521 58 17 FELEATFZERE Vol.21,No. 17
201549 H Chinese Journal of Experimental Traditional Medical Formulae Sep. ,2015

7 R F U db/db /N BRUE 48
Fe it JAK/STAT 18 %343 52 DX B4 5% Wil

whRKR, THEM
(kP EHXF vH¥, LiF 201203)

[(ME] BB IWEE 7 alEROR R 32 BB AL db/db /s BUE 545 F JAK/STAT 38 #% 8 43 56 X 3% i, %35 JH: By 76 bl
PRI B ML o 75 % 28 SR B4 db/m Al db/db /NELAS A 7 41 db/m /N BUR IE W 41, db/db /N B4 R BRI 4T JAK BE 5 3G
S (AGA90, 1 mg-kg '), & J7 0 JIE 20 70 sk 42 BSR40 (SYM 41) , 5 Jr fa g 25 2, R 2, g $2 BB (i 4 ( YSYZ 41) , &2 7 fa Jig
FOE T B BGH I 40 (ZDC ) , B Ir R Bk 4R A (ST 4) ,ig 4525 8 JH (7.8 g-kg™' ) o #M/NEJR 14 (1 (Alb) ,24 h JR 2K
FIAE &, 0L 6E, R4 & MR 5% & M (AST) , N & MR % & [ (ALT) ; K% & 1 (FN) ; RT-PCR A% Il ¥ 20 41 P () JAK2mRNA,
STATImRNA ,STAT3mRNA,SOCS-1mRNA 97254k, Z58R: 5 1E % 4 i, AR R 4L R Alb,24 h JR& (A& &, M, FN 8 35 7 &
(P<0.05); SR LLEL, IR Alb,24 h JREE 5@ &, FN BUA R RR B2 09 203, EL 45 3 R A7 41 5 K B 41 Lh 3, &2 O fa i R I
TEEARHGERAL4r T HAdZH , Horh JR Alb 5 FN BEARHI B (P <0.05) . S5HEMI 4 L #, AG490 4, SYM 41, YSYZ 4 ,7ZDC 41 ' 24
ZUrh ) STATImRNA £k ¥ & F % (P <0.05) ;ST 41, ZDC 41 ) SOCS-1mRNA 35 T7H & (P <0.05) ; {H &G 97 4 1)
JAK2mRNA ,STAT3mRNA £E% A R EER . Hit: E R EiERRAUR Alb,24 h JRE A& & & PN 14, B OE T B2
BB 4T T A R B 4, I BE R S JAK-STAT-SOCS-1 AH X 5L [K 22 3k | 0 3% i FR 5 ' 45443 o
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Effect of Compound Yuxingcao on Renal Injury of db/db Mice and Some Genes of JAK/STAT Pathway
HUA Xian-dong, WANG Hai-ying " ( Shanghai University of Traditional Chinese Medicine, Shanghai 201203,
China)

[ Abstract | Objective; To compare the effect of different extraction fractions from compound Yuxingcao
on the renal injury and some genes in the JAK/STAT pathway in db/db mice, and further investigate its mechanism
in preventing and treating diabetic nephropathy. Method: Eight-week-old db/m and db/db mice were divided into
seven groups: the db/m mice normal group, the db/db mice model group, the JAK enzyme inhibitor-treated group
(AG490, 1 mg-kg '), the compound Yuxingcao ether extracted fraction ( SYM) group, the ethyl acetate
extracted fraction ( YSYZ) group, the n-butyl alcohol extracted fraction (ZDC) group and the water extracted
compound ( ST) group, orally administered with drugs for 8 weeks (7.8 g -kg™'). The changes in urinary albumin
(Alb), 24 h urine protein quantitation, blood glucose, aspartate aminotransferase ( AST ), alanine
aminotransferase ( ALT ), fibronectin ( FN ) were measured. The changes in JAK2mRNA, STATImRNA,
STAT3mRNA and SOCS-1mRNA in nephridial tissues were detected by RT-PCR. Result; Compared with the
normal group, the model group showed significant increases in Alb, 24 h urine protein quantitation, blood glucose,
FN (P <0.05). Compared with the model group, urinary Alb, 24 h urine protein quantitation and FN had
different degrees of relieves. Compared with the ST group, the ZDC group was better than other extracted fraction
groups, particularly in urinary Alb and FN (P < 0.05). Compared with the model group, the STATImRNA
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expression in AG490, SYM, YSYZ and ZDC groups were significantly lower (P <0.05); the SOCS-1mRNA
expression in ZDC and ST groups were higher (P <0.05). However, JAK2ZmRNA and STAT3mRNA expressions

in all treatment groups had no significant difference. Conclusion: Compound Yuxingcao can reduce urinary Alb,

24 h urine protein quantitation and FN excretion. Its n-butyl alcohol extracted fractions show a better effect than

other extracted fractions, and can regulate the gene expressions related to JAK/STAT-SOCS1 and relieve the

diabetes kidney injury.
[ Key words |

¥ IR 9% ' 9% ( diabetic nephropathy, DN) J& ## JR
a4 B PRSI A 0T & =2 — , 2 F e IE R B —
R 2e RAEPEE R o Janus JBE/ (5 57 S 5 54
% 5 (JAK/STAT) {55 @ 42 2 2 Fh 40 g B A A i
HF NS S REE, 5080E RN X REY) 0
R I JAK/STAT il 75 DN &9 Hh & 44 55 1 24k
SRR o 3 o W ) NP I e = 1S R o
(SOCSI) 1y izt 3k ] G o 10 | JAK/STAT 38 #% 1)
B AR R 1 (FN) 9200 k3 W B 405

527 R E R IR R BE o 2 BRrP 2G4
TR 5 fa R BRI /D R Alb AT 24 h PR EE H &
o g g A A KN F (CTGF) b A K A
T B, (TGF-B, ) Wy 3K ik, 038 B & R AL HU, 1Mok &
DN R, & 75 A I B R [ 48 O £ % DN [
VEFH B JAK/STAT S f#% 1) 52 Wi 1t AN 15 4, AR 5256
KR E RS2 R B db/db /s B BF g 420
£ 5 )y i R RO [m) 4 BOCRE A7 X B A 45 Y T AR
FL ORI R 58 52 07 £0 R R %) JAK/STAT 5 # & 43
e B 52w, DA 3 B AR BOER AL, I i — 2B R
Al HE A 25 AL .
1 ##
L1 ZyyAndsl s 431 ( LR T2
AR AL S 130529,130504 ) , i1 b B
R AEREAL B 2 = A FREESE Howttuynia
cordata JK B4 F2G B Y 422 T Fructus arctii 1)
RS, S 7 R S A IBOHR o7 20 Y R B 4R 3%
TR # LIRS, 6 551 95% LKk
MIGEERIC 2 Y, 58 1 I 2 h, 55 2 ik 1 h, & IFIE
W 4, FE 2 OB, N3 K S AU 43 0 AT
fik 2 TR £ g IE T B AE B, 75 30 AH B 1Y $2 GRS A7, 15
%R 1.2% ,1.65% ,0.58% . FH 2% F 111547 80 1
Bl 500 TE 0 A il 45 RO, 2R 1L AL R 80: Bk &
Pt ZER K 12 1210 R B i 500 IE ) £ PR & PR 42 B,
FHZE VR K BC 1 1E T 45 50 5 /K 42 0 2R 10 A5
18 A% Y 25 1 K R] g B B 2 WK, S 0T U Uk 4
F1g (4 25)/mL; AG490 ( Sigma 2 #, it 5

compound Yuxingcao; JAK/STAT signaling pathway; diabetic nephropathy; fibronectin

SLBF8300V) , /N IR 11 (L5 131123 ) 1855 & (B
HEMAEY TR, IRAEA (A, it 5
131128) FIKGZE 1 (FN) 3808 & (4t 131126) , 1Y
W i 0 R A Y RO BR A W], PCR 4 R
RNA 350 (41t 5 A8606-1) , TR 1 5 fit & ] S e %
A& (L5 AK3601 ), fix &5 2406 & & PCR i 7
(#t5 AK5205) ,34 K Takara 23 7]
1.2 ¥ %% Rotor-Gene Q % RT-PCR ¥ ( % = ,
Qiagen 23 ), 7170 A1 |7 3l 4 A 73 Hr AL ( H 4%,
Hitach 2% 5] ) , NanoDrop ™ 2000 # £§ 4} -7 Ui, 43 3¢ %
Bt (3£ E, Thermo Scientific A F] ) o
1.3 #i4¥ C57BL/Ks] db/db F1 db/m M4 /N B,
W b 3R e SL NG Sh W A BR A AL B AR E S
SCXK(97)2012-0002, a5 T I v B2 25 K2 S 5
YO IE GRS Y E N A R ROK, PR R
HOBLTH
2 Fik
2.1 Sy %2y 8 JEE db/m FI db/db /N FRE R
PEMRFE 1 JE, Hod 7 2 db/m /NEUCH IE 4 ; db/db
/NEBERLZ> R 6 21 - B 2H  JAK il 417 ) 7] AG490
TRYTLH (AG4A90) , A7 il ik 42 BOAB A2 4H (SYM &) , &
2 2 BE RIS A 2H (YSYZ 2H ) , iF T P 35 JU 3R o7 2
(ZDCH) ,K4RH (ST ) , B 7 H, SR I A
ig Z5 RS2 Y 0. 2 mL (Rl PR 5 4246 58y /) B 55
RO S TRHAELT.8 g-kg™) A2 8 A,
AG490 k) 2 Ji ip (1 mg-kg ™) , T3 4RI R 2
USRI
2.2 JRERAK  UfEsr 2y 0,2,5,8 J& 24 h R
W, U DR B0 J5 W B3, Rl PR Alb Je 24 h
PRAE A E =, BARSRAE RGO G il 3 .
2.3 EARHEARRD 4525 8 S S fE R Bk B,
EDTA 8¢, B0 J5 , W1 A 3 A4 46 2 B ARG
W/ B2 I A, AST, ALT; Bl B A % W B
(ELISA) jill i FN,
2.4 J)HT JAK/STAT 5@ M G R M Rk LA
B, IR, IO 23 2 ZUER IBCEL RNA I s H 4
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JERE &, LUidE & cDNA S 8k i 47 PCR 97 4%,
JAK2 0 b U514~ 5'-AGTGGAGAGTATGTTG-
CAGAAG-3" fl 5'-GGTTGACTCGTCTATGTGGAAG-
3,944 Be oy 150 bps STATL (1 NS4k 25
GAAGAATCCACCAACGG-3" 1 5'-CCAGGTCAAT-
CACCAAGCCTGGCTG-3', ¥ 14 1 B}y 186 bp;
STAT3 ) |k F i 51 % H#: 5'-GGCACCTTGGATT-
GAGAGTC-3" fl 5'-CGAAGGTTGTGCTGATAGAGG-
37,971 B 137 bp;SOCS-1 ) 5140 .5 -
TCAGCGTGAAGATGGC-3" F1 5'-TGGAAGGGGAAG-
GAAC-3' 948 Jr Be Ay 286 bp; N2 18 S Y BN 5|
Y k. 5'-AAACGGCTACCACATCC-3" F1 5'-CCA-
GACTTGCCCTCCA-3', 94 K Btk 165 bp, 2144
B E AR T 18 S A TR 1 95 °C 30 s
HEAMEFF 195 °C 55,60 C 30 s, 440 NMFIHF, L) 18
S HEFFEMN iz H] SYBR Green dyel £ RT-PCR ¥
AR . BE 27 KR mRNA Kk

2.5 geite bt AR AL BRAE SPSS 18.0 Hff |
AT, YILA o s FoR, L) HLAR R F B IR 3R 25 4y
Br, 7 2 A FF I 2R ] Dunnett T3 324347, LA P <0. 05

*1 EFEESELRERNEAT db/db /NEEE Alb HE BB (2 5)

NA G
3 #R

3.1 R RAL IEE AL BURS ORI R 4T, 3h
VE R , N R AL, B BCPEE b, BRI BB
B 2 R 20K HE R RS M 2R, I BR B, B Y
B AL £IR T AR B YOK B R 2 IRAEIR A A
[ R ) o, R AR R & T ASE R AL (AT AS B OE
W, HIE ,AG490 ZH ,SYM 41, YSYZ 4H& 30 1 H
3.2 XHFVEIIRERI M S AT 4L /NELEY AST,
ALT ¥NE A 225 R E 7 R 5 A 3R Iy
oI W R

3.3 24 h R Alb SIEW A A, BRI Alb 3%
T (P <0.05) ; SRR HL 4, AG490 4 . & 7 i
JEEL SYM 4, ZDC 41, ST 41 % Alb HE i 25 B A,
Hr SYM 4 ,ZDC A5 G it E XL (P <0.05), 5
ST 4 b, ZDC A FEAR 3% (P <0.05) , WL 1,
3.4 24 h JREEHER SEAAAH L, AG490 41,
SYM 4 ,ZDC 41, ST 41 () 24 h JREAEHFEM; 5
ST 24 b, &R B %A 22 5%, {2 ZDC 41, ST 41
SIEWAMEAE2ZR, k2,

Table 1 Effect of different extraction fraction from compound Yuxingcao on urinary albumin excretion in db/db mice (x +s)

I 24 h JR Alb/pg
4571 n
/gkg™! 0 A 2 JA 5 &l 8 Ji

EH 7 - 6.44 £2.26 9.48 £2.50 7.40 £1.95 9.29 +2.05
iR 7 - 18.24 4. 24" 23.46 £5.97" 29.13 £8.27" 19.40 = 4. 58"
AG490 6 0. 001 15.56 +5.19 27.48 +9. 54 28.12 £3.87 14.66 +6.23

A1 T Tk $ B o7 6 7.8 25.38 +5.12 25.05 +4.04 28.54 £1.49 13.92 =1. 697
2.1 2 BEAR I or 6 7.8 23.45 +4.65 19.42 +4.17 24.80 £3.58 30.71 £2.33%
IE T B4 IR AL 7 7.8 18.48 +4.99 24.69 £5.30 20.73 £1.53% 11.52 =2, 14%%
7K 3 B AL 7 7.8 19.82 £4.62 14.10 =8. 04> 23.18 +1.31% 16.14 £4.13

e SIEWALE"Y P<0.05; SEMA K> P<0.05; 5KkRANEY P<0.05(F£2~4 ),

*k2 EFEESERERKEAAI db/db /N 24 h REEMNEM (X £5)

Table 2 Influence of different extraction fraction from compound Yuxingcao on 24 h urine protein in db/db mice (x +5)

biilh=:s 24 h R/ mg
21 5 n
/gkg™! 0 2 i 5 4 8 Jil
i 7 - 0.24 0. 12 0.44 0. 19 0.37 0. 10 0.36 £0. 09
iR 7 - 0.94 £0.29" 1.23 £0.89" 1.16 £0.36" 1.05 +0.53"
AG490 6 0. 001 1.03 £0. 87 1.11 £0.32 1.18 £0.34 0.43 +0. 06>
A1 T Tk $ B Aor 6 7.8 1.20 £0. 54 1.20 £0.36 1.21 +0.28 0.85 +0.58
TR TR R AL 6 7.8 0.91 0. 12 0.75 0. 34 0.85 =0.23 0.93 +0.26
IE T B BGHAL 7 7.8 0.85+0.33 1.08 0. 28 0.70 0. 18% 0.63 +0.22
IR 4 BGH AL 7 7.8 0.91 £0.26 0.56 +0.30% 0.84 0. 10 0.58 £0.32
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3.5 % db/db /NEL FN,FPG By 52 5 45570 4 A1
F,YSYZ 4 ,7ZDC 44, ST 4 i) FN W ZE K (P <
0.05),5 ST 4l [b#:, ZDC ZH [ (% 52 (P <0.05) ;
FIRITAR FPC 2R LHITF#E X Wk 3,

3.6 XF JAK/STAT i p& 3 73 BE P R I AU 52 M RT-
PCR g5 /R, 5 IE & 4l A A1 41 JAK2mRNA

%3 SFEEEFREIRINEAAN FN,HbAlc, FPG LIS (1 = 5)

STATImRNA , STAT3mRNA , SOCS-1mRNA ik B i
FHE B35 97 41 JAK2mRNA , STAT3mRNA 3 i5 745
o 3 25 5 SR A2 A L, AG490 41, SYM 41,
YSYZ 4, ZDC 41 1 STATImRNA 3 & i 2 B& (%
(P <0.05) ;1 ST £H#1 ZDC #H 1% SOCSImRNA 3 ik
BEFE(P<0.05), L%k 4,

Table 3 Influence of different extraction fractions from compound Yuxingcao on FN, HbAlc, FPG (x +5s)

215 n Fl /g kg ™! FN/mg-L~" FPG/mmol-L !
EH# 7 - 303.85 +22.27 9.67 +0.31
A 7 - 375.60 +59.51" 25.31 +12.70"
AG490 6 0.001 357.13 £48.50 25.08 +4.40
1T i 4 R L 6 7.8 358.93 +18.30 32.89 £5.54
R TR AR BB AL 6 7.8 311.08 +43.66% 22.20 +11.59
IE T 4R GRS 7 7.8 261.29 £2.50%% 22.98 £11.94
7K 4 R AL 7 7.8 289.66 +8.25% 20.46 £6.07

*4 EFEEEREERIEBMAY JAK/STAT BREXLEETHHEM ()
Table 4 Effect of different extraction fractions from compound Yuxingcao on related gene in JAK/STAT pathway (x +s)

mRNA/2 ~44¢
2090 n /g kg ™!
JAK2 STATI1 STAT3 SOCS1

E# 7 - 0.55 £0. 10 0.62 +£0.22 0.63 0. 19 0.29 +0.08
LY 7 - 1.28 +0.36" 0.71 £0. 12 2.81 =1.34" 0.82 0. 30
AG490 6 0. 001 1.35 £0.62 0.44 £0.05% 1.86 +0. 60 0.38 0. 16
I Tk B S o7 6 7.8 1.29 0. 41 0.39 +0. 04% 1.61 £0.34 0.56 £0. 12
TR LR TG AL 6 7.8 1.24 +0.32 0.33 +0.09% 1.85 +0. 66 0.48 0. 16
IE T AR BUH AL 7 7.8 0. 84 0. 66 0.35 0. 19% 1.67 +1.47 5.27 +3.68%
K 4 B4 7 7.8 1.60 0. 46 0.81 £0.27 1.92 +0.78 8.51 £7.34%
4 it FHR VT 58 ot B AR B2 9 F8 b, FN AR Bl 2 S B0

DN 2SR ALK E wlm FEFEHZ —, H
RIFALEN 2 Z B, 1 b 2 25 76 B 36 DN J 1 £ 4
R, R 2B iR DN K JLATL ) i) B 52 08 A #4m

PR Alb PR R 112 B E 400 40 1) B 2R A, X Il
RIZWi R DN BAT E2 R L, AL 452577 db/
db /N PR Alb A1 PR 3 B 2 & T db/m /B, 10
BT 2 DN BB, Hoaj 58 O & 30 SR ok £a iR R
PR3 Jo 52 )5 A0 R B A [ AR DN B Y LAY R
FIEE R 24 h JREE FAE T, FLOF 9 R R 5 £l 5L
R T SR ROSCR E A  AR BRSSP
() 1E T T 26 B 4 25 4, 50 SR O H b 42 B 40
FHRUUEI] & 5 f0 15 5 0] IR DN /I BRUEE A9 PR B 28
PR bR R 1A HE I 25 O 4 B T RE

FN 2 4 i 78 5 BT (ECM) 11 o 4 B3 40, #%

JINBR RS IR JE K ECM LA~ IRt 34 FN A&
RE A 2500 ) S 14 JELFT ECM. T AR A AR B Bk
A R DN 7 o i AR AR A FN 4y
AR B8 T A 2 BUOBE PR s AT RRE AU o it
A, Z W5 s 38 S T R A AN TR
(1) {5 5 J00 346 140 38435 A 40 R FN g 40 a0 LA
JAK/STAT 3 % (3805 ', AT 4> TGF-B, 1) 2 3k Al
FN 16 B, AT Bl 38 B 3005 AR 5E & 31 YSYZ
2 ,ZDC 4, ST gl ¥ n) B B AKX db/db /NEL FN i 43
Wh, FLIE T BEAE B0 280 R e, 4 R 42 )y 6 I
fiE3E 1 0 JAK/STAT 38 % (4 3076 LA 2> FN Y 43
e, 0T e 3 4T

DN T 4F 3k B I Ay S — 48 M 8 R R, R
EE % 76 DN & JB ot B b R | E A
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JAK/STAT 3 [# & — 45 8 35 B & 3L (0 4 4 1% 5 38
B WEIE RS, JAK/STAT 15 555 5 38 B 1 71 0
K- (SOCS-1) 76 B Wik v ik 3235, e % DN A9 5 Ak
FEERRAE D SOCS 2 [K 26 ik 1 b B, 32 51
WG PG L, SOCS 25 11 45 & B R fk JAK, 3 T
e R 05 L 2 5 JAK/STAT 3 & 1 17 52 i 8 5
I H AT fig 3 o JAK/STAT 3 2% 40 1 25 015 5 1
TGF-B, HI# LM FN (&R . B A 42 i 7T g
TE7E JAK/STAT/SOCS & Gi 1, i 53 71 & SOCS &
6 JAK/STAT 38 8% , 5t 7] LA RCHE 28 DN (19 &k 4=
KB ARSI A OR AR I 2 REOR R R
B[54 STATL, {H %) JAK2mRNA , STAT3mRNA ik
WA o, i ZDC 41 f1 ST 44 W & JF % SOCS-
ImRNA %3k, HorF oL i — PR R
I 77 f0 IR BE BE3E 3 A AR db/db /B 24 h
PREEM, IR Alb 1 FN ) 43 06 0538 5 2 05, (8 [ fIG
FPG ORI 1, HOH B £ ) 19 1E T 25 0 41
g, HALH AT AE S Y JAK-STAT-SOCS 3 i#% 1Y
BRI IAA &, oRm H B AR 5> 7 PLHE 75 i — P TR
AT S
[ &% 30k ]
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