3& [ Abcam
ZaE] S GR211434-1) 5 S5t KB CD2 #H & H
(CD2-associated protein, CD2AP) £ 73 B 44 (b 3T
A AR IR 7 4 G3828) 5 RNA i 42
ik F trizol ( E Life Technologies 7 @), it 5
50175111) ;M-MLV Jz % %X 7] & ( 22 [ Invitrogen
A w LS RPL10S) 5 B-IL 3l 25 1 ( B-actin) HT 4K (F
AR DLE Y HOR A BR F] L 5 000317405) 5 5
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IR R (AL s 2 R R AR A R A AL S
S20160808 ) ; H. b JIit 0 1% B #% R (¢DNA) %5 — 85 &
AR &, SYBR green master mix ( 5 5t i MEBE 2L )
FHEA PR |, 5 5351 g 04896866001, Q111-02/
03) ;IL-1B3,1L-6, TNF-or i 3k 4 32 W Bl 72 ( ELISA)
ik F &, B E Y B kB (superoxide dismutase,
SOD) , N — [ ( malonaldehyde, MDA ) , [ 4 H & &
A& (R o AR TR O 58 BT, L5 43 il ok
A1001,A1005, A1012, A001-3, A003-1, C035-2) ; &,
B =G b e (b 2 A A S )
20161104 ,20151109,20120304) ,,
1.3 {Ug% ONETOUCH #Ysi AE Fo 25 AU il i I 3 {)
(i A [ A BRZS R ) 5 DNM-9602 78 i b A (3% 1 IS
JY A R 7] ) 5 Sartorius BS224S 4 73 1 2K - (1
[ 38 2 | W 4E A1) ; Thermo Micro7R 5 £5 A ¥% VRl ik
75 B B OHL, BioMate 3S U 48 4143 56 9% J& 31 Thermo
Finnpipette 8 E5 W 48 [ 268K € /K R b s ) 7
N H) ] Trans-Blot 7 = &% B 4% ( 32 [E Bio-Rad 24
Al ) s DYCP-32A HUAZ R HL Uk AL (b 50X — A W FH
AR A ) 5 BioDoc-11220 #Y B & i 4% £ 48 (3£ [
UVP 2 #])
2 FiE
2.1 REUBRIE & M or2H SD R, JEmsR 1,
I PR IS, DR S RO A I X S B . SR /D
i STZ Kt W v i o) B I & &2 ) A IR B
(diabetic nephropathy, DN) J A= A, 6 40 H KR,
Sy EtmismE TR 4 LA 12 b5 JEEES 1%
STZ(40 mg-kg™",0. 1 mol-L~"Fp#5 R 4k 28 vh i , pH
4.5),72 h J5 2 KR D i s, H o b =
16.7 mmol - L~ Jy X A5 1l 2y i B PR S 111 i A8
1f AR o BIBRFE T 1 LA SR AS ISR 9 R B o R IR
i KR BENL A AR 20, J DLV 3R 20, UA 5 5] i 40
(ursolic acid high dose group, UA-H ), fik # & 4
(ursolic acid low dose group, UA-L) A 4H 8 H, UA
BUOARKBBHESS T UA LR, SRl aiREN
60 mg-kg ' EFIE 41N 30 mg- kg™, HLELE 16
Jilo JEDUDH A2 A 15 mg-kg ™' - d 7, [ H
E B 2 R R 20 R BRVE DA I AR R 2R AR K, %5 41
YEZHE S 16 J4
2.2 KR AR
2.2.1 JfHEEAD 5T UA FHUSS 2,5,8
Ja R B e T B, G 0 o W A
2.2.2 JREFRN AR 24 h REH ST
a0 i B R U B A5 S R BRI SE 24 h JREE
134 -

2.2.3 IfE FENE R AOE B AR A HR
FLIE o BROFE B i, 1.5 mL, 5 000 r - min ' B .0
10 min, B F3E W, 4815 KBNS , Fr kel . 7E & /5
— W& 251 hJm, KELZR B 4b AL, 4 JOBU U 2H
41 H A5 )5 ,12 000 v+ min ' B0 10 min, B L
T, FER I BT AT K R 3 A NE A TNF-a,
IL-6 il TIL-18 ¥k A ELISA o 5 &5 A I, 544 4
A IR Y4 AR & AUl A T AR
2.2.4 B SOD 3 M & MDA F &l BUE
WEAH 2, A BERACE vk, T 5, A= 3R /K 10%
HZI5)9,5 000 remin 4 C¥HE L 15 min, B
EVERRI . ZHEAHK BN SOD & M, MDA K H
Jo 2 £ DU 7™ s e BRI 6 10 B P R AT
2.2.5 'ERSEECRI K EBESIARFE S 6% B
B ZH 2L, B 4RI B 2 T I s, PR BT &2 o

W 45 % = XU E A A (g) /IR R (kg) x 100%
2.2.6 EEWIRRG A BCE KB, R (10% ) [#
24 h, ok ey, 70% ,80% ,90% ,95% ,100%
() T A B AR U 7K 4% 30 min, — HI 28 B 2 0
A YRR AN 2 um, £F 95K JR-H AT
(‘hematoxylin-eosin, HE) , i fll i - 75 2R ( periodic acid-
schiff, PAS) L 8,3 65 T W5 B 4 2105 Bk A%
2.2.7 CD2AP Hl podocin R A FEBEKI FH
e B3 B (Western blot ), HU K B 4 21
60 mg, % F & 11 2L f W B RNA, I Bradford & 1
S R A DU AR VR B . A3 I S 2 RE 30 g,
BN GV FIRE 5 I Uk AR R 22 v,
RAEYA],95 CAZME 10 min, IR, 15 0. W ke 5
30 weZ S MABER AL, KA FE RS HORAS TR ,
JE 80 V, KE ol W A RS o B R (H K
8 Veem ™), fli e} a bk 2 4 8 RS M 07 B VK k-
WM, B B A R B R R K 2 4 (polyvinylidene
fluoride , PVDF) 5 FH 5% it fig W0y 54 °C 104, in A f
Hi K B podocin —H1 (1:1 000) , i K CD2AP —
Hr(1:300), J & Tris-HCI 22 vp 3 5 11 AL g 20
(TBST) P&, # Ve 5 19 — BT R N B A Z 40 T
fEW H (1:5000), 2% i, &%, 2212 #k #5 , 60 min
J&, vk B, U OB OB B 2K % ( etramethylbenzidine,
TMB) 0, BESGUE f, >k H] Tmage J 4 2R 47 5E &
3T, UL H B9 1 5 B-actin il JK B M F A B Y
EASHOR PO i
2.3 geitsEar At SR SPSS 19.0 i it 43 #r 4 A
AT — 47 B, LI EHE R v s KRR, U
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P<0.05%RERAGII 2R,

3 #R

3.1 UPAEDRAE K B P S 5 IEH A R i
B 16 & f5 B A 4 K B s @ % TH s (P <0.01) ;5
ML e, JE L Vb 3H, UA-H K UA-L 20 8 R 9% kK
BRI AR 2 IR (P <0.01) . L& 1,

F1 UVAXERFBABRMBE I (xx5,n=8)

Table 1 Effect of UA on blood glucose on diabetic rats(x +s,n =8)
mmol-L ™"
4153 i/ mg-kg ™! 0 JH 16 JA

% - 4.46 £0.02 4.47 £0.03
fi 31 - 4.48 £0.04  25.30 +0.52"
IEANRTS:) 15 4.48 £0.02 5.10 0. 20%
UA 60 4.50 £0. 04 4.62 +0.21%
30 4.48 £0.03 15.62 +0.20%

L SIEWA LR P <0.01; SHAH LE P <0.01,

3.2 WRECNFEIRSE S 24 h IREFARENE  5IE
W LR B R Ay 24 h JRE A& B HTHE
(P<0.01); SRV L, JE 0L vb3H f2 UA-H K UA-
L 25 3% 1] 8 oA 38 9 T R BRI 24 h JREEH B (P <
0.05), WL#E?2,

F2 UVAXERFBAR 24 h[REBHWHM(x+5,n=8)

Table 2  Effect of UA on 24 h urinary protein on diabetic rats

(x+s,n=8) mg
2 51 Fik /mg kg ™! 0 JH 16 J#
EH# - 7.02 0. 63 7.37 £0.23
FLA - 7.37 0. 42 32.64 £0.41"
JE DL Yb R 15 7.22 0. 67 21.66 £0.41%
UA 60 6.95 £0.52 22.54 0. 49%
30 7.16 £0. 56 26.58 0. 507

HHERA B P <0.01; SHMAL KD P <0.05(£ 3
) o

3.3 PR R AR B R A R R

5 1E 2 P AR, R 2 R R A o I S AR
B M B B (P < 0.01) 5 S BRI A L
B2, I DL VD $H BE % B I 306 2 A6 Y 21 A AR J5 1Y) A1
(P <0.05) , I AEW] 1 [ A% ' IE 45 % (P < 0.05) 5 7
UA AT )5, UA-H 2 HE BT 5400 a4 78 2 O Bl 4R Joit
AIFEAR (P <0.05) , JF W] I 4 T FR s VB s O Bl
RS B (P <0.05) s S HERIZE g, UA-L 4
FRITERIAN I . Wk 3,

x3 VAMNBERFARGCRE.EERSHEHOEZME (v =5,
n=8)
Table 3  Effect of UA on body weight, kidney weight and renal

index on diabetic rats (x +s,n =8)

5 Pl 5 & [=EiE

- mg-kg ™! /g /g ( x100)
E# - 710.32£11.54 1.57 £0.04  0.22 £0.005
(x| - 327.83 +4.83"V1.74 £0.05" 0.53 +0.020"

JERIRG SN 15 376.37 +6.772)1.58 £0.04  0.42 =0.013%

UA 60 361.27 £4.20%1.59 0. 04> 0.44 +0.013%

30 338.07 £2.89 1.69 £0.03  0.50 £0.010

3.4 b WE PR R BRI Y R IR 28 RE AT B0 9

EH
3.4.1 X IR G K BUM W IL-18, 1L-6 , TNF-a 7K -
sz 5 OEE A R, AR A2 R R I

IL-18,1L-6 fl TNF-a 7/KF 2 T+ & (P <0.01) ;5
BEAYZH A, JE DL YD 3R 21 13 b TL-18,TL-6 Al TNF-
a KPR FEREAR (P <0.01) ; 5EEAI A e, UA-H
I R ARORE IR K By I vE TL-18, TL-6 AN
TNF-a JKF- (P <0.01) 5 58 B 2H 4, UA-L 44 B
B FERARORE PR 55 R B0 13 IL-18, TNF-a K F- (P <
0.05) , A — & 1 B ARME R s K BRL i 1 3 1L-6 AE
AR EEER., Wk,

F4 UA MHERAE KRR MEF IL-18, IL-6, TNF- 7k F §I % I

(x+s,n=8)
Table 4  Effect of UA on serum IL-13, IL-6, TNF-a levels on
diabetic rats(x +s,n=8) ng-L'1
£ 1 /mjui » IL-18 IL-6 TNF-a
iE# - 10.10 £2.18  20.64 £2.03  16.96 £5.23
LT - 35.06 £3.18") 40.10 =2.72" 41.27 =3.02"
JEM b 15 17.63 £3.02%) 28.93 +2.17% 26.96 +4.12%
UA 60 26.01 £1.72% 33.43 +1.24% 29.31 =2.56%
30 27.01 £1.72% 35.50 =1.92% 33.63 =4.00%

W SERHALE P <0.01; SE B HEY P <0.05,”P<
0.01(% 6,7 ),

3.4.2 PmE IR K B E b TL-18, 1L-6 , TNF-o 7K

TR 5 E AL, B A K U IE v IL-

18,IL-6 , TNF-a 7KF- B . 1 &5 (P < 0. 05 ) ; 54 A 4]

L, J DL b 3H 21 W A E b TL-18, TL-6, TNF-o

K- (P <0.05,P <0.01); 5HAIH K, UA-H 4H

I8 25 B AICWE DR K B B I b IL-18, TNF-a 7K
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(P<0.01), B i R&EAG IL-6 /K (P <0.05), AL
RIZH P, UA-L 20 BH 5 8 00O PR s R B A% ' Ik IL-
18 7K (P <0.05) , A — & I AR Rk K By
JJE IL-6 , TNF-a 7K~ fHIC B EMEZE R kS,

x5 UVAXHERBARSHES IL-18,IL-6, TNF-o B0 (x 5,
n=8)

Table 5  Effect of UA on kidney IL-18, IL-6 and TNF-a on

diabetic rats(x +s,n =8) ng-L~'
i /mjf i o IL-18 1L-6 TNF-a
E# - 3.67 £0.37 6.80£0.62  4.71 £0.89
sl - 9.59+1.37"”  9.71 £0.39" 11.06 +0.32"
JEmybE 15 4.74£0.91  7.29 £0.89% 6.88 +1.24%
UA 60 5.96 +0.80%)  7.50 +0.61% 8.35£0.47%
30 7.25£0.95%  9.10+0.45 11.00 £0.76

G IEWH LR P <0.05; 58 84 &> P <0.05,
$p<0.01,

3.5 XPBE IR R BUE IE SOD 3E 4 & MDA & =11
o 5O R R, B2 K B IE SOD i 1
FHFEAL, MDA &5 T E (P <0.01) ; 5HBIAIH
I#g, JE DLVb a2, UA-H J UA-L 2403 8 25 38 &
JIE SOD i #E7KF- (P <0.01) , Y W] f [ A 4 Jd o K
BB B IE MDA & K (P <0.05), W] UA A
A B 1T A AR B R e T . WK 6

F6 UAXHERBARSA SOD &%, MDA S 2 0T (x 5,
n=8)

Table 6 Effect of UA on SOD activity and MDA content on kidney

of diabetic rats(x +s,n =8)

251 Flit/mg-kg™'  SOD/U-mL~' MDA/pmol-L"!
EH# - 22.57+0.08  36.56 +9.26
LR - 9.09 +0.81" 91.56 £8.56"
ERARTS::N 15 21.82 +1.05% 48.44 +13.86%
UA 60 21.07 £0.76%  57.81 = 4. 83%

30 18.32 £0.87%  63.75 £4.56%

3.6 XPHEROE R BUE A ZUR B R I 2 HE
et JEHE TSR UL, IE 240 R U B AL BUE SO
AT IR, /NBROE 25 L, THG 6 A0 il A R OR UL
5K, H/NEHES B S B, BN A E S O
W /NER IO ZE 4 BUIE K, FE R IEOR DL R, R R A
TCHE A 5 TR 2 U, BT 2 R B /N BR ) R B
K, 6 2 1A R TS Y S 09 JRE AR IR 4 AR ] I
B /NVE b B 2 A5 R A, T DL AR P A R UA A%
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i AT DT 70 3H 468 HE DR B K B i BEE Al 3
A —E TR, B /NERIE A8 A IE R, ] L3
JRE JE T 23 M JEE AR e B 0 A (AT A0 i BNV R
ANz AR AL AR R D R R TR . TLIAT 1
55 TE W2 U, A 2 O B 2 2 e 6 B P e AR
5B /NERIE D) 1 BRI HE(EL S 5 0 s SRR AR
JE DTV 3H J2 UA 2500 5 21 - BiUS 19 68 K AR b i '
o B U3 O B I 2 2 e 0 B P i AR 400 ) O o
ANERPR BRI G B IR0 JBE R AR B AR LI 2,

A IE4H ;B BRI CJE DL Yb3H 40 D. UA-L 4H;E. UA-H 241 (& 2,3
)

1 UA MHERF AR SHLREZHIM(HE, x400)

Fig.1 Effect of UA on histopathology of renal tissue on diabetic rats
(HE, x400)

B2 UVAXMERFEARBEHAFEZHZM(PAS, x400)
Fig.2 Effect of UA on histopathology of renal tissue on diabetic rats
(PAS, x400)

3.7 XPBEIRAE K BURIE T podocin, CD2AP 2K 113%
RS 5 OE R A LR, A AL A R R A AL
podocin, CD2AP FH H £ XA B W B F KM (P <
0.01) ; 5 BB L2, JE U1 b 41 2% UA-H 41K BLHY
B 20 21 podocin, CD2AP H I KL & 8 F T H
(P <0.01); 15 82 B4 [p %, UA-L 2 K Bl 21 41
podocin, CD2AP FHEH T X WH B I & (P <0.05),
WE3,%T,
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A, A2 BE T 2 58V AR M R I L 1R AR I R
p-actin | D GNP GEmD GEED @S /3 kDa

PodoCin ce S S e e 42 kDa

A B C D‘M E
B3 &4KERSHESD podocin #1 CD2AP E QR ik H ik

Fig.3 Electrophoresis of podocin and CD2AP protein expression on

diabetic rats

®7 VUA MHERBEXRE RS podocin, CD2AP F| 5 R X #Y %M
(x+s,n=8)
Table 7 Effect of UA on expression of podocin and CD2AP protein

in kidney on diabetic rats(x +s,n =8)

20 51 F4t/mg-kg ™' podocin/B-actin  CD2AP/B-actin
EH - 0.70 0. 03 0.73 £0.02
[ - 0.06 £0.02"  0.07 £0.03"
JE DL Yb R 15 0.57 £0.03*  0.59 0. 06>
UA-H 60 0.47 £0.06%  0.45 £0.04%
UA-L 30 0.18 £0.03>  0.21 £0.04%
4 itig

UA RERSAT 20 W AW , I K 1M 35 A5 JIE 2 21
SN R TR, I 1 58 B H U B AL RE T, e & Bl
HENEThRE R R B AR B EA R ER
W1, e Wl T RE A8 A = A0 A I S 1 EL AR W B Y K
Joe 3k i v kR A A Ol A A T R 4 (reactive
oxygen species, ROS) 5 FHR i B J2& W IR s 1B i 1Y) o 22
KO, ROS BEAZ )™ A i i 48 AL ) (MDA, 358 56 1 I
FEAE) |l G LR AR B AR T S SR R
BN, ROS R 415 15 41 4L rp (Y vp kL 40 i R 3R T
T 7 AR G RN, S B LA R B AR A
SOD J& — Rl it S ALl , 0% P4 T Sz B LR 3 R H
BE DR AP A0 M S 2 B0 B RET A Pl X 20 i A 45K
PUR R PR BE T B A= A R R 2
—o ARWFTEFR T, AR OR B 44U g MDA
B RERIE W 4L W R, 10 SOD % 1 W R R, R
HIL PR s R B B A LS I K B 5 o SR
UA TG, R B LB 7K P 5 R R 2 I 25 I
B ZH LU ) MDA JKF- 2 2 FE IR, SOD 1% 4 g 3% 42
L AR R UA B B i LA AL RE 1, O REAR 47
i 8 W , X 5 A 00— 3O

W DR B 0 114 98 E P A5 405 B U IA S, T e I
RN, AR OK - BT R 3h ) ZK ALY
AT T AN L R T L 20 A R M A

(IL-1,1L-6, IL-18 %) , TNF-a, y-T #t % (INF-y ) %
Z R IE R F X e E R E R A o — 2 S R
B 0 A R T R — 5 R M A R
T, WG R 52, AT B — > R PG 38, e 2 45
R E AL EZ B (RES D) o TNF-o 12
B E BT, e T IL-6 5 2 B 4 E T
Ak 7 0 8 238 IR T RARE U, IL-6 S RE MY
11N A R A v B o = 111 0 [ N | S 2
A6, TL-6 A IR B R R G K A B
AT E PN A M B BN T AT M AR AL 1Y
Y B INER R R RIS AR 5T A AR W, FE R
o A TR 21 K B A U fR R P I B AR
T, LA K 20 B = 3 14 A S W W, TNF-r, TL-6 7E
PR 2 rp i R, X — a5 R R T B IRE
BT, e UARYT 16 JH )5, Re % W 25 40 il
2 VE 20 M B IR FEAR IL-6 1 TNF-o 7K, fff 15
DItz . Bk, 2 & A UA AJ DL & 4 il
TNF-o, IL-6 Fl IL-18 % 48 E B F 14 2B B, 1 400 1 R
i PR 1) R P A

LA SR, B EH N UA 7T LUA RO 5%
DN KRR H &, 3 s DN K R g 7K F s UA
Al Lk B3 DN KU A 412 fLAE CD2AP il podocin
BRI, ZPREY] UA ol o 8 podocin il
CD2AP (W2 (I 25 M4 DN R BB IR, 28 B Fr
W UA B BEAR R B 11 L AR e I 6T B U 174 9 341 454
FAEH E DR R SR A 5 O DE A2 A R A
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