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WE. Br WIS R NS U AT R KB ACE2-[ Ang-(1-7) ]-Mas 5l R B3 ZARIT 00, & 40 B
KEBEVL HIEFA , B | LA (400 mg/kg) . MARFIEZE (20 mg/kg) , F4H 10 2, mbgiakt a7 6
HE RN I BT 46 R RS 7Y é%i’izl JiJE, MEdpie . FFRE ., g, FFOI6E. M4 Ang (1-7) 7K, WL
WEBR#A5 4k RT-PCR, Western blot #iIFZH4 ACE2, Mas, IRS-1 KW, &R SHERIH LA, #ESWA N
J ALT, AST, TG, TC, MDA K2 F &K (P<0.01), Ang- (1-7). SOD /K°F, Mas, ACE2, IRS-1 mRNA K H
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Effects of Astragali Radix polysaccharides on ACE2-[ Ang-(1-7) |-Mas axis and
insulin resistance in non-alcoholic steatohepatitis rats
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ABSTRACT: AIM To explore the effects of Astragali Radix polysaccharides on ACE2-[ Ang-(1-7) ]-Mas axis
and insulin resistance in non-alcoholic steatohepatitis rats. METHODS  Forty rats were randomly divided into
normal group, model group, Astragali Radix polysaccharides group (400 mg/kg) and pioglitazone group (20 mg/
kg), 10 rats in each group. The rat model for non-alcoholic steatohepatitis was established by high-fat diet. After 4-
week administration, body weight, liver wet weight, serum lipid, liver function and serum Ang (1-7) level were
detected and liver histopathological changes were observed. ACE2, Mas and IRS-1 levels in liver tissue were detec-
ted by RT-PCR and Western blot. RESULTS Compared with the model group, the Astragali Radix polysaccha-
rides group demonstrated significant decrease in liver index and ALT, AST, TG, TC, MDA levels (P<0.01),
marked increase in Ang- (1-7), SOD levels and Mas, ACE2, IRS-1 mRNA, protein expressions ( P<0.05, P<
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0.01), as well as obvious reduction in liver fatty degeneration and inflammatory reactions. CONCLUSION  As-

tragali Radix polysaccharides can effectively alleviate insulin resistance in non-alcoholic steatohepatitis rats, whose

mechanisms may contribute to the up-regulation of ACE2-[ Ang-(1-7) ]-Mas axis gene expression and improvement

of insulin sensitivity.

KEY WORDS: Astragali Radix polysaccharides; non-alcoholic steatohepatitis; ACE2-[ Ang-(1-7) ]-Mas axis;

insulin resistance

TG VNG 105 15 e S — b 5 e 5 R HRhU s
18 5 IR B U AH G A AR S S 43, e i
A FEARTRG PSR AE AR T . RS PR M I 5%
R HARSCJFRE L A 40 a2, 1B i Tk
R RFEFYifl . BFRE AL EE 2 P SR AR R, —
HAAEM, B, AR AR bR N B A
AR 7 T 1 AR = 5 T 211 A I
BRI REESRHNE, S RZEIRY-1
(IRS-1) MRS RG-S REETWEZERT, 1
JoE 5 E TR S EEE Y

B RIME EKERS (RAS) TAAEX, Gi—
)2 4500, M Sk XA (ACE) -8 %5k
= (1-8) [Angll (1-8) ] -IfERsKED 12
TR (ATL) B, iR R LA 2 (ACE2) -
MAEEKE (1-7) [Ang- (1-7) ] -[ Ang-(1-7) ]
ZHR (MAS) Hh™, BFsE R, Ang T 353
PRFEIE S BARPU K 4, T ACE2-Ang- (1-7) -Mas
HYE R RAS 19— s 1l XS ZIT i &
AR A S 6 R 22 X TR
PRI T 26 K BRGEAT T30, 3T H X ACE2-Ang-
(1-7) -Mas i B2 R 5 R AKPU 2 ), i — 25 ) B
ST 53 FLER AR, R I RN FH Ak i
B AR
1 ##
1.1 4  SPF gtk SD KR 40 H, K&
180~220 g, FHH FE AL B2 BE 22 M 5 B2 AF 95 T 42
fit, YFRMES SCXK (H) 2015-0001, #h#/i 3%
FHIR B RASL shPhn, SN (22+
2)CHEA, HXHEE 50% ~60% £ 47, 12 h a4
R, BRUEER, EMHERSE 1R, AmEEToK,
e E DR SR, ARSI H A R 2R S B
PSR s A A BRI S, Rl HOR R 24
KEFBH T 51 241t
1.2 K% WKW A M EEMAED R AR
oSal, EAE 90, 1% , ERFR kAR 5 i b 5K
A A R A E A, HUg 15 mg, 7 h/&, it
5161101, W H H i B 25 K= 8 = Be . =il

TpRk p AG SRR B ) R AT RS wl R (S 1R
BE+15% F& AT + 1% AH [F 1+ 10% 25 75 8 +0. 2% AH
WR4M) , BELASALRE N 10 ke/4% . TN & MR 8 L3 o i
(ALT, b5 13352801) . K& & W2 o4 7 7% T
(AST, #it 5 14640501) . & fH [ B (TC, #it5
13585401) . Hili =Hs (TG, Hit*5 14854801 ) ik
RGBS EY KA H; MDA (5 s0131) |
SOD (it so0101) &M A FigEE = KRAEYH
ARABRAF; Angl-7 ELISA ¥t %) & (# 5
RA036) WA Fifg ik AR A R F]; DEPC
(L5 E174) W9 H £ E Amresco 231 ; Trizol (5
9109) . qPCR Wi & (it RR420 A) | Jehk
SERAIE (LS RRO47 A) T H H A TakaRa A F] ;
ECL &t . PVDF filg [ 3£ Millopore 4 F]; “F
Pt 1gG HriRM A AL th 2 W ARG IRA
ACE2 (b5 ab108252) . IRS-1 (#lt5 ab131487) .
MAS (#t*5 ab200685) —Hi¥IM4 B HEE Abcam 2
Fl; B-actin 4 H 3 [E CST A H],
1.3 AL iMark BEFRIY . Western blot %% {3 .
HLIKAL (€[ Bio-Rad /A ] ) ; Mx3005P SZAT 22
PCR §#44L (3EHE Agilent 2> F]); NanoDrop 2000
BRSO (32 Thermo A7) .
2 AE
2.1 AR SRR TR N AR RS T B PR
JFR KBRS, RECE SR 7 d 5, BENL IE
WA [ s (GBI 15,335 I/g, oK1k
A5 53% , BRI 9%, A 20%) ], i
B2 (g iRk, 55 12 JESR Bl AL AL S8 15 A4 R
SL2 H, B VR PR A, & B R ST A
oy, B KB (30 2 BEAL > MR
WAL A S, Al 10 B, EESG
2y, Horp e 2" FlE N 400 mg/kg WEH ,
WA 31 R 2H 79 2 20 mg/kg, IEHZH . BRI N
SRR, BRI mL/100 g, FAHKR
B, EERZ 4, 1 R/d, WE KR
o, Yok, 17k, W ERIRE . Bk R/IME
GNEOL, B EE SRR E 1 IR, FFLEE 16
1013



2019 4F 5 A
4% H£5W

R %

Chinese Traditional Patent Medicine

May 2019
Vol. 41 No. 5

Ji, BR)E, KEZEE 24 h, WHE B ES 10% K
AABERREE, T E#E I, 3 000 r/min & .0
15 min, Z}ESILWE, —20 °C FARAE, s o AT
e, FROENEE, -80 C F AL,

2.2 IFAREGEm SEERSE R AR E R R BT R
JFEE, 8= (IR2E/RFE) x100%
2.3 iFAFhAe, fAgaARAR ARk
AR ALT . AST, TG, TC /K, # =S E AL
fit ik A I SOD 7K F-, B AR I bE 2 2 vk K il MAD
K

2.4 ik Ang (1-7) K Faewl  BUR I g
50 wL, A ELISA i) &l fL b, 4wt 45
PEATIRAE, BEARALT 450 nm ¥ KR 00 5 W % BE
(A), %54 bw e il 231 534 0 10 3 Ang (1-7)
IKF

2.5 FFRAEZALRRILF TN BUERA K B4
21, 4% Z RWEERE 2, WAL Ao,
HE Zut ) 658 Pk T s,

2.6 ACE2, Mas, IRS-1 mRNA & ix#m R
RT-PCR ¥, B 100 mg /245 KRBT, Trizol 3%
PEIUE RNA, A 43 06 6 BE DU B o o d Uk
FE (ng/pL), W45 Ay 0/ Asgy o LWEFE 1.8~2.1 2
[B], $275 RNA Brahs, Bl pg RNA B HITA
A% cDNA, $% 18 RT-PCR 35 & id B B 1E 45 3R %
ACE2, Mas, IRS-1#17 PCR ¥"##, =& mRNA £
IR 5 | 4R PE bR RT-PCR 519188 0],
KEFEYWTRERARAFRRIIFER (F1), K
FHWE 3L PCR M FEY (KRR 25 pL), 55—
95 °C 30 s; B 95°C 55, 60°C 30s, 44 M
W, HBEPIA EA ] 2R

*1 s19F%
Tab.1 Primer sequences
e 51975 P K/ bp

ACE2 5'-GACAACTTCTTGACAGCCCATC-3' 290
5'-ACCATCCACCTCCACTTCTCTA-3

Mas 5'-GTGCTCTCCACCAAGACCTG-3’ 163
5'-GGGGACGTCTCCAGGTAAAC-3'

IRS-1 5'-TGTGCCAAGCAACAAGAAAG-3’ 176
5'-ACGGTTTCAGAGCAGAGGAA-3'

GAPDH 5'-AGAAGGCTGGGGCTCATTTG-3' 258
5'-AGGGGCCATCCACAGTCTTC-3’

2.7 ACE2, Mas, IRS-1 & k& #a XRH

Western blot %, H{ 20 mg 7545 ¥ Ui B9 K B IE 40

ZUREAS | BTRE, SN RIPA 41 20 2LAR W 32 045 2H T

AR, BCA B R B I 5] 4 I e 2 1
1014

WRE, HL 40 pg M, 10% SDS-PAGE 43 &5 J Hi %
&2 PVDF i F, BT 2% BEHRBRT, ERT
JREE 1.5 h, AP ACE2 . Hbi il Mas, it
Bl B-actin BAFT (1 : 1000 #ike), 4 C FTFH
5 TBST VR 3 ¥k, MMAZHERMTE 1 h, IIA
HRP ARic B EPi % IeG (1 : 2 000 F#i k), FRik
B3 ¥k, A ECL &G E R W5, HHfH Al
1%, $RJ5, F Quantity one ZKA/43 4T 257 1 K FEAE,
PL ACE2, Mas, IRS-1 5 B-actin JK & {H 1Y LL Al %
7~ B AR R A i
2.8 “itFE oAt ik SPSS 19.0 HEATALFE, %k
PELL (vxs) Fon, @M BRI BHE R T 2570
Mro P<0.05 NZERAGITFEXL,
3 g#R
3.1 AFde# 2 WoR, SIEWALE, BRI
HHERE TR (P<0.05) ; SHRA HE, B
ZHEHA RIS W E TR (P<0.01)

R2 BESEXEHEEM (X5, n=10)
Tab.2 Effects of Astragali Radix polysaccharides on liver

indices (xxs, n=10)

2057 NG JFRE/ ¢ SR %0/ %
EH A 287.63+75.82  10.43£2.70 3.64£0. 18
A2 272.20+71.42  11.53+2.89 4.29+0.41*
B ZHEH 206.20+66.57  6.87+0.97 2.36+0.2344
NHA% 37 i 21 303.90+88.71  7.50+1.92 2.50+0.2044

. SIER A, *P<0. 05 SHIRI4] S, 44 P<0. 01

3.2 iFdRAR K3 WoR, SIEWAE, £
20 ALT, AST, TC. TG, MDA, Angl-7 /K & 3
JHE (P<0.05), SOD /K #E[#K (P<0.01);
SRR A, SR ALT, AST, TC, TG,
MDA /K- Z (%A% (P<0.01), Angl-7. SOD /K
R ETHE (P<0.01),

3.3 MREALBEFEL K1 EBR, EWHK
SUTFHGU /N 250 58 3 T2 P82 0 A 1B
IR A —3, R WA AR EIRSE, /N R
DR UL .k L A0 B 5 AR R U 2
INIFEER SRR PRI TS, IFSEaG, vl W
YRR NG DA, o DX A X R /N Py 2
WRELAIEIRE ;. SRIRIAIAR LG, SRRl kA
SR ZH R B2 S U 1 728 B A e I BH S i, A
/U5 DI 20 L P DR/t RO/ NN AR R I 25 3,
7 DX e/ INE PR DL ] I 0 L 4 AT

3.4 ACE2. Mas, IRS-1 mRNA %% 3% 4 BN,
SIEWA L #, BRI ACE2, Mas mRNA ik
FTH#E (P<0.01), IRS-1 mRNA ik i % P& AKX
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Tab. 3 Effects of Astragali Radix polysaccharides on serum indices (x+s, n=10)

5 ALT/ AST/ TC/ TG/ SOD/ MDA/ Angl-7/

(U-L™") (U-L™") (mmol -L™") (mmol -L7") (U-mL™") (wmol-L7") (ng-L7")
EHH 32.40+2. 67 120. 80+13. 61 1.53+0.27 0. 630. 13 423.76+22. 46 11.91=1. 54 0. 080. 01
AR ZH 44.35£10.53%  182. 60+70. 16* 1. 89+0. 22* 1.07+0.29%  131.00+11.22%  30.96%1.19* 0. 35+0. 04*
LA 27.91+8.0444  115.10£19.3344  1.46+0. 1644 0.34+0.0944  328.84+34.4544 17.55+2. 6744 1.300. 1444
A FIERLL  26.33+7. 4644 96.55+52. 7144 1.46+0.3144 0.48+0.0844  395.89+39.5344 16.32+1.5144  1.17+0.0744

L S5 IE RIS, P P<0. 05,7 P<0. 01 ; SR 4k, 44 P<0. 01

d ¢ o) 1 ) e
"'w E % ‘;':v.,.‘ .( %.‘zg(. "3'0\ s
5 I » S PR

Ak RO
C.HKLHA
E1 FAXRIFEALFEFTL (HE, x40)

Fig. 1 Liver histopathological changes of rats in

various groups (HE, x40)

(P<0.05); SHMRI A, B =%
mRNA Fik W EFE (P<0.01),
R4 BEZSHEX ACE2. Mas, IRS-1 mRNA 33X B9 &0

(xxs, n=10)

Tab. 4 Effects of Astragali Radix polysaccharides on
ACE2, Mas and IRS-1 mRNA expressions (x=s,
n=10)

2H 51 ACE2 Mas IRS-1

E# 4 1.00£0.00  1.000. 00 1. 00£0. 00

PR Z 2.510.47%  2.600. 23% 0. 6071=0. 004*

WA 3.97+0.3644 6.12+0.4344 6.115£0. 15544

A FIEZL  7.96+0. 5444 6.38+0.4944 1.349+0. 0084844

W 5IERHAILE,"P<0.05, "P<0.01; 58 R4 L4,
A4pc0.01
3.5 ACE2, Mas, IRS-1 &®éakix £5 K2&
N, SIEWAE, BRH Mas, ACE2 [ EIA
BETE (P<0.05, P<0.01), IRS-1 FEFIEIL L
FREIL (P<0.05) ; S E, B2 hd =
HHRAXRBEETE (P<0.05),
4 itig

AETPRS P A 105 14 I 46 1) 2 A 5 e 5 Z KB 2 U
M, WA R RAHIZE A A RO RFIE R B, B
R e 2 o W AE I ILEE-3 0 (P13k)
(GRS, et 55 R ZRGE Gk R &

K5 BEZEEXT ACE2, Mas, IRS-1 EAFRIEHIZT

(X¥+s,n=10)

Tab. 5 Effects of Astragali Radix polysaccharides on
ACE2, Mas and IRS-1 protein expressions (x+s,
n=10)

415 ACE2 Mas IRS-1

EH A 0. 68=0. 09 0. 800. 01 0.97+0. 06

AL 1.30+0. 28" 0.94x0. 09* 0. 84+0. 03"

WA 1.68+0. 124 1.09+0.074 0.96+0. 034

NHA% 371 i 24 1.77+0.234%  1.42+0.0344 1.04+0. 1044

E SIEWHA I, *P<0.05, #P<0.01; ST H# 4 P<
0.05, 44 P<0.01
Y (IRS) ®EfRfk, #F—L 3% P13k, JF&®
R B (Akv/PKB) SRR AL A 44106 5 R A
Pt IRS 2 1 Rl ELAT R B R A2 R R 1
AIRVABHEVERY | Z5HRINE SR, FEad
IRS-1, IRS-2, H i Rk TIFNE, B85 WLAFEH
4, RS RFSHFEETHEZEN T, RS
FAB R EEEEHT
ACE2 J2& 2000 4F 1 Donoghue''® | Tipnis'"” #f
FNA R RAS FIGH b, HFEZEAEY #1E
JH-2 K fit Ang I | Angll, T 7= A= (% fidt 7= 9 Ang-
(1-7), EEZESMAME . ONE, B, FFNE,
5 AR AR AZ K MAS 45 G Z AV 2EVE-, Mas
ZARH Mas JFE RN 65, J8 T 7 WIS G &
PRIz AR, BT ARLREONE, B, I
WE. BRWTAHEZ . AL, B, W E R b as
AL, 1EH# BFAES ACE2-Ang- (1-7) -Mas, ACE-
Ang T-ATIR RGHAG R, 10 24 HE1 405 65
TR Gk Bl OE9EEREL, ARTRE TR D PE
JHR KL Ang 11 b 35 1B 5 28 A0 H0 A% B2 B &
&, MR AT-1 2R %5 T ARB Wb 5 B 0
B Ang I 0T 58 of 412 2 JBE 5 3% 32 1k 22 S R W TR
b, il IRS-1 BE 2 MR 1k, IR AR e 5 2 4
JEAE . ACE2-Ang (1-7) -Mas % 4% 38 i 2 fif
IRS-1 B AL PTG PI3k (5 S B B, KR
Mg BCE IS AR MR W, Ang- (1-
7) FEFEPRR B UM AR KT B KA, R 2 UE
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ERMAILE,"P<0.05,"P<0.01; SHAEY L, P<0.05,
Adpco.01
B2 &4 Mas (a), ACE2 (b), IRS-1 (¢) EARKIX
Fig.2 Mas (a), ACE2 (b) and IRS-1 (c) protein ex-

pressions in various groups

B5ET L Mas 3 PR R R /0 B 3R 0f A K S T
L R R

ARG T, HAHRIEANMIZ AL,
WS L EZ W RARA S5y, B $RIE
AR AR B AE AR TR, AT R AR I B
g AR, (H LR R B AL
ANBRf ARSI B BT R R M i 1 e I 5
KEPEATIRIT, WEEH X ACE2-Ang- (1-7) -Mas
1016

RGN ARS-1 RIBHYFEM R IR A BRI % 2
fitg . IMLfE. Ang- (1-7) /KFH B F&E, 44
ACE2., Mas 3K 34 A0, TRS-1 2% 35 B 5 sl 1%,
T8 S 22 W 1 0 J R BRI ¥ 7 2 I . I s ) b B
K, Ang- (1-7) 7K ACE2, Mas, IRS-1 FikfH
RUPE, WHARG A WoR, L ZUNE 5720 14 B ik
B, mAIA, e W R AR RS T AR DT
PEIF 2 K BB S ZHkhe, HAMRIrRIREE . SRFE
A, HALH T RES F 8 ACE2, Mas, Ang- (1-7)
K, PEMfESE IRS-1 SR fbA %,

SE .
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