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Abstract

Objective: To investigate the regulatory mechanism of Tongmai Ciwujia Capsule in the intervention of
coronary atherosclerotic heart disease. Methods: This study predicted potential targets and enriched
pathways of Tongmai Ciwujia Capsule in the treatment of coronary heart disease (CHD) through net-
work pharmacology. The binding ability between TGF-£1 and the aqueous solution of Tongmai Ciwujia
Capsule was detected using Biacore technology. A total of 140 SD rats were randomly divided into 7
groups (n = 20 per group) using the random number table method: blank group, model group, low-
dose Tongmai Ciwujia Capsules group, medium-dose Tongmai Ciwujia Capsules group, high-dose
Tongmai Ciwujia Capsules group, Qili Qiangxin Capsule group, and atorvastatin group. Except for the
blank group, CHD models were established in the rats, and treatments were administered for 4 weeks.
Before sample collection, changes in the ST segment of the electrocardiogram (ECG) were monitored
in each group. The levels of LDL-C, TG, and TC in serum were measured by ELISA. Pathological changes
were observed by HE staining. The expression of TGF-f1 protein in the aorta was detected using im-
munohistochemistry. PCR was performed to measure TGF-$1 mRNA expression in cardiac tissues of
each group, while Western blot (WB) was used to determine TGF-£1 protein expression levels in car-
diac tissues. Results: Network pharmacological analysis identified TGF-£1 as the key target. Biacore
experiments confirmed that this factor exhibited favorable binding characteristics with Tongmai Ci Wu
Jia. The ELISA assay showed that compared with the model group, LDL-C levels were significantly re-
duced in all groups compared with the model group. HE staining revealed that atherosclerotic plaques
and collagen fiber proliferation gradually decreased in all treatment groups compared with the model
group. Inmunohistochemistry, PCR, and WB results all demonstrated that aortic TGF-£1 protein and
mRNA expression levels in all drug administration groups were significantly lower than those in the
model group. Conclusion: This study preliminarily indicates that Tongmai Acanthopanax Capsules may
exert anti-coronary heart disease effects by inhibiting the TGF-£1 signaling pathway, regulating blood
lipid metabolism, and improving aortic pathological changes.
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1. 5|15

EEIR B iR Ak 14 0 I 995 (Coronary Arteriosclerotic Heart Disease, CAD), AR Lo, +2& LABh ik s LA
A s B R, R S G AL VIR O[] [2].

4 i /b EE T (Extracellular Matrix, ECM)J2 L8 BE ) B 2220 i 7y, EE NS NIRIE R st E,
TEAERF LRI IE () 2540 5 Dy Re S B T Th R ¥E 2 R EZERI/E . SR, ECM B3 DA 2 s K ok AL il
AT IR B IR AR, 2025 2R D) D P SR ) OGN 2R [3] o AEULIE AR, B A KA -B1 (TGF-B1)
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R CBERIEER . S U AN 41 ECM, ISR BEER T s [R] I ik il 4 24 20 i 386 5 %
JE AR B RN i, AR BT A A B AR, IRk R TR I BR A S I  F AE,  3EECM
A B B AR R AT [4]-[6] 0 Fd o P 038 7 i A 30 Fee v R 3y I A BB AR A AN BREHRAR RS K, e 2R A O
[ 1 g — 2 Ak

R 2 RO AR ERRSE” R AL IR N —— DU AR . R E S bR, b i e O
I BRI o 12 I S B SO RS, R AKSS T, R A, BN, AN N, g
HA, LA, Bk B 45, 5t s (7] [8]. I8 ik il o in i 3 2 o) Fon 25 i e, A s itk
PR, R T A P R R SO MG, RE DL BRE . B R OSSR IZ TR O O B A
IR IR T (9] RUABRFLER I, i ko) F000 2 A B8 15T O LB A FI[10]. 1224 32 B oy N s R 2%
&4, Hrp RIS B B Y oK AR BB . B O LB . D O URE S R TR I A
DL R 255 2 E2EAE I [11]. PRk, EFAY AR IR LR 0T H bR . 2% 25 B 2 Re
BRRGE AR 5POREE B 2 E KSR, B R 259897 0w AR LS. BE Tk, Ae TR
A 23 245 T2 1R 0388 ORI TG I 56 0o IR ST LA 1 o OB BE i, JFR A Biacore 55— R 5125 B 5L
56 15— 25 B0VIE T8 k) FOn T @ ) TGR-B1 R AEVE T ek O AR, DA I R B2 i R 0o 5 PR VA
IT IR AL — LEH R 7T

2. (XBEEMH
2.1. SEEEENY

HEdE SD KR, SPF i (s /RiEEE RN A M@ 28 BB flt, VFAlIES: SCXK(#)2024-002.
2.2. {438

LT~ BT R (f [ 2% 22 | B Sarturius); ST-16R U & 250 HL(3E[E Thermo Fisher Scientific 2
A]): BEARMLAE (LW RS HEREST): 786 B0 BX41 (H A BAKE): Infinite M200PRO i FRAX (it -t

Tecan); MDF-382E-80°C iR /K#8(H 4 SANYO A &]); Small Animal Physiological Monitoring System (3%
HA Harvard Apparatus).

2.3. X5

KR FOM R B (R R T R A AL A ) TR G PR A D) TR F P 20 Gl (P 3 B AR ) AR
FuH): He Gt (BB AT BEAE RS A BR A R]) s K% B 6 25 I [ i LDL-C & (P sl g i AE ) T
FEBEFEIT): v 2 B M 2 1 R B HDL-C W (P i AR ) CAR B L) s IR B T-CHO Wl & (P
FOERCEY) TR, Hih =08 TG WA S (R st @ A TR TR bk (A6 s R B /ot
AIRAF]): BIHEfiyT GLE %2): BP0 R T (A XK UG 2R A IR A H]): PCR XA & (RNt
EVRHE R A RAR): AR &P S B ARA R AF]): TGF-AL fifk(b s Bk
EMHEARFRAF).

3. Lk
3.1. MILRIAGIBE

3.1.1. Z5Y5EME AR 50 U8 A B0 R T
fi ] TCMSP HdfE ZE R 2 UM s P sy . BEEL S AR L (OB, %) > 30%- 25241(DL) >
0.18 i 2 F . TR TUINAE 2 8 e vh ek i R 21, v iR 2, 2P AI A Herb %
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5 FE (http://www. herb.org/) 1 855 FL N 043 » [RlIsHz I PubChem #5045 J# (hittps://pubchem.ncbi.nlm.nih.gov)
R154L G K SMILES %5 #) 3% (Simplified Molecular Input Line Entry System), 1 35 \ 31 45 K AF AL RE T

A1 55 K04 % Swiss Target Prediction (http://www.swisstargetprediction.ch), i3 24 s . 18 F GeneCards

HEAT O AT o

3.1.2. HERAXLARIIRE

PL “Coronary Heart Disease” < §#ia|7E GeneCards (https://www.genecards.org/) 554 & k622, R HL
HiI 3000 M3E[K; £ OMIM (https://omim.org/) ¥4 = s A\ “Coronary Heart Disease” #F47H %, LKA
B O AHCHE R S R SRR, A A5 B AR B R R A B T R B R

3.13. ZEEERE
224 Venn E(HIVEMI%G:  https://bioinfogp.cnb.csic.es/tools/venny/) B2 I To A & 0o #E 5 22 i)
A BRI A

3.1.4. EEAEERAMEMERIZLERTFE

8 String (https://string-db.ora/) ¥ 2 it — 5 8 50 TG T o (SR B AR EAE R OG R, IF 1
i PPI I HAEMZE . AR ATE R, KM E N “Homo sapiens” ,  [F]I BB A EEH2 4 £,
HRSHAFEABINRE, WRERL TSV A7 FA TSV 343 Cytoscape 3.8.2 i fFH, I
{# A CytoHubba #{4[) Degree. EPC. MCC. MNC Z¥ilt 7%, /B H%S B EUE AT 25 (MHE S, JEE
PR AE 5, TR OIER .

3.1.5. GO 1 KEGG E&E 4R
{1 1 DAVID ##is F# (https://david.ncifcrf.gov/) % il F 05 76 0o 1 A2 B2 HE 133447 Gene Ontology (GO)
I KEGG @I &£ T, BEFEMNINAIEBE TR IERM p{E <0.05 ke .

3.2. Biacore 9 FE{ESEIE

SIS [12] BT AS256, iz Biacore T200 MK R 45, FMLZABECEE TGF-A1 & BB
CM5 &5 b, EBEE pH, Bl TGF-A1 8 AIEWR 200 fAE NG R, AR E 10 uL/min, {HEk
i ] 600 s

3.3. BHRIEMKES TGF-pL &HAKE

F PBS Bt B v 20 mg/mL Fr 38 kR Fon s FE AW 5 ml, 10 pL/min FIRGERESE S H, 4561
84 60s, FAERFAIA 30s, FESAGIIEEE J 25°C, M AE BRI RA €38 ikl T IR e 5 #E 8 H TGF-41 1)

+
&5

3.4. {EIEN4ISCLE

3.4.1. Lz 4R

T IR BENI BT RIEN 140 H SPF Uit K REENL > 7 4. il a4l 20 R, B84 20 H .
TR FOM AR B R B2 20 R L d Ak Fohn i B R4 20 K SRR AR ZEAR R =2 20 R R
BHGE P65 9 O R R 41 20 . P 245 BB E AR Aty T4 20 .

3.4.2. SLREhMIREE
SR SN AR AT N AR TR — . G NVERTR S, B A T AR XA R K R — Uk A
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TEST4EZEZR D3 (60 /3 1U/Kg), (RIS miflE VAR TR 8 Ji; 2 A4 T s R B S K IR v b, i T kR
7+ 8 .

3.4.3. {HHBHFARNE

MRS 8 JH G, WEBYRZY 4 A JEEKOR TR EACHI B A 255 162 mglkg; H7EHL 2 & 324
mo/kg; 7Tl 648 mg/kg; EET HR O FEA L 255 324 mglkg; FIFCARAYT A4 255 1.8 mg/kg. =
ALY 20 25 T [ SRR AR AR R ER K HE 1S

3.4.4. LEERR

R R SIS JRRIE i, 5 o i oS M D o P 8 A I 42 S TR AE D, T & AE Small Animal Physiological
Monitoring System HLas 1 #_£, PURATRG AR 2> HIGCEARRLIRIMG Fr b, PHOEENLES, N ORRFLES, fr
O EE AR B S TT AR Il ST BOR B A IMRILER, IRy 30 s. B ik e UG SN Al T 46
e

3.4.5. HE{kiam

WMz, SHKBREEE 12 /i M 10%/K & SRR, BRI 5 s AT I8 = s ki, ##E .
B J5 3000 r/min & HLES O JE WL EJR MLE, TE T 4CUKAE T ORAE, DRI . BORBR 30k, 5%
WEG, RAFT-80CUkAs, LA . ] Infinite M200OPRO FEfbr{X Kl 1% TG, TC. HDL-C.
LDL-C A:fbfatn s &,

3.4.6. HE 8
PR R BB K > B JE TR T 4% 2 S MRS IR b [ 5E 24 /I, 2 e AT s B A, Y
FIGET 60CHA T 1~2h, HT. BT HE Jefa.

3.4.7. REFEERMAREZPKT TGF-p1 MFRIEER

W KB BT s 5, AR o — A m) S i B AT SR8, 7R A TSRS43
ikt TGF-p1 A RIBAKFHIZESE, FEHATIR . IHC 14> = YetsmfEsy x FHPEYL i i o5 1 /5 2>
bos Gt g5 . KRG 04y, BREGL 1 5y, Y2 4, #REY 3 7 FHEELEMEEY Jv: 0%~5%
0%y, 6%~25%K 1755, 26%~50%N 2 4, 51%~74% A 3 4, >T5%A 4 4.

3.4.8. RT-PCR #&M-F4H KR E Bk IME B TGF-FIMRNA BIFRILIER

i trizol VPB4 R RGO IEH 23 8 RNA FRARII LK, $% 18 one stepRT-qPCR Kit 57 &k
175258, RS9 TGF-BIMRNA F£iAK] CT fH, FER#E 27220 3 1HE TGF-AIMRNA AN REE . TGF-p
(IIERA 5% 4: 5'-AGA AAC GAG CAG AGG ATT GAG C-3', TGF-g1 [fIf514)~: 5-CTG AAAGTG
TGG CAG GGA CAA-3'.

3.4.9. WB & ELH KR EBNPKH TCF-p1 HRIXER

HY 100 mg 20 28 4 2R 24t AT AL #E, 4 F BCA R A2 BRI E S4B A & &, H SDS-PAGE
B E A R PVYDF L, B8 —bu(TGF-A1:200 Fifk. GAPDH: 1:1000 #i%¥), VURERI#® )5 TBST
T PG E Pi(1:1000 FikE), FEOURIRIEIEAT B
35. GHHERZE

KH GraphPad Prism 8 it 228 it 47 o dlr, BURLAX +s RoR, BRARTZEZWAMEZESR, Plp <
0.05 NZERHEB G ¥ Lo
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4, SLIO4ER
4.1, MEHEE

4.1.1. BRI MET R ORE TR RS PPI MEHE

1T TCMSP . Herb % 2 i i H o TN 28053 3 8 B, 431l /2 : amygdalin . beta-sitosterol . ciwujiatone .
isofraxidin. Melafolone. quercetin. sesamin. sesamol.

W LA L 8 AT RO AT HE S TN O 25 B L S AE 5 315 51 556 M AL /£ GeneCards & OMIM His
FO AR OCHE S, RBREE SRR G ILARH] 3125 MR, HF 556 MAEE A 3125 ML AIEA
BioinfoGP /15321 389 MNac 423 K, RIS Venn . # 389 MNAc4ERE RGN String $diE, S TSV
155\ Cytoscape 3.8.2 %1, {1 CytoHubba #if (¥ Degree. EPC. MCC. MNC Sl 177k,
Gr BRI SE T T 25 ALRORE A, IVUZHEE SRINACER, JEA53) 18 MO FER I H7E PPI 4% . i i
7, TGF-AL AR o B R eI AR rp e B BB E ], 0T CHD HIRIE A B2 A5 [13] [14] (LA 1)

EPC MCC

Drug disease

Degree

fﬁﬂ@%%w

BRKRI A NG 7 CADAYPPIE HE < EE S &

Figure 1. Wayne diagram, quaternary Wayne diagram, and PPI diagram
1. FRE. MxEREFPPIE

4.1.2. ZEEFER GO ThEgsr iS5 KEGG B ESRES

VT N ek o ) A SRR 3N DAVID 4 AT GO Dhig & & #r, WwE P<0.05, FL153] bp
2871 %k cc123 %, mf307 %k. 7l HAT 10 s&aEAT nl AL 2 v (L 1] 2), 25 R EoR: bp A ERT
RSB RIS AMNEVE R 0 SR 25 1) b co FEBAR R AR IRA . At MR 7 i) s mf 22
SR IEYUR (BRI . AR (A HS3 SRS 1 .

BE S, K T0 5 O A AR L TR SN DAVID #5045 BE 3T KEGG iR & 4407, & P <0.05,
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JCE R 211 FOmEK, JREAT ARG (LR 2). H T, TGR-p1 1RO IME ] O IR #hom,  H
TGF-p/Smads {5 5 8 7] B 3 AL /ML UM SR L R R 3%, T TGF-B1 1 TGF SR 55 i Lo

M, AFRIESR TGF-1 1F N ST 5 [15].

response to peptide hormone ‘[
response to xenobiotic stimulus .

cellular response to peptide hormone stimulus .
response to molecule of bacterial origin .
response to lipopolysaccharide .

organic hydroxy compound transport

d8

steroid metabolic process
sterol metabolic process
sterol transport
cholesterol transport

membrane raft p.adjust

membrane microdomain
apical part of cell @ 20-09
early endosome (@) o
external side of plasma membrane @
focal adhesion ®
vesicle lumen @ Count
caveola @ O =
plasma membrane raft [ ] O ©

plasma lipoprotein particle { @ Oe

8 6e-09

histone kinase activity O
histone H3 kinase activity (@)

histone H2AX kinase activity [}
protein tyrosine kinase activity
heme binding

EL

tetrapymrole binding

histone H3Y41 kinase activity
histone H2AXY 142 kinase activity
steroid hydroxylase activity{ @
cholesterol transfer activity{ @
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GeneRatio

Lipid and atherosclerosis
Chemical carcinogenesis - reactive oxygen species
VEGF signaling pathway

NF-kappa B signaling pathway -logqo(pvalue)

40

Fat digestion and absorption
30

Hypertrophic cardiomyopathy 20

10
Renin-angiotensin system
TGF-beta signaling pathway

Adrenergic signaling in cardiomyocytes

Cytokine-cytokine receptor interaction

0 20 40 60
Counts
Figure 2. GO and KEGG enrichment analysis of Tongmai Ciwujia in the treatment
of CAD
2. BEKRIFLIN;ATT CAD B GO EENHH KEGG EE N
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4.2. BRERIAINB TR S TGF-pL NS LR

JE K L0 e BE 25 (20 mg/ml) 5 TGF-A1 AAESE G Bsi&. Wl 3 For, &S 50&(H N 2861.4
RU, it BHIE i Tom i #E 5 TGF-pL R i ir 44 o

RU
45000

|| Lock scale

40000

35000

binding_1

30000

tabilty_1

25000

Response

20000

15000

binding_1

10000

5000

Wash: Start r dabilty_1

Iniect Start R2E4
Iniect: Ready 15 I

Injed: Ready 804l

°
baseline_1 bassline_t bassline_1
njedt: Start R2A1
"
g
stabilty_1
)

FTemperature: 25.01

bash: Start
Miash Ready

°
€ Iwiash Ready

100 150

w

BIP 22y 1IBiESs Ak, SH40h 2 I G L: 72 1. 2 @iE4

Figure 3. TGF-41 protein binding response to Tongmai Ciwujia
[# 3. TGF-41 B 5BRKkRI L INLE & M KL

w
g
e

350 400 450

b
op
=
%

4.3 1LEEE

ARV ) ST B B W B BRI S OIFAAAE BB, T IRACT, 2™ B s i () BRI, il FOinic ST
Beml T, EMETIEREAS p BN E . B Fma . slFonma. BXT g, B o 4R 2 (40 %
B X4y B, SR (LA 4).

— %5 — 52
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Figure 4. ECG of rats in each group
4. ZBEKXBRORBE

4.4, ¥MmsEs TG, TC. LDL-C 44 iEks

mE 1R, THHSHEMHMN, TG, TCIMEEHEE FAP < 0.01); BAMHEHAXALH
FHEE, TG, TC & & H e (P <0.01).

f£ LDL-C 1, SHEAYZHAHLG, i iR o i 3 0] B 2 AN PG BH 4K SR IE o LDL-C B Al i 2 1
#Z53(P<0.01); ZSAM. BB TN RACH R R4 PR BuiiE  LDL-C B k2
J#(P <0.05). A LI ik Ton i e i6 T ROREF -

Table 1. Determination of TG, TC, HDL-C, and LDL-C levels in serum of rats in each group [ X = s, /(mmol/L)]
F 1. BREAKRMFEDS TG, TC. HDL-C. LDL-C KFEMELR[X +5, /(mmol/L)]

TG TC LDL-C
ZFH(n = 6) 0.588 + 0.2024DD 2.6548 + 0.31290DD 2.0338 + 0.33581(D
R (n = 10) 1.3957 +0.0155 4.6074 + 0.0965 2.736 + 0.468
f&(n=8) 1.3033 + 0.01694D 4.1743 +0.10340Q@ 1.8935 + 0.30684(1)
H(n=6) 1.0072 + 0.01875® 4.097 +0.08330D 1.8259 + 0.261241)
wi(n=4) 0.9953 * 0.00989DD 3.4012 £ 0.20610Q 1.6858 + 0.366620DD
PEBH(N = 7) 0.8664 * 0.021520D® 3.2654 + 0.124200Q® 2.0043 + 0.26630DD
(N =7) 0.9336 + 0.02842DD 3.1119 + 0.08999DD 2.15 +0.144410

®: 5ERHMIL, P<0.05 OD: P<0.01.
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45 HE 38

¥ Bk T HE Qo 5 gAML, T WAL 0 TSRO TAR N B 7%« 0070 XAk A B2 5
SR (RO k), RIS REPE R (5 R ) B, B N AT IR SERZ Lo (B i 2K ),  BREBRR T 2T 4B R 22
ORI K), BT A (R UET k) s AMBR RS AR . HEPUZREL, PT ILADVF S VR AR I (5
k). SEAMLIL, FARIRD BIK, BEEAEER> E T, AR T e R T
BRSPS R (R AT k), WEAIMEA e B, TEWT R I AR B Al s T LA M (2
FR) SIS, BERRIE LN SMEE T IR R, (B R EEKM, 4520 0 2L HED AR (R SR (L 2K) »
A L R TR T RCR B (LA 5).

T A PR AR VU 2GR

e Sk B N JRIE; CEFENL 4% AN B AR 4 ShgRdH g
IREGE; NFEAZ0o: MR AFLEREE: s B5f0hh: VRZD; RVEAIM: 25 44E0E: 3.

Figure 5. HE staining of the aorta in each group of rats (100x)
5. &AM ESNEK HE S (100x)

4.6. REELERN TGF-p1 MEBEAFTIEEN

£ 200 5% T MK R F BN K IMLE o TGF-pL B HRIA G Il 52 B AR B MER IS AR 0.6 £ 0.57
AHEL, BERVZH TGF-A1 & A B R IA A Y 11 + 1.73, B3 THE(P < 0.0005); o 24 B+ 2H A0 78 24 FH X 45
MIFHPEIAU S 50 3+ 1. 2.6 £1.52, SR, MR EE FRE(P <0.0005); JEAKEIFIME. . &
FU) TGF-1 R ARIEH A/ BN 3.3+0.57, 5.3+1.15. 8+1.73, SHEAMAAIEL, & # kD> (P<0.0005.
<0.005 <0.05). HIMLAT WL, 3@ k] FOnAL ZEx TGF-AL A IRIE A FRARAE FH (ILIE 6).

HEMEL  WEmea

 HEmSa
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Figure 6. Expression of TGF-41 protein in aortic blood vessels in rat groups (200x)
6. KR -SEEFKIME F TCF-p1 EARIFRIEE R (200x)

4.7. Real-Time PCR #&iE Bk F| LB Tt TGF-p1 |H mRNA FRiXHIF M

A4 mRNA KA EN 0.012 + 0.010. BIRH KR FMKI0E N TGF-A1 1 mRNA 525 (4
b, H mRNA FiA & 5 #E 5 (P <0.05), WniGEiity; o2 x5 b 24BH 0 240 TGF-A1 [ mRNA %
KE 35979 0.040 £0.01, 0.0293+0.011, SHAIHAHLL, ik & 3 FFC(P <0.0005); 18 kil Fn ik 3
B L KGR TGF-A1 1) mRNA RIA &4 %24 0.001 + 0.0001. 0.008 + 0.003. 0.641 +0.09, 7y
HAALL, FIAEZE FFK(P < 0.0001 B P < 0.05), it BH I8 Jik ) T 0 ZE 50t 7e O PR VR 7 HLA AT IR R0
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wmE 7 Pras: MAEAMTE AANEAREED I 74+1.1; 099+0.7, 5xHHME, REEEE
$(P<0.001); D. Z. GHIEHREAREIED I 3.6+05; 3.4+05; 2.2+0.3, SEAAHMIL, BAF
% 7 5 (P < 0.005 8% P < 0.0005), HHMtAT WL, 8 ik o) 0 A 2 mT DA R 5 A 3= sh ik i & TGF-B1 25 1
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Figure 7. Expression of TGF-41 protein in aortic vessels and statistical chart
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5. #ig

CAD /& TREFARH 58, L B RO T JE ARG MBIk I I, T R BRI BRI, RRv3)
FK SR AR RE AT AL o K 6 B U 38 22 38 i ik s B A, A LIRS B, S B0C IR IL, 7= AR 0 AL/ [16] [17].
FEIGPR ST, A 24 ) 75 DR AR R 7 IR A R 3B AN v B AR o Forr, kol Fom B B4 il
FomZE SR EC I, EC AR AT P R I S R AN E . BRFUR A, R RO VR T R L O
R R AL, R i 0L A8 (R £ 4 F 45 2172 A RT[18] [19]

BT ML ZGH 2004, CAD RISSHENE FHSE 5508 TGF-B1. 11 38 fik o T hn i 5 4 202> quercetin )
FARAE L 258N TGF-AL, 1% A R 1R T ek o (S AR P L B SGSE o Bl mT DAy H v =15
(AR R, PRAF R BRI Co LS5 48 [20] o [RIUEL, ACHIE 7R3k £ TGF-BL AE A8 5t H A . TGF-A1 Al-1if it Smad
WHSE R AT IE Smad KB K (0 ERK1/2. INK A1 P38) R H A #3hE, w9 I IR 2R (A i & 5 4>
WA[21] [22], FEECM Hh 1 fise J5 B A BORGURR, 3 7 3 20 bk ke A6 A Ak BB PR T 1 [ 23] [24]. TRIRS,
TGF-A1 i85 1875 55 4 8 25 B (MMPs) A AT HIR(TIMPs) )85, #0 ECM [ FRfE R E %, dt—P
IR T At e, I3 B0t MU 4EAG 5 b RSN K 4T 4EBHG JF [25] . H A N AT R LB, TGF-A1
Wil 25 5 2 P2 AR AR 4EAk BT, JCHOE T O USR5 (1 2 44 % Je o 45l BT ARty T ml e i #0f1) TGF-
B 15 FIEEIBIT O NLIRE KA HEA[26]. AW TR I, ko Ton i e i # TGF-pL ik 4%
ECM AT FE R IBTT e O o SRy TAHEL, PRI BRI 8 0 H ] TGF-p AR AR T I AL ik
AR T7 1) o ASHIEFEAIAESE, 3@ bk FOn R 58 nT e il i 3] TGF-pL K7, W77 M AR AR RN et 32 3l ik
JRELARA, MR IEGUE O AE ] o 5 SEAN IR AR A SRR AN T TGF-AL AH IR X 56k Lo IR T T 1
H, AT 2 58 SEHIE

W 4 25 T 2 0 A o, BRI TN fE s 5 TGF-B1 454 . Biacore Sk —AE ey # FLA ;R E 45
GRES1, W T RN AEFNUITRAE THUESE . S0P SLI8 50U Fovb T 2R o0 i BRI 2 45 2 2L sl .
FERAS B0 2 B0 s ELISA R ifn 5 4= A48 b o 1% 245 B R AP ARVE T ; HE Yot R %45 25 4L sk RE B
B R B2 SR AT AR B A B> s S AL B TGF-p1 85 A K148 B3 44K, Real-Time PCR Kl &R 4
2457l TGF-BIMRNA 1R IE/KTFIHE N if; WB SZI6 B R4 2541 TGF-p1 SR ARIA B E FFK. PLESLIGS:
SAUERA, 8 R o0 s B E i R4 TGF-BL Bk, X e R BN kil FEAE A CoIE s B SB35 (3R T AR,
RIERIGIT FAE 78T I 2Pk B AR T B

B
W TERL AR (Y SR I 45 RN AE 2 BB ) R PR B
EE&WH
[ X 258 A AR AR R LT H (CARS-21)  BIRIT A H AR R 56410 H (LH2023H076).
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