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W E BB AR K (CAG) A w R ALk (CCL) #5-69 /)s ST 4 4 AL (HF ) B AR BE iR 09 %0, ik i iICR/J»mL L5
A G A CAGHK P . 35 A 2 41(60,120,240 mg/kg) , 206 R, s & 40 S A S b oh, A Km0 R I
FEE S 109% CClL-HBE il 72 % (5 mL/kg) , A ) 3R, #4: 8 BIVA BRI HF BE A, A 8% 4 Bl Ae, &-2hapan ) U B A48 25 (10
mL/kg), % G AARER 20 ZE B 05% K PR H R (10 mL/ke) , B R 1R, HF848, FhdfEd Fa b LR EE;
KRB G AR RGBT IR 2 T3 AT AR5 40, 4 JLAT B3 45 25 AR [ R A B 45 25 (AST) | /% 282 45 2% (ALT)] HF 48 5%
FMR[ R AM -4 (HE) 3 & 3F 5 Masson A= R IR B2 & R e R a 4. [ 2R % G (collagen 1) .o & MLALE & &
(0-SMA ) 7w 45 B% AR % 28 AR [SLER (LD) . ToHE3t B (HK) BB R b5 8 (PFK) | 7 BRABR 5B (PK) 99 ZALHE 0L, S55R LA 4k
B, & 2 RO R AR e 4 e A g% T AR JE ) R PR R & (CAGAR A 401 510 ) 3 A P9t 3 (P<<0.05) , AT RE 484, o 7
ALT . AST K-, AP0 22 9% 72 5 HE % €,3F 4 Masson #e IR 2 40 % &5 R 54254, collagen T .a-SMA & & 65 & ik R -F , fo i
LD 4%, AR foiF FF 4128 HK \PFK PK K (CAG & H) Z AT 4L R 1R 91 ) 39 B E A% (P<0.05) . £538 CAG =t CCL 5§44 )
FCHF A B EAE A, B o FRAK T JEAk 7 obE B A8 K 4k Bl e 7= 4 KT
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Effects of cycloastragenol on carbon tetrachloride-induced hepatic fibrosis and glycolysis in mice
WU Hongyan, GU Yaqin, ZHOU Hongcheng, CHEN Xin, ZHANG Lihu (Institute of Biomedical Technology,
Jiangsu Vocational College of Medicine, Jiangsu Yancheng 224005, China)

ABSTRACT OBJECTIVE To study the effects of cycloastragenol (CAG) on carbon tetrachloride (CCl) -induced hepatic
fibrosis (HF) and glycolysis in mice. METHODS Male ICR mice were randomly divided into blank group, model group, CAG
low-dose, medium-dose and high-dose groups (60, 120, 240 mg/kg), with 6 mice in each group. Except that blank group was
given olive oil intraperitoneally, the mice in other groups were intraperitoneally injected with 10% CCl:-olive oil solution (5 mL/kg)
three times a week for 8 weeks to induce HF model. From the 4th week after modeling, mice in each drug group were given
corresponding drug solution intragastrically (10 mL/kg) , and mice in blank group and model group were given 0.5% sodium
carboxymethyl cellulose solution intragastrically (10 mL/kg), once a day for 4 weeks. During the experiment, the body weight of
mice were weighted; after last gastrogavage, the liver weight was weighted and liver indexes of mice were calculated. The changes
of hepatic injury indexes [aspartate aminotransferase (AST) , alanine aminotransferase (ALT)], related indexes of
HF [hematoxylin-eosin (HE) staining score, Masson and Picrosirius red staining collagen volume fraction, collagen 1 , a-smooth
muscle actin ( a-SMA)] and related indexes of glycolysis [lactic acid (LD), hexokinase (HK) , phosphofructokinase (PFK) ,
pyruvate kinase (PK)] were all detected. RESULTS Compared with model group, the collagen deposition and fibrosis of mice in
each drug group were reduced, and the body weights of mice (except for CAG low-dose group) were increased to some extent
(P<<0.05). Liver indexes, serum levels of ALT and AST, HE staining score of liver histopathology, Masson and Picrosirius red
staining collagen volume fraction, protein expression of collagen [ and o-SMA, serum content of LD, the levels of HK, PFK
and PK in serum and hepatic tissues (except for hepatic tissue of CAG low-dose group) were all decreased significantly (P<<0.05).
CONCLUSIONS CAG can improve HF in mice induced by CCl;, and reduce the levels of key enzymes and products of glycolysis.
KEYWORDS cycloastragenol; hepatic injury; hepatic fibrosis; glycolysis; mice
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PRI, HSCs W Bl 3i | G A AP s 1 5 4 i
AR HF JE B H O 3R 1T, DR R B Be a9 6 HSCs
i HF B iR 7 R OCHEREARY . A pFoe R W, ZE -4 3 2ok
e 1G4k HSCs 22 3 HF G352 A8 52 ) , FLAE ALt
O OB R A AR | R AR AR IR Ab AL R A2 2 A8 R W T A
WA, I HA A A B IOR = MBI K AT
FL (lactic acid, LD) 7 & = BPL I, X FE A9 g AT
J7 e HSCs 2L RE , G F1) T HAF L5k, NI HES)
HF (AW kR, Rl L, HSCs B A £F HF Hh H A B
YEF , Db P i ads 422 AT 41 i) HSCs 38451 | BH BT HSCs [+
WUBLEF 4 240 B 5% Ak 306 51 2l 38 HF, nAE iR YT HE /Y
TETEH .

W T (MR A B 22 ) R, PERIGE, “ B JE
O HEMe 1k, R , R, U 4R /NLE
"o MR —Rhbh R 2y, BRIz W TR IRTRY T
T H AR . P18 EERE (cycloastragenol, CAG) & M 5
BB I — R A A T, SR R RS2 B
o T AR . SEER AL, CAG BIIRE
P R B B2 g a3 A T W AR T A SR AT
JE R, CAG HA T IZ M2 BVER, Pi & B
BRI s I G AE dE AL BUIARSES, ANE WEST TR
W R EEH A B HF YE T, CAG REA A3k
A PR R 107 JHEs ), 3 8 0 1 BT 25 2R 200N U g o
LAY TS [ B IRAT IESE 2B, CAG nl i@
T P A A DG 2 AR (v Je B X2 44 ok i 35 [ AIG
v e DR BT KA T I T SO AR, AT el S H A A 0 s
AR H B RT UL, CAG AT REIE 1 44 RE f A Rk &k
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1.1 FEUE

SpectraMax % Z ) e Rl B SE 45 73 FALEs (1
T8 ) A PR \] 5 IXB3 BG4 B AR A H A Olympus 24
) s RM2235 B4 5 7 HLIE [ 128 5 Leica 24 H] ; 5424R
& 20 m R U B O LI B 15 [E Eppendorf 23 F
YD-6D BRI 2143 AL . YD-A BRI 215 - HL . YD-B 40
gUpE ALY A e R A g RS A R A
YP502N B HL RV 7 IR PR
1.2 FEHRSIHF

CAG X B (L5 C14J9Q65733 , 4l 98% ) H |
TR AR W BB A R A |l CCL (4 B 4, it
20180320) W A Jo ) T 28 R Ak T AT PR Bl 5 RA %
12 %% 54 Jiff (aspartate aminotransferase, AST) i & (15 5
C010-2) TN 24 ir % & Iiti (alanine aminotransferase, ALT)
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M5 (6845 C009-2) . LD I & (1845 A019-2) | B
fiff (hexokinase , HK) Ml &5 (125 AOT7-1) W R SR b %
fiff (phosphofructokinase , PFK) M & (135 A129) | N i
FiR 1 i (pyruvate kinase , PKO) K &5 (185 A076-1) Y1
A B AR Y TR SR P 5 e/ N Bl a- P 0 UL BN 2
1 (a-smooth muscle actin, a-SMA) P& (35 abs120451) .
B fi /N BT 7 R 2 1 (collagen T ) HT 4k (it 5
abs131984) ¥4I [ & W5 (1) A= PRk B 7 5 3
HR 3 AL P BEEAR C A 1L 2P S S BREE 11 G (IgG) 9t
(#£5 SA00003-2-20000121) g [ 28I = JE A= M R A
FR N ] 5 2 B4 4k 2 44 (CMC-Na, it 5 FO111021) 1y
A [ 24 48 B A0 B B TRACKS -HH2T (HE ) 45
A A BT T () A R w s B AH R (At
5 51429-74-4-20191017) Wy B Jt it R E R A R A
) 5 H AR 2 Sk o M 2 B S 56 2 R R RLAS L K Ol 4l
kK.
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Je I S2 5 Sy s 3R, A2 R R RTIE S SCXK (F5)
2017-0011, FrA/NERISMFRAE 24 CHEE 12 h 2B RESL
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2.1 & HDESHRE

BUICR /BRI PR MRS 1 RS, BEALAY s 4
FERIZH F CAGAIK (H = f) 1 2 (60,120,240 mg/kg, LA
5% CMC-Na R ), die K. 25adis,
TR 2 RN 45 24 W0 20 /0N SRS R s 1 5 10 % CCL-AORE i
(5 mL/kg) , 8 3 Uk, F548 8 J& LA il HF A5 5 25 1
2 /)N BRI 0 S A AR Tl . ) T AR 4 TR L &5 24
Yy 4L /N BROVE A R 2T, 25 1A 4R RE S A4 )N B
0.5% CMC-Na ¥k , # H 5 39°0 10 mL/kg, 7K 1K, £F
Sy
2.2 /INRIKRE ATREFSEA N E AR R &

SIS L AR FRE I SN R . Rk
J&  ANERESE ARG, TS 2 R IR BR Bl . 1
FEFHE 2 h )5, LA 3 000xg 2.0 15 min, B )2 L4, T
—20 CTFPRAF. BiG BN BUTHE R F AR T, S U
PR I et 3158 A 250 SR8 550 = P ot/ o o
(TR K HEE HT) x1009% o R YJBEGH o 2, & F
109% H P 5 W P 181 5 AR P 200 B, 7 —80 CF
TRA7
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2.4 IMNRAFALRREFHRE RBXIEFREN
2.4.1 JHHZUREARE  BC2.2700 R E e 10% H
T VT P P 25 2/ UL 808 1, K bk, 48 2 Pl
JEMK  HORE I A s U R (R 4~8 pm).,
Z: BESCRk 3", 4 64T HE 4 {2 Masson Y {4 KR
Rrgefa BT B N WS/ B L 405 BRI B
MR . HE YL (o455 % ] Ishak $F4012: 617 & 204, HE
Yt E ok R, 2 BT 5 8K EH {2 s Masson %Y (2 TR IR
ALY 55 SRR FH Image T F A7 =04, 251 LU
W SRR BN I A R A B0k Ry, RIS Jist BH A X
O, FE LT AR R
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IR R 2% 1R (PBS )18 2 minx3 YK, FHI 5% 1E % 11
ML B A LI AR e 45 A . FIRFH 60 min 5,
FEZL MY 3 23 W 0 collagen T .a-SMA —H7¢ (Fis 8 Eb 3]
435k 1:200,1:500) ,4 CHFE 147 ; FH PBS 1 % 2
minx3 Y, MR i E AL B iR 1C 1 1gG —HT (R R L
1 1:200) , %7 30 min; i PBS i ¥t 2 minx3 i , 7E %
IR T UL DAB @5 8 o, K bt )s , AR ARKE E e
THRIGEN, DUR R B A B R N AT
&, SR FH Tmage TR X BH A X 38, (R €6) AR JK 3 L0k
AR, 4 LA R AR &R 1 P FRE KT
2.5 /N AEEEREAE X IERIQ I

BL2.27 30T 2541/ BT AR 1 S 2H 2L (4 21
T A1), FBEERRAS, DAk e e A L 1 375
LD 5 i, DAHFEC e 72 MR 000 s 325 Ak o) JHL ot 358 2 -2 21
AIH L W P BRI AR OB E (HK  PFK . PK) KP4
Fiz A R S U B A5 A o
2.6 FitFEFIE

K F SPSS 22.0 4 X £ 8 17 e it o A, R A
Graphpad Prism 7 #/FAER . SCEEHR B DX £ 5 KR,
22 21 1] L3R FH BRL DR 28 05 25 04, 2L RD R R b 25 R FH R
HE I EZ0Pr. KKKifEa=0.05,
3 H#HE
3.1 CAG 73t CCLiESH HF #EU/NRIERE  FFAEE
A

2 AR R IR . 575 (AL, R
ZH /IR T AR R R R A (P<<0.05) . SRERIA L
A, CAGH | A1/ BUA T S 344 g (P<<0.05)
IR T 25 AL, Horp CAG L s 39 S 4L A 4 FH o B
o ZRILE 1AL

525 (gl He i, BEARLZ /)N B B 45 B0 3 T
(P<<0.05) ; SHREHILH L AT, CAG 45575 2H /N BRI FF e+
BB R (P<0.05), 45 ULE 1B,
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- SR

bL—*- CAGIRF 4L
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40 = <~ CAG k4L
~— CAG 4l
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R E]/d
AR AR

TS %0 %

CAG{t CAGH' CAGFH
ML AL R

BJHHEFE 5 b
a: 54 R, P<0.05;b: SR AL, P<0.05

Bl fFHAMRERE FEEHENTEERL (s,
n==~6)

3.2 CAGX} CCLiESHI HF BN F ARG RIS 00
5528 P4 A A A /N BRI H ALT L AST 7K

W E G (P<<0.05) ; SR LA, CAG £l it 4 /)N

KU ' ALT . AST 7K 34 i R4 IL (P<<0.05) . 4%

U3

x1 BANRMFBARALT ASTKERENER (X +

A4 BRGL

s,n=06,U/L)
4151 ALT AST
A4 5.00£0.82 12.0040.82
TR 25.00+245 27.67+125°
CAGIH 4 13.72£051° 24.00+0.83"
CAG il 4l 9.37+0.59" 21.00£0.82°
CAGE 4l 8.08+0.82° 15.0042.05°

a: 523 I A, P<<0.05;b: SHEI4E [hds, P<<0.05

3.3 CAG3Xf CCLiFESAI HF HEU/NR HF 930

HE Y25 0 R, 5725 A4 e, BRI /N RO ITE
20 2 rp AT UL S A R A 23 AT, FOIRHES AN BE S H a] B
K, A B W RAE AN MR I LT 4E Ak 2E , H HE YL a1y
B ETH R (P<0.05) s AN AR ) CAG Tl , 45711
g 21 /0N B P 1 R B A R R 4 AT B ik, L HE e
I BB REIR(P<<0.05) . 25 UL 2 & 3A.,
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B2, WY 2 /)N B A 2T A AL 25 R AL 37 AR, P T AL MG st
DB A DX [ i) AP SE A, 2 4 5 R BOHL LA (85
T, P (R I SO FR o B J 25 T i (P<<0.05) , 4 7R A7
T AL LRI AL s 2 AN R R B R CAG T B, 2551
it 2N B IS ST AR 21 4 A 8 R S P B B 2 A

P g, R A AR K s I AR (P<<0.05) o &5 4R

HE (1

Masson 4 {f1

RIRRLLYA

A=A

— AT 4R AL X 35K

LI 2, & 3B.3C,

AR RN ZE R B, 525 A d] b, iR A
N2 collagen 1 a-SMA 5 [ A5 7K F 2 i
TR (P<0.05) s SR 4K, CAG &7l i 41 /NEURF
H4 U collagen | .a-SMA ZE [ 1A 7K -5 18 25 R AIG
(P<<0.05). Z5RILE 4 K5,

E. CAG il 4l

E2 JHNRIFHEDREFIREERE(x400)
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A4 B4 CAGIE CAGH' CAG
FRAL AL A

A. HE Y4343
a: 5 A, P<0.05;b: SR i, P<<0.05
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25 =
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4 B4 CAGIE CAGH CAG)
FIGEH FIEA FEA

A. collagen T #&[1FkKI-
40 -

30 =

HAFRBAKT
S
1

P4 BRI CAGIL CAGH CAGH
FrFTeZ: A vl e

B. a-SMA ZE [k K T
a: 55 I HUEL, P<<0.05;b: SR AL, P<<0.05
E5 FHAMNRIFALSF collagen I .a-SMAFEHRKIE
KEFMER(x+s,n=6)

3.4 CAGX} CCLESA) HF AU/ R EEE R R 2200
525 P2 e, AR /N BRI H LD 5 S R

JFEH 20 HK  PFK  PK /K- 2. 25 T35 (P<<0.05) 5 548

RUZH L, CAG #5711 2t 20 /0N B ¥ A LD % £ R v

JH 2 28 HK . PFK  PK 7K *F- (CAG {15 £ 20 20 2B

AP )RR (P<<0.05), Z5H 2 F£3,

#x2 KANMRIMFS LD EEFHK PFK PK /K FEH

MR (X+s,n=6)

415 LD/(mmol/L)  HK/(U/mL)  PFK/(U/mL) PK/(U/L)
IEEl 13.33+1.25 89.00£7.79 81.67£386 12833624
ikl 303341240 210.00£8.16'  155.00£4.08  320.00£21.60°
CAGIEAIEH  2667£127°  186.00+432°  13500+4.82° 282674525
CAGWHIEA 24672129 16833£624"  12233+2.05  265.334.08°
CAGHAIREMA  1733£170° 11600433  105.00£4.24°  170.00£8.16°

a: 52 A4, P<0.05;b: SHRIA] AR, P<<0.05
F=3 HBHENRAFHELAF HK, PFK, PK 7K T B0 iU 25

R(xts,n=6)
415 HK/(U/mL) PFK/(U/mL) PK/(U/L)
A4 33.10+3.95 18.54£0.72 60.98+6.69
TR 76.82 4 443" 35.85+1.86" 155.86 £9.56'
CAGTHI &4 73.26+2.09 34.60+2.08 142.85£5.26
CAG 41 58.12+7.79° 29.52+0.62° 118.34 £ 13.59"
CAG Fl 4l 4153+3.76" 2781+ 157 102.63+11.53
a: 52 4l A, P<0.05;b: SHAIA A, P<<0.05
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HF 2 — Rl H1 22 D5 22 0038 SO0 43 9 18 1 05
o R R ARG B ROE i (I BT R T N
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T2 D5 2022 45 33 546 144

steatohepatitis, NASH) | JE RS PE I8 i 4 s A1 B 5 4
PEPERF R ENETTAN ST HE B2 ik — 0 i 4 T
YA, HF 05| & Z R0 G A P , HLAEFR
AT S P B 0 SR e SE R 5w HSCs ik
BN R S HF & AR AR R 0 = 2R A . 845 v S 3
HSCs i Ak , i 1R 25 (19 HSCs K4 75 g LB 2T 4 4 i
AT 5 B50E it A5 S5 1) 7 A RN R 2R e 2t Ji ol HFY™,
VRN FT & PR, 78 HSCs {if fhad R, 40 4 B A
F SR AR B AR AR S AL B IR ik 12 £ 5
75 0 A TG SR I A s A2 o0 3, L oW I A % B8 HIK
PFK . PK 1321534 i 238 /&7 , 20T 76 Mo e 4 i v & 3
1) Warburg &0 ™, X PR i i AT I AR A I R
He PR R D REAE s (BAE HSCs I AL #2 v , i A fig
 HSCs FF S 1L RE , PR 1M 38 o BEL VT % 1 it i 42 >F B I
HSCs (e HER , T Al HSCs 16 Ak 7] i kBt HF 1)
Bk

CAG & A5 Hh 2y 8 FE HP 3R B — o 8o 4, 2
HYUEE PR PULr4eik PrinaBasig 2 25 B1E Y,
{HXTF CAGHUHF MEH M AR A HE . ik, A0F5E LA
CCLif Sy 28 L) HF Zh Aty %€ CAG X/INER HF
PSR . VR ER2E A e hnar I 25 5 R , 28 CAG
T, HF AR/ R AR 5t B S 38 JHF A 48 5 g 2%
RAAR , FF 2L 205 B0 0545 20 IH S8 43 5 RI ek, /0 Bt 37
W AST \ALT /K, JF2H 200 B2~ HE 4 (43743 . Masson
FIRIR B LT AR, DL coallgen 1 \a-SMA
B PR IR A8 8 BRAR, B EARE Y — 2 1571
TR, X R CAG AT 7E— E L F s iF i
1, BAT —E BT HF VER .

QHT TR , R I A AT AR R iR T HF B0 TE SR g
Z—o HK.PFK . PK J&MH i o 2 v OB Y PR e g,
rh HK AT A 2 B A B 6- 1 1R 6 25 B, PFK AT 4L 6-
AR SR B R AL A A 1, 6- Wi R SR, B R s e P
1R AT 75 PK AR FH R 5 A8 BN AR , DT A A 5 2 9 3k
FRFFLLALAED M, R , AT 5 200 o G 000 05 12 ik 2 7 40
LD F % f FUBE i 2 2 v OGS HK . PFK  PK 7K
e F82 CAG 2 15 £ 50 HF K A2 K J 3o T vp i B 1% it
Ko BERFEHT] BAYZH /NI o LD % R B g,
L35 0 FH- 2 20 R 2 i O B /K 1 S 35 T v, B b
Ji fift 7KV BTt 5 26 CAG T T, 4557 4l /) Rl i
LD &5 4 B S i/, LI T 0 P 25 2 r A I i X
IR (IR AL S BRAD ) 359 8 25 WA, B/ A TR A /K
SER R A UL, CAG % CCL % 3 14 /N B HF A 21
FH, [ B REAR T HF & A4 K s R b i B B A /K- (H
J&, CAG 235 CCLIFE T 1Y/ R HF J2& 75 5 1 il HSCs 1)
WEIE A IR T 0 — 20 I S BRI IE
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