¢ # % Chinese Traditional and Herbal Drugs 38 48 % 28 18 # 201749 A * 3775 -

HEREM S F4 L/ F Tol/MyD88 &k #1418 I B9 E AR

WMEE, ot W i A &, S@R, F o, sER
PHREERR 2 SRR 22BE, DU Y590 646000

% ZE. BM M KTITT (astragaloside IV) XM RE L (UUOD /U AL UEAbFREE 52T, SR 34 AL
fille AE  REHEME CSTBL/6 /MR S0 RN M BETF R4, B4, HEFRF&. . K5 (50, 30, 10 mg/kg) 4.
FRARTFARAISN, HR &4/ RIBAT UUO R, NTFARYU RIS 41 ig 4524, B 14 do A s LA (Co) FR Z A (BUND
7KF-, HE F Masson & T GG B A SO 3R JSU TR S is 414 AT Western blotting 572 A EE 7K1 W 2% - 41 B ik
' Toll/MyD88 &k #fifs 5 kA< /> ¥ (TLR4. TLR2. MyD88. TRAF-6. NF-kB. TNF-a. IL-6) [J&is. ZR M4
ANERRIE A AR AR RERE L R EIR E R AR TolyMyDS88 #Hifs 5 MMM TR B B L . MbEE A2
YIFRIE R BEn, N B BER A B EGE, G Sl EACH T (TLR4. TLR2. MyD88. TRAF-6. NF-kB) # 3Kk K
SPABTER N IR, ELX %A 5 0 B A 0 JE A 1 TNF-o il IL-6 FUZRIEA HIE A 4538 35 16 P T Al i 34 Toll/MyDSS
M 51 14 J 9 RER T TNF-o0 A1 TL-6 (R JBCR EGE /N L UUO st B 47 4k

KRR WTCHTR; B AF4EML; Tol/MyDS88 HcHifs St oM 4590 Hs 40 KW

hESES: R285.5 MHERFRRRRS: A XEHS: 0253 -2670(2017)18 - 3775 - 08

DOI: 10.7501/j.issn.0253-2670.2017.18.017

Effect of astragaloside IV based on Toll/MyD88 dependent signaling pathway in
treatment of renal fibrosis mice

YANG Ru-qian, XU Qian, YANG Yi, JIN Jing, LU Yu-song, LUO Tao, ZHAO Chun-ling
Basic Medicine College, Southwest Medical University, Luzhou 646000, China

Abstract: Objective To study the effect of astragaloside IV on renal fibrosis mice with unilateral ureteral obstruction (UUO) and
discuss the mechanism. Methods Male C57BL/6 50 mice were divided into five groups randomly, such as Sham-operated group,
model group and high-, medium-, and low-dose astragaloside IV groups. From the day of surgery, the mice in astragaloside IV groups
(high-, medium- and low-dose) were treated by gavage of astragaloside IV for 2 weeks in doses of 50, 30, and 10 mg/(kg-d) separately.
The mice in Sham-operated group and model group were treated with saline instead of astragaloside I'V. Serum creatinine and blood
urea nitrogen were detected by chemical methods. Histopathological changes and collagen deposition of affected kidney were observed
under optical microscope with HE and MASSON staining. The expression levels of Toll/MyD88 dependent signaling pathway related
molecules (TLR4, TLR2, MyD88, TRAF6, NF-Kappa B, TNF-o, and IL-6) in affected kidney were measured by
immunohistochemistry and Western blotting methods and observed from protein levels in each group. Results The degree of fibrosis
and histopathological damage of affected kidney of mice in model group is the most obvious. And the expression levels of Toll/MyD88
dependent signaling pathway related molecules in affected kidney of mice in model group were the highest. With drug concentration
increased in groups of astragaloside IV, in these groups, the injury of affected kidney had been obviously reduced, and the protein
expression levels of Toll/MyD88 dependent signaling pathway related molecules (TLR4, TLR2, MyD88, TRAF6, and NF-Kappa B)
were also in corresponding reduced, at the same time the expression of terminal inflammatory cytokines (TNF-alpha and IL-6) has been
suppressed. Conclusion Astragaloside IV may improve renal interstitial fibrosis in mice after UUO by inhibiting the expression of
Toll/MyD88 dependent signaling pathway and release of inflammatory cytokines (TNF-alpha and IL-6).
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JEGOAR T R AL Py Y /N A T O T A L A
SIS SIER
2.6 HEHALAHZFLERNBXRERRIE

KA SPV AN B 4128 TLR4. TLR2,
MyD88. a-SMA. Fibronectin. IL-6. TNF-o {3
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2500). TLR2 (1 :1000)

TRAF-6 (1 : 1000). MyD88 (1 : 500), NF-kB (1 :
1000). a-SMA (1 :2000), B-actin (1 :1000),
2.8 HitFEHE

KHI SPSS 17.0 Givh S b BRE R . TH BTk}
X +5 %R, AR BRI E 525047
3 #R
3.1 BIjRENE

BV BT AR AL LR 3 S A 54/ B G
1 Cr. BUN K PFZERAEE (P>0.05), W& 1.
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Table 1 Effect of astragaloside IV on Cr and BUN in serum
of UUO mice (X £s, n=10)

My FE/Amgkg") Cr/(umolL™") BUN/(mmolL™)
BFAR — 60.7+4.8 10.90+0.19
it — 63.9+7.0 7.8040.23
Egeelibci 10 72.8+0.7 10.10£0.92

30 71.9+6.7 9.16+1.16
50 59.2+3.8 8.70+£1.70

3.2 BEFHEAREFHT

HE 344 (B 1D BoR, RFEARAY . $%T
SERIE, BNE OB ANERIR N . TEREIR WS
W, BN OC R B TG 2 70 0 A 5 AN LR
BERAU/NRARSS 14 d 2B AR E R, BhbEE
=Yk, BN JUEE R o] WA RIFR AL I E /S
EY Ak LR AR R B AT AT WA [ AR
(7K B VR IR s 380 B /N ERAS [RI R FE 1 252
ARELRI e, AR B SR B () ST 4R i R I
) SO o TS SRR G N A5 o 1 B A )
AR B ZINEREE A RN 98 1 40 T T AN 0 A5 23 2 B
B, AR R v

i,

[

HEEE T 30 mgkg ™!

1 )NRSHE HE 4R (X400)
Fig. 1 Results of mouse kidney HE staining (x 400)
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TNy AT AR IR G 0 T T/ N BL IR R A
B, s NE R AR, SRFARALE, K

R E/NEY 9K, B DT 58, B JsUse sy B B
TS H A AL (0 T DR AR B R AR A il A
(P<<0.05), WLIE 3. WFBH SR04 bR AR R 14 d 5
JSe/I R SR P AR AL, T B R R S gk
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BFEAR R 10 30 50
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GIETFARUE: P<0.05; SEALILE: P<0.05, FEIFH
"P<0.05 vs Sham group; “P < 0.05 vs model group, same as below Figs
E 3 /ERBHE Masson REEFENER (X £5,n=10)
Fig. 3 Semi-quantitative anaysis of mouse kidney by Masson
staining (X *s, n =10)
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FT5 DR Bt ¢

HEHEEF 50 meke !

R T 30 mgkg !

B2 MR Masson ZELR (X400)
Fig.2 Masson staining of mouse kidney ( x 400)
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3.3.2 'H4%! o-SMA Fl fibronectin {4 a-SMA
A1 fibronectin s 41 1k 25 5 K &5 40 B 1 Ak 22
4 (K 4) R, a-SMA Fll fibronectin FH 4L (7
DI T AL T A IR BT, B o-SMA A
fibronectin FIA T Z T BT AR LA K H Y
F (P<0.05), iF BB A AL FE B2 KT
BT AR RN B A AL 2 R R S AL AR e fs
JEB AR PR (P<<0.05), HLIge i i S
WK TR, ST RYLM a-SMA # fibronectin
KA R (P>0.05).
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B4 NRBAR o-SMA 70 fibronectin RELWRBLER (X400) REFEEN (X s, n=10)
Fig.4 Immunochemical staining of --SMA and fibronectin in mouse kidney tissue ( x 400) and semi-quantitative analysis (X s, n=10)
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T HIHF 50 mgkg !

E5 /JRIZEHL TLR4. TLR2 #1 MyD88 SiE AL @R (X 400)
Fig.5 Immunochemical staining of TLR4, TLR2, and MyD88 in mouse kidney tissue (x 400)

&2 Tol/MyD88 {k#ifE SBIRIAXRHI N F RGBULERI (X £5,n=10)
Table 2 Analysis of immunohistochemical staining of related molecules in Toll/MyD88 dependent signaling pathway (X *s, n =10)

415 il /(mg-kg ™) TLR4 TLR2 MyD88
TR — 0.032+0.050 0.007+0.030 0.002+0.001
LAY — 0.267+0.010 0.123+0.010" 0.016+0.005"
P 10 0.137+0.050" 0.064+0.014" 0.008 +0.002

30 0.068 +0.070" 0.045+0.021" 0.003 +0.001"
50 0.038 +£0.020" 0.032+0.011% 0.003 +0.002"

HETARALLE: "P<0.05; SHMANKE: *P<0.05, FEM

P <0.05 vs Sham group; “P < 0.05 vs model group, same as below tables

PH 1k G €0, X 5l 3= A T4 MU S, MyD88 BH P L X
BB TR, BB MRIA R Z TRFA
ML Y (P<<0.05), HEHHF &A%
R A R B FEC (P<<0.05), HAFAEHE
WK R o ISR 58 F ARG 2 (7] 2 7 T 4,
TLR4. TLR2 KiEEHZ 540 R IEHOCR, IF
57 TLR4. TLR2 /IS Z0E V.2 5 T K )
JRA AR RE,  H ALK b R AT 4R
(K I EE T THr, Rk TLRs [ MyD88 4 #4201 il
AR B AT A o i Rl 2B A 2 ) Ak AR 1 T
51, Toll/MyD88 MR F 518 I AH DG ¥ B 1 (1 R T4 &
WD, B S TR IR AT A 0 A FTAL A
A AT BEZ T Toll/MyD88 4 #fifs 5 1 K o

3.4.2 Western boltting £l Toll/MyD88 #Hif5 5
AR AR %) Western boltting 4571

(K 6) g5 e (% 3) Al AIER B F
Toll/MyD88 A% 5 i 5 AH ¥ 7> ¥ 5 1 (TLR4.
TLR2. MyD88. TRAF-6. NF-kB) ¥jf#ik, H
1 MyD88. NF-kB Fik f AR 45 /b, B2 1AH G
SFEARIAYHE S, R TRFARLAR
EHH&A (P<0.05). SEEFH . milEdS
T A4l TLR4. TLR2. TRAF6. NF-xB [ %
¥ (P>0.05), 3 s Al EAFET
AU MyD88 HHKEILZER (P>0.05). A,
XL Toll/MyD88 {7 51 it HE 24y s iR 1 3R 0A
B 1 R T A R B T i, LR R AR
NG, UEBHREE NI BT, AT R AR R
IKEA & Toll/MyD88 MKifif% 51 % AH G 1) 73 1 1
FILBRG, HICHTFREM Toll/MyD8S8 & #fifs 518
PRI TN
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[ 6 Western blotting ;52 Toll/MyD88 k#1155 18 ¥

BXEAFT
Fig. 6 Western blotting analysis of related proteins in

Toll/MyD88 dependent signaling pathway

X} 0-SMA [1] Western blotting 4%y i€ & 730 M1 (&
3) AR 1) a-SMA R AXRIEEIH S 2 THTF
ARA (P<0.05), HEEHH & HHEASETF
R4 a-SMA [E ARIATEZ 5 (P>0.05) W] S
PG a-SMA MRS, STt
YA R I WP ReR, BRI SR 52459
W RIEAR KR
3.5 'BEEHELRKERFIET

Wi TolMyD88 A8 5 1 i A g 48 i A -1
IL-6 Fl TNF-o ffie i g (8 7D wlsn, s
AL GRER 23, FEEH B TR (P<
0.05), H IL-6 fil TNF-a 5 [1RIER (K 4) EFKH
TR SEFARA T B =R A EE (P>0.05).
UESHERL B T Tol/MyD88 #5344 1)
P, IR S A JERE R R, B nT e
Wi 2B R P R S5, A R SE I ER -

*3 JABHELRD Tol/MyDS8 K5 SEERIAXERARIRIE (X £5,n=10)
Table 3 Protein expression of related molecules in Toll/MyD88 dependent signaling pathway in each kidney tissue (X %s, n =10)

2H F 8 /(mgkg ™) a-SMA TLR4 TLR2 MyD88 TRAF-6 NF-kB
BFA — 0.98+0.86 0.55+£0.23 1.660.58  0.0740.01 1.3340.54 1.3940.90
i — 535+042° 1.77£0.46°  541£0.59°  0.79+0.05° 546+1.10° 5.99+1.20"
PR 10 2.78+0.80°  1.06+0.32"  336+1.00° 0.42+0.11" 3454078 4124045
30 234+032°  0.92+047" 234+056"  0.31£0.06" 229+035"  2.67£0.18"
50 227+0.58%  0.62+0.18"  2.19£0.63" 0.22+0.11" 2044043 24740247

|
8N

HEEHIF 50 mgrkg !

T %N

T HIH 30 mgrkg !

B 7 RIEAL IL-6 F1 TNF-a EHLLER (X400)

Fig. 7 Immunochemical staining of IL-6 and TNF-a in mouse kidney tissue (x 400)
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e, A B A T AT B LICRAHA
Jr T R RIS H b e SR HO2 I
FEE TR Y 2 A KRBT SRS e

Cl R B AT O HAEIR 2 980T Bk
W2 s, R R 2R
LRSS S8 R G R T 4L
YERIBLE, IS b 252 P

BT AEAG R B IEAE SRR EOR I T gE 10555
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Fz 4 Tol/MyD88 {k#i{E S BEE Rim A fEH F Rz HL
HERHH (X £5,n=10)

Table 4 Analysis on immunohistochemical staining of
terminal inflammatory cytokines in Toll/MyD88 dependent
signaling pathway ( X *s, n =10)

A FE(mgkg ) IL-6 TNF-o.
(GERZN — 0.014£0.011  0.003%0.001
Y — 0.144+0.024"  0.100+0.015"
BT 10 0.088+0.028"  0.062+0.008"

30 0.033+0.004"*  0.034+0.001"
50 0.028+0.004"*  0.020+0.010"

VERT PR EE ST I Y, FL BRARE 0 AR 41 28
PECGAR . AHIRANE TG 2 . AT 4R AR 25, g
TLRs TN S RAEN FE R, wlEy
WS I S AH AT RN A AR, 2ad i) 4k
B A AT RO A DS 5 W, 38U S 1
o, WIS 98 RE RN 73 T4 sk RIE S8 ORI i
N 25 O SR S IR N R N, IS
B e 4 2R g S Y, P S B,
1 MyDS88 ##fiig 5 MyD88 ARk #fiig 1% 2 4Nig
£, MyD88 Hififs 5 ¥ Fimit 2k TLR3 #F TLR
5 S I SL R P, v LA IL-6. TNF. IFN-=y,
IL-12 A1 IL-4 2511401 7E MyD88 &k #1342
1, TLRs i MyD88 ZEEEFIVHAL FIEAH AT 53
AN TRAF-6, MF M0 I0G 22 24 S i 1) o 1
TP T 5 T NF-«B 30 IR 58 A i 480 K1
IL-1B+ TNF-o [RRE™ . [l I A b 1 2 (1 iF 5
%W, TLR4. TLR2. TLR7 %324k LL f MyD88 7
B ) A LT AL AR, TLRY [ Rik
AU B LT AEAG I PO, It A S EAIE S
TR RIS TLRs T8 Bl 980T SN s O ULIE
JERO B, ASHFSUK TLR4. TLR2. MyDSS8.
TRAF-6. NF-«kB 1f: g 38 i 5 245 20 41, LA
J W Toll/MyD88 {7 5 8 5 /E UUO 512/ '
LFYEAR IR G SN R AR I AR, I I A i A
JiE R IL-6 A TNF-o FAS IR S A5 = 38 1 )
JORE NP R -

ARFREE R R, B, TR
B -2 ML CrBUN ZKF- 225K (P>0.05),
A2 EE Lo nIREJR A 5 — M e 1 g ARz
AEONE B, B D REAT I IR I

JHIF Masson 4 (45 HL T 7R SR 4 R 4 45 L )5
T8 BT A2 IS B R B TR T A B S R, R

P 2 M T A 25 1) T M st O APURE B8 S A 7Y
Hikdt (P<0.05). M 0-SMA F fibronectin 9%
AU EE R, AT R4 EA
Fs W BARTRINAL (P<0.05), HElsEdLA
hREA LB TARANEAREZNAKR (P>
0.05), JFil X a-SMA [¥] Western blotting 457 &
O AR AN EAREEY L2 TERTFAR
4 (P<0.05), HEEWH&E. PrRE4dy5kTAR
4 a-SMA [NEFARIETCES (P>0.05). UESEH K
FEEF R A B Sl it o AR sk e 0 i PR A 45 LS 1
BRI B LT YRR RS, HLILB VA RO S 2k B 5L IE
EERF

Toll/MyD88 i = 3 it _L-3jfe = %215 ki 4) 1
Western blotting 2 #8140 25 F W, A ¥ 8 1
RISV T, ST ERTARAME K H4 (P<
0.05), H. 2 T8 T 5 70 AR P E s AT 22 5 Tl i
AR T, Horpepy @4l 5 R T R4 TLR4.
TLR2. TRAF-6. NF-«B [WHFRIAR LZER (P>
0.05), =l AR T R4 MyD88 I &IA TG
ZE 5t (P>0.05), FIEAIESE Toll/MyD8S8 K #i 5 5 1
BEAH G B AR IA b /N RSO AT AR AR T BT
H5C, TLR4. TLR2 S5 ik A e B e 4L i1t
H, T EE AR IIE] TolUMyDS88 {5 5 i
EE S TS, A R T R AR
W Toll/MyD88 MHfif 5t & 5 B 4T 4 Ak

JIL IL-6 A1 TNF-a 1% 2 /I8 B A0 480 R T
e s KRB oR, BRTEARAM KA
HYUPAE N TR R W e TR 4] (P<<0.05),
H. IL-6 F1 TNF-o 8 RIS mf A 51T R4
FZERIAK (P>0.05), TIESEHE 1 F 6 ol % oK
s SR A BB TBCH S Y, R
0T 08 % A S AT PR 1 AR TR0 BT 24 T, ATk
BB LT YA AR T I S SORE Y

gr bprid, wmEKH R BeR B g R
&, HARHIMLHI AT e R Toll/MyD88 i
7 A R T R A R A R S A 2 2
R ORI, SRR MO M i 1245 o s %
R THEEAAY, NI B LT R -
53 3k
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