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Abstract: Objective To study the protective effect and mechanism of Paeonia lactiflora polysaccharides on liver fibrosis with liver
yin deficiency syndrome in rats based on mitochondrial dynamics. Methods Male SD rats were randomly divided into control group,
model group, silybin (42 mg/kg) group, Zhibai Dihuang Wan (%1437 41, 408 mg/kg) group and P. lactiflora polysaccharide low-,
high-dose (169, 338 mg/kg) groups, with eight rats in each group. Drugs were continuously intervented for six weeks, starting from
the second week of administration, except for the control group, all other rats were treated with an ip 20% carbon tetrachloride olive
oil solution combined with ig thyroid tablets (30 mg/kg) to establish a liver fibrosis with liver yin deficiency syndrome model. Sign
score, body weight, food intake, water intake, tongue surface moisture level and rectal temperature of rats were detected. Levels of
cyclic adenosine monophosphate (¢cAMP) and cyclic guanosine monophosphate (¢cGMP) in serum were measured using ELISA, and
ratio was calculated. Activities of alanine aminotransferase (ALT), aspartate aminotransferase (AST), y-glutamyl transferase (y-GT),
alkaline phosphatase (ALP) and levels of total bilirubin (TBIL), total bile acids (TBA) in serum were measured using colorimetric
assays. Hematoxylin-eosin (HE) and Masson staining were used to observe the pathological changes and degree of liver fibrosis.
Transmission electron microscopy was used to observe mitochondrial ultrastructure in liver. Immunofluorescence was used to detect
reactive oxygen species (ROS) level in liver. Adenosine triphosphate (ATP) level was measured to using a kit. Western blotting was
used to detect fibronectin 1 (FN1), collagen I (COL-I), a-smooth muscle actin (a-SMA), extracellular regulated protein kinases (ERK),
p-ERK, p38, p-p38, fission 1 (Fisl), dynamin-related protein 1 (Drp1), p- Drpl, optic atrophy 1 (Opal) and mitofusin 2 (Mfn2) protein
expression levels in liver of rats. Results Compared with model group, the body weight, fecal consistency score and tongue surface
moisture of rats in P. lactiflora polysaccharides group were significantly increased (P < 0.05, 0.01, 0.001), while mental state, coat
luster, urine score, overall physical condition score, rectal temperature, food and water intake were significantly decreased (P < 0.05,
0.01,0.001), cAMP level was decreased and cGMP level in serum was increased (P <0.001), and cAMP/cGMP value was significantly
reduced (P <0.001), liver function related indicators were significantly reduced (P <0.05,0.01, 0.001), liver tissue pathological damage
was improved, the collagen fiber area was significantly reduced (P < 0.001), and the expression levels of liver fibrosis proteins a-SMA,
COL-I and FN1 were significantly decreased (P <0.01, 0.001), the morphology and structure of mitochondria in liver were improved,
ROS level in liver was decreased and ATP level was increased (P < 0.05, 0.01, 0.001), expression levels of p-ERK/ERK, p-p38/p38,
Fisl and p-Drp1/Drpl proteins were significantly reduced (P < 0.05, 0.01, 0.001), while the expression levels of Opal and Mfn2
proteins were significantly increased (P < 0.01, 0.001). Conclusion P. /actiflora polysaccharides have a protective effect on liver
fibrosis in rats with liver yin deficiency syndrome, and its mechanism may be related to the inhibition of ERK/p38 MAPK pathway to
regulate mitochondrial dynamic homeostasis.

Key words: Paeonia lactiflora polysaccharides; liver fibrosis; liver yin deficiency syndrome; mitochondrial dynamics; ERK/p38
MAPK pathway
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0.001), KAEVESFEE TR (P<0.05. 0.01). 54
ML PR ALZH EUIL, AT 2208 4 7 5 2H K BRURS #oR
A BR KMER/ME SR EEZSR, A
A % B R AL B AR AR AE T 2 B 2 T 5 (P<<0.05)6
33 BHEKRMARE. BRE. WKkE. ILEAE
AT EETL

Wik 3 fror, SRR, B KR AR
BAE I TREHE B (P<0.00D), fRERE. X
KEMITEEE ETF (P<<0.001). SR A,
LR 2K SRR R A T TR A B BT A (P<
0.05. 0.001), HIFHHLEE FLFN AT 2 HE 5 EANTIR
BF T (P<0.05. 0.01. 0.001), &5 K

FT2 BEXRABMETHE (X+s,n=8)

Table 2 Changes in physical signs of rats in each group (X +s,n=38)

H 5 FE/(mgkg!)  KHHIREITFS ERIT KIEVF 5 METF 5 SARARAE P4
pagit — 1.00£0.00 1.13+£0.35 1.75+0.46 2.00%0.00 1.47+0.16
it — 2.38+0.74" 2.63+£0.74™ 1.00£0.00* 2.88+0.35"" 2224025
K KA % 42 1.25+0.46" 1.50+0.54"# 1.88+0.84 2.00+0.54%# 1.69+0.22%#
FIHIH 3 AL 408 1.38+0.52 1.25+0.46%# 1.75+0.46* 2.13£0.35%# 1.4440.12##
SISEZ) | 169 1.25+0.46" 1.50+0.54%# 1.75+0.46" 2.25+0.46% 1.69 £ 0.22##2

338 1.00+0.00* 1.25+0.46%# 1.88+0.35% 2.13+£0.35%# 1.47£0.16%#
SxIR4ItEs: "P<<0.05 *"P<0.001; SR #P<0.05 #P<<0.01 *#P<<0.001; SHAME LALELE:: AP<0.05 24P<0.01 2444p<

0.001, £ 3. 4[f,
*P<0.05

Wan group, same as tables 3, 4.

P <0.001 vs control group; “P<0.05 #P<0.01 *#P<0.001 vs model group; 2P<0.05 22P<(.01 224P<0.001 vs Zhibai Dihuang
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x3 HUEAXRERE. RRE. WKE. ILEMEETEEZN (X£s,n=8)

Table 3 Changes in body weight, food intake, water intake, rectal temperature and tongue surface moisture of rats in each

group (X+ts,n=28)

2H %) F&E/(mg-kg™) R /g R/ RIK B /mL AR/ C &R /mg
ot R — 392.63+12.69 24.7240.57 41.1943.07 35.86+0.12 29.631+4.60
it — 307.484+21.52"  28.514+0.59"" 66.77+6.02*"  37.85+045"*  16.88+5.14**
KK T2 42 325.52+12.61% 27.90+0.65 43.79+5.78*  3730+0.29 23.63+£9.62%
SNAAHE B 408 339.46+11.55%  27.40+1.16 53.45+3.57* 36.28+0.23"* 29504 6.44%%
SINEZ 169 324.64+12.78%2  27.0710.86 43.61+7.97%  37.18+0.10%2282 25.00+3.89%
338 342.48 + 858 25.68+0.85*2  52.15+5.64% 36.63£0.41% 31.13£6.24##

BEETH (P<0.05. 0.01. 0.001), AXZH
FEAFEELRE FH (P<0.0D). SR
MR, AN ZIHERIREAATERERIK (P<
0.05), LIREZETE (P<0.001), HA)ZFEE &
HIFEERFERFIK (P<0.05).
34 BEKXKRMFES cAMP. ¢cGMP K F K
cAMP/cGMP &

Mk 4 fon, SIHRALLE, SR KR ME
i cAMP JKFRAE TR (P<0.001), cGMP /K&
FBE% (P<<0.001), cAMP/cGMP 1l 3T HE (P<
0.001). S LLEL, H2h ZJ4 KRGS+ cAMP
KT B PR (P<<0.001), cGMP /KB & Tt
(P<<0.001), cAMP/cGMP {fi & ##{% (P<<0.001).
R ALA L, A 2 PR cAMP 7K
PR ERK (P<0.01), HAAZFESTIEL cAMP/
cGMP {H 2K (P<0.05).

H ALT. AST. ALP. y-GT i% &% TBA. TBIL /K
SR ETE (P<<0.05. 0.001). SR A,
B R R MIEH ALT. AST. ALP. y-GT %1k
J TBA. TBIL /K REREML (P<0.05. 0.01.
0.001). 57K ©#j A LEL, AT ZHE S A EA AST
TR E R (P<0.05).
3.6 FEKXRIFIRERIERGIER

HE Jet 4558 (9 3) Bon, Sxtigitbss, fi
RV /NS R P AR, B2 AR R AR AR A
PE, B A B SBREE AR M, R4 A

PULRIR, BAHIR, M, e
JROIATANE, RO A AT AL B A B S R LK

RV . SHRA LA, KA A EE
AN IE A AN AR BE 1R 24

Masson Jetah i (] 3) IR, S5XTHAE,
TR ZH /N 2540 P2 B AROR , RS ZRL S e,

3.5 BEKRTINEEKFE FHF 240 0t BA R R B A s R 2HL 2N . (e e SR 4F
w5 fras, SXFHRZ Eedk, AR ZH K R i el EW L, RIFRALEEILEX KEWER. K,
F4 REAXRIEDH cAMP. cGMP 5KFEX cAMP/cGMP {& (X+5s,n=8)
Table 4 cAMP, cGMP levels and cAMP/cGMP value in serum of rats in each group (X +s,n=38)
ZH 5 A E/(mg-kg™) cAMP/(pmol-mL™") c¢GMP/(pmol-mL™) cAMP/cGMP
X B — 15.61£2.71 5.1440.60 3.0610.61
A — 36.48+3.29"* 2.671+0.24"* 13.714+1.36"*
7K K] 42 24.00+1.46"# 4.0940.71%# 6.03 1114
AR 408 27.64+3.00%# 3.96+0.53# 7.14+1.35%#
EISES -3 169 23.8442.10## a0 4204047 5.7510.91##a
338 25.4941.82%# 4.3040.32%## 5.96+0.67##a
FS5 FBEKRBTINEEKE (X£s,n=8)
Table 5 Liver function levels of rats in each group (X = s, n=3)
o
ZH ) (mﬁgj. li/’ y ALT/(U-L™) AST/(U-L™Y ALP/(U-LY)  TBA/(umol-L™') TBIL/(umol-L™") y-GT/(U-L™")
X e — 21224426 9.88+3.83 50.4016.84 10.82+14.39 28.63+17.05 14.81+5.63
Y] —  7492416.16™* 67.75+£17.74" 161.00£29.16"™* 43.51+16.15™* 43.06+15.66* 21.37+7.67*
K RE] = 42 33.69116.50% 36.89+14.43% 553945149 16.59+8.47%F  23.601+12.90% 7.1914.77%#
FIAA M 408  16.28+7.21"*  13.8613.40% 59.59+17.86"% 8.41+3.24%#%  11.57110.18%#10.58 £4.77##
EVEZ ] 169  2525+11.96" 19.56+12.78%* 52.59+7.31%* 17.79+13.11%% 28.85+7.49% 10.15+5.72%#
338  27.43410.78%* 12.87410.72%"™ 53.7346.09%* 13.70+10.60"* 20.10+£9.19% 55042 35"

x4 "P<<0.05

*p<0.001; SHMA: *P<0.05 #P<0.01 *#P<0.001; HK KHIZAKE: "P<0.05.

*P<0.05 *"P<0.001 vs control group; “P <0.05 *P<0.01 **P<0.001 vs model group; "p<0.05vs silybin group.
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HATZHE 169 mg-kg™
= TR ST
o

3 BHEARFERGEL (X200)
Fig.3 Liver damage in rats of each group (x 200)

IR PR R AT 4R A 5T, SEAYA LA,
Fn S B R A AT SR> o R AT 4 T AN
FERGR (R 6) TR, S ZAHMI R4
A I BAR TR (P<0.001).
3.7 BEKXRAFREZRABRMEN

W 4 s, AR ZERR R KA, W45
S HHSE ., B, A2 R 2
iR, RS BE R, SRR RIS, 7
PR AR R, USWTEE. VK, R b e B I
o AT 2 0 v 7 2 PR AR R SR 7R 2 P I 2
e, LRI KRR W Rk, RS 5 A TR AT
3.8 ZLHAKFRATRE ROS KT

WK 5 i, SxPIRdL s, BAIH L G5k
B EE, R ROS AP T (AT 2 B w7
BHAERNBH I H RS . PrEEsR &
7 Bon, HXTRALE, B4 ROS P 4 A
ETHE (P<0.001); HEERAHLLEL, HAT2 0 &
21 ROS T 4 [ EZFK (P<0.001).

Fo6 ZEXRHRREERESL (Xts,n=3)
Table 6 Percentage of liver collagen area of rats in each

group (Xxs,n=3)

A5 & /(mg-kg ™) Jid JE TR 5 B /%
Xt iR — 1.03£0.23
it — 12.27+0.86™
7K A 5 42 3.73£0.86#
FIAE b AL 408 2.73£0.55%#
SISEZ) 169 8.41 £ 1.64%#

338 4.17£0.38%#

4525 338 mg-ke !

4 FHEKXBATAELZRAEIMEEN (X5000)
Fig. 4 Ultrastructure of liver mitochondria in rats of each
group (x 5 000)

DAPI Merge

ROS
- . . .
SISEZ
338 mgkg™!
20 um

Es5 HBEKEAFPEA ROS KT (X400)
Fig. 5 ROS level in liver of rats in each group (x 400)

#=7 BREXBIFHEA ROS FH AE (X+s,n=3)
Table 7 Average A value of ROS in liver of rats in each

group (Xxs,n=3)

@4t "P<0.05 P<0.01 'P<0.001; S
. *P<0.05 *P<0.01 **P<0.001, % 8~10 [{.

*P<0.05 "P<0.01 "™P<0.001 vs control group; P <0.05 *#P<
0.01 P <0.001 vs model group, same as below tables 8—10.

2H 5 5 & /(mg-kg™) ROS “F#4 4 1H
paiisl — 0.0710.03
it — 0.284+0.10"**
EEZ 338 0.14+0.04%#




* 6828 »

PED 2026£9H B57% B 178 Chinese Traditional and Herbal Drugs 2026 September Vol. 57 No. 17

3.9 FHLEKRAFBEH ATP KT

N 8 fron, SXTHRALEE:, AL A BRI
W ATP KPR35 TR (P<<0.01); SHEAIA LA,
KR A T 2R AT 20 &R B K BRI R ATP
KPR THE (P<0.05. 0.01), ZIAAHbE L4 ATP
AP EETE R E 2 57
3.10 RLEAFRAFEE FN1. COL-I #1 a-SMA EH
R

WKl 6 F13k 9 Fon, SXRRALbEL, ARAYZH K

"8 HBEARBTHET ATP KF (X+s,n=8)

Table 8 ATP level in liver of rats in each group (X £ s, n=28)

A5 &/ (mg-kg™) ATP/(pmol-g™")
Xt — 5.57+2.68
it — 2.85+1.10™
K KE 42 4.7840.95*
HIFAHLEE FL 408 3.99+1.20
SISEZ) 169 4.65+0.66%
338 5.15+1.94%

¥ T T T Bea
COL- [ N W8 i o W | 1.40X10°
a-SMAl— W w— - — —|4.20><104

Pactin [ S W WS W W W] ) 0

GAPDH |l i s o= B === | ;)

WP OREA KK A 169 338
#5E HIEAL AATZHE/ (mg ke ™)

6 RUEARATHE FN1. COL-I fl a-SMA EAFRIE
Fig. 6 FN1, COL-I and a-SMA protein expressions in
livers of rats in each group
BUFFAE FN1. COL-1 fl 0-SMA & ARIEKFRHE
FHiE (P<<0.05. 0.01. 0.001). SHIRIZHHEE, #%
YK BT FN1. COL- Fl o-SMA %KL

KA R (P<<0.05. 0.01. 0.001). Uh4F,
FAT 2 AR AR U R T A, (HET 4R e
TERER, XARESHUREIRAL. EARIEN S E R
P

#9 RMEARITHE FN1. COL-I 1 o-SMA EAFRIA (X+s,n=3)
Table 9 Expressions of FN1, COL-I and a-SMA proteins in livers of rats in each group (X +s,n=3)

2H ) FE/(mg-kg™") FN1/B-actin COL-I/B-actin a-SMA/GAPDH
pagit — 0.87+0.13 0.51+0.17 0.6310.10
T — 1.37+037° 1.06+0.04** 1.2840.07**
KR E 5 42 0.58+0.26" 0.58+0.10% 0.78 +0.10%
TR HE 408 0.714+0.35% 0.724+0.02% 0.69+0.15%
SESEZ) 169 0.330.10%# 0.62+0.12% 0.65+0.22#
338 0.68 +0.06% 0.53+0.20% 0.66+0.17##

3.1 ZBHKREATAE p-ERK. ERK. p-p38. p38.
Fisl. p-Drpl. Drpl. Opal 1 Mfn2 EBF&KIA

WE 7 FR 10 for, SxPHEA L, A
K B ATHE p-ERK/ERK . p-p38/p38+Fisl.p-Drp1/Drpl
EAXRIEKFHET S (P<0.05. 0.01), Opal
Mfn2 & HREKTF-EERFIC (P<0.001). S
M, H452541 p-ERK/ERK. p-p38/p38 £l Fisl
| ARIEKT-EZERFMK (P<0.01. 0.001), Opal Al
M2 & HRIEKFEZESmH (P<0.05. 0.01.
0.001), HAjZHESFIEA p-Drpl/Drpl FHHAKIE
KFEZE TR (P<0.05).
4 g

CCly #2153 A 440 DL AL 27, LA
CClIE#E, R IER MR R IIEA &, HATs
KA G A 77 a5 DU s sh W% R AE . B 7R
B, W ig FORIRE)G, N in-TE 04 AR Al o)
REZEAL, MU ISl Im PR EA R ik B iR 30, 4
FT&EE. YoKEZ ., RBRKE. KMET4. i

4.4X10*

K P = = = |

P - = . = = a0
44%10°

ERK ': ii i |4.2><104

T ——— — — |4 X104

p-p38
p381’ - e e — — |4_1><104

Fisll--- — -|1.7><104

PDD! | e G - - - - 5210¢
o[- - - -]

one [
an2|! - - - - 18‘6><10“

B-actin[- — ———— |4‘2><104

YRR B KK A 169 338

BT HIF N EATZ P/ (mgkg )

&7 &4EARIFHE p-ERK. ERK. p-p38. p38. Fisl.
p-Drpl. Drpl. Opal 1 Mfn2 EBFIE
Fig. 7 Expressions of p-ERK, ERK, p-p38, p38, Fisl, p-Drpl,
Drp1, Opal and Mfn2 proteins in liver of rats in each group
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F 10 BLAKRAFHE p-ERK. ERK. p-p38. p38. Fisl. p-Drpl. Drpl. Opal 1 Mfn2 ZEAFRIL (X+s,n=3)
Table 10 Expressions of p-ERK, ERK, p-p38, p38, Fisl, p-Drp1, Drp1l, Opal and Mfn2 proteins in liver of rats in each
group (X+ts,n=3)

o jll®/(mg'kg") p-ERK/ERK  p-p38/p38 Fisl/B-actin  p-Drpl/Drpl Opal/B-actin  Mfn2/B-actin
payiict — 0.66+0.24 0.77+0.18 0.79+0.13 0.77£0.07 1.06%0.10 1.4540.27
Y — 1.10+0.11"  1.26+£026°  1.44+£027" 1.224+0.19" 0.44+0.03** 0.61+0.12"
K K] 5 42 0.47+£0.02# 0.61+£0.14% 0.72+£027% 0.80+£0.27 0.84+0.08% 0.95+0.12%
IR AL 408 0.57+0.14"  0.68+0.18%  0.20£0.06"* 091+0.12 0.89+0.06"* 1.05+0.11%
SISEZ 169 0.59+0.08"# 0.4240.14%* 0.33+£020"* 0.63+£0.23" 0.97+0.15% 1.30+0.26"

338 0.61+0.09% 0.594+0.22%  0.58+£0.18" 0.60+0.11% 0.85+0.12%  1.0420.11%

SEU120 SR AR AT RS DRI B FEOIR IR R S R
PE 45493 JFBH R E /DN BRAE Y, RS2 HH I B R TE
B KMERT IMEGENERS QSIS Sk
PRI IR R R ALE 5 FE AR, IR B 7R A SRR
Bl 526 BRI 28 3 2 FFF 32 v B R IR AR Y, /)
R YOKETm. B EWEshIEn. ILRT &S
RS04, KBFFER 20% CCly BT & R A
RIR P KR AT A ) R E R IE &5 A R, [RIR
W B K RET 5 (A 2225 PP D S5 A 38 L (p
ZHRH T IR A, GBI EAARAE . SR AL IR KT
JHDIRE R B K ¥ Fa b 2 4 FE B0 A A 1 A
SEMERAATZRETTRCR, fEm TIRIES ST
WAEGRSE

AW FEIET R ATERY, Wit T HFEF 44k BA B AIE
TMER, FANEEARE. HEE. KE. &
T T8 FE AT IR AR FR VPN IEAR RAE . ASHE TG
T BB AR A4k B AR (cAMP. ¢cGMP). cAMP Fll
cGMP 24N ZAZTEREE 506, FEMATME
BAMIE T IR AR BB . ML R e LA
AIE AT B 5 R0 BH 6 B 2 TR AR, Al PR AFIE TR
B2, WFFRE, BHEIEEE cAMP KFH &,
cAMP/cGMP &S =S, AFFURIL, S5IEH K
B EL A, BH R IR AR PR K BRI 2% cAMP ZKSE T 15
cGMP JKFF#(K, cAMP/cGMP {HIGHN, FRIHF &
iE5 cAMP/cGMP T+ A kU, Amfsidr, AR
HRBAMAR R RETES H TR RRE; R
WA BRGERE AMETS BARERGEES AT
B BEMRKETE; cAMP JHE . cGMP F#IK.
cAMP/cGMP fEF+5, X5l Y] R %R
HEARFF o He4h, a-SMA /& HSCs s Ibs EPEE A,
FrEARAS N HSCs H a-SMA AKX (KR IE; AT
IR B SORERT, HSCs #E #51b WL EF 4 40
1, a-SMA FikTFE . COL-I ZHFF ECM [ E %
B4y, EBE I HSCs AR50k, AT A4k

JEUTARRE N, FNL &2 —Fh 2 DIRERE R, 540
MdgiE. e iITH, ShnEa. AASEL Y%
(S 2R 7IY S SR B N s S i P
FEPR 35 Ty, 9 B G (0 B O S H ™ B R £
YA, o-SMA. COL-1 #1 FN1 & FARIA/K P
B Th i, R I D) I T AL T B REAIEAS T
SYEAZHEE, VLRI SA ARG,
W AT 2 080 JH 2T A I B REE K SRR A TR 3P
YER, FEORIH BRI 4% 1 B R SR AR A

LRRLAR T )25 e R AT A R A K T F) 9
PEMLHI 2 — o BF TR I, HSCs WG PR Bl 45 2 i
Rl R, I 25155 HSCs Zbifd 74
HHBERARY, A XA HSCs 1958 5 AL T i
BT AR 00, 2o FE (A 1 73 2 2 AR LA
FEE ¥ 1 (receptor-interacting protein kinase 1,
RIPK ) IRA ¥ F IS5 193800 8 [ (mixed lineage
kinase domain-like protein, MLKL) & i 1411215 5
JRA AT, 30T EeE HSCs HAE i3t FF4F 4 fhdt e s
T A LR 7 2T AR T LA 2T AL, R,
T2 2R A4 Bl ) 27 P 0 o T AT 40 By
B B RIER FHIERIEA L, BIAHIEE, R
WL RILAIIEE, HAFAERI AR M. Lok iR
G REETIESENE, BEEaWMEE. F
A AR A A0 A B P AN R A2 W 5 D) RERL
B, KR EE O, 7388 SONFAM. IEH AR
WE TR A5 ZAN IR, X NLE “BIFRH
B R PRES N RS (BT b E AN 2 (B
MZE), XS RIFRIREIE “FIANGIRE . BIFRRAE 7 A
WHFT PR 7 AR S EE H Fisl. p-Drpl RiAKF
RETHE, SRR R (FI70): AR
H [ Opal. Mfn2 Kik/K P52 A%, Sngehifk
R E AL (L), 3 ILFEMK “BIZ It L
KLARZ) 12 B, SIFE 4B IR R &
M T HATZ TS, Fisl. p-Drpl RI& T L



* 6830 »

PED 2026£9H B57% B 178 Chinese Traditional and Herbal Drugs 2026 September Vol. 57 No. 17

FORH (HRHE 43 2), Opal. Mfn2 ik i LAk
B (Rt Rl & D, AR kIRl 7 25 ) “ B BHF- 4
W, MAMERZ I 7 EA] “UEBHFRE. 3
FOBH PEFIRHRH” @I4E SR A

ERK/p38 MAPK it i 7 i 41 4 A 5 A8 K e ik
FEREEEAER, NI 4Ebin T S4L T e
R, ERK/p38 MAPK (%25 T HSCs #5151k,
B 5 4E40 . BEFR T, TGF-B1 BEfSH0E T
Jif MAPK JE ¢, f#74 p38 MAPK J ERK M1kt
%, WO JE 1) MAPK @ #% ] J@ i 75 HSCs 41 it
THMESHES, I HSCs iEk, M RKE4 B
53 BECM, HHAT S EUN A 4E0 22, mEFe R, K3
SEE ] M8 CCL M S I K U 2R 4Efk, H
Y AL 530#] ERK/p38 MAPK il #gA <231, if
HHFFAEH ERK 8% p38 MAPK 55, KINAEDS
R AT YA 2425, MAPK 8 Bt 2 4EFr 2Rk
BRSO EEER . MF AR PL, MAPK JEE T
A ERK A 5202 b A4 Fil A A DG B 1 3R, 11 ERK
BUE T IG5E Opal W1, (RELRARE, X—
R AR RS DIRE . PRI AE AR AR
A HA E R N2, p38 MAPK 7E F- 2L~ o a]
feBELRIR T R . CARIE, MAFRKEEHE 1 (heme
oxygenase-1, HO-1) "N il i@ 0% p38 MAPK i
P, 0JE VR R A P A I B S A RBOK T
HALHEZERIAR R A Fisl £i&, &S ELRA
2324027, [H ik, ERK A1 p38 MAPK ] i idt 41 i) 2% kit
RELA o AR R (R bR J1% . AT
Wi, AR 2R RTAE p-p38. p-ERK. Fisl fl p-Drpl
T A RIE K53 P, 10 Opal Fl Mfn2 85 HERIA
KFEET G, REAA] 2@ 6] ERK/p38
MAPK 3 B LR A 5) 12 hads .

gi b, AR ZRES T A 4L T B R R R
PRy ER, ARSI #H] ERK/p38 MAPK @, o
s RR CRTTHE (FHTD. BEAE (B3
IRATIRES, IR LR S) 727 B B, 3 1 sk
BRI PHIR IR TR S AR 4R . AT TR 2R
PR & - &EH (Fisl. p-Drpl. Opal. Mfn2)
55t B B BH @ P04 AT BERA SR (4% e 24 1
A BWNERAES) 15 RS0 11, ARG
ATFEF IRl AR g 7 Sk dE, oA FAR4E
B REIE YR T 1R AL 1B Sl A FATAFAE—E
SRR OB, MRS T AMRIGR AL,
25 R IR AL EA Fridt— eSS @K &

SRR > Z (M BRI FH DG s[RI 56 B2 W 1

FEARFARAL, S50 S5iHERERIERFR AR T O

WiARTE HSC-T6. LX-2 A5 AIMEIAF, KA

MAPK 3 B 017 U0126.SB203580 41l ERK/p38

MAPK 3l B 5 A7 25 08 R 1 4R A 3 77 2 v )

Bk JE SERER I PRAEA I 45 & 7R S A i s 96 ik

— B FEEHH .
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