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 E: BrY TR EZMEY 2 (insulin receptor substrate 2, IRS2) /B EHEILEE-3-1%M (phosphatidylinositol-3-kinase,
PIBK) /X kHEHEH O4 (forkhead box O4, FOXO04) 15 ‘5l MR & 7 A B ok 30 % /R 95 575 (diabetic nephropathy, DN)
KEVE LA b -0 78 4L (epithelial-mesenchymal transition, EMT) HI{EFINLE]. 5k ARSI, = e fa b
RHERFE R — Ik ip BEMRVE T &5 DN BB, 5 B IRAFEFRA, FE s r ok BN A R R A e b
B (1575 mg/kg) AT HFRRAME. . BFIE (3150, 472.5. 945.0mg/kg) M, HLA%MH ig M5, ES: 6 .
For il # 4H K SR S R IPE . B EFE 2L (kidney index, KD+ SR E H & A/ LA (urinary albumin-to-creatinine ratio, UACR).
JRZR (blood ureanitrogen, BUN) 7KF; SREAARE-FL (HE) Jetil M2 T HA AR L, RAZESBHE (TEM) i
5 AR LS AL SR qRT-PCR Al Western blotting £l K &' H4UE M MBRFLIEEE ) (nephrin) P-45EEE (P-
cadherin)~ o-FIENIBIE A (a-smooth muscle actin, a-SMA)+ Desmin FEF4EANMIFEST 2 [-1 (fibroblast specific protein-1,
FSP-1) J% IRS2/PI3K/FOXO04 {5 Sl EFHH %A 5 mRNA FIEEARIE. R SXIRAHE, BAH AR KI. UACR. BUN
KPR ZEF & (P<0.05), B/NERAEK, 'B/NET 295k, LA R, ERAEEZE R B4 2L nephrin. P-cadherin
RILRZEFEL (P<0.05), a-SMA. Desmin, FSP-1 £iXEETtE (P<0.05), IRS2/PIBK/FOX04 {55 Il kA KT mRNA
AEARIEEIRF K (P<0.05). SHBAILLE, KI5 Bikidl kR KI. UACR. BUN K RZFL (P<0.05), ' HE
HLE R AN YN AR S M i ok s P44 nephrin, P-cadherin %A B FHH (P<0.05), o-SMA. Desmin. FSP-1 £ik i
FHREL (P<0.05), IRS2/PI3K/FOXO04 {5 5 il AHIC N T mRNA Al A REY B E TR (P<0.05). &5 Iyl =ik
REBZIE L 1Y IRS2/PI3K/FOXO04 {5 Sl BRI DN KR ' LIRE, ] DN KREHIE EMT, i 2 40450 .
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PI3K/FOXO4 signaling pathway

LIU Dan-ning', HUANG Guo-dong?, YANG Xin-yong', ZHOU Chang-yan', WANG Ya-nan'
1. Guangxi University of Chinese Medicine, Nanning 530000, China
2. Guangxi International Zhuang Medicine Hospital, Nanning 530000, China

Abstract: Objective To investigate the mechanism of Compound Xiancao Granules (& 77 fill H i ¥i) on inhibiting epithelial-
mesenchymal transition (EMT) of renal podocytes in diabetic nephropathy (DN) rats based on insulin receptor substrate 2
(IRS2)/phosphatidylinositol-3-kinase (PI3K)/forkhead box O4 (FOXO4) signaling pathway. Methods DN model rats were prepared by

unilateral nephrectomy, high sugar and high fat diet and one-time ip streptozocin, control group and sham-operated group were set up.
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Successfully modeled rats were randomly divided into model group, irbesartan (15.75 mg/kg) group, Compound Xiancao Granules low-,
medium- and high-dose (315, 472.5, 945 mg/kg) groups, and each administration group was ig corresponding drugs for six weeks. Fasting
blood glucose, kidney index (KI), urinary albumin-to-creatinine ratio (UACR) and blood urea nitrogen (BUN) of rats in each group were
measured; Hematoxylin-eosin (HE) staining was used to observe histopathology changes in renal; Transmission electron microscopy was
used to observe ultrastructural changes in renal pedicle cells; qRT-PCR and Western blotting were used to detect mRNA and protein
expressions of nephrin, P-cadherin, a-smooth muscle actin (a-SMA), Desmin, fibroblast specific protein-1 (FSP-/) and
IRS2/PI3K/FOXO04 signaling pathway related factors. Results Compared with control group, KI, UACR and BUN in model group were
significantly increased (P < 0.05); Glomerular hypertrophy, extensive tubular dilatation, epithelial cell degeneration and shedding, fusion
or loss of peduncle were observed; Nephrin and P-cadherin expressions in renal were significantly decreased (P < 0.05), a-SMA, Desmin
and FSP-1 expressions were significantly increased (P < 0.05), mRNA and protein expressions of IRS2/PI3K/ FOXO4 signaling pathway
related factors were significantly decreased (P < 0.05). Compared with model group, KI, UACR and BUN in Compound Xiancao Granules
groups were significantly decreased (P < 0.05), renal pathological structure and podocyte ultrastructure were significantly improved;
Nephrin and P-cadherin expressions in renal were significantly increased (P < 0.05), a-SMA, Desmin and FSP-1 expressions were
significantly decreased (P < 0.05), mRNA and protein expressions of IRS2/PI3K/FOXO04 signaling pathway related factors were
significantly increased (P < 0.05). Conclusion Compound Xiancao Granules can improve kidney function in DN rats by regulating
IRS2/PI3K/FOX04 signaling pathway, inhibit EMT of podocytes in DN rats and reduce podocyte injury.
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substrate 2/phosphatidylinositol-3-kinase/forkhead box O4 signaling pathway
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RAR, Hm R e 4l iubr B I 2 4 2 5L
JEE H (nephrin). P-£5% 845 H (P-cadherin) f#1E5
ik, A 4E4H MR 5+ B -1 (fibroblast specific
protein-1, FSP-1). Desmin. o-"FiEFILEIEH (a-
smooth muscle actin, 0-SMA) “EFFUHFKIAL],
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1.1 =

SPF Ziffitt SD K 60 K, 6 FR, #4hHE
(180£20) g, JJ H ¥l e 10 34 v 5k SEER S A BR
H], BH%IES No.430727211100630627 . 45 7E T
TP R R Z R SPF L BEREINR N, AR B
50%~70%, JEFE 23~26 C, HREBR . 514
SIS R R A I e (e
5 DW20210321-056).

1.2 AR5EF

SRR (S 201202, AZ 2T Rb; i
BN 5.89mg/g, 10 g/AL) B G [F ot 2 B
R LA JE b (150 mg/ fr, itS
2103291T) W BT oME SR 2 A PR A =] BERR
e & (streptozocin, STZ, fit*5 S8050) g H L3
FHRFEPHEH R AT KR RIME F & ELISA X
#& (5 RR7B2Q48AG). &2 ELISA it &
(fit5 FTNR2NC6Z9) W H BB S s A= YR
AR AR FRZ % (blood urea nitrogen, BUN)
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Wil (s co13-2-1). UUEFAFI& (its coll-
2-1) W H B 5 RAE ) TARERT T T XCRHESR 1 04
(forkhead box 04, FOXO04) Fiif& (5 BC106761 )
P-cadherin $ii{& (it'5 BC041846). a-SMA itk (It
5 BC017554) Desmin $ifk (#t*5 BC032116). H
T S -3- 1 BR i &L ¥ ( glyceraldehyde-3-phosphate
dehydrogenase, GAPDH) #iifA& (4lk-'5 BC00100134).
T AR e LIS -3-3 % (phosphatidylinositol-3-kinase,
PI3K) ik (k5 BC0O30815). FSP-1 Hifk (Hits
BC016300) M [ #XIX Proteintech /A 75 [ & & %244
JE#) 2 (insulin receptor substrate 2, IRS2) HifA& (#t
5 ab134101) JHHJEE Abcam A#]; FEHUE RNA
WAIE (s A6010) 18 H % % A MH ARG R
AT HRP ARid M E i 1gG fifk (L5
C31430100) HRP Fric il £ 1gG Pk (it
C31430101)+ nephrin Fiif& (IS5 AB-11153994) iy
H £ [E Thermo Fisher Scientific A &]; g/t PI3K
( phosphorylated PI3K, p-PI3K) Hifk (#t5 bs-
3332R). filfii2fk IRS2 (phosphorylated IRS2, p-IRS2)
AR5 bs-5397ROM H AL AR AW TR A A
1.3 {¢E5

HT7700 #i&E 4 7 & s (TEM, H A
HITACHI A &)); GA-3 BUMBEA (=i A YA% B
AR A T D 732BR2019 Ak 2 2 5 BRARAX
4100624 Y =38 E BEAR Rk R4t (35 [H Bio Rad 2
F]); 2809152 B4 PCR 1% (Biometer A #]); UCT7 &Y
BEY ML (FEE Leica A 7]); 58595 B S %
A4y 66 EE T+ (3£ [E Thermo Fisher Scientific 23 ) );
05815916001 74 qQRT-PCR 1 (¥ Roche A#]).
2 Rk
2.1 DN #EREEHIF

SD B K RRIE N EMESE 5 d J5, B 40 HOKR
il % DN A4, KRR b e k), DA
MM [ 2 T B b, fERRERE REEL A
W5 NG A 1 em A4 FREAT DI, Y1 5k
HEMTI S RS, R gAY, VIkRh
B, &6EHEVIH; RE1AMH, RRZEEA
K 12h, —&M ip STZ (40 mg/kg), 3d )5, HE4LE
3 d EFHCR IR =16.7 mmol/L 4 DN X
Bl (AR IESE 2 RBIE 24 h JR, IPRIEAEA.
24h JREATE. 4240 JREATE=30 mg R
s A E A5 VLA L AE  Curinary albumin-to-
creatinine ratio, UACR) >30mg/g, N|i\E DN #i

RIRAL. S3HL 10 FORRAE AR IR, 10 RRRAE
FRFARHA, XSTBEAAUETFE, B hHiEETOK,
R @R sR; BFEARAYIOEITRELFSES
PIT, 3F ip 0.1 mmol/L A7 4F R AN-HT AR BR 2 PPl » S
Wi AEd, 2 ARREAR PR 2T, 4 HKE
R JEvkT 52 STZ BEHEAET, 4 HRIA DN iihniE
T LAGIER
22 PEKRGBY

HRAEFEHLE L, K DN KR MR, o
DIYbHH (15.75 mg/kg) HAE TTANERRE. .
EFIE (315, 472.5. 945 mg/kg) 4, F4le K.
BV ig MRZY), XIRAFIRRIA ig A
RIZREK, 1 0d, 86 . &RME 1 ks i
M# (fasting blood glucose, FBG), HAZi4 )G, ®
B 24h K, 2EAR28K 120, EESIBKEUL; BUE
JWE, FREFTE, BEESZZIBCE BT (2mmX 2 mm),
BTSRRI EE 2h 5, 4 CHHE 24 h;
WEEDNHTITT, —FET 4% 2 BHBHERT, 5
—PHUE iR T80 CIRfF4&H .
23 KE—MIER. BIEE% (kidney index, KD
KB ThEeta R4

WELZE 25T fa KBRS PR . IRE . TOKEL
K BEFEBNER, HE KL #0855 & B
W5E 135+ BUN FULEF & &, 4% ELISA 3 &
B E IR E A .

KI="5 Mot =/ 4k Joti =
2.4 FBG. FINS & HOMA-IR B9#&:0

Kk 2ifE, TREHESE 6~8 h JFllE KK
FBG; #% ELISA {77 & it B 15 I e 25 G ik & &%
(fasting insulin, FINS) J&, tH5H#EE RALHIHEEL
(homeostasis model assessment, HOMA-IR) .

HOMA-IR=FINS XFBG/22.5
2.5 'BLAARIER E MBI AR

WEDET 4% 2 BHBERNEHABE 26
RN, BREELK, A, BRI 4 um JE
B, BTHEIN b, B, #HTARR-HL (HE)
Getto YL B H AR BT AL

V4 [ 5 T B ] s T 2B TR B K, A
FATARA-812 A5 (1 1) @, HEH-812 I
(1:2)BEdK, 37 CHEFEEHR, 60 CHEMES
48 hs EEEVI ALY, AU, TR =R TR
%, F TEM TMEEaMpEsi, KERE SR
Image pro plus 6.0 BT H IR 73 H7 .
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2.6 GEFENERNEHELD T MIFREYIF EMT
FREMIERBRIE

VLT R s, BERE QKA fE, PBS i
BE 3K 95 CRUKEPLEZE 10 min, PBS Mk 3
s TN L 2F 137 $F 1 20 min, 23 50300 o-SMA $T
4 (11 200D+ nephrin H4A& (1 500). P-cadherin $i
f& (1:500). Desmin Fitf& (1 :200). FSP-1 $ifk
(1:500), 4 CHENR; EHE, W=y, W
HIEMYE, A DAB B0, —HAE, R
fedt b, RS TSR E HEERZE, A Image-
Pro Plus 6.0 BAF 73 TP L (4D 1E.
2.7 qRT-PCR 'S 2HL7 B HFFRE EMT $5
EF4F IRS2/PIBK/FOX04 ESiBEMEXET
mRNA FRiX

BURIRARAE I B HE 5~10mg, BONINER, H
AR B SO 2R B i ) 3, i BRT) & 1t B 15
FEEUE RNA J& 5 cDNA, #ET qRT-PCR 73#7 .
S LR A TRAR AR A, 51975
W& 1.
2.8 Western blotting #0540 20 B 40 fFRESD
EMT #5549%1 IRS2/PI3K/FOX04 {5SiBIgE%
EHA=E S

BURIRARAE I B 4HZR 20 mg, B T35 RIPA 3
SRR, TRONENER, AR O 2HZR 5]
4% (10000 r/min. 5min), HUHEAER, VK 27 20
min, B EiE, BCA vEMESEAWE, & LGRS

&1 514955
Table 1 Primer sequences
B il

Nephrin F: 5’-GGCTCTGACCACACCAACATCC-3’

R: 5’-GAGTGAGGGCTTATGCTGACAAC-3’
a-SMA F: 5’-GGCTATGCTCTGCCTCAT-3’

R: 5’-GGACGATCTCACGCTCA-3’
Desmin F: 5’-CAGCAACAGGGACAATGA-3’

R: 5’-CACAGCCAACATGGAAGA-3’
P-cadherin  F: 5-TGTCTTGCCTCGGAACA -3’

R: 5’-TAAGCACCACCCCATT-3’
IRS2 F: 5’-CCACTGCTGGCTCCTCA-3’

R: 5’-GTCACTCGGGCACCTTCT-3’
PI3K F: 5’-TGTCTTGCCTCGGAACA-3’

R: 5>-CAAACTCCAGCCACACATT-3’
FOX04 F: 5’-CTGTCACCCTTGTCCTTGA-3’

R: 5>-TGCAGAACTCATCAGCCA-3’
FSP-1 F: 5>-CAGCAACAGGGACAATGA-3’

R: 5’-CACAGCCAACATGGAAGA-3’
p-actin F: 5’-ATCATTGCTCCTCCTGAGCG-3’

R: 5>-CAGCTCAGTAAVAGTCCGCC-3’

SX _EFEGEMIR A1, SRR R AR
2 R R R - SR N I B Rk, R
PVDF [, H 5%MiHa4-95E s 2 mlhnA p-IRS2
Prfk (1:10000). IRS2 Fitfk (1 :3000). p-PI3K
Ak (1210000). PIBK FiifA (10 10000). FOXO4
Prfk (1:3000). a-SMA Hifk (1 :6000). nephrin
Pk (1 2 2000). P-cadherin HT4& (1 2 2000) Desmin
Pufk (1:50000) A1 GAPDH HifA& (1 : 20 000),
4 CHEIRA: TBST Pelk 5 K, MMAFHN i,
WIRMEE 1 h, TBST B4 5 X, I ECL KOGk
FE A, 3R] Image J #AE M 251 R AR .
29 FItFESH

K FH SPSS 25.0 3T B4 AL BE e G vk 43 T
HHELLAX £ Lon. BARATE IS 2551,
ZHMKA ANOVA J5 Z 581, T WEH Kruskal-
Wallis FRANRESS o 2H 8] 57 ) ELBCR B ¢ e (5L
WA B 5 25510 B SR (B R
FFEIERTE 7 ZF 1), Vs 4 A bR A
paLoR
3 %R
3.1 EFWEFRY DN KR —RIFRFE N

XA F ALK R BRI, KB R,
— M DU T s B K RS AR AR, ISR B,
EBRIEAEL, WEME, H EHWERNS,
BRAYOKES H R, (HRRERE, RENZ.
R G R AR TR 2K BRORS oA &, SO A
IREE, FEEEMYOKEMAR T X AR R M, H
TR KR, Al EB R K.

WK1 s, SeHEd4tei, BAH KRBT
BAEVIBRAR G OCA 1 ANE BEdEAT 4 5 AR 3)
HETCAWTT, R B A BB B KRS
s SR LU, K4 2G4 B RS N TR A2 R
OB, HAS AR SEA T .

3.2 EAMESTRIY DN AR KI & B IhsEaS 0

W 2 s, S5 IR ELER, T AR KR KIL
UACR.BUN G4ttt 7 7, B2 KB KI. UACR
Al BUN /K REFE (P<0.05); SHEAHL
B, B4 KR KI. UACR Al BUN /K3 5 2%
FA% (P<<0.05).

33 EFLESRS DN KB FBG. FINS &
HOMA-IR K520
mE 3 fin, SXIRALR, BFEARALR
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il JEb3H ST B AL S5l kL
315 mgkg! 472.5mgkg! 945 mg'kg ™!

1 EAMMEFRI DN KR BRSNS

Fig. 1 Effect of Compound Xiancao Granules on renal appearance in DN rats

*2 EFMEFHRI DN KR KI & B IEEHFRISENE (X+5)

Table 2 Effectsof Compound Xiancao Granules on KI and kidney function index in DN rats (X £+ 5)

2H 51 7§ /(mg-kg™) n/ A KI/(g'kg™) UACR/(mg-g™") BUN/(mmol-L™1)
pagit — 10 2424034 8.3610.52 5.96+0.42
[EEZN — 10 2.55+0.28 6.55+0.38 5.894+0.22
it — 6 13.58+1.04" 76.58+1.52" 8.23+1.32"
JEDVbE 15.75 6 10.16+0.48% 48.16+1.48% 7.54+1.08%
5 75l kL 315.0 6 10.78 +1.08* 52.34+1.25" 735+1.21%
472.5 6 9.74+1.18% 59.7441.08* 7.04+1.08%
945.0 6 7.50+1.24% 47.50+1.01% 6.96+1.03%

XA "P<0.05; SEMALE: *P<0.05, TRFA

P < 0.05 vs control group; *P < 0.05 vs model group, same as below tables

£ 3 EFMMEFHRX DN XE FBG. FINS &% HOMA-IR HIZ0E (X +5)

Table 3 Effect of Compound Xiancao Granules on FBG, FINS and HOMA-IR in DN rats (X £ s)

2H ) 7§ /(mg-kg™) n/ A FBG/(mmol-L™") FINS/(mIU-L™) HOMA-IR

xof HE — 10 5.68+0.18 109.4946.47 2238+1.32
BRFR — 10 5.91+£0.28 102.53+25.74 20.49+4.40
T — 6 30.67+1.04" 80.26+5.13* 96.621+2.14*
ERRLSEE 15.75 6 23.57+1.29% 96.26+4.32% 76.86+4.24*
87 Bk 315.0 6 2578 +1.57* 93.67+4.97* 88.384+2.12%

472.5 6 24.7441.18* 94.9046.22% 86.40+3.60%

945.0 6 22.9041.47* 97.2145.77* 81.8243.57*

FBG. FINS X HOMA-IR IL4iit2: 25, BRMAR RILAEEMIIZIE.

i FBG. HOMA-IR ¥ &% F 5 (P<0.05), FINS
BERIC (P<0.05); SHEAALE, KHHHK
i FBG. HOMA-IR ¥ #E[#K (P<<0.05), FINS
EEFE (P<0.05).
34 EFUEBRIXT DN AR BHLHRE R E M
BREERR R

WK 2 fi7s, HE s8R, SFHEARR
FARAKR S HLGERIER, B/NE LR4IER L
R, B/NBREMIER, FRIEYHMAR WG4,
HAUR WA JOEA IR SXT R g, i
HARREHLREMEE R, BANE 295Kk, b
e AR VA, IR R A S EREEAR, B 5
R, BT AT LD AR AN MR, B NERAE K,
BAIMAE Y 5K, SHEBAENE, SAHAHFHHN
SRR, W EANEY IR, AIE NS B
I M B D IF AT W SERFEAR, B NERERFEAECR,

TEM &5 8o, BFARY KRG 5 iS55 R4
TR ZER: BMAKEERAH 80%FE, #7
JERAGYE, BRI R T, JREAYL), Lhifk
Al LR FEI, R/NANYE, AR D, BRI R
AR, SR LR, B Db H AT T A
iR A e RS 40% /0 47, FE S R 38 51 5
S5 E R A RS R 70% 4, 2
JRME R IG TE, ek oR WK 27 Al R
A R R A TERE 60% /A A7, FE i f R4 o,
BRI DL K o
3.5 SRANWEENEHELNE MRS EMT
FREHMIERARIE

il 3 K 4 o, SxTREA R, R ARA
K EMT br&E#) (Desmin. o-SMA. FSP-1) /&
MAEFrEY) (nephrin. P-cadherin) & HXKE LS 1T
FrRREN, BAMHKREHZ Desmin, o-SMA.
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J[ENI00 )

IRk
315 mgkg™!

5277 RS
472.5 mgkg™!

2 EFEFHKRI DN XRBARRKE (A) REMBERESE B) W
Fig. 2 Effect of Compound Xiancao Granules on renal histopathology (A) and podocyte ultrastructure (B) in DN rats

of DN rats (immunohistochemical, x 400)

JE b

ST A B
315 mgkg™!

ST

472.5mgkg™!
B3 EFWEBRN DN KRB a-SMA. nephrin, P-cadherin, Desmin #1 FSP-1 EERIARFIE (FiZLEL, X400)
Fig. 3 Effect of Compound Xiancao Granules on a-SMA, nephrin, P-cadherin, Desmin and FSP-1 protein expressions in renal

5 ITANRERRL
945 mg-kg™!

5207l E Ok
945 mgkg™!

#= 4 SHMEFHRXT DN KR EHL 0-SMA. nephrin, P-cadherin. Desmin 1 FSP-1 ZEERIAKEN (X£5)
Table 4 Effect of Compound Xiancao Granules on a-SMA, nephrin, P-cadherin, Desmin and FSP-1 protein expressions in

renal of DN rats ( X+ s)

A ?':U%, n/ A - ) A E
(mg-kg™) Desmin nephrin P-cadherin a-SMA FSP-1
it e — 10 0.0018+0.0008 0.018 1£0.0063 0.001 60.0004  0.00030.0003  0.000 320.000 3
BFER — 10 0.004940.0014 0.014540.0026 0.000920.0003  0.000 6+0.0004  0.000 9£0.000 3
i — 6 0.0075+0.002 1% 0.0026%0.001 1" 0.0002+0.0003*  0.0025+0.001 1 0.001 8+0.000 4°
JE LbiH 1575 6 0.002420.0007 0.007320.001 1¥ 0.001 220.000 3%  0.000 720.000 8%  0.000 8==0.000 47
EHAEGR 3150 6 0.0060+0.0012 0.007 120.001 2% 0.0005+0.0002  0.000 520.000 3% 0.001 530.000 4
4725 6 0.0049+0.0014% 0.008 5+0.003 5% 0.000 8+£0.0002¢  0.000 6-0.000 4% 0.001 140.000 4*
945.0 6 0.0037£0.001 4% 0.009 6+0.003 3% 0.001 1£0.0002¢  0.000 70.000 3%  0.000 8+0.000 2
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FSP-1 S HFIXEEF = (P<0.05), nephrin. P-
cadherin & 318 22 FEIC (P<<0.05); 5L
B B4 2 a-SMA B A RIA B3 FEIK(P<<0.05),
nephrin & HRIE R E = (P<0.05); JEIVPIHA
AR AR F 724 Desmin. FSP-1 &
Fik B EBEK (P<0.05), P-cadherin 2 [ RIAE %
T (P<0.05),
3.6 SAMWMEFKIT DN ARBHE a-SMA-.
Desmin FSP-1. nephrin 1 P-cadherin mRNA &
KRR

Wk s fion, SHRALLE, BPEARAKRE
H a-SMA~ Desmin FSP-1+ nephrin 1 P-cadherin
mRNA RIATLGHF %5, HAEHKREHN o
SMA+ Desmin. FSP-1 mRNA Fik/K -3 5.3 T+

(P<<0.05), nephrin. P-cadherin mRNA iK1
FEL (P<0.05); SRR LLEL, H4h 254 KR
B L a-SMA. Desmin. FSP-1 mRNA Fik/K 1@
FIFC (P<0.05), nephrin. P-cadherin mRNA &
LR EF S (P<0.05).
3.7 EFMEFRIS DN XRS5
1 FOX04 mRNA FiEHIS0
Wk 6 Fras, SHHBALE, BFERAKRE
H I IRS2. PI3K Al FOXO4 mRNA Fik L4t 24%E
S, B KRUE 4R IRS2. FOXO4 mRNA Fik
KR T (P<<0.05), PISKmRNA Fik/K &
ERRIL (P<0.05); 5EMALLE, S425H KR
B 4121 IRS2 mRNA FIE/KTFBEHFE (P<0.05),
PI3K.FOXO4 mRNA ik /K53 75 (P<0.05).

220 JRS2. PI3K

#5 EFMMEFRX DN KRS0 a-SMA Desminy FSP-1- nephrin ¥ P-cadherin mRNA FIAHENE (X+s,n=3)
Table5 Effect of Compound Xiancao Granules on a-SMA, Desmin, FSP-1, nephrin and P-cadherin mRNA expressions in renal

of DNrats (Xxs,n=3)

o e mRNA A RIEE
A3 AR/ me ke™) o-SMA Desmin FSP-1 nephrin P-cadherin
pagicl — 1.00 1.00 1.00 1.00 1.00
BFEAR — 0.82+0.18 0.80+0.14 0.86+0.12 1.01£0.02 1.06+0.06
A — 4.48+0.25" 3.41+0.11° 3.51+0.12° 0.45+0.09" 0.63+0.06"
J[ENUIRY3:EN 15.75 2.95+0.49% 2.4340.12% 2.73+£0.55% 0.93+0.05% 0.93+0.07%
BBk 315.0 3.074+0.13% 2.95+0.08" 2.78+0.25% 0.754+0.12% 0.79+0.03*
4275 2.79+0.23% 2.80+0.32% 2.73+0.15% 0.88+0.02% 0.88+0.02%
945.0 2.48+0.49% 2.48+0.27* 2.44+0.24% 0.93+0.02% 0.91+0.03%

* 6 EFMEFKN DN KEBHR IRS2. P3K
FOX04 mRNA FEHIFM (Xt s,n=3)

Table 6 Effect of Compound Xiancao Granules on /RS2,
PI3K and FOX0O4 mRNA expressions in renal of DN rats
(Xxs,n=3)

Y] Fiilk=v) mRNA A% Rk &
(mg'kg)  IRS2 PI3K FOX04
papiS — 1.00 1.00 1.00
BFEAR —  1.14+0.06 0.994+0.05 1.04+0.08
Y —  7.44+041°0.3740.08"1.53+0.15*
J[ENVLP:EN 15.75 3.21£0.19#2.01+0.14*2.32+0.20*
SOTEEER. 3150 5.641+0.47%1.93+0.12%1.65+0.07%

427.5 3.96+0.78%2.044+0.05%2.05+0.17*
945.0 2.7440.54%2.3140.46"2.08+0.15%

3.8 SHMEFN DN KRBAHL o-SMA.
nephrin. P-cadherin F Desmin & H R ARIF 0T
i 4 F1K 7 i, SXTRAEEL RTRA
KEEHZ a-SMA. Desmin & [1RIE LG %
5, BRAKREHAS a-SMA. Desmin HARKE
K23 TR (P<<0.05), nephrin. P-cadherin £ [

nephrin | [NEG—_ T 1 3 < 105

P-cadherin | () GHINED s S S——— |2 < 10°

Desmin| s se— ' i - ey e 52X104

0-SMA | e e GHED GIED SIED GNED emmp 4.3 < 10*

GAPDH | s SIS SIS Gl Gl Sl e (3 (< 04

MR BFEAR B JEI 315.0 472.5 945.0
YOI B ER (mg kg ™)

B4 SHIEFRI DN KR EHLE o-SMA. nephrin,
Desmin 1 P-cadherin Z& F & RIFNT

Fig. 4 Effect of Compound Xiancao Granules on 0-SMA,
nephrin, Desmin and P-cadherin protein expressions in renal

of DN rats

FIEKFBERE (P<0.05); SHMAE, %
HAHKREHL 0-SMA. Desmin 55 HRKIEKF
i FHIK (P<0.05), nephrin. P-cadherin £ FH &4
KPEZFETHE (P<0.05),
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F=7 EAWMEFRNIT DN KR ELHLE o-SMA. nephrin. Desmin #1 P-cadherin E B F XN (X+s,n=23)

Table 7 Effect of compound Xiancao Granules on a-SMA, nephrin, Desmin and P-cadherin protein expressions in renal of

DNrats(Xxs,n=3)

; AN R IE

ik il /(mg kg ! =
H5 M/ (mg-ke™) a-SMA Desmin nephrin P-cadherin
Pyl — 0.8840.08 0.81£0.03 1.2240.08 1.1440.08
BRFER — 0.89+0.08 0.8240.04 1.084-0.10 1.0540.06
| — 1.36+0.25" 1.13£0.03" 0.71£0.05" 0.64+0.11*
JEvbiH 15.75 0.88+0.02% 0.87£0.04% 1.1540.14* 0.88+0.03%

iyand ) .0140. .9140. .83+0. .89+0.
5 SR 315.0 1.0140.02% 0.9140.07% 0.8340.06" 0.89+0.05%
427.5 0.96+0.05% 0.86+0.03% 1.0940.06* 0.99+0.04%
945.0 0.90+0.06% 0.83+£0.03% 1.2140.02¢ 0.99+0.02%
3.9 EFLEFRIT DN KR EHLE IRS2/PI3K/ 4 18

FOXO4 ESEEEXERRENFMN

W s figk 8 frw, SxHEA R, BERH
KB ZHZ IRS2. p-IRS2. PI3K. p-PI3K. FOXO4
BEHRBELG I ER, BEHEHARKREHR p-
IRS2. p-PI3K 1 FOXO04 & [ FRKIE K- 1. 3 PRI
(P<<0.05); S5ERMLLEL, #2525 20 KB H N p-
IRS2. p-PI3K 1 FOXO04 & [ RIE/K P 525 7 &
(P<<0.05).

IRSI_---_--,- 1.85X10°

— — |1.47x105

p—IRSI —_— T—

p-PI3K I l 8.50X10%

PI3K, — D CE— —— — — |8.50><104

FOXO4 | S S S | 6.50>< 10°

GAPDH [ -----‘-9 |3.60><10“
SR ETAR B JEIl 315.0 472.5 945.0
VI IR (mg kg ™)
E 5 SEFEFKI DN KR BHHA IRS2/PI3K/FOX04
FSBERIEXERRENFI
Fig. 5
IRS2/PI3K/FOXO4 signaling pathway related protein

expressions in renal of DN rats

Effect of Compound Xiancao Granules on

BE R A FH T 19 5 25 40 WA AE O B 0T AN 2 . B
I J By 2R U I P i 3R ) B S A R T
BARUH BB MBS0, RRARVE A . RS
RGO A ZEL T 22 DN BRI 2 fisp 4
AR — BRI RAE . B AR R P T /N Bk
JEE B M e B2 A B A0, 5 B /N BR IS A B 4
e ML R B Nk pE I B T EMIT A2 b R 4
308 T R R R e P A O FAT R v R LT T P A
AR, B A4S D ReE e ) 3 2L 2
—U81, WFLRE, MMl EMT B, Al{gfd
AR AEE, SRS = GELE A R
I, BRI L AR e 0100, o B v A T
AT — A RO ARHE 58 R ISR 07 Al FEB0RL - 9t
Ji, DN KR'BHALAREEANE, L9002 R
Bk, BRI E B A I —, 2Rk DL K,
e FE R I R 4 AR E 4 nephrin. P-cadherin 25
FILEZN, T EMT #3&EHEH o-SMA. Desmin.
FSP-1 S53RIA R 3 PR R BH S J7 Il HE0RL RE %
2% DN R 4uiifs, #6)E 40 EMT, SG8'S
it

JE LybE I A K5k R T 2R B, aeigik

*®8 ESEFRI DN KR BAL IRS2/PIBK/FOXO04 (FSBEEHXEARIEHHM (Xts,n=3)
Table 8 Effect of Compound Xiancao Granules on IRS2/PI3K/FOXO04 signaling pathway related protein expressions in renal

of DNrats (Xxs,n=3)

. - B FAMXRERE
L5 /(g kg™ IRS2 p-IRS2 PI3K p-PI3K FOXO4

oyl — 1.0140.03 1.2840.14 1.0840.06 1.0140.05 1.1440.07
EEFN — 1.0340.04 1.15£0.06 1.04+0.11 1.0540.03 1.024+0.05
A — 0.95+0.13 0.3740.05" 0.95+0.20 0.79+0.05" 0.64+0.05"
J[ENUIRY5:EN 15.75 0.98+0.1 0.84+0.17% 1.1840.10 0.9240.04% 1.1140.06*
=W IR Yo 315.0 1.06+0.03 0.80+0.07* 1.06+0.12 0.81+0.06* 0.90+0.06*

4275 0.8440.11 1.0340.14% 0.7940.02 0.88+0.04% 0.954+0.07*

945.0 0.7610.19 1.1340.16" 0.8610.17 0.9540.13% 1.1240.05*
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PRI I B9k L4l 1 AR M Bk R 1T
oo i A L S AN E et TR e P & 2 =
PERI RO, HAREIME. Wb EAR. HLUEAEN
UF MRV SRR, AR BT HER /NS kAT
FoakRY, TR E /NER N R R AR L, G /N R
(eI P2 I H AR08 B 0 0 B R 4 A SohR
wmERE, RS LM, SRS TRER2, X E
YL S DN A IR RS, Re8 2827 B [A) BT 1)
LRYEALR), B CAESE, B TV EES NS PI3K/
B H M B (protein kinase B, Akt) 27281 IRS2/PI3K/
HENER 125 (glucose transporter, GLUT) [29-30]
S5 S IE B, R F T DUPD SRR N BH X6 R 2547

JE 5 B 40 M D) RS2 40 51 i B 3 40 AN S B
By g fLhi2 gl 2 BN PR i) HE R R AL,
IRS2 S 2243 34 R A 0 A o 21, BERG  5 JiR &
. REBEFAEKET 1 S4MAT; p-IRS2 A LA
WS PI3K/AKt 3 #1230, /5 FOXO04 751 .
FOXO ¥ 5 Z Rt F a3l 745 &, Hishl
1 g N ISR AR 1) LA QB RE B, K& A FLUE e,
FOXO B 1A= T e 2 IR DAHRIH 40 & 7 15 5%
K7, AN R, AR Sk DL i
TSRS B35, R, IRS2 5B i 4F
YEAb AT K738, PI3K RS 23 DN KRR B 41 e
& BEAC AT K SRR R ELES), tmridid Akt & 1%
i FOX03. FOX03a. FOX043-41, FOX04 5
R PRI S LI ROIE I R A R R R O AR, HR
A e gn MO T2 BB A R R I E ), A
BF 9 25 SR 3R B B2 7 AL SRR R 6% 2438 DN K RRURR &
FIiRe, MMz, S5ERBEZHRLSGE,
B 5 BRI AN TRS2 s & B 1 i R 1L, p-IRS2
AT LAE PI3K B R 510339, (Rt &b iz
KMHEIE G . B BRBRRAE R IRS2 5 PIBK 1
LK p85 Hif, dMEE PI3K. E{L P3K ¥
1k B T UL — Tl R 2 A M Tl Pl T LI — e TR R 1 IR
TEURE —BERR, AR NHEE S (EHE AkPo4-4],
M5 FOXO SR IE 1 o

gx LR, ST AR 0 DN KRR 2
YL EMT, 982 e 4uputnts, BABUTF IRy S ik
VER, HAEHHLEI AT A5 4% IRS2/PI3K/FOX04
15 5B A <.
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