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H E BB R AR K E D BT IER B, ik Ry AT G a (A2 &K) A (A HEK)
For 5 FF AL T A&, 3 77 B 28.(28.98 .57.96 g/kg, A 2 F3t)  AF2A8 R, TRE G ash, A KL IR IR 15% v AL AL h s
BRI LA ARBEIFR, FREFTLH/ ALK K, EEAE, RRSHE, A, Hm fo ik b B 2B
RIS (ALT) R AR ABA S (AST) EREATAL P Z AR (HYP) A& it AR REF T A TR RASF
PHAFLR T 25K R G ST L BAT AN IZ & F o4, 504 A& G L i P i (WB) ik R e 2040 (THC ) ix ik Az s £ 5+ & a0
RN, R S auamk AL RAFIEIE R A Z S iE F ALT AST &R A A2+ HYP 433 2591 % (P<<0.05) , /T
2048 B LA 2R BRI A B R A AR, SARR AL, BT & 4 R E R 35 AR B E L (P<<0.05) , AT AR 5% 22 47
15 BRI R A IR AR B, AL BTAR T HH AP, L FR B 20N E2F RO ZRFFOREZGTE T@RI AR
(ECM)-2 kA ZAE A Mg R ARS8 55, WB ik & IHC F A 45 R R, S IFALHT5 fE B F 3 H 48R RIF AR b 8 7 & 69
IV A i SR ol 4% (COL4AL) |5 A W 5B 09 B 5 ib & & (SPARC) (3% % 5 & (VIN) fo B 454 5 & T2 2 o5 (LAMAD) 89 & ik (P<
0.05), ZEit #H ARy T Ak id it #74) COL4A1 . LAMAS . SPARC & VTN % & & 49 & ik , i L ECM- % /K48 Z 48 J 18 % ,
Mo 4 ) ECM 89 it B it AR BRI &4, AR BEHIT L AR .

KB BRI A4 B G 485 s ECM-2 kA8 AR ) 5 A M ushl

Mechanism of Yigan huayu formula in alleviating liver fibrosis based on proteomics

WANG Conghui', MA Guiping', WANG Longzhu', LU Fenping', LI Yanfang®, GE Qiuhan', HU Shiping'[1. Dept.
of Liver Diseases, Shenzhen Hospital (Longgang) Affiliated to Beijing University of Chinese Medicine,
Guangdong Shenzhen 518172, China;2. State Key Laboratory of Integration and Innovation of Classic Formula
and Modern Chinese Medicine, Shandong Linyi 276006, China]

ABSTRACT OBJECTIVE To investigate the effects and mechanism of Yigan huayu formula in alleviating liver fibrosis in mice.
METHODS Mice were randomly divided into blank group (normal saline) , model group (normal saline), Yigan huayu formula
low- and high-dose groups (28.98, 57.96 g/kg, calculated by crude drug), with 8 mice in each group. Except for the blank group,
the liver fibrosis model was induced by intraperitoneal injection of 15%CClL-olive oil solution. From the third week, the mice
received the medicine/normal saline intragastrically, once a day, for 4 consecutive weeks. After the last medication, liver indexes
were calculated, the activities of alanine aminotransferase (ALT) and aspartate aminotransferase (AST) in serum, as well as the
hydroxyproline (HYP) content in liver tissue, were measured. Liver histopathology was evaluated. Differentially expressed proteins
(DEPs) in liver tissue were analyzed based on proteomics, followed by bioinformatics analysis. The expressions of core DEPs were
validated using Western blot (WB) and immunohistochemistry (THC) methods. RESULTS Compared with the blank group, the
model group showed significantly elevated liver indexes, serum activities of ALT and AST, and hepatic HYP content (P<<0.05),
along with obvious pathological damage and collagen deposition. Compared with the model group, the above indexes of mice in the
Yigan huayu formula high-dose group were decreased significantly (P<<0.05), with marked improvement in liver pathological
damage and collagen deposition. Proteomics identified 210 DEPs between the model group and Yigan huayu formula high-dose
group. DEPs were significantly enriched in extracellular matrix (ECM )-receptor interaction and lipid metabolism pathways. WB and

IHC confirmed that Yigan huayu formula could significantly

inhibit the abnormally elevated expressions of collagen type IV
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alphal chain (COL4A1), secreted protein acidic and rich in
cysteine (SPARC) , vitronectin (VTN) and laminin subunit
alpha5 (LAMA5) in liver tissue of mice (P<<0.05).
CONCLUSIONS Yigan huayu formula may exert anti-hepatic
fibrosis effects by inhibiting the expressions of proteins such as
COL4A1, LAMA5S, SPARC, and VTN, thereby blocking the
ECM-receptor interaction signaling pathway, and subsequently
ECM deposition and basement

suppressing  excessive
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membrane remodeling.

KEYWORDS Yigan huayu formula; liver fibrosis; proteomics; ECM-receptor interaction; biological mechanism

JFF 2T 2 A 2 ST 0 70 0 1 35405 R340 A 3
(extracellular matrix, ECM) i3 B UL ER (109 BIE 5 = b,
WAk TR ERE TR RS IS AR VEDRS T R AT
9 502 M G, e P A B 2 9 8 A ) S B ER
T [ TLT 4R 0 10 B s R 24 Ky 2.85% , B i B Y A 4
PAEGAEE T R, R TIPSR A B SRS 3
NS EA R

H A7 B X LR b 3697 FBEA B b B 25 2
HEZW Sy LS 2l UMRIVE R 7R ARS8 B S L )T
212k Jy T R B IR B . SR AR O At
2RI EE e (T B B 27 dEAR 3697 1 B 37 HILF
F, BT AR 24 T R T B 4 AR R S BB
2T 24 0 DR T4 18 38 B ok, i v EE
WZ AR RE 1S BTSSR AR, B2 0
B R ALIE Z DA, G R T2 o AR 2 7E i
G PRAFEFE i R SE , 1207 T A A 8 T s 1, ok
HBAE R 2 D15 RER IR T SRR R 90%" . SR
1M, LRI T RO BAR ST AL 6 AR o8 2=

EARYF AR B R G n PR Y T
BRI S AR I, AHIF o SO0 i 2 ST
LR b/ N 25 5 R A R AR, RE0Hr s T
A7 T 1 /N BRI 2 1 o 32 8 1% 1 A8 4k, AR F i
P 2 R A 82 U AR AL RO VE AL, iz B9
i AR I FH B A B 70 531 S A
1 #

1.1 FENESHG

AW FE T G BB 53K : Chemray 240 7Y
4 A A R A B2 By A BR 2> ] ) , Epoch
AU PRI (€ [ Bio-Tek 23 7] ) , Vanquish Neo 7 (%4355
A4 Astral B 543 BETE (Y (36 18] Thermo Fisher Scien-
tific 28 A ) , DIA-NN # 4 . DYY-6C %! H Jk {¥ . Mini-
PROTEAN Tetra Cell £ /)]s 51 5 1 5, 3k 4 ( 32 [E] Bio-Rad
YNEID
1.2 FEHBSIAH

AR BETE e S ALEe CS0 GR
54350k 20250905 . 12508236 25090227 . 251209) , [
AR B G HU 5 AL, #1543 2508018 ,251113)
P (P 1 = R, #iE5 25000301) , 3615 (P #upd 1|, $it 5
J25110229) , & A ARAT (= Hu 34 R N 54ty 35433 0
250701H2.C2625112) , P+Z (= Hulli PG, ik A241114) ,
Fitb g R (P2 i, 45 251113) , BEFEA (= Hb 7, it
5 A250614) , R 7 (PR AR, 4it*5 250704) , F (= Hs
T FE b5 2505223) , A~ 7 M 2480, L5 B4125911) , it
TR TR O Y S R, S 53 A A240823,
251013) #1 B b 5t vp B 25 R 2= RN Be (g i )
i)z
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POkt (CCL) M A 1 i 22 va kA= (b Rk
et A B2y 7] s Bl 22 (hydroxyproline , HYP ) {57 &
PR i A AL P (HRP) BRic i 1L £ 5T R BRE M G
(1gG) —Ht HRPARICH L EHife 1gG 4T .ECL b2 %&
o W e R & S 4 il S MPC2503061
AC2504239020 . AC2506211138 251 1F002) #4114 [ 7%
FRYE R A W RH AT BR A W] 5 TH 202 2 55 % # 1 (alanine
aminotransferase, ALT) | K 2% % iz 24 % 74 il (aspartate
aminotransferase, AST) 4= 4k i 77 & (it 5 43 51 N
20250326 ,20250506 ) 71 [ VRN T At Az A Bl 22 A7 BR 2
A 5 IR I -3- i R i &0 (glyceraldehyde-3-phos-
phate dehydrogenase, GAPDH) A& | e YR B % & 1 (vit-
ronectin, VIN) HL 44 (4it*5- 43771 >4 10049290, 10025607 )
i I = AR R AR AT B B 5 Sl B- 2R R
(B-tubulin) FL A4 A i IV 7 i JiE 1 5 (collagen type IV
alphal chain, COLAA D) HLiAR il & & 2 e 208 1 iR 1
41 W 5 H (secreted protein acidic and rich in cysteine,
SPARC) Hit #A (L5 43 51 S 11,1, 2) ¥ [ 26 [ Cell
Signaling Technology 2\ il 5 #it L J2 Al i% 45 W 5k o5
(laminin subunit alpha5, LAMAS) 4/ {4 (4t L780609P)
W T R T 28 A B R A BR A F
1.3 KIEEhY

AW 5T BT 34 R 6 JR i SPF gl C57BL/6T /)
B, IR TR 18~22 g, W T N 2 ) 42 52 6 i R A BR 2
H), SEE S A P VE ALUIESS S SCXK () 2022-0063, 3]
WY S TN T ARG R VE B 24 5 e , S8 sh 4 (i FH
A[IES - SYXK (#)2025-0380, 17l 35 M 48545 4 SPF 4% 5%
IS ARUE . AHIFFE 38 1 RN T ARG 22 2 5 Be 1)
EHHAL (L5 AP-SZZX-2025-07-004) ,

2 A
2.1 TAkHIE

Fe s IR T U (B (S AR RS TS
Eew N1 = ROR = RN L LN E= o NN U (NS N U
TERA 10 g, AUSEEH (BRES BT H2 45 6 g, TEALE 15 g) FR
BRI R, Jn 10 f5 4K B 1 h, 2208, BU2G R ; 257
TN 8 A 4l /K B2 30 min, 306, A1 2 A 1S
U, FHES% 78 B AN T 60 °CA MR He 4 il A= 25 i i vk
JE 4 2.88 g/mL (ZIR, 732445 T 4 °CUKFETRAE
22 SLWEHWHE ERSHYH

B 32 HUNBUE M 3R 1 RS, HeBEN LA 7 20503
hZS LA BRI AN 25 AR (R R R e, AR 8 L
B ZS 11 A/ BRUE s 1 S5 S PR B RIORS ek A , o 5 4/ R
I I 1 ) 15%C LA T % (5 mL/kg) , B )R 21K,
M2 6 J] , LA ST AR AE AR B AL B a2 4 e A o
s /N B FBERE B R I AST ALT ZKF 8 T,
JHF2H 2055 B 2 A% 2 ] D B 3 R RE 4 A 12 i e i 4T 4

hEZG B 2026 4E55 37 45 9 1)



DR, S5 (S T2 ) O 4 O T N5 /N AERL
F A T, Bt AR G = R AL/ N R 45
2455 A3 R I R 2GR B 1 247, B430il ok 28.98
57.96 g/kg (LA 2haeit) . Ffss 3 i ss 25 110,
i AR T 2% 700 0 /0 G 5 A N 24530, 25 11 LRSS 7Y
ZH /)N BN A AR A R K T B RN 10 mL/kg,
BRIR, EEH24 0.
2.3 B\ R BFREIEELNE

KRG AR 24 hJF IO o UM RUFRIUN B4
It HEOM T 12 h /N RES A K . IR ST 2% % L L
ZZ4(0.035 g/kg ) K /N BRUBR IR , 47k HRHR R HRLIM , i A A 5
IR R #HE 30 min J5 , LA 3 000 r/min 250> 15 min, Y8 I
5o BN BRUHIE , PR 5T I 1550 JH U 8 250 OFF 4
B=PIE /AR E X 100% ) o KB HFHLVE T 4% %
R EE TS S B2 WL s A AL AT
T—80 cCukAf T, & H.
24 FERREFENE

K IIANG AT (HE ) Yo (75 SR T4 LA 2544
A s SR RN AL LT e (o7 SR 2 2 i 47 4 1 43 A
SUUBUE O, IPA AR AL RS . B 2.37 350 [51 % 1)
INEUFFLLEY, 26 B L BER K GBI A A5 | (8
VIR MLELEY) R (&5 pm) o Y1H 4390 % Bk T HE Y
BRI LG, G5 Y R 2Bk GEW = R
J&, BT R AUE T WS RERGR . £ HREPLIE 5 5K
KRB LG AU AT WS, Bk U1 AL 5 A
i O LT B2 200 wm) , i FH Image T4 #:3H 51
210 PR DX, 3 e B A o A o R T R
L, O PEAE Ak A B e S i R348
2.5 HFEWEERA
2.5.1  ILIE P FDREFE AR

Be2.37 50 N /N RIS FEAS , AR AR AR & i 45
T SR A4 A s AR LT ALT AST I M
252 JHAHZUPHYP F kil

YERRFRI 2.3 0 T YRAF I /NS, I A A= R
IRF UK BRI SIS, BT T, 4% B & i B 5
TR E KSR HYP & i
2.6 FFTALMEARAZFSH
2.6.1 HR BRI 25 A 1

B2 37300 R 25 (4l ARIZH RN 25 AR v 7 2
CZALIRYT ROy 183, WOR MR B SO A HE A 17
B AR ) /N BRZRAE (A A R AR (g2 AL 3
A ik E DA AYRHEA BR A R 58 i A g
Kl . 2 % E LA IR & B R (false discovery rate,
FDR) < 1% M HE, LLEKIAfEBU% 1k (fold change, FC) =
L.2(Fr 1) 5 <0.83(FR/n T M) B IE S P<0.05%
ZREATREPRET, k22 R E A TR Y
{5 22001,
2.6.2 ZEFEANAEWE B 20 Kk

X} i 35 45 21 (1) 22 5 8 (1 2E 17 5L A K (gene onto-
logy, GO) Ty i v B¢ LA B st #1536 R A S L 4 7 b 4 5
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(Kyoto Encyclopedia of Genes and Genomes, KEGG) il
B RS, DL P<<0.05 R & 25 5 AEARUE AR5 3 4H /)N
U KEGG 3 fif & 42 /3 i A5 2 %) PAE R 2RI
7% H I R1EF (RRAS 4.4.1) i) pheatmap £, il #4A]
FIFH String £445 % (http : //string-db.org/ ) #1722 5 8 Y
H AR, M B -8 1SR BRI 4% (protein-
protein interaction, PP1) ., £%4 KEGG il 1% & /07 )2
R M1 5 PPLA AT 45 R HU 5 I 27 A AL 2% VDA OC
5 30 e S0 22 SR B
2.7 FALRdZOERERRIEKGT
211 A PEENE LA

K FH AR 9 BN (Western blot, WB) A 74
2,37 URAE /N R BUREAS (B2 BEHLEC 3 A
HEEHA P BEN, R BCAEX BREHMITEED
B, SR TG AT AR b 3, B R ER 1, B AR EAT SDS-
PAGE 13k , K438 F1 (7 7 200~400 kDa) 7£
300 mA fH I KT 25 AF T #% ED 120 min, Hh K73 T 8 H
(731124 30~70 kDa) {& 200 mA fH L vkt 25 T 52 ED
60 min, 5% M5E/5 2 5% Wilg 49354 1 h, BfS7E 4 °CF
5 MR —3i (COL4A1 .LAMA5 . SPARC VTN GAPDH ,
B-tubulin, AR Ry 1:1 000) 7 & 1174 ; VERSfS S5 AR LY
ChU(ME R 1:5 000) 7E % i T H 1 he Z2ECL
WG 8 Image JARPFS3 0 55 IR BEAE, LA B AR H
G5 ;N S8R AR O BEAE LU 2s H R g R
iKH,
2.7.2 LRI

% 9025 414k (immunohistochemistry , THC ) 2 #E 7
Fail o, B2.47 3R NR IR ZUA SO B (B2 AL ER 3
1), e I BB B 2K AL e Rk 5% v = L
 EPURIEE S, DL 3%H.0. BT R YE o b P, A%
Je BLILFE g £ AT 1 he i I—3t (COL4A1 LAMAS
SPARC ., VTN, Fi B EH S 1:1 000) , £ 4 °C P & i
B 5 VRIS A I, — 4t (R B FE ¥4 R 1:5 000) , =5 Y5
H 1 h, Z£DAB R JRAK E Y BiKEW E 5.
R FH A BE WL EE ECM S 5% ] 16 P et i O, PH
TR AR A B R 55 PR (R ) TP PR
(FEHE ) R M (AR 0) . R Aipathwell 48 7 £
B S BT A 4 ) AT 44 Mo w4 i, LAZH 2L
221F4) (histochemistry score , H-score) #4725 7 70 #T o
H-score= 55 FHM: IR (% ) X 1+ FHE T FR (% ) X 2+
s FHPE TR (%) X 3,
2.8 GitFESH

¥ J] GraphPad Prism 10.5 8 #4748 i 53 4 S 4
Kl fFE ERD AT R TR Y + s FR0R , 24110 AL
KRR 22y 22504, 4L B 7 L3R F LSD 3 5 A
FFA IER AR TR, M(Pas, Prs) 37 , 222 [R] LR
K H Kruskal-Wallis H £ 56 , 20 [6]) 9 4 L 5K FH Nemenyi
Ko K97k i =0.05,
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3 H#HR
3.1 /NRAFAEIEEME LR

523 F4H[(5.05 +1.05) %] Fb A , AR 20 /)N BRI $
$0[(8.35£0.75) %] it & FH 15 (P<<0.05) ; SHIRIZ [HAL,
g AR T 5 7] 2 2 /) B IE S %% (5.95 £ 0.74) %] i
F R (P<<0.05) , £ AR5 (55 o 20 /N B F6 25
[(6.40 +0.80) %)% 5 L gi it X (P>0.05)
32 IMNRFALREFNRLER

HE Y25 58 R, 25 AN S5 F 1B 5
YN AR HES R s BRI /N U /N 2544 SR HES 3
L, 20 7K o P 9 E A0 L 352 10 5 25 AR 1K | v 71 o
ZH/IN BT/ N 254 B TP 200 i 2R HE A 5 AL A AR A 4 i3
JHF 200 LA Fif £ 58 i 20 = Vi A A R 2 i /D . KRR AR 4T
Pt 25 R BoR 25 A AL/ BRUTF AL 2109 AL D i Jie T &1
Ak, ST ECH (1.20 +0.43) % 5 BRI /N BRUIT 41 241
JIE I - 2 U RR B 4, e it i AR Ok (11.02 £ 2.23) %,
s I B E TR (P<0.05) 5 26 AL 7 (K L i 7 44
/N B ZH A URE B TR 328053 1) (4.43 £0.68)% . (3.67 +
1.67)% , BRI 2H i 2 A (P<<0.05) . Z5 R UL 1,
3.3 /INRIFERAFIEEIEIRRATALAF HYP SENE
&R

525 A He B, BRI A /N BRUML T T ALT L AST 6 14
KIFHZ A HYP & 53 0 75 (P<0.05) ; S AIZ
FeA, a5 AR % | i 500 s 4/ BRUMLTE H ALT L AST i
PE K25 AR T = 57 e AL L 4L HYP 5 2 d 3 %
fR(P<<0.05), Z5HRWFE L,
34 INRFFALMEARAFSHTER
341 ZEREHHER

FEZS F A BB 5 AR T v R i 2/ RO
AU UoE 7 300 MR . BRI 5 25 Ry = 7
ALt 210 2 R E . SR AL, t5
A7 BT 139N LR TN A R R

¥
.
. >
¥
n
%
¢

EIEE

HE ¢ ff

KA Y

A2,

R1 FHENRMBFFNEEEIREFEASATHYPEE
k& (x+s,n=8)

il ALT/I(UL) AST/(UL) HYP/(pgimg)
A4 38.19:+4.06 147284625 0.13£0.02
R 502.83£7.06° 65323+ 12.06° 039£0.10°
SR 2 119.16+834 2987£23.37° 031008
AR R 8798737 16750996 026£0.04

a: S AL AR, P<<0.05, b SHEIZH LA, P<<0.05,

3.4.2  GOTJREERE X KEGG il % 5 S/ rah S

GO Tifig i B2 A (EAARZE FAaF R A SCE ol — 4
T, HE R D R T AR BE D) oK, 2R E
BV NN RS KSR S B Bl T A
I3 FUIRE , LA SR MRS 20 A h XA A i 4 oy, AR it
A TR T VR4S . KEGG i % w5 4T
S5 (HARSE BAE A SO o0 4R, F A3
JRC DA A BT 2) KB 22 R A i E E R T ECM-%2
AR EAE] A BE AR BT G iR A8 A4 D0t
) RMAS 55 58 10 I | o S A AR S B T A2 AR
(peroxisome proliferator-activated receptors, PPAR) %% il
P o JRUCRIS A A (ARG FAg i A SO 0L 4k,
HEA GRS R CHA A E] 3) s, ECM-SZ A BLAF
FH B4 B A8 B AR 45 2 o) 2 e — B L Ak g
3.4.3 PPI4HI%h

PP/ AT 48 S (CHARSE HAG I H AR SO o — 4, i
A HESR IR O TH A A A 4) R ECM-3Z (R AH BAR
FHE #% 5 51 (4 COL4A1, SPARC . VIN . LAMAS5) 5%
EFAEACAH I o3 TAFAE RS A AR, FLiZ0m i 4%
PRI I SRR 5 2 TC A5 JH 21 AR AL R AT, AT J
MR %0 R . 254 KEGG 18 I i 4 5 PPI AT M 45
B AW E ECM-AZ AR TR 38 B 1 %00 22 S 2
FH COL4A1.SPARC.VTN.LAMADS 1E J J& 22 #1156 I
A R

l ..
L

i AT ] 2 f ALy il 2

T« LT Sk T % (52 S 14 950 70 DAy S 92 1 DX S e T AR DX Il 5 P8 (355 Sk FOTH8 A T A AR P 5 8 €5 Sk P8 S e SRR
Bl HFANRFAAREFNREME
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35 /MNRIFALAFIZLEREARIERNER
WB 5 IHC Kzl 25 R4 R, 525 4 Hu A, B
INEFTZHZ R COL4A 1 . SPARC . VTN F1LAMAS & [ /Y
FRAKOER BT E (P<0.05) ; SRR Has, 25 4k
PTG L A AN R 2 ik 4 B kK
T B REAR (P<<0.05), Z5SRILE 2. 322,
4 e
SR A ) Ja T b B2 R " 7 < FRAR 7 4

W&, 55 ML LA RIS NGRS A S IR e A bn o 25 4k
W5 H 2 4 T DU T Al i AR Ok, A [
MR Z A SRR AR Z 3L . T S AR AR
LR 2 AR ER BIE A TG E DLz T BH B[] B ) 24 98
P I 245 0 A DR = 1 s e A A3 B 5 AL S Rz

B BEEM AT E2S, T R, B AT A
RS YA PSS R BN (B A2, R I
N e R RE S IS NN 2 AN U ol 7 Sy S 2y |
N S R ooy e D 7 NI 211 2 B L 7 || B
S IR 25y, R T Borb et A=t [ 98 i Ee AR A
X, IMAREL T 24 22 B A B 24 SR ME RO RE T R
N, LA, BRI TR S % T & 25 HAT IR
G LAY AN B0 AR A0 B TR A AR T

LAMAS 400 kDa

COL4A1 200 kDa

B-tubulin 55 kDa

VIN 70 kDa

~-BERE -

SPARC 42 kDa

GAPDH 36 kDa

I I IIE v
A HLIKIE
T2 Hdl; T ASRIA 5 T 25 ARis R

2 5 IV« g AT AL s 0

COL4A1

VTN

AT IR BR2F ISR 45 T R | 35 AR08 R i 35 ek
2 IFEF 44k /N B2 20 A A0 3= B B SR 4 4R DURR
WESCH AR SHULF4UER . [Fn, S5 e
EREARARI AL /N RS H 58 T B ALT L AST K-, 3%
Wiz U A5 . A, HY PRI B A (0
SRR IERR , 25 AR T B R A HY P & i 2] (.
TR, X — 25 e Ty TR S5 A B S TR,

ARMWFFE 22 8 U ST 45 R R L 25 I ]
B o 2 B b R B AR ST AT 4B . BRI
PP/ M &5 547K , ECM-32 A AH B4 FH 3 15 mT e 2% 7
U AR 4 AL i S Hm i, HOCHER El COL4A1.SPARC,
VTN .LAMAS 7E £ 4E AL P 20 S i R 3Rk Mm
33 1 WB ¥E I THC A, % B35 AR5 7 fig
PO bR R AR AN R 4L 4L Eﬁ%’ﬁ%%@iﬁo /H\
o, COLAAL ZHLR B R o, Hod JE Rk 5 1L
IR TR JHF S B A L A 2 DI AR G, S ECM LR 5 JIF&F
AL AT U W B AR B IAh, Lin S5 R B,
RS GG R oo/B, IR A A E R I 1 i
i k. SPARC JE—MEL AR5 A E N, 55
ECM 21 AR S5 0 2H 2 D K B J2 S50 (T 1, w4

50urm | S0UpAe -,y 50um

S0pm

LAMAS

:?k

50um

SPARC

BOm v
(R

50um

B. IHC &

Fvéﬂ

E2 HANBRHFEAFZOEREBRIZWEXREFIHCE
K2 FHNBFHALRZLEREEARIAKTELLR[x £ s M(Ps,Pr) ,n=3]

1 COL4AL LAMAS SPARC VIN
W THC#: W HC#: WBIE [HCH#: WB#: HCH
A4 1.00£0.14 001(0.00,0.03) 099£0.18 §50(4.54,1138) 095008 5.89(1.64,7.23) 1.10£043 2004(121,24.84)
fRR 1.62+040° 0.12(0.04,0.15)° 1454027 441004162, 48.11)° 1.73£0.19° 2146(17.64,29.15)¢ 2634038 4115(33.71,4441)
SIFEAH I EA 1254024 0.04(0.02,0.05)° 1.08£0.19° 2521(2152,3232)° 1.12£039° 9.80(4.74, 14.04)° 1215027 27.19(21.25,3279)°
AL A 126£025° 0.03(0.00,0.05)° L1019 3047(2587,35.35)" 121£0.09° 14.17(11.07,19.71)° 096026 23.82(19.18,27.17)°

a: 5725 4 Fds, P<<0.05, b SHERIZ i, P<0.05,
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AR5 S BE DR , [R) kA PTG SRR/ MAS , SE ST

JUE & RE 55 1 7 A8 PR T s £F AL R, LAMAGS &
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