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WE: BN R ER el ik REAT AN X 2R (FXR) /AMP 4% & # 8 (AMPK) 13 5 38 3 3 54K, T BE B (TAA) 5 5 & B AT 457
HAEBRKGERPER TR H60 RAEERKKA > HEFTRAA M), #2aB ), FReFaizalc a) Fizalc
) G H Tm(Cs ) Fe bt FR2E(D 20), & 10 R .C 28.Co 20.Cs AR R4 A3 B 3 2% 25,50,100 mg/kg,D L K K § K« A
%200 mg/kg, A AAFo BAKAEF AL LKA 100 g AR T 0. ImL, HE 1K, EE T RAEF 2hJE,B4A.C 4H.C4A.CHAD
AR FIEIEES TAA 100 mg/ kg #9228 S T84 B4 A 2 5 F A 28 3ok R R 284k, 24 h B IRBE KR, S IR B, R R B 30 A
W o AT S R o 7 R R A A Bl (ALT) | R A BB R 4545 B (AST) #9 7K - SRR B 3% S, 92 28 M (ELISA) i) 5 e 77 o b 5 37 52
B F - a(INF - o). @ @A (IL)6.IL - 10 69K -F , A BT Bk 4822 4) o 45 e B Ak (GSH) (A2 A AL M S AL B (SOD) 84 7% 1 Ao 7y — B
(MDA) 8 &% , R A & & S8 90 i AT 20220 F FXRVAMPK 4 B F Ex 48 % B - 2(Nef2) (B 45 B T «B(NF - kB) #9 & & K& K
FOEER 5 AZkE B A.C A .G 2. C 4.D KK ALT, AST, TNF - o, IL - 6, MDA K -F % NF - kB & & R & K- FH L&,
IL - 10, GSH, SOD 7K, A & FXR, AMPK, Nrf2 & & R XK F 3 2 FHAK(P<0.05);5 B 200648, C 20.Co 28.C; 41D 2L K L ALT,
AST,TNF - a, IL - 6, MDA 7K -F & NF - kB %& & & A KT ¥ B F BAK, 1L - 10, GSH, SOD 7K -F, YA & FXR, AMPK, Nrf2 % & & ik K-F 3
2FSE, B C G G A A FAR A (P <0.05);D 24 G AERATLE AR F 275 (P>0.05) 4518 FH2¥x TAA 5
8 ZHERT AR B KRB A AR R, AR A ALA T AR L5 30 FXR/AMPK 13 5 8% %
RERIR: FH H AK TB R ST IR 5 Sk RERAT A X R/ TR & MBRAE 5 B3RP AR R KK
HE 5 %S RI6S; RITS . 5 THRAR SRS : A X E 4T :1006 —4931(2021)23 - 0044 - 05
Protective Effect of Diosgenin on Thioacetamide — Induced Acute Liver Injury in Model Rats
LIU Tan, XIA Jun, LIU Boyi, FANG Zhicheng, LI Hongxin
( Taihe Hospital * Affiliated Hospital of Hubei University of Medicine, Shiyan , Hubei, China  442000)
Abstract: Objective To investigate the protective effect of diosgenin on thioacetamide(TAA) — induced acute liver injury in model rats
through farnesoid X receptor (FXR)/AMP — activated protein kinase (AMPK) signaling pathway. Methods A total of 60 male rats
were divided into the normal control group (group A),model group (group B),diosgenin low —dose group (group Ci),diosgenin medium —
dose group (group C.),diosgenin high — dose group (group C;) and positive control group (group D), 10 rats in each group. The rats in
groups Ci,C; and Cs; were given 25,50,100 mg/kg of diosgenin by gavage,the rats in group D were given 200 mg/kg of silymarin by
gavage, , and the rats in groups A and B were give 0.1 mL of normal saline per 100 g, once a day for 7 d. Two hours after the last
intragastric administration, the rats in groups B,Ci,C,,C;s and D were injected with 100 mg/kg of TAA intraperitoneally to establish the
rat model of acute liver injury, and the rats in group A were injected with equivalent normal saline. After fasting without forbidding
drink for 24 h,they were anesthetized and the blood was removed from the heart. The levels of serum alanine aminotransferase (ALT)
and aspartate aminotransferase (AST) were measured by the automatic biochemical analyzer,the levels of serum tumor necrosis factor — o
(TNF - o) , interleukin(IL) = 6 and IL - 10,the activity of glutathione(GSH) ,superoxide dismutase(SOD),and the content of malondialde-
hyde (MDA) in liver homogenate were determined by the enzyme — linked immunosorbent assay (ELISA),and the expression levels of
FXR,AMPK, nuclear factor E2 related factor 2 (Nrf2) and nuclear transcription factor — kB (NF — kB) protein in liver tissue were mea-
sured by Western blot. Results Compared with those in group A,the levels of ALT,AST,TNF —o,IL —6,MDA and the expression level
of NF —«kB protein in groups B,Ci,C;,Cs and D increased significantly,while the levels of 1L -10,GSH,SOD,and the expression levels
of FXR,AMPK and Nif2 protein in groups B,Ci,C:,Cs and D decreased significantly (P < 0.05). Compared with those in group B,
the levels of ALT,AST,TNF - a,IL —-6,MDA and the expression level of NF — kB protein in groups Ci,C:,Cs and D decreased signifi-
cantly, while the levels of IL —10,GSH,SOD,and the expression levels of FXR, AMPK and Nrf2 protein increased significantly,and the
effect in the groups Ci,Cz and Cs were dose —dependent( P < 0.05). There was no significant difference in the above indexes between
group D and group C; (P > 0.05). Conclusion Diosgenin has a protective effect on TAA —induced acute liver injury in model rats,
and its mechanism may be related to the activation of the FXR/AMPK signaling pathway.
Key words: diosgenin;thioacetamide ; acute liver injury; FXR/AMPK signaling pathway; protective effect;rat
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b BETZ RGN 56 AR AC S WERE (TAA) J&:—Fh 2 Ly
JFEA BEAL A, AT 75 S A8 A D SR AR M R R 5 | S 2
07, F T 2 s SE BB AL )k R BR AT AR X A2
P (FXR) J&—Ff 2 238 A IR R 32 14K, 726 IR 61 it/ R
TR A A s /8 A L Ak R R 58 1 s
ESE AR D WS W, FXR 0] B2 T VB e 16T
HUER , FXR E0Eh 750 Al 3040 JE 52 51 i S B B
FXR LA 0] BB 2 AT 2 PR W8 7216 9T B 1 FXR
ATYEAT AMP 151625 3R (AMPK) K AR50 351405 , 2 4R
PO L 4 M s L b R 1) R s i v A T A
VFZ F T A ARy (0 259 vl i 5 3405 AMPK #0413 i
I I FHUALEE AT BOE FXR/AMPK {5530 %
SENFR A IR IR CE B R R R AR PR
b BU IR S T AL AR 25, R DU SR AR a5 | R 1) 2tk
JH5 0 2 A AR 3P E R AR 58 6T T S T X
TAA 5 T 09 2 B B AL R RO R VR T, DL
FXR/AMPK 15 5 38 }% i 4E FALS , b 2 502 17 &R
JH 25 $E A B AR A RGBT
1 #R5F*E
1.1 (=BG 53

125 : AUS800 B4 [ sl A4k 4 WA (55 [ D] 7 2 2
IRHEN D) s HBS — 1096B T B A (B 5 FlAk S 06 i 4%
H IR ) ;BIO - RAD 3 5 L kA (2 [F BD A H]);
LYNX4000 79 &5 38 ¥ VK &5 .0 ML (75 [ SorvallHeraeus 2
A) ) AL104 BUH  RF (MRS < Bl > NS A IR A
F]EE 0. 1mg) ;s HR2838 BIAEEAL( FIEHEFREAR])

2 R R AT I (BRVE R ARG IRA
AL, 45 2 19057 - 60 — 04, 4fi 5y 98% ) 5 7K Wi & (1
k2 g, 415y 254952) ; TAA (35 [ Sigma 2%
H) LS R 2020045 -1 -7) 5 N & TR B IEFE R (ALT)
R & (5 4 080120) , KA S R 24 FE 7 FE i (AST) iR
& (L5 4 080122) , ¥4 F v A= b 45 £ Yy B A B
OS]y i SR B - o(TINF - o) 3127 & (5
MM - 0670R84) , F141 i/ % 6(IL - 6) ik 5 & (it 5N
MM - 0670R22) , 140 i/ 2 10(IL - 10) 3857 & (dit 5
4 MM - 0670R72) , 304 F ik T AE PR A R A 5
A e H K (GSH) R 57 & (L5 A004 -1 -3) , i
AP AL (SOD)RIIAT & (HE5A A003 -1 -4) N
T (MDA) KR & (L5 A002 -2 - 1), ¥y F
P IR A ) TR A B A 5 AR A R & (R
LA TARAT PR AL S R 175056) s FXR i (it
5k SC - 4176) , AMPK L {& (##t%5 &y SC - 5218) , % A
F E2 M F 2(Nef2) HUik (L5 hy SC - 5328) , 4%
SEH T kB HR (NF - kB, 54 SC - 5329), B - actin
PR (41t 58 SC - 5429) , ¥ T35 & Santa Cruz 2 5] ;
PR o AL Y B (HRP) BRic 26 a4 L 2 5 B0 e Bk

FA(g) 6 P (At 2 el A EARE A F it
S0 115 - 58 —264) ;4B FERK

) AR MEE SD R EIW B )P BE RN SR 5
YL, s PR e IE S o SYXK (F:) 2019 - 0003,
SRS ARIES T 0015182, T K (22 £2)°C , 4
SHBEE N 40% ~70% M35 <50 dB, SR AEH (12h/12h)
E0BZS L R VA 2L S8 S W ) =i e L 8
1.2 HHEGEERRABH

¥ 60 SRR 40 IE 5 % BRAL (A 41, 1E A
H(B ), EH BT (C 4L hFIELL(C 4) 5
FIR2H (Cs 2H) A FHPEXF BRZH (D 4H) . Co 4H . Co 2 .Cs 4.
KA I B SRR 25,50, 100 mg/kg'®', D 2H KB
T H 7K KT 200 mg/kg'"*', A 411 B 41K BUHE A
KA 100 g R FiHE 0.1 mL, 5K 1 %K, E4E 7 dooK
WHEH 2 h J5, B4 .Co4l . Co 4l .G 4l .D 4l kY
S 3 9T TAA 100 mg / ke, A 2H R BRI I 3 99 45 & A4
FRER K AR ANERIK, 24 h S5 R R B, O BE UL 3 mL,
PA 3 000 r/min (133 R B0 15 min, 53 B L7 5 4L 5E K
B, o3 B I ARATE 5 o
1.3 Mg

M3 H ALT A1 AST 7KF < >R AUS800 1 [ 2 4=
A B ASGIN E L35 ALT A1 AST 7K o

ML H TNF — o, IL = 6, IL — 10 7K -+ Jiff B¢ #n 28 W)
BRI 56 (ELISA) ¥ o I ¥ &5 0, BB TE W, B TNF - «,
IL-6,IL - 10 —4i#i B 2 10 pg/mL, il A 96 fL Ak
(4540 0. 1 mL),4 C 27, PEik 3 W, iy 0. 1 mL F
R AL, 37 CHEF 1 h A BC S AH Y B
0. 1mL, %% 1h, B 20 min, ] 2 mol/L #i & 0. 05 mL
ZE N, T 450 nm AN 25 FL IO BEAE

A2k GSH 5 SOD & PEF MDA # 4t : ELISA %
R U2 45 12 10(m: V) IRAZEFRER K, AT 3
IOABE R R 2 0 1 mL, 12 000 r/min 250> 10 min, Y
2 FIE W, B AN — PR RE R 10 we/mL, ITA 96 LA
L BEFL 0.1 mL, 4 C R, VR 3 I, N 255K
0.1 mL T FiR AL, 37 CHEF 1 hs iIn A KT BC B AH
BE AT 0. 1 mL, ¥ FE 1h, B4 20 min, J 2 mol /L Fi iR
0. 05 mL 2% | W, F 450 nm K AR I & 2% FLIOGEE

JIF£H 2 FXR, AMPK, Nrf2, NF — kB 2 [ 35K F
AR ED I (Western blot) A6 o UHFZH 2, Wik
Gz PR 2 U, THBIFRRAIERSE , AR i), vk 2h
Jo B0, BV, AL 30 g, HLUK L IR, T 5% IS4
WitE TR F B 1 h, B 5 FXR( : 200) . AMPK(1 :400) ,
Nrf2(1:300) \NF - kB(1:200) . —actin(1 : 1 000) #1757
T, 4 Cob i B 1 EH R IgG Pt (1 : 10 000) 76 % i
TIHE 30 min, W, RIEEE , K] AlphaEaseFC K14
IIBTEAE 3BT, UL B — actin /E XS AR
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1.4 SitFahE

SR SPSS 23. 0 G F A 0HT o THRERILL X £ 5
FR, Z UL SR F B R 22 00, P L ECR
SNK - ¢ K55, P <0.05 NEFAGIT#E L.
2 #R
2.1 Inj& ALT #1 AST 7k F

5 AR, B YL .C4l.Co 4l .Cs 4l .D gk R
P ALT A1 AST K3 8 3% T (P <0.05);5 B 4l
FeAE, G4l .Co 2H . Cs 41 .D 2H KR B i H ALT F1 AST
I8 BRAG, Gy 4. Co 4 Cs 4T 5 50 S RO P
(P<0.05);D 41 C; A& HRPRELIR, 2 G112
BEX(P>0.05) 0% 1,
F1 EBWHEEX TAA MAFRGER AR MBS ALT 1 AST

KEHEI(X +5,U/L, n=10)
Effect of diosgenin on serum ALT and AST levels in model

rats with TAA —induced liver injury(X +s,U/L,n=10)

Tab. 1

2851 7% (mg/kg) ALT AST

Al 18.26 +83. 14 47.79 +6.30
B4 138.07 £21. 43° 273.56 + 17. 62°
G4 25 104.52 9. 31" 216.51 £27.38"
G4 50 89.21 +10.38%  162.49 +8. 92"
G 100 65.78 +7. 13 82.37 £ 11. 50
D 200 67.34 8. 24" 79.10 9. 54

E: 5 A, P<0.05;5 BAA," P<0.05;5 C 4
Jd,°P<0.05;5 G A4 ,'P<0.05. A2 24 4 R,

Note: Compared with those in group A,*P < 0.05; compared with
those in group B,"P < 0.05;compared with those in group Ci,°P < 0.05;
compared with those in group C2,"P < 0.05,as well as Tab. 2 to Tah. 4.

2.2 & TNF - o,IL - 6,IL - 10 7K F

5 AR, B4 Ci 4l .Co 41 .Cs 41D 41 R B
I TNF — o A1 IL - 6 ZK-F-34 8 2 F , IL - 10 7KF3
BEFR(P<0.05);5 BAE,C4.G4.CG4.D4
KRR TNF — o F 1L — 6 7K P44 3 1A%, TL - 10 7K
S E TR, BG4 Co 4L Cs 4R R AR
(P<0.05);D 411 Cs KRS TRAR SR, 22 5 G 1T
HE (P >0.05) FEWFE 2,
2.3 HF4E4 GSH 5 SOD i#1EF1 MDA &£

5 AAIH,B A .C 4 .C 4 .C 4D dH R
ZHZh MDA 751 25 THE , GSH A SOD v M4 i 2%
FEL(P<0.05);5 B A ELE:,Co41.C 41 .Cs 41D 4l
K B2 MDA 7KF-34 8 2 F#4IK, GSH #1 SOD &1y
ETHE, H GG 4G SRR ( P<0. 05);D 41
A1 Cs RS FRPR LS, 2R G2 B X (P>0.05),
L 3.
2.4 PF4AZ FXR,AMPK,Nrf2,NF - kB EARIEKTE

5 A4HE,B4.Co4.Cdl.C 4l .D A REIF

46

F2 EWMEEHN TAA BFHRGEEKXRMEF TNF -a,
IL -6,IL - 10 7K FEIZNE (X + s,pg/mL, n =10)
Tab.2 Effect of diosgenin on serum TNF -, IL-6 and IL-10
levels in model rats with TAA -induced liver injury
(X +s,pg/mL, n=10)

a5 A% (ng/ke) NF -« IL-6 IL-10

AL 475.76 £ 58. 61 328.14£46.72  673.28 +79.21

B4 2348.28£273.16°  1172.32£104.20° 242.62 +53.42°
G4 25 1958.34+267.39" 1003.59+89.61" 341.28 +39. 19"
G4 50 1658.29£135.81%  837.62£57.15% 407,92 £67. 34™
G4 100 1062.24£245. 17" 643.50 +67. 64 573,16 £79. 58"
D4 200 1043.25£159.22%" 621,83 £74. 69 590.45 47, 50

RI EFEEN TAAEHRGEIRRFALP GSH 5
SOD ;&M MDA €2/ M(X =5, n=10)

Tab.3 Effect of diosgenin on GSH and SOD activities and MDA
content in liver tissue of model rats with TAA —induced liver injury
( X+s ,n=10)
a5 7% (ng/kg) GSH(wmol /mgprot)  SOD(U/mgprot) MDA (nmol /mgprot)

A4 5.76 £0. 69 180.19 £ 15.31 3.28 +£0.41
B4 3.18 0. 41° 102.47 +5. 48" 5.69 £0. 80°
G 25 3.60 0. 53 127.71 £10.31* 4.68 £0.34*
G4 50 4.52 0. 49" 139. 62 +15. 46™ 4.22 0. 58"
G 100 5.18£0. 61 160. 84 £12. 73 3,84 £0. 71"
D4 200 5.24 £0.39" 162.73 +14. 24" 3,71 £0. 43"

141 FXR, AMPK, Nef2 25 [ 2 3K K7 35 I 3 B A%,
NF - kB H AR KK B EFH(P<0.05);5 B 4l
Fbde, Codl  Co 4l Cs 4l . D A KR T4 4L FXR,
AMPK, Nif2 25 [ 335K V-2 1 2 T, NF - kB 8 3R
RAKT-H B AR, B o4 .Co 41 . Cs 21 % ) R g
(P<0.05);D 4l A1 Cs R RASHEIRHLE, 25 L5
B (P>0.05) 03 4 F1E 1,

R4 EBEWMEETN TAA HAFRGERKXFRFALR D FXR,
AMPK, Nrf2,NF - B ZEAFXKFHHM(X + 5, n=10)
Tab. 4 Effect of diosgenin on the expression levels of FXR,AMPK,
Nrf2 and NF - kB protein in liver tissue of model rats with TAA —

induced liver injury(X +s,n=10)

asl % (ng/kg) FXR AMPK Nif2 NF - kB

A 0.9320.07  0.82£0.04 1052013 0.35£0.06

B4 0.40£0.05  0.19£0.04  0.37£0.05  0.82£0.04*
G4 25 0.51£0.07"  0.27£0.02%  0.4320.07%  0.70 £0.09™
Ga 50 0.59£0.05%  0.3320.05%  0.52£0.08"  0.63£0.05"
G4 100 0.82+0.06%  0.70£0.08™ 0.940.10%" 0,42 20, 06™
D4 200 0.8520.10%  0.72£0.06™ 0.970.07% 0,41 £0.09*
3 itig

SRSB4 R e AR R R R TN R | 25
TR IR 55 5 RS, 3 7= A2 2 T = WA A el 2, 8K
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B —actin
Afl B#H CG#H GH GH O DH
E1 ZEEWMEEHEX TAA HAFHRGER XRFALA D FXR,
AMPK,Nrf2,NF - kB & A Rk K FEH M
Fig.1 Effect of diosgenin on the expression levels of FXR,AMPK,
Nrf2 and NF — kB protein in liver tissue of model rats with TAA -

induced liver injury

JI R S Ak, 48 1 200 B 3 T N A0 L SR B , A a5 49
e EE R R A RS A T E R
SR EARHERE Y T B PR AT A B
A AR Xk 2 P 35 T 75 1) s 488 40 0 2R K BRI 335
HALT FIAST 7K -, BH S 0038 4 200 Bt 101
27 HFWE A2 458, 19 A AST 1 ALT /K23 TH & o A 0T
FEEE R R, AR A AT i R AR TAA 55 A0 I
P B A K BRI R ALT AL AST /K S, BRI %%
5 K AT 25 907K Ca R 2R, IR E e
Al REZIR YT S 0 A AL A, R B
L T 3 A A ] TR R ORI 98 T SN R B TAA
S

TNF - o &2 5 F #4050 F 2 1, 1L -6 7]
T A0 R PR AN P F 1L - 10 AKSF-REAR AT
RN A , B4l B AR A, e B
AL R 5| A 25 A A5 40 1) D TR O TAA v S 3501
JIE 2 A 7 B A AR SR, AR E S 3G i MDA
B, SEUF I 5 FTJE T . GSH M SOD bt & 1L B
T A 58 AT AP T 40 1 G 2 S8 A 00 3, s B g o i 4
TP FA B 3L, PR3 40 He 32 0 P e 4 ) AR F
FEEER BRI PR AR Y TNF - o 1
IL - 6 7K°F, FHE IL - 10 7KF, [ BEAR 41 21 MDA
S HE T GSH 1 SOD it .

FXR & — Pl LA 5 0 5 S PR 7 FE P IDE P 22
F38 AR AMPK B BERR T KV 7R AR DL L
S 28 7 R Ty i e A e RS VR T A ST i 2 TR
2 M 1 25 ) T 3 I s AMPK SR A 3, R A S
P AL  AMPK S0 T R4 DU SRAL iR 755 1) 20ME 46
1, 75T Nef2 PR B 08, XA 1 P A fb i A rp e
EAEUS A, AMPK 1T LAl TNF — o F1 1L - 6
(7 RIS NF - «B 930G - 7608 205 5 10/ B
SV 8 AR TNF - o, IL - 18, 1L -6 7KF
WoE AMPK, 30 2 A , D42 B 4517 [ B, AMPK AN
ACAE T 1 5 240 M/ N A A R SCSEVE FE , ELXE 4R

AT AWV o Nef2 & — b 5% 5% 1, Sy Ak A 40 i

¥, SRR BT R4S & BT AL A I 40 3R R

LT - 1 \.NADPH %A fk ik i i 25 5 S AL 3o 5 AR Y

NF — kB 358 T 40200 TNF — o F1 1L - 1B B9 5%,

BN T R A T B R LB [ U, I Ak, NF - kB 1)

PO AT T i A D R B PR T 1 (ICAM - 1) B Rk K

ICAM — 1 Jik— P 5 BB 2R (1, 76 5 o b 40 A i 9

b (| Bl A E VAN VIR S A (S E R S T2 A

N E R BN TR RIS FXR, AMPK,

Nief2 B2 1R IE K-, [ A T NF - kB & 1 3RIAK

-, 0 ) S IO N A S B o 4 7K FXR/ AMPK {55

T [ ] RE R U AR TAA 755 09 23003 1 v

TEAE B o
2 LT EHE T TAA i S0 2 2

AP AR AT, AT REE WS FXR / AMPK {5538 % 24

JP I S A SRR S A B R FEAE T, Sl S B e A —

MGy S 7 BB 25 S 1 1 B AR o

S ik
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