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[ZE] a6 MRELZH (APS) MEIRIRETSE SRR gD % (NAFLD ) KRAIEITFEM.
Z ik W36 HiEME SD KRB A IERE X IR (8 H) AP iz] (28 H ) , BRIl K B4, T = IR
WEFE 6 JEES. NAFLD KRR, B 25 H NAFLD BEIK FRFEHLS> 8 NAFLD B4 (7 H) | 26 RfbiT4a
(9K, 6.7mgekg 'od ' FIRATTHEE 425 ) FIAPS 41 (9 5, 700 mgekg '+d 'APS HEEL2Y) , IEH XTI
il NAFLD #RIZH K R4S TAHRARIGEKHE S , SHBMEEESE 8 M. WA HARRWIRER. EEAR. K
KL HE R AL AR P ke . SRR BUIFIEAL S0 SRS 5, I A4 2 IR R (TC ) A =k H vl
(TG) &, HFOEBREE F WAL MAREA . % & NAFLD EAAKRMAEREA RS TIE
HEXRA (P<0.05) , REE . YOKEFMHEMESICFIEFXIRA (P $4<0.05) . ~FkfiT4# APS 2 KRR
i, fREBAL. YUKEMARE S NAFLD #iRIZAH L2 R TG4 X, B2 F W ogmit2=m X
(P ¥>0.05) ., 5 NAFLD ##IZHAH I, Sty TH APS ZH KBS TC. TG. {255 2R o fH [ R Ay — i & 2
BIREAI (P 35<<0.05) , o P i 26 11 L T e 1 o R A Ak s AR S P 2838 I (P 381<<0.05) , ELAF4HZ TC
TG &t DL RN ECM A A A B g B . BRI AR R (P 34<0.05) o APS I RRIMGE At . el
TRt S T R 2 S8 B S /K -4 T NAFLD FEBIZH (P 245<<0.05) , {HEHfii T4 NAFLD A EIZH AH 2% 5 6
GiitpEm L (PY>005) . &# APS TIA0HY NAFLD BT M5 #iAa4% . mAsATFIEIST KT, FHLHI T AE
5 APS TSV ERTA .
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Therapeutic effect of astragalus polysaccharides on nonalcoholic fatty liver disease in rats
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[Abstract] Objective To explore the therapeutic effect of astragalus polysaccharides (APS) on high fat-induced
nonalcoholic fatty liver disease (NAFLD) in rats. Methods Totally 36 male SD rats were randomized into normal control group
(n=28) and disease model group (n=28). The rats in the disease model group were fed with high-fat diet for 6 weeks to
establish rat model of NAFLD. Twenty-five of 28 NAFLD model rats were randomized into NAFLD model group (n=7),

1

simvastatin group (n=9, intragastric administration of simvastatin [6.7 mg * kg '« d ']) and APS group (n=9, intragastric
administration of APS [700 mg « kg '+ d ']). The rats in the normal control group and the NAFLD model group were
intragastrically given the same volume of double distilled water. The rats in each group were continuously fed for 8 weeks.
The dietary intake, energy intake, drinking water, excretion and serum biochemical parameters were compared between the
four groups. Liver tissues were collected to calculate the liver index and measure the contents of total cholesterol (TC) and
triglyceride (TG). The liver tissue structure and cell morphology were observed under the optical microscope. Results The

energy intake of rats in the NAFLD model group was significantly higher than that in the normal control group (£<<0.05), and
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the dietary intake, drinking water and excretion were significantly lower than those in the normal control group (all P<<0.05).

There were no significant differences in dietary intake, energy intake, drinking water or excretion between the simvastatin,
APS and NAFLD model groups (all P>0.05). Compared with the NAFLD model group, serum levels of TC, TG, low-

density lipoprotein-cholesterol and malondialdehyde were significantly decreased, and the level of high-density lipoprotein-

cholesterol and the activity of total superoxide dismutase were significantly increased in the APS and simvastatin groups

(all P<<0.05). The contents of TC and TG in liver tissues, and the number and area of lipid droplets in hepatocytes were

significantly decreased in the APS and simvastatin groups versus the NAFLD model group (all P<<0.05). The serum levels

of glucose, alanine aminotransferase and aspartate aminotransferase were significantly lower in the APS group than those in

the NAFLD model group (all P<<0.05), while there were no significant differences between the NAFLD model group and

the simvastatin group (all P>0.05). Conclusion APS can effectively regulate the levels of serum glucose, blood lipids and
hepatic lipid droplets in NAFLD rats, which may be related to the antioxidant effect of APS.
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AR RS P NB W F% ( nonalcoholic fatty liver
disease, NAFLD ) J&¥5 Joid 5 PN iE s iy of B LA
U240 B P 8 1 TR D T R R R () I AR BREZR
fiE, EEAFEIREAREE AR I T . AR RS
5 P A R TR 2 B 7 P P 9 A DM A4k
Bt & FE 23 AR TR KO 4 m AR B A A i e,
oa S e S E RS N A R N S i A7 A
IRY7 NAFLD (W29 221225, (Bahy)st
2, HARGEE NAFLD AYRSA It A% ] i ] fi
5 S R R 1 e N () s S O I E A U 1
P, HRETX NAFLD BRASFARZ A 30T
Bt MiERREL LR, AR E T EAEYT
NAFLD Z#i5 1 7 AT

T8 [EZ M (astragalus polysaccharides, APS)
JE D H 25 B B TR AR TP SR U K 5 2 R
HA R . PibhiE . bi 250, Ao
7R, APS BEW m I MUAE K BRI NAFLD K
(AR K EEY ) EE = g —2 LRI ST . 5T
RIL APS {3 5V e 17k B AR E (%) 2 M R T6R9T
NAFLD BRI E ., JEAFE A W5 7 S i
AIREY NAFLD 19 &E%UIROC™, SR1i APS i
PUAAIEIRIAIT NAFLD HGETR > . ARS8
R IR IKES S NAFLD KERUBARIIES APS 197G
SPAE, JRE S E R APS X NAFLD
KEPIBTTHLE]

1 #RFnTE

1.1 &KAH5E APS (45 : RL20150412,
VO 2 i A U BB A PR /) SR BV

[Astragalus membranaceus (Fisch.) Bge. Shaanxi]
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KAV BRI I3k 1%, SHM B REZ A
HEZHEE R 710%. FHEAMT ) (20 mg/h, it
T2 M004168, HUMNBRIDRHIARAF ) o 259
Foidl ( Bl ) « BCEEffiT A 0.4 g APS ki
5.84 g AIET 19.14 mL, 19.2 mL WK ECH]
BRI -

MpE R IR & . EAHEEE (total cholesterol,
TC) ®MA5& . —=mEH W (triglyceride, TG )
For R & . v B R AR U IEE B (high-density
lipoprotein-cholesterol, HDL-C ) il {57 & |
K% B 8 A5 FIHE B2 ( low-density lipoprotein-
cholesterol, LDL-C ) ka5l & . 2R 2 i

(alanine aminotransferase, ALT ) Filif7] & .
KRAB R 2 M (aspartate transaminase, AST)
ez N 7R 8 X80 ) T RN 3 e 2B ) BT L T B
FRZyA] . N B (malondialdehyde, MDA ) £
I3t 70 6 R R A A B fE T ( total superoxide
dismutase, T-SOD ) il i &340 T ra ot i %
A TARRFSET . BS-180 #i4x 1§ gh b Ak A M
TR B Fi P I o e A IR A E], AA63/
UV1800 BYEAMal Wt e BT T FilOLEA
AR
1.2 S®zhdmEaa 36 HICH e IR R
# SD KR, 8 JAKS, MWK 195~200 g, Kbl
IR MIEFRIRAL (8 H) FBmAAIg] (28 H) .
PP A 2 K BRCR s PR TR R 3% 6 JR I, Rl
PEHR 3 HBCH AR T BE U] g . P Tl AR
i 1/3 @940 AR K Az g D5 722 PR HLTE 40 i B e i
KU H 5 NAFLD KRR ARG 8 i o U s At
WG, # 25 B NAFLD KRR R
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NAFLD A (7 ) | FfhiTdd (9 H) i i TC Fl TG B &,
APSZH (9 H) . YARAbITHH A APS 4H K B4 54 1.6 KAFAREHNEBEFIR B 4% ZH

KAEB BT EARAMTT 6.7 me/kg (I PR 45K
40 mg/60 kg 5, 456 ML RS SR ASCHR [8]
WiE ) 1 APS 700 mg/kg ( 454 T S2 56 445 S
SCHR [9] i ), IEFO RRZEAT NAFLD A2 K
LG TAHFATIRGEOKVES , H2EE 8 i, L
WAL, B3 d N RIRFREAIE &, 24 1k
PoKEMHEM R . K EUSEE R AR R K5
S EZE L AR, SR i) AR R
SR YO EE (SRS AN ATIES . SYXK
(18.) 2012-0125], fAFEIAEE: AN 22~25 C,
AHXHREE R 60%~70%, JEREJEI A 12h : 12 h,
1.3 #ARELARE KRRESHE 8 M5, 4t
& 12h, FRIEFE; BESHCBOREEA R, HRAEER
I 2 mL, BMEFRATEEFE 2 h, 600Xg &
Ly 15 min, BUMTE T —80 C 1R 74 M. Bumgit
FEACE, ORI 2H 2Rk B R e, A
WEFEBORNEERE £, SR SOEETE 4L (%) = (HF
o R R TR ) X 100% . BT IEZH 243 i 2
By, VI ET 4% MR EERPEE, 516
FEIELH 21— EH R A AR5 T —80 °C {17
1.4 KA eFIAFaE ] BS-180 A4 [ 3
A AR A BT AN S KBRS A AR . TC L TG
HDL-C. LDL-C W& % ALT 1 AST B4,
MDA & i (R R ARG B 2Rk, T-SOD i
PEINE R HERNEE o 80 i 8™ i 4 i) &
UL E BT T

1.5 XAMFALP TC, TG L=z H—80 C
PRAFI R RS T3, 4 'C L 9 500X g Bl
10 min, BCETEWR, a7 e vt B e 42

P S 3 0 1 2 O R U A AL L, e Bk . A
MO YT R RRR RS, PR BH-E Jeta, T
4 A N SR AT LSS AP AT 2

1.7 KRIFmis by THF 20 FHB 7 H
KRB LUREY F, Rk A U ) BB
B S APPSR I, BOFME, M40
BRIEECH . BRI ARG D A HEFR I . A0 R
A VA G 2 BRSCHR [10] 42 BIPAN vk + 3
NIRRT AR MR <25%, H-Fon g AR R
JE>25% H<50%, 3R I8 W48 v A B >
50% H<75%, -+ RRIRITIAMRERE >75%; it
IHRIH 1~4 41

1.8 %it5 42 KA Imagel fil Eviews 8.0 #k{4
THA AR £ E A f. i SPSS 17.0 14
X S I T G2 T . IR IEZS 4 A 13
PRI Xt Fon, PRl FBCR HARRCX ¢ K
By ARGURORH A BIECER R, 4L H AR B RS
By GeitaESd A Origin 9.0 UL L KBk i
(a) 24 0.05,

2 # R

2.1 APS 2 NAFLD X & B # #4769 %+% NAFLD
FRIZE K A e A & T IE W X IR 4] (=
4.599, P<0.05) , kg, HKEMHM
T IER ST HRZH (1=3.020, 2.157. 2.602, P <
0.05) o VARALTTZ4 A APS 4R BRAY &, ekt
TN | KoK E IR S AR A L 25 R TS
T S, HAERAbiT4 A APS 4 Hei 24 H e
GiiteEm Y (P¥>0.05) o W#E 1.

®1 JBAXRBERRHLR

xts

21 5 T} R (ged™) B EAR (kcaled™)  HokiEmLed™")  HEhE (g+d™)
WEHXTIE n=38 FEAh R} 10.0740.49 31.22+1.50 14.134+0.67 6.12+0.50
NAFLD I n=7  EhgEE 9.5340.62" 4132£1.73" 10.424+1.28" 4.0740.33
FARAMITH n=9 TR DAL 9.4240.57 40.36+1.92 9.434+1.59 4.9840.35"
APS 41 n=9 TR IR AR 9.3740.56" 39.02+1.52" 8.97+0.96" 426+0.84"

1 kcal=4.18 kJ. B NRIARMERE N 4.5 keal/g, FERBIARMILAE N 3.1 kcal/g. NAFLD: JEVERS TG T ; APS: B e 4.

"P<0.05 5 1E# A REZH LA

2.2 APS 3 NAFLD Kk R i AL FI54769
%o NAFLD A2 R IyE H TC. TG,

LDL-C Fl MDA &=l M ALT. AST #1 T-SOD
G PEYE IR IRA, HESEFRITHEX (1=
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2.823, 2.899., 5.975, 3.607. 8.243, 3.582.
2.568, P ¥1<<0.05) , Ifii¥ ™+ HDL-C &E KT
IEFXBAHZERASITFE L (1=4.051,
P<0.05) . 5 NAFLD A AL, FEABIT
HA APS HRMIMFEH TC. TG, LDL-C Hl
MDA # il & T-SOD G PEM AL, H2:%1
HGH5E X (typprn=2.320, 2262, 4.727.
2.743 . 2.503, typs5=2.677. 2.405. 5.615,
3.102. 3.452; P <0.05) , MiE*HHDL-C &

I H2ZR AR E L (g =2.203,
Lasy=2.128; P 1J<<0.05) , {HE{&AITLH A APS
HHBEESFHLGEITFEE X (P ¥>0.05) .
5 NAFLD HiRI4IMI L, APS Al [%{k NAFLD
KR A A RS &M ALT . AST 61,
ZRWAZRITFE X (1=2.536. 2.752.
5.356, P #<0.05) , Mi=FfkfthiT4l5 NAFLD
BRI L 22 TR 2AE L (P ¥>0.05) .
W32,

Fx2 BAKXKRMBFEDUFIEFRALLE
x*ts
2151 Was ™ G HDL-C LDL-C
cy/(mmol « L ) cg/(mmol « L ) cg/(mmol L ) cg/(mmol * L ) cg/(mmol* L )
EH A n=38 5.834+0.72 1.7340.13 0.8440.14 0.9440.09 0.4040.04
NAFLD 84| n=7 6.43+0.78 1.91+0.12" 1.0540.13" 0.7340.11° 0.8140.16"
FARMITH n=9 5.9340.78 1.8040.14° 0.9040.14" 0.8540.10" 0.6240.09"
APS 7 n=9 5.4540.82"° 1.7940.24° 0.9240.12° 0.8240.11° 0.5840.07"
a5 ALT AST MDA TSOD
zg/(UL ") z/(U-L " cy/(mmol « L~ 1) z5/(U e mL )
EH IR n=38 3437+7.16 119.814£22.53 8.4440.57 186.71+1.57
NAFLD #iRI4] n=7 56.11+4.86" 172.10423.44" 10.76+£0.53" 178.964+1.63"
FARMITH n=9 46.96+5.67 153.32421.72 9.6740.72° 185.13+1.01°
APS # n=9 40.214+4.05° 138.69+23.79° 9.01+0.63° 186.34+1.39°

NAFLD: S NG I ; APS: B EEZHE; TC: MHE EE; TG:

=Mt HDL-C: =% I 8 (A& s LDL-C: k%%

PN (IR B ALT: NS 2B, AST: RAE R EME; MDA: N [%; T-SOD: BB S /bl fbii. "P<0.05 SIEH 4

WA L4, “P<<0.05 5 NAFLD 4 i

2.3 APS *f NAFLD K S IEN SRk . AT
F/HIABRITELE T TC, TG A% I
AR LE RN 1 Frn o 1 H O HE 2 R SRR
TeSH, OFFEELT; NAFLD AR ZH K U &
B, hZBED, FREE AR, JRMAE
JFAR AR AR s AR T T 4L APS 21K BRUHFIE
O A e AR, 5IEE X IR L,

NAFLD H 7 2] H FRUA T & AU IR 243 m, H
ERWAG IR Y (1=5.376., 13.504, P <
0.05) ; 5 NAFLD AL, FR AT
APS KA B AT B T, H2ER8

-~

1 BREXRIFRFESE

HGH 58ty =2.478 . 3.272, typsu=
4,651, 2.799; P ¥1<<0.05) ; #&ZH AR RIIMIETSE
BEFHTGEIFE L (PY>0.05) . W3k 3.
SIEWXTIRAA L, NAFLD &8 2H K T4
2Uh TC M TG S, HESWAGI¥E
X (t=6.027. 7.164, P #]<<0.05) ; 5 NAFLD
PR LG, e R T4 APS 41K U414
TC 1 TG S & Tk, HESWASRIT¥EX
(typpra=24.801. 3.769, tys5=4.326. 4.021;
P3<0.05) , {HEfRALTTALA APS 4 Hbi 25 5748
TGiT#E X (P #4>0.05) . W3,

A: IE# GBI B: NAFLD BiRI4; C: (R MTT4; D: APS 41. NAFLD: JEP9kS TG 15 9% ; APS: 3 (£ ik
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x3 HBEKXRATAE. BRAEIEHANAFAL S TC # TG S=tbig
x*ts
21 53] RS mig HENEFEEL (%) JEETERL (%)  TC cy/(mmol « L") TG cp/(mmol « L™")
EF XTI n=38 231.48423.65 2.3340.18 0.15+0.01 0.06+0.01 0.12+0.03
NAFLD #iRIZH n=7 267.29+18.56"  3.79+0.24" 0.14%0.01 0.1340.02" 0.24+0.03"
EARAITH n=9 258.64+12.69"  3.49+0.14" 0.1340.01 0.0940.01° 0.2040.04"
APS 4 n=9 24729+17.68"  3.40+0.32° 0.1340.02 0.100.01° 0.200.05"
NAFLD: ks PR I T, APS: # 4, TC: MARRERE; TG: =M. 'P<0.05 SIE#H X4 “P<0.05 5
NAFLD AV L3

2.4  APS *f NAFLD X ST 2a g, fig i 4 B F= fig
ARG ol IE R IR 2 R BRI /)N 45 4 7
SEHE, B R AR, JEasiifl; NAFLD
PR AR ZH A T I 2H 25 5 B S s PR T A

I NS RN, AR P S WA, A A% [
a5, RRMRY; FHRMITAM APS 4K RUTIE
ZH S BT 2524 A e NAFLD BRI A5 AN [H]
PENGE, ANk BdcE (B 2) o 5
TEH X REZHAR L, NAFLD #5820 K B4 it 4 s
TECH FR R ARSI (1=13.822, 15.372,

P $J<0.05) ; 5 NAFLD B2 [b#, “Ekft
TTALRT APS 21 K SUFT 20 A A i 45 L R i ik i 5L
PP (g =6.882 . 5.470, typs5=7.360.

7.177; P #<0.05) , H APS H L Etfh T4
FEARRREE R, (B S LRI %8 L (P>
0.05) . UL 3,

2 BEXRRFALADRESEESL
A: IEF IR, B: NAFLD #I4]; C: - {RAliT4; D: APS
Z. NAFLD: JEWRSTERR T ATH; APS: B HE. H-E Jet.
Original magnification: X200

2.5 APS xf NAFLD X R AT 2 i fig By R A2 B
09 %em A IR R4 A AR 1D 72 PR AR LR 4
NAFLD #5520 A 5T 20 i 9 78 72 B 37 43 i T
IEFARA, ZRAGI¥E X (Z=21.376,

P<0.05) ; 5 NAFLD M4 I, FEAhiT4H
F1APS 2 40 AR A2 R T A SRR AIG

HESHASIT2E L (Z=8.947, 9.701;

P $<<0.05) , {HFERMITA S APS 425
TGE X (P>0.05)

1000 *
800 |
m
& 600+ 2
=
9z 400 |
.
200 |
—1
IEH XT84 NAFLD EfRABIT4H APS 41
n=8 R EE n=9 n=9
n=7
600 1 N
- o el
El .
X 400 =
= a
@ T
= 200 |
I
o
—
IEF X HRA] NAFLD R MiT4l APS 41
n=8 AL n=9 =9
n=7

3 BHEKRBAEFATHEEKRETRE
HEMEHERA LR
NAFLD: BRI T, APS: #EEZHE. "P<0.05 S1E
HOTHRZL HLAS; “P<<0.05 5 NAFLD B4 Hh4g. x £

F4 HEKXRIFAMEIEHETEREELR

N=7
e A PERR B 4540 n
215 By
— — R
NRGRopiiE: 6 1 0 0 0 1
NAFLD BRIzl 0 0 0 1 6 27"
SEARALT T4 0 1 4 2 0 152
APS 4 0 2 4 1 0 132
NAFLD: JERF AR T, APS: #5285, "P<0.05

HIE# AL AL, “P<0.05 5 NAFLD RRIZ Ho
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3 W B FUALT &, SCEMFNERRNIAEM:, X NAFLD K
iR

NAFLD WEURH RE A, wlEME 2 3 2%
W2z —, HARYLEIATRE & h Tl TC, TG %%
i AR IR ILEE, BIFARZRiAk B Ak,
FEAE KA R R B SR A RN, T R Ak
B8, FECPUERAMER MR . B AR,
A SH NAFLD &AM, v, Sk i
NAFLD M E 5, MDA 285 i AL S 1
TR, 220 MDA 23[R P Sk ki ik
fiff ( superoxide dismutase, SOD ) HYIGH:, FEHL
RIS BRAE HAEMBE TR, INEAUARAZ . 4
B, I, Wi MDA &R SOD &M Al
J WAL N AR i AL RR I, [ 422 S L 4 it 37 45
PR, BRIy, BAaPaibrEA,
APS &M ET I E A RO, BN IRTE
PEAHE . 15 SOD BT . A RbuiE it &
U ARBFFELE R BN, APS AMUBERE T NAFLD
MR ZH K UM A1 MDA & . &5 T-SOD i%
Pk, CRERFER NAFLD AR ZH BRIl 775 o 2 1 A
L TC f TG & at, dCBFALUES, Wb
JH-AH R P B RETR R B AR T AR, A 2R D
ARPERRIE . LRSS RHUR APS Al i@ NAFLD
KPR RE 1 ocs K BB QKT MG
¥7 NAFLD,

KIAF“E Y NAFLD &GN, 5% IFEr4E
PR BRIk, TR AAYF NAFLD Jt b &
B, TR E A HRREIR 258, AR ILRE
M7 ), (A AR X A7 — R AN R
JE I ARSIk P AT T AR A B X R 254,
S5 BRI T BAR BB BUMAR KT, HIL
X} NAFLD KU iEH AST Fl ALT i1 ICHH .ok
FROR (P>0.05) ;5 1Mi APS AU P3% NAFLD
KEUMAEK -, W REFEAR MG AST #l ALT i
Pk XS5 R LW APS FER 3% NAFLD ()[R B % i
LG — T ER

ZE BT, APS Ead 2 e KR Byt E L
J195 NAFLD KEABEIE KT . BE(RIIE AST

MUELHEIRITVER . APS JAJ7 NAFLD B AU EA
5o R AT A S B B A /R, i L R
A

(& % X #f]
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