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B = R TR A 0 2T 4 AR B N BT I 2H 21
B 40 B 4k B2 Piezo1/PI3K/AKT 38 1% 1% 52 i)

wapeE ', KRB, ERE', FFE', FR', BIR™
LR R T IBE B, LR PRI ALk 5 5, 1000535 2. LR Z KBRS B

(HBE] BB A THREBRMSE FEBEFZE]1 (Piezol) /BEASBLILEE 3-% 8 (PI3K) /& & # BB (AKT)
BIARIT K =K M0 AT A AL g AE AL . iR 35 50 2 CSTBL/6J /) R A BEALEL F &k o H 2
B, BAAFHEKZEMRERK. . SAETH, 1072, BrRass, R4 &m0 Radid s
10% CCl, (FFR2k, HE6F) AAITFH LD FER, BELRER, BERZHBFAIK. ¥, 37T
WHRTHEZFHMEREZRS3. 79, 7.58, 15. 16 ml/ (kg-d) #FH, BAfesER 4T 5540 & RE
B, #H 1K, H48H, AHERRA, KARE RGN IR FAL, RT A AN T8 54 KA
%, HEL AN TFRARBELLE, RRBLEERMNFIELALRRIAE I, 2 83 20N &
Ak [RMARABAESEE (ALT), NARRKRAAESHE (AST) . &lrak (TBIL)., A#fziF
(DBIL) | Aehf&f4eevaaqn [ 46k E (LN), ZAMER (HA), MA#AE (PC-M) AZINVAKE (C-V) |
K, R LA M AT AELL LR MI/M2 WUAE, S5 BF 32 82 & PCREAM AT IELL 2454 A KB F B1 (TGF-BI) .
a-FEMMFEE (a-SMA) . 1T BIRR (collagen-1). #FH — AR A (NOS). MBRLEF «
(TNF-a) . #5RBREE1 (Arg-1), H &R (CD206) mRNA & ik, Western Blot #5450 Piezol . #% B AL 5k fig
BENLEE 3-8 (p-PI3K). PI3K. #FERILEK G # B (p-AKT) ZAKTRGK-F., &R LHafmaki, #£4
L RAFIEAR AR, MR EIE (P<0.01); MELMEFL, KRAFLRBARAF S (P<0.01); fhiF
ALT. AST. TBIL. DBIL., HA. PC-TIK-FAMI/M2AEF &, TGF-BI. a-SMA. collagen-1 . iNOS. TNF-
mRNA £k 913, Arg-1. CD206 mRNA kA AR, AFAEZA4E Piezol, p-PI3K, p-AKT & & KT+ (P<0.01).
SEAMAkE, ARZFMEAENTA LR ERFY EEFLE (P<0.01), HE=FMEIH N ZHER
EIFRERE AR . FFREAD KA S . IR EF4EITAR 4] . ALT, DBIL, HA, PC-II. M1/M2 A&, TGF-BI. a-SMA .
collagen- 1 . TNF-a, Argl., CD206 mRNA & ik, Piezol. p-PI3K. PBBK &G KR-F7H &, HHhTHE=ZEME
AEAFA (P<0.01), Fit WK =F M5 T EE 45 Piezol/PI3K/AKT A3 58 5%, 1Lt B 2m ity
P K 0 M1 A ey 4 K a9 M2 BUAR AL, R AEFAT 4F AL a9 4R R

(K@i ] MeFsie; Evdmamiit; MRt S; IR E; AR =%ME7

Wil g PEAT 98 (i EEtEFR . AR MBI UE S RAE D T 855, ATIEdEZH 2R Y
FEVERRIWIIT . B B e AT 2 55) 51 R A 40 oh Sk L4l o e b, TP B v 2 SCBE Y
B O(ECM) i EEVT A s pie B A 0 LSRR T A, HARAOIRZS 5 I £F 4R i & e % DI A
B i S B L ML Eh Sy R o B Y 2 Ko WG AT AR PR B9 A2 A AR Ak S AN [R]
BORSEE RIFSAAE RO LR =0 Ay 2, WIRMURLS MO, {250 M1 E 25 ) ¢

E AL ST Ak, T M2 R0 2 58U

ESWE : FR A RR=IEE (82374332) 5 i sk AKF- v 1 B i 5 V5 200 B ) A LA 50 235 73 T2 % JR e
FRATEFE IR e AL HE J7 $2 71350 H (HLCMHPP2023086) 5 [ 5¢ Hh = s Wbt 2 2 . s my
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S AU B AR REREVE PR S EE R, HAE
JFAgfb AR b ERE S R BoR,
Piezol AJ i & N A BEARBENLEE 3-F (PI3K) /#E 1
PGB (AKT) 8 5% 7 477 o) 5 s 240 L ) ML BB R A
PERIZIE SRR 1555 5 e SOV A SR A

H R IO VI . X FER 4t 25
MERITIFA AL A 28 2. 22K
PR TR R, N = e
FEAR B AL AR, B IFEF b, BB IR
FER s FERIBF ST & B, 105 RE IR BT IE ) 2 1k
EE . BGEITEORANN ) 2F et L R IS B Al
Bk, I RS gEAR/ER 2 SR, %07
ST AENS I35 Piezo 1 /PI3K/AKT 18 B 5 i HTF I 5
AR, BRI R ARA . BT, ARUF5 M
Piezol/PI3K/AKT i [ I 42 B 5 41 i A 1k £/ B2 4R 1)
B T = W R I T A AL VR ] o AR S i it
o E P ERE BT BB SIS S YR B D
i, BHLHES . IACUC-GAMH-2025-011,
1 #R5H%
1.1 %%

SPF 4 ifEVE C57BL/6) /NEL50 H, 6 i, A5
it 18~24 g, FR b5 4 iE I A S5 B A BR 2 ] 4
ft, LB s A = T ES . SCXK (30) 2021-
0006, s T ERYOKBHFH ORISR E
A (26£2) C, 12 WCHZRIGEIS, BB 45%~
55%, PREEER, 5N 1R
1.2 %4

WS E MBI WK 12e, HE12g,
WA 3e, B3 g, HH3e, FHAR6g, FHEH3g,
IS g, AR 12, BHEL6g, EIPHARI g,
RE9 g, JusEi6 g, HEM TR 12, YT
W E R EREGE T T E RS, B iR 2 10 4%
T 7RI /KIRZ Y 30 min, &5 KB 60 min, 1o
UEZNI, WIS R AT FE R 2. 22 ¢/ml,
1.3 Z&EXAE5ME

Piezol Fii1& (L5 TD12083) . Wil LwiNEmE
WU -3-34 i (p-PI3K) Hifk (Hk5 . T40116S) .
PBKHiE (5. T401158), LI 4=y EE 24
(1) ARRAWE; BERRACEFEEEB (p-AKT) $iL
7 (45 . 4060T) . AKTHUIE (5. 92729),
£ [# Cell Signaling Technology 2wl 5 H & -3- Wi ik
&’ (GAPDH) #ifk (dit5: GB15004), X
TR IRAEYREARAFR; BCAIRKH & (H5:

2J102), RN =JEAYBEARAIRAF 5 RIPA 2L
W (it PO013B) . KA (PMSF, fit'5:
ST506) . HifH ECL k2= % 6t & (45 : P0018S) ,
PR A REYFEAGRAF; SERFO6E & PCR
A& (5 Q331), R atiAMEREE W RHEL e
AFRAHE]; FITC-CDASHUAHILS: 103107). PE-F4/
8OPLIR (HIt5: 123109), PerCP-CDSOPLIA (L5 .
104721) . APC-CD206%ifA& (Ht%5: 141707) . ¥k
4 [ E T (5. 422101), 3 [H Biolegend 2y
Al EPUR TP (LS. bsm-52262R) . FEHIR T
B (#5 . bs-40296G-IRDye800CW ), b5t i B 75
HEBARAIRAF]; MR (k5. R1010-
500 ml) . 2R HE 2 @ilfla (5. Gl1121). &
RARMEaR AT E (55 G1472), &
HERHARAT; OCT UKV A IH (5.
4583), MEANE (b)) AYRHEEARAF; 1
Afemk (ccl,, #t5 . H1810200), FHL T A 4bFl
B AR AT

H1 % Z Dy RE R AR A AN, 32 IS {254 B
ANl KD-2260 B D) R HL, Wiia &R
AL PS4 BN F] 5 Hitachi-7100 %14 [ 3h 4 1k
A, dbat H L RS A R A Al 5 D3024R AU
AR ELDHL, RIEXAAISCRAEs (deat) Behy
OvE]; CX40 BUA Y s, T ISR TALSS A BRA
Fl; Resona ROBUH Fi2Wr £&4c, RIIEEAE YR
JPHL T A BRAT] 3 PicoScan5500 Y J7 1 7 B ik
BE, REZHEERRHEARAR; 165-8001 BIEE FH
WAL, AREmESm (B ABRAA;
1708370 Bifb 2 BOCHUE R 5t , 2 EMAEAE AR
25 Al s BD FACS Calibur Ji 20404, 5% [F 2831 />
w3 75002543 B Sorvall™ Legend™ Micro 17R BB
OHL. ABI7500 52 A 2t i PCRAX, FEER Kt
REHE (P ED HRRATH,
1.4 o, BERLH

1 50 H/INBRUR FH BB BIL A - 36 9 43 S X R4
BRIZH Kb i — Bk, . SR,
10 2o BRXFHRAA SN, HA A 4/ B4 3 3 I s i
51 10% CCLHEME AR (Hiih 5 CCL, M IRELE
9:1) 0. 1ml, B2 (FETFH. FH), fLk
6 JE, HESTHFLFAEALBIRY . A R T A o
BA /N BRI Y IR = A4l (ALT) >150 U/L.
REBIRBILE BB (AST) >250 U/L, HEZ:(n
SR L AU R AT i T R S, A X AR e
augrt, WIEBLE RIS ; A AT, g4k
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SLYERL A 8 A . AT RSB TIHN 100%

Z% (PG as i) Y, AR I
PRAIE 1. 85 g/(kged), ML AREAWTIERE(1:9. 1)
W, N EZG IR R 16,84 ¢/ (kgd), T
SERCURITIRE Y, WM. L S
TSNS T A S BRI RAR W 3. 79 . 7. 58,
15.16 ml/ (kg-d) #EH, Hrrhi) s ki R SERGH
o SCBRVE B ERAE D, T 4 R e AR L L BB R
i, HHEEERRSE—R0.3 ml, A TR
T AF () B E) RE 0.3 ml AR BRER K, A% 2H i 4
B 8.

1.5 #mIgAr R &

1.5.1 A FBRBANTFERZEA FE1RGY
JEWH , £ 41R HBEALECT- 5 B S /N BRURR I
Jii, 4] Resona 9 i A2 W (W K P 4% 9 £ 2 A5
B TR, [F]— DX e 2 0 o5 3 AR U ik
FEAE, B4l LR 3 Y 2 (0 B AR S 3550

1.5.2 RBRFHEHMEAMNITFRESKES FRHME
BB T 2k BGHE 75 R 1) 4 FUNER, RO IIEZH 20
TRAFET-80 CokAf o R IR AF I LH SUREAS A T 0K
HY R (5mm), YIR&8 WM, f#iH PBSTH
e, IEFE 1% HE AR Y H-DMEM 85 752 1%
PRAEREI . T AR e TR, B REAR
BELIE I EE D 20 45007, 30 A fOEE FRAEE S TR
VKRV 2H 3% 18 %) AH AR FH T S0 JH 4 24 FOA
i DSR2 2R

1.5.3 HEZ&FEaMFEALmELLS  BUlEA
R B4y 5 /N BRURG I AIE 2H 20 109% 22 58 H IR ] 52
o, WIRGERE CEEMK . ZHRE . Ak
Je, HilEs 4 pmiESEY) o VIR G RO | B
CEKA)E , TIARRYAL S5 min, 1% R LML,
T RBRFRAE VA ROR 1, /K b5 P4 E Y% 1 min,
PR OB . R GE | R B
R DA 8 S AR I 2O BE 2

1.5.4  RIRAB L 3 & 4 WA IR 20 UK RO AR
S BUHE B iy 5 JUNRFAL LA B B TR
IR geta , ZFiss KA, HRBRELAREE
Yo, BRYWEWROME, BAGEN, SR E R R
FH 2 (. 10 W2 B 4H 2 SR TR o,
Image J 1. 52 8453 H7 T 2 2 108 S £ 2 LR He 451
1.5.5 4 83 AN o Fhae . L
Yot vy TR P BRI OB A DU A 4 21
B, 38 e HR FE 5 B AR I 1. 5 ml 3 5 0L 375, 4
B 20 A= A6 3 B AR DU i 5 AT D REHE A% ALT. AST,

HiEHLaE (DBIL), EJHLZIZE (TBIL) FIFLF4E
fEusmiE B R (HA) . BRiERE (LN, VR
fels (C-IV) . AR R (PC-11) 7KF-

1.5.6 AR 2ol KA m IFIE4E 22 MI/M2 Yofh %
A AR A 5 UM, B LA 2L, B ZIAL
PS5, A LA 2Ef# W 4 “CHF & 10~15 min,
FF 800xg, 4 ‘CES.L> 10 min, WELNMIIRE, 4
PBSTH VLT, 439l A FITC-CD45 3k . PE-F4/80
ik . PerCP-CDSOHLIA . APC-CD206 4714, 4 “Cibt
JEIEFE 30 min, PBS VRS A U X 20 i [ e Wi =
HIE Lh, Mg misEs 2 maE .
fi IR A AR 215 5, 2t Flow Jo10. 8. 1
A4 #1 CDSOT . CD206" BHYE 41 i BE LL 1), 317
M1/M2 HAH .

1.5.7 SE8F850 2 & PCR HA4 M AT Ik 20 2R 4540 A&
KBWFBI (TCGFPI) . a-FRINFEE (a-SMA)
I R i & (collagen- 1 ). # 5B — A AL R A B
(iNOS) . M3 B F o (TNF-o) . 2 5 B 1
(Arg-1) . CD206 mRNA F i& >k FBEHLEC 7 R %
TEIC A AR 1) 3 /N S8BT 6 i PCR
W o K/ BRIFAZRAE T A, I RNA 4
B G vl A5 A0 R R, SR EBUDN R IEH 21
RNA, R B s il R G AT RO i R0, A B
cDNA, SRJGHEATPCRY BN . WA : 20 pl,
R A 95 °C. 10 min S M, 95 °C. 15 s 745
Pk, 60 °C. 1 minik:k, HLA40MER, P HIR A
HATIE I, 13 Culi. UL GAPDH HINZ,
S 2749 H B mRNA A X Rk 5. 514
AL B A B2 AR AR G, 51FHI & 1.
1.5.8 Western Blot ix#& M AT AEZH 27 Piezol., p-PI3K.
PI3K. p-AKT. AKT& & K-F KBS T Fik
B 24l AR 1) 3 H /N B UH F Western Blot il 22 .
B 100 mg FFAEZHZUIMA E 1% PMSF [ RIPA 24
A0, 4 CCEL# 30 min J5, 15 000Xg 5.0 15 min i
R 1. SRHBCARHG&IE R AW, H50 ng
EEE S} PR MRS, 95 CAEPE 10 min, #£
i 28 10% SDS-PAGE LUK Ji5 % 5 22 PVDF i, Pk
HHM 15 min J5, 439055857 —PT (Piezol 1:800,
PI3K 1: 800, AKT 1 : 800, p-PI3K 1 : 800, p-AKT
1: 800, GAPDH 1 : 5000) 4 CH¥ & id#, Piezol
54 4t (1:5000), PI3K. AKT. p-PI3K. p-AKT
HRIZH (1:5000) =i#EE 2 ho 4 TBST VR
J&, ECL W52 HAr 2574 o ffi 4 Image J 1. 52 4K
a0, D45 25 1 2% SN 2 GAPDH 2&41 1) JK
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x1 NBRIEHLA TGF-BI . a-SMA . Collagen-1 . iNOS.,
TNF-a, Arg-1. CD206., GAPDH 5|¥)JF%)

T2 AU/ R LA

Tale 2 Comparison of liver stiffness values in each group of mice

Table 1 Primer sequences of TGF-B1. a-SMA . Collagen-1 . (kPa, #+s)
iNOS, TNF-a, Arg-1, CD206, GAPDH in mouse liver tissue 213 B T R 3
IR 519F51 (5'—3") K /bp Xof HEZH 5 4.73+0. 19
TGF-BI ¥ CTCCCGTGGCTTCTAGTGC 133 R 5 11. 1320. 679
FiE: GCCTTAGTTTGGACAGGATCTG B B = B R I i Al 5 9. 000, 42"
a-SMA Li#: GGCACCACTGAACCCTAAGG 136 BB R T P 5 7.540.46"
TFi#: ACAATACCAGTTGTACGTCCAGA B B = B R TRV i ) ] 5 6.85+0.32" @ @
Collagen-1  FJi#: GCTCCTCTTAGGGGCCACT 103 I oa) GXTHA LT, P<0.01; b) SEBAILEK, P<
Fif: CCACGTCTCACCATTGGGG 0.01; ¢) Sp =W I b, P<0.01; d) SKE
iNOS Fdi: CGGCAAACATGACTTCAGGC 158 BRSO AL, P<0.01,
Fif: GCACATCAAAGCGGCCATAG R RE T S E A R EIEL (P<<0.01),
TNF-a [-3#: GGTGCCTATGTCTCAGCCTC 121 e .
i RT3 S A/NRIFNEA A g
7. GGGAGGCCATTTGGGAACTT . . .
' Table 3 Comparison of liver tissue Young's modulus
Arg-1 ;. AATGAAGAGCTGGCTGGTGT 105 B
among mouse groups (kPa, x+s)
TUf: GTGGCCAGAGATGCTTCCAA J i PP
N 25 % FFIEA7 FCASE
€D206 EW#: CTCTGTTCAGCTATTGGACGC 132 ” T R R
N Xt HR 21 4 0.581+0. 021
FE: CGGAATTTCTGGGATTCAGCTTC
.. [T RIVES) 4 1.3330. 164
GAPDH #: AGGTCGGTGTGAACGGATTTG 123 e )
=y R = BRI I 4 0. 942=0. 069"
JiF: TGTAGACCATGTAGTTGAGGTCA e )
B = R RE A o 4 4 0. 7470. 067"
. _ £ s K . _q Ay 7 . .
th: TCFBL, FALERET BL; a-SMA, a-FHRULILEIER; B B = B RV ) 4 0. 700+0. 108" ¢’

collagen- 1, THIEIE; iNOS, B —SAAEGHE; TNF-o, I
WIEH F s Arg-1, FERFRE 15 CD206, TEEMZA; GAPDH,
FI e -3- B R 0 St
JEfE . DL GAPDH RYKEEfE D 564k, X HAYEH %
R BEAEHEATAR AL
1.6 “%itssik

K ] Graph Pad Prism 9 3 {4 #4748 1127 23 97 .
T PR AT & IS A BT 2255, B B prifi
2 (xxs) Fon, ZHME BRI R T 204,
PE— A W LB R LSD- A 38 . L P<<0. 05 k22
SHEAGIEE L.
2 HR

2.1 A28 RAT IR AL AR

T2, SXPHRAL e, BIARLL /N U IR A
HTHE (P<0.01); SEIAIL] A, By — 5
AL, . N U IR (R AL (P<
0.01); WE=®EMEwI. b, SflEAai,
JH P A L Bt 70 22 = T REAIE (P<<0..01)
2.2 A4 RAT M RALE AR

3N, SXTHRAL g, BRI /N U A G
BT (P<<0.01); GBI LLE, o5 =i
B, B E RN B B BT (P<
0.01); SaE = EMEBm IR EALE, K=

T:oa) SAHEAILE, P<0.01; b) SHEIMAILE, P<
0.01; ¢) SEE=EMEFAINNEA L, P<0.01,
2.3 B4 RITIELA LRI T S bdk

Bl 17, XFRRZH/INEURFIEZS 3 55, A iE
ABIEH, /NI, T4 XS5 b £ 15 0
TeRAEANMEIRE . B /N AR ZE 2S00, 4
AR PR IR B R AR IR, 2T dERE S5 46 4 213
e WREEMEEBI. b RN AT W
WEAS BRI 2 s, JH 2R SR PRI A, i
NI RN A OB S A st s BlEE 25 2550 3,
RAE PRI WL, FIEZS A2 TR 2 R, LA
fea R 2 e B A
2.4 & BT RELE 2 R 4F 4 iR AR DL AR

RRELLgeta (K2) s, XFHRZH /N BRUH AR
ORI, JRR T X B AT LK
ARy | T Oy e Sy 5 /7Y AN LIN=B |
21N U IR B R 27 AE TR R AR B/, g
K= iymnmducE i e, 4R, 5
M2 L, AL /)N U 2 SO T 21 R DUAR L A1)
FhE (P<0.01); SBIAIA] R, o — g e
A% L RS BRI 2 e SR £ 2 R B A1)
FEAR (P<<0.01); 559 & = 8 5 (I8 F) 4 L
B, WS s N R R T
TR FIREAL (P<<0.01).
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Xof AL

P B R T

IE: BROFSORATARIRIE, EOFTLR AN

VA B A R i e T

B SA/NRUPIEAZUR EUE S 8 (HEJ4 6, x400)
Figurel Histopathological changes of liver tissue in each group of mice (HE staining, Xx400)

ﬁ,ﬂﬁ 4

E

W= R AR
e S AR I AR AR B X

W= ERKNE

E

WE=HRE7 SR

B2 HH/DRITIEHSRIRLT DI (RIRIBLLYL (A, x400)

Figure 2 Collagen fiber deposition in the liver of mice in each group (Siruis Red, x400)

F4 BH/NBUTHEH SRR LT TR L) He s

Table 4 Percentage of collagen fibers in each group of mice

(%, x+s)
215 UL Ji2 SR LT AR TURR L 451
XJ R 5 0. 18+0. 05
FEAZH 5 8.35£0.51"
P = AR A GG i 5 2.810. 82"
T =R R Al 5 1.410. 16" ©
B S = iR R e T 2 5 1.2420. 47"

Heoa) HXRRALLE, P<0.01; b) HEBY LK, P<
0.01; ¢) S S ismIRE4l i, P<0.01,
2.5 A AR FE AT L3 AR KR bR

RSN, HXPRA R, AL /N BT
ALT. AST. TBIL. DBIL/K¥FH&E (P<0.01); 5

BORUZH LA, R =l RE A k. . milEds
BLALT. AST. TBIL. DBIL /KK (P<<0.01);
= Sy 7K (e e S VS N iy =i
L EFIRA/NEALT, DBILZKEREE (P<<0.01);
SRS AR A e, R SRR
E /N ALT . DBIL KRR (P<<0.01),
2.6 At R I A AL v R KT H g

Fon, SRR, BRI/ EIMTE HA
PC-M /KT (P<0.01); SHERIL L, P
=R, b EAEA/NRHA L PC-MKF
FEAR (P<<0.01); W =B MiEEmik. . &l
AL, HA. PC-MAKFREFI =T =ML (P<
0.01), LN, C-IV& A L2 5 Tg it 5 X
(P>0.05).
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RS SU/NRUNTE AT IIRESE bR P LA

Table 5 Comparison of ALT, AST, TBIL, and DBIL levels in each group of mice (%+s)
217 R ALT/U-L! AST/U-L™! TBIL/pmol - L' DBIL/pwmol - L™
Xif HE 2 4 111. 62+21. 86 117.29+15. 90 591. 01220. 71 379. 16222. 67
AL 4 416.90+56. 51" 218. 73+25. 93" 867. 37+77. 05" 592. 11£29. 81+
B R = B R A IGR 4 209. 09+20. 91" 111.83+2. 36" 747. 84429, 44" 452.96+39. 04"
P B = R R 4 170. 47+12. 50" 109. 40+5. 07" 735. 34£35. 50" 411. 32+36. 83" ¢
B = R i 4 153.29+32, 20" < ¥ 110. 60=11. 44" 696. 08+42. 31" 382.17+23.35" 99

e ALT, WRIREILFRNE; AST, RAEIRAILFFNG; TBIL, MMLE; DBIL, HIZMHE.
a) SXTBAIE, P<0.01; b) SEAIA A, P<0.01; ¢) SHE-#FRAAEALE, P<0.01; d) SKE-#Bsm TR

A, P<0.01,

RO A LH/INBUILTE HTFEF AL DU UL

Table 6 Comparison of HA, LN, PC-II, and C-IV levels among groups

(ng-ml™, Xts)

2651 TR HA LN PC-I Cc-IV
Xif HR 2 4 565.21+167. 12 90. 08+2. 61 15.22+0. 96 28. 09+0. 95
R ZH 4 1776. 99+289. 95" 89.29+1. 46 36. 63+1. 80" 34.72+2.79
P = B AR A IGT 4 1266. 24+36. 87" 80. 02+1. 35 22. 83+0. 53" 29. 54+1. 60
B HE =g o 4 1002. 36+97. 56" <) 79.27+1.25 19.95+1. 48" ) 30.3720. 18
B S = R i 4 555.03+72. 41" 99 81.55+1. 31 16.31£0. 76" < ¥ 32.67+2.01

T HA, BURM; LN, ZREEH; PC-II, MRERE; C-IV, VIR,

a) SXIRAIILE, P<<0.015 b) SR LE, P<0.01; o) SR =HMEHEAREALLE, P<0.01; d) SER=H

A, P<0.01,

2.7 B BATIELA LR E o 28 0 M1/M2 FeAE b

R, SR, BIAZ /N BRI Z
FWE 20 i M1/M2 FEfE T (P<<0.01); SHBEALZ
i, WE=EREHIK. . ﬁ%ﬂgéﬂdﬁﬂ?ﬂ&
HLMIUM2 HEFEAE (P<0.01); 5141 =5
BRI AL LA, oY IS — B B 0 e R i 2/ VR
M1/M2 HAEREAR (P<<0.01).

RT ASU/NFUFIEA 2 E WEAN AL M1/M2 Fo(E

Figure 7 Ratio of M1/M2 macrophages in liver tissue of mice

in each group (x+s)
A5 Rl &k M1/M2 HEAi
Xof HEZH 5 0.32+0. 12
HEAIZH 5 5.72+0. 53
PR = R IR A 5 1. 62+0. 34"
[apensy s AL R | 5 1. 1720. 30"
T B = B e R A 5 0. 7520. 25" <

e a) SXMAE, P<0.01; b) SERIAILE, P<
015 o) P IK=MMaEA ORI, P<0.01.
2.8 Am/N RATIELELR TGF-BI \a-SMA \collagen- 1 |
iNOS. TNF-a, Argl. CD206 mRNA & ik rbix
8N, XA ML, ABIZH /N BRUTFIIEZH 21
TGF-BI. a-SMA. collagen- 1 . iNOS, TNF-a mRNA
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fitp 2 v

0.01); SEIAVH A, WK =EREHIR, P
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mRNA A THE (P<0.01); 55 = ¥
DRI R, R R = N AL/ R
collagen- | FikF#EAL (P<<0.01).
2.9 A8 R EZE 22 Piezol .
p-AKT. AKT % & & A rbig
FON, GXRTHRA AL, BIRIA /N RUFIEL 2
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AKT 8 FH HL K B LA 3
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Table 8 Comparison of mMRNA expression levels of TGF-B1, «-SMA, Collagen-1 , iNOS, TNF-a, Argl,
and CD206 in liver tissue of mice in each group (x+s)
2H 5] RE  TGF-BI a-SMA collagen- 1 iNOS TNF-a Argl CD206
popilskEl 3 1.00x0.20 1. 00+0. 09 1. 000. 01 1.03+0.17  1.00+0. 11 1. 000. 12 1. 000. 03
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Argl, WEREG 1

5 CD206, TR,

a) SXTHRAIELEE, P<0.01; b) SHEAILIHAS, P<<0.01; ¢) SN —#itmMalEA g, P<0.01; d) SHE—=# Wi hila
HIvE, P<0.01,

R HH/WNRITHELAL L Piezol . p-PI3K, p-AKT. PI3K., AKT#EHKF &
Tabel 9 Comparison of Piezol . p-PI3K. p-AKT. PI3K and AKT protein expression levels in liver tissue of mice in each group (¥xs)

21 531 FEL Piezol p-PI3K p-AKT PI3K AKT
Xf R ZH 3 1. 000. 30 1. 000. 22 1. 000. 09 1. 00+0. 05 1. 00£0. 02
k| 3 2.99+0. 23" 2.84+0. 18" 3.12+0. 28" 0. 97+0. 05 0. 98+0. 05
T B = W A 0 4l 3 2.48+0.21" 2. 110. 26" 2. 48+0. 15" 0. 97+0. 03 0. 94+0. 04
T =W bR Rkl 3 1. 83+0. 07" ¢ 1. 59+0. 45" 2.03+0. 32" ¢ 0.97+0. 03 0. 93+0. 02
T S = B R AR 1 e 0 3 1.27+0.28" ¥ 1. 41x0. 33" ¢ 1.43+0. 15" 9@ 0. 96+0. 02 0. 97+0. 03

TE: Piezol, HUMBURIER TEIEE M 1; PIBK, BRIRMLULES 3 AKT, HEAMEEB; p-PI3K, BERILBENGHEILR 38A8; p-AKT, Bt

TR B .

a) SXTHRAIEEE, P<0.01; b) HEMIA LA, P<0.01; o) HSHWE=EMEHEFIEALE, P<0.01; d) SHE =M M7 PR
A, P<0.01,
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P-AKT | oo gy emms emws o | 65kDa
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GAPDH | e i ey | 0 D

T Piezol, MUMUBUSME R Fil#E A 1; PIBK, BRARME
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WG p-AKT, #BEMRILEEMESB; A, XTI, B, B4,
C, WEZEMEHINEA; D, WK =8 awhREd,

E, 05SSR s AL
B3 A4/ RATHELH L Piezol . p-PI3K, p-AKT,

PI3K. AKTZ [ HL VK&l

Figure 3 Western Blot analysis of Piezol, p-PI3K,
p-AKT, PI3K, and AKT protein expression levels

in liver tissue among groups
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Effect of Yingi Sanhuang Jiedu Decoction (¥1£=#f#7%1) on Macrophage Polarization and the Piezo1/PI3K/
AKT Pathway in Liver Tissue of Liver Fibrosis Model Mice
HUANG Bohao'?, WU Qingjuan', WANG Jiuchong', LI Yanbo', LEI Chao', LYU Wenliang'

1. Guang’anmen Hospital, China Academy of Chinese Medical Sciences, Beijing, 100053; 2. Graduate School, Beijing University
of Chinese Medicine

ABSTRACT Objective To investigate the effect and mechanism of Yingi Sanhuang Jiedu Decoction (P4 1€ = ¥ fi#
# 1 , YSJD) in impoving liver fibrosis based on the mechanosensitive ion channel protein 1 (Piezol)/ phosphati-
dylinositol 3-kinase (PI3K )/ protein kinase B ( AKT) pathway. Methods Fifty C57BL/6] mice were randomly
divided using a random number table into a control group, a model group, and low-, medium-, and high-dose YSJD
groups, with 10 mice in each group. Except for the control group, mice received intraperitoneal injections of 10%
CCl, twice weekly for 6 weeks to establish the liver fibrosis model. On the day after modeling completion, the low-,
medium-, and high-dose YSJD groups were administered YSJD suspension via oral gavage at doses of 3.79, 7.58,
and 15. 16 ml/(kg-d) , respectively, once daily for 8 weeks. The control and model groups received an equal volume
of normal saline. On the day after the final administration, liver stiffness was measured by ultrasound imaging; liver
tissue Young's modulus was detected by atomic force microscopy; liver histopathological morphology was assessed by
HE staining; collagen deposition was evaluated by Sirius red staining; serum liver function, including alanine amino-
transferase (ALT) , aspartate aminotransferase (AST), total bilirubin (TBIL), direct bilirubin (DBIL) and four liver
fibrosis markers, namely laminin (LN) , hyaluronic acid (HA) , type Il procollagen (PC-1I ), type IV collagen

(C-IV), were analyzed using an automatic biochemical analyzer; the M1/M2 ratio in liver tissue was detected by flow
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cytometry ; mRNA expression of transforming growth factor-B1 (TGF-B1), a-smooth muscle actin (a-SMA), type |
collagen (collagen-1 ), inducible nitric oxide synthase (iNOS) , tumor necrosis factor-a ( TNF-«) , arginase 1
(Arg-1), and mannose receptor (CD206) in liver tissue was measured by real-time quantitative PCR; protein levels
of Piezol , phosphorylated PI3K (p-PI3K ), PI3K, phosphorylated AKT (p-AKT ), and AKT were detected by
Western Blot. Results Compared with the control group, the model group showed increased liver stiffness and
Young's modulus (P<<0.01) , disordered liver structure and increased collagen fiber deposition ratio (P<<0.01) ,
elevated serum levels of ALT, AST, TBIL, DBIL, HA, PC-1 , and M1/M2 ratio, increased mRNA expression of
TGF-BI, a-SMA, collagen-1, iNOS, and TNF-«, decreased mRNA expression of Arg-1 and CD206, and increased
protein levels of Piezol, p-PI3K, and p-AKT in liver tissue (P<<0.01). Compared with the model group, all groups
of YSJD showed significant improvements in the above indicators (P<<0. 01). The high-dose YSJD group was superi-
or to the low-dose group in improving liver stiffness, liver Young's modulus, collagen fiber deposition ratio, ALT,
DBIL, HA, PC-I , M1/M2 ratio, mRNA expression of TGF-B1, a-SMA, collagen-1, TNF-a, Arg-1, CD206, and
protein levels of Piezol, p-PI3K, and PI3K (P<<0.01). Conclusion YSJD may exert anti-liver fibrosis effects
by inhibiting the Piezo1/PI3K/AKT signaling pathway, thereby promoting macrophage polarization from pro-inflammatory
M1-type to anti-inflammatory M2-type.
Keywords liver fibrosis; macrophage polarization; mechanotransduction; liver stiffness; Yingi Sanhuang Jiedu
Decoction (14 1€ =¥/ )
ik H 1. 2025 -09 —01; &l HY]. 2025 - 11 -04)
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Current Status of Clinical and Basic Research on Traditional Chinese Medicine for Functional Constipation
KE Xiao', YUAN Jianye’, ZHAO Peilin', FANG Wenyi', LIU Qihong', BIAN Liqun’, REN Yan', KE Minhui',
TANG Xudong’

1. The Second Affiliated Hospital of Fujian University of Traditional Chinese Medicine, Fuzhou, 350003; 2. Longhua Hospital Affiliated
to Shanghai University of Traditional Chinese Medicine; 3. Institute of Spleen-stomach Diseases, Xiyuan Hospital, China Academy
of Chinese Medical Sciences

ABSTRACT This paper reviews the literature on the treatment of functional constipation (FC) with traditional
Chinese medicine (TCM) to summarize the current status of TCM research in this field. Clinical studies mainly focus
on TCM syndrome patterns and therapeutic efficacy. Although research on FC-related TCM syndromes remains limited
and lacks high-quality evidence-based medical support, existing evidence indicates that various TCM interventions,
including oral herbal medicine, external therapies, acupuncture, acupoint application, acupoint embedding, and tuina
massage, can improve FC-related clinical symptoms to varying degrees, with notable therapeutic effects. Moreover,
integrative therapies combining TCM and western medicine demonstrate synergistic benefits in FC management.
Regarding mechanistic research, one major approach involves animal modeling, including models based on different
FC subtypes and combined disease-syndrome models, which serve not only to evaluate therapeutic efficacy and phar-
macological mechanisms but also as important tools for exploring the pathophysiology of FC and the biological basis of
TCM syndromes. Another approach employs systems biology, network pharmacology, metabolomics, metagenomics,
and multi-omics methods to elucidate the molecular targets and signaling pathways of TCM compound formulas, single
herbs, and their active components. These studies focus on regulation of the enteric nervous system, improvement of
gastrointestinal motility , modulation of fluid metabolism , enhancement of intestinal barrier function, reduction of
inflammation, and regulation of gut microbiota and their metabolites, thereby clarifying the pharmacodynamic and
pharmacological mechanisms underlying FC treatment. Based on an analysis of the current research landscape, this
paper proposes future directions for TCM research on FC.

Keywords functional constipation; traditional Chinese medicine therapy; clinical efficacy; action mechanisms;
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