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il I3 AE X0 o B T 8 FAGH BEL T AR R B
O WU 2L 5 2 7 W 5 Wi S S 3

T, AR, HR, XFH, FE R, LR, KE™
LR PRI AGBR B , LR E PSRRI 1 T, 1000015 2. BRI B

(BE] BN ATZRORAFPHARRERBRETETCETNS (FI) FHAFFLIEQ T 5 4E R HLH .
FiE HA0RSD KA AT G, BMAM, FhBRehafedph A, F410R, PR AAmn T4
FIIIE, TR a@sh, HAEARRA KM CHBAZBAAS RSB REHIREF+S IR +IE S BPLIEE
H 89 T R S G R RO PR R R, KIh—. BRSNS F B AT E RS 12.6¢ (kgd) #
B, £O8, BAMELT12.69 (kg-d) BIRBERIAK, HHEB 1R, HL28, s agm, BAM, &
fiBAe AR RARRE. LB, & X RCBAL; &b BULIR G I K A AL at i) & JEAB B A £ B KD
(LA). £k NZE (A0), Hhnydk (EF). %Gao4 (FS); A8 BMLRBITHE F & Masson & (S AL
BRIREAByH) FaRp 2o e [ 1 BER (Collagen 1) /M A AR (Collagen I) |; AFAE £ shetin it
AAHE#HR EFbsr O £ & (FIEREER); g ARRFasELIEER (TC), KEEREE (LDL-C). 4
FE (K. . &) e RFEE . Lom e R Rk d dE AR S B R R (TT) . &AL 3R 5% o Bl R A
B (APTT). #tfg/ruti (PT). 4% a/&R (FIB); ELISAR#&n £E BT [ CREEE (CRP).
B mpanZ-18 (IL-18). aZmiei%-6 (1L-6). awfiai4-17 (IL-17), MEFREEF-o (TNF-a) | &L 4L
BT+ [arEA R4 k&Eai9 (MMPI). Collagen I . ¥3UpEHE X3 (Gal-3). a-FEMMNFHESE (a-SMA) |
KFs SIEARBATERBRAERERORAFHAR., Fh = RETORAFHRER, WHHHEKK
% 12.6¢g (kg+d) MRARMAK, 8 1K, BEEEZHTBIRCEA T ZAMEELET 6 (TRAF6) 74
| C25-140 5 mg/kg, B 1k, #£4:2F, 0S4 TRAF6/4 B F-kB (NF-kB) i@ 45X % & . mRNA
REABAXGHEORT, GR LHrouik, BRAXFIEAZ, X ROCBIAKEAK, 5FI-FHHFsat
AR, SHEEF, FSHEIK, LA/AOF S, A8 B SHURRERSH ., Collagen I /Collagen Il Z AT IE £ 91+t fig
Bras@ARY I Z, LDL-C, FIBAKR-FIF&, TT. APTT. PTH MK, 4 0fE (K, P, &), of
FE ., ampiiEEY I G, L@ EREAK, CRP. IL-18. IL-6. IL-17, TNF-a K-F3 73, MMPI,
Gal-3. a-SMA. Collagen I & (P<<0.01). SAEAIZAE, F Bz ER X3ARH K E (P<0.05 K
P<0.01), ZOQRAF MG BIINARBEEHZ G, LPTRAF6 A4 &G, +F %&£ NF-kBE 5B 5%
L & iR e Ty Fe dp k) ) 483 T #7446 TRAF6/NF-kB i@ %848 % % & . mRNA Rk B AKX 44L&k akF (P<
0.053%K P<0.01)., Z5if & iR N2 7y T 4k i 4 4] S JLLL LR TRAF6/NF-kB A2 5 i@ %%, MBS K E 5 4F 2
PR, it % 3o, 5 T 7 5 1 5 R FLIE

[XBIE] ©EWzh; FhiBfedy; RARMIE; BORATF; WHBIALHATFTZhRMXET-6; #EF-kB;
NN/ S o X )
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D B3N (artrial fibrivation, AF) i FR F 8
YRR A iR R B B R, AT 2 n A 2
L SRR BRI R T S e 1 e A AU, HLREAE
% 14 B PSR Y BAR RIS B R
o B 0% S A AR5 SO 2 B BRBLD R T L
g E AN, AR, RIE . Fifet B T E
B ABETL (AnfgB ) Al ik A 1 R IR
SAEARAS, HE M S E N kB (NF-xB) . %
KK F-B (TGF-B) 45{5 5 A 1.0 LEF 4k
b, RZAFEL A EM SRR Y. Bl
MAEZFRNPLORR T Y (A | ez
IKPESE) HAE— @ RO B R g SO
H, AH AR P AR B — PR3O S5 A EE
FVERA B, HAWIN A OONE SRS

FrEin] 8 Frivgess T ChEMT iR,
IRE AT IRFSE B, B MIIE . P R
WE R, HRUE . HAIES RAEFRbR/K P2 1EAH
Kotk , PR AR 5 B A A L2 — o T I
TR AR R AR W E IR IR H Al ARk 28y,
S EE . M A ELLRNL, BA SR
PTG MLARY . e, TEIRIREE , &
T 5 2132 7 76 M0 7 B8 HA BHLTIE £8 35 00 1B i
R B B B R VR T R T AHIESE
SRR B 20 2 i 5 0 A O I 2 A% AL 2
H, IR E SR s m Rk, B T7E RS
T I AR T 9D B A BELIE % AT RE AR FE AL
LIRS I PR 28 50 % 1 o A S5 50 B84l S 74 i Bk 2k
Pt o AHIFFE O IE L B Rl B P S B s fe
PR LAt (IR EE 5. 2024X1.C033-3)

1 #RE5FE
1.1 4

Mk SPF 2% SD Kl 40 K, 6 %, K&
180~200 g, b5t 4 38 | 42 52 59 5 W) 2 AR A7 BR 2 H
UL, SLESYIFATIES . SCXK (5T) 2021-0006,
SRR ] rp R B Y A1 s B 2l ) S G
FEEEAEEN, 12 hIARE 2SR, IREEREHITE (22+2) °C,
T I AE 50%~70%, sh¥) A R EHK.

1.2 %4

TG MLEIR % . HEE 10 g, TTai10g, %2
H10g, #3159, HIM15g, Jeih15g, HFAT15g,
R%E20g, F1220g, FRE 10 g 2541 30 min

Uk, W4EE1.26 g/ml, 4 CIETF.

1.3 EZXHAEE

o AR A AL R R (FCEE A SERRIRDRE+20% 1
B +15% 55 1 +1. 2% RH & B2 +0. 2% RH B2 40+ Fo A
fIt45 XSYT-ED-078), /NEA % (dtm) AEWFH
HIRAT]; F LB (Ach, #E5: HY-B0282),
MCE /AT ; S4b55 (CaCly) . BEZkE (LPS). S
b Z-4H R (HE5- 0531 4 449709, 1.2880.,20170308) ,
Sigma A Hl; FHEkE (5. 64191201), & Rg IR
il 254 BR 2 | 5 Mg IR BE IR 7 2 AR A SE T 6
(TRAF6) . NF-«B#Ifil#EH o (IkBa) . Wl21L NF-«B
IHIEH o« (p-IkBa) . TGF-B, FF 4R EHHEO
(MMP9) . I ZJEJE (Collagen 1) . a-FHHLALEY
EH (a-SMA) ., HlEE-3-#MR A (GAPDH)
B-4 & 1 (B-Tubulin) T AK (45 5351 2 Ab33915 .
Ab32518.Ab133462.Ab215715.Abh228402.Ah270993
Ab150301. Ab8245. Ab314069), Abcam/AHl; W
fii 1k NF-xB P65 L& (p-NF-kB P65) . NF-kB P65
Puik (4543514 3033T, 8242T), CSTAF]; 14
PN BIgG. BT R I1gG (41543 %18 GB23301 .
GB23303), ZEAE/RAEYRHEABRA T ; £ RNA 4
Ok &, MR opam (Hsanh
R1200. G1261), Jbt & s YR ARA A
cDNA JZ ¥ 585 & . qPCR SYBR Green i 7] &
(P25 4354 11119ES60, 11203ES03), |- i ] 3%
AR ABRAR; KECRMEH (CRP). H
A E-18 (IL-18) . HAIfANEK-6 (IL-6) . [
A ZE-17 (IL-17) . M RIEH F-a (TNF-a) |
MMP9., fFUBEEESE % 3(Gal-3) . Collagen [ . a-SMA
ELISA #1275 & (4= 4353124 £20250115-30078B.
E20250115-30206B . E20250115-30219B, E20250115-
30201B. E20250115-31063B, E20250115-30473B .
£20250115-30233B . E20250115-30514B, E20250115-
30151B), # A M LRSI AEYRHEARAR; SR
[fEE (TC) . K% B2 R & A B [ EE (LDL-C) 4
HHIE (5405120 B2002 . B2004), dbnrdbis
BIEAEDBARGIRA s AR . DHELgm .
Masson Y (450 & . RKIR L QA (555
4 B1001, B1006. B1301. B1305), /K75 4EW+H:
RARAF; HEEAFEDHG (5 4693159001),
Hoffmann-La Roche 23 F] ;3 BCA & [ ¢ J& I 2 77
& (L5 PC0020), ThermoFisher Scientific 2\ o

TLAEVE ST RERG (LGB A
RERE, BISKLB-2); {H#EX/NhEaL
B RS CRARERHE e A BR A R, Al
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5. VINNOG6 LAB); il &E53 A (b5t BB
ARAEBRAF, A% PUN-208A); 4 H shi iz (L
(Femi R AL A R AR, A5 LBY-N6C); 4
BT (HARZET RGEARAR, &
5. TBA-120FR); &% & O (Eppendorf/L\\ﬁj s
iR Centrifuge 5430R); [fEHRIY softmax pro (Mo-
lecular Devices 2y A, %5 . Spectra Max plus384) ;
4 A S BB KR i R 58 (EHERRERHATER
AF], A5 Tanon-3500R); HCi xURR FRAR U LUk
B CEHERBERHCARAR, #5: EPS-300); H
T AN LB AL (Y558 32 8 RE 5 JB 03 A7 BR 2
A, 5. Fielda-650D); X (F&E R I/KE R
INT), BIE . Zeiss Axio Scan. Z1); W R HI RS
(3DHISTECH /A ], %5 Pannoramic SCAN) .

1.4 #HARTG &

WAEA PR HT AT 2 7, R S
SR AW (Ach-CaCl,, Ach 60 mg- L™, CaCl,
10g-L7) E#FIkES 1 ml-kg, BH 1K, #EZE21
KA P B R BB AL ;1B S R IR 21 KFfR 2
BRI 1 gL B 1O 1S 3 T
A 5 B AR BELUE Zh M A 3 A A ) A v
N 1) EWRAE: KEEHNE, EaMsh, K
FETHE, ALETE 0.5 CRL L, FHERELL. 2) O
MLl IR B R, B PR, HBUES
AR /N R, RRIEIANSE, FEERAFEN T > 1 s
3) SRS ME (TC. LDL-C) . Z4EMH T
(IL-1B. TNF-a) Jhis, [RIAF LR A2 A4 bn (4
MAE . MAKFE) MEEMINAE (P4 )
PAFA S UE 9 5 el s
1.5 s Fmusx

H AR B9 30 HOR BRUR HIBE ML 87 R 1%
R WS IEAR AL AL, A0 2,
JFUERAC 10 H SPF 28 SD K BUAE 2 (2, Horbm il
R T IE 2L et . SRR S SRR mH
R EREANX (RE0.018) ™, THEMS I
I 95 R 520 K B 5 5 IR IV 12. 6 of (kged) , 25
P2, BBUAHPE R 12.6 ¢f (kg-d) MK IRITK,
BH1K, Frg2)i,

1.6 WMEIRIFE &

161 —fHot WK —BORE . BT
TG, B [ ) LPS B 1 5 4 b JE AT IR AY
M K RALR . 2% 3Gk [9] T 1 RME35 K
TEFE ECIR . e VA . 8 e BE T 45 2% R BT
AR, DA RS, R BT T 20 JUE

&, 105k 9 BB RGBAEIFHCE M . R ERATIR T
FIPGEIK -, 75 €5 52 RGB B AT S e i IR 245
1.6.2 wBESHetem 2592 G
T B SOt W A R A B R R S 42 2% S+
TR, EETLEME T RERS, 0%
KECCHE, Ffo i TR E 52K BB # bk 5
Ach-CaCl, (1 ml-kg™), 055 8 &k I R AEHEEE
Bf A, o F PR A e e S A T R PR R A, e
KERELHER/AN (LA) . EahkiNE (A0) ., L
FUAH AW AT (LVESV) | 2202 &7 ik A 24 1
(LVEDV) . ZE.b & Wi R /MM 4E (LVIDs) |
LeFEEF IR AW B RN (LVIDd) ¥ . LA LA/
AOVER AL AR KNI HE bR s G4 (EF) =
(LVEDV-LVESV) /LVEDVx100%, 4&%5/3%0 (FS) =
(LVIDd-LVIDs) /LVIDdx100%, LA EF F1FSA{E A0y
DIt A8 45 o
1.6.3 ASB ., MEASNTAZRBEENL K
BEMLECT ek BRI B 6 HOR BUDIEL LY, PIRR K
RO, H4% Z R EEEE, BoKE T A b
L, WA 4 pm ARSI, ST R AR - 2T
(HE) . Masson 4t KA RELL Y, 2k W ilds
TULEE R AE IR 5 ISR . Masson B2 [
Image J V1. 4. 35S0 WU RS B0y B &F
e, RIRBLAQET, TRkt B F s
I JE A, MLRAY Collagen 1 £F4E S UM B (0, 4F
iy I 25 (Collagen ) £F4E 4%, R
Zeiss Zen V3. 11 F 1154 Collagen 1 F1 Collagen Il
BITE AL, FFLL Collagen I /Collagen Il FUAE fz Wk4H 21
NS ST AE ) SR | R PR 2 AR
YIBOR U BEZE A 80, —38 53 HH 4% 2 %
EER 2, WiKS AT A 83, HI4 wm 09 A
WY R, #EATHE G, 55 —E6 43 H OCT At 1
10 wm PKIEY G SEATIMLT O Yetn, FEesi s
BERIAMR, R Image J V1. 4. 3 5 A-GETHFIE R 4
THIFH
1.6.4 i AE4ctem  FrA K EUE 32 3h Bk EUm .
— AR PUEE A M AT MR R AR 2k Ay, A A A,
BRI, thy). ) o MRERRE . AR
By TRy I IS 0 A b, G HE B i i A R
(TT) . EALFRA-EE N B SR E] (APTT) . €10 5
B (PT) . ZF4E8 )5 (FIB),  LABE I L) GE Rl
WU AR A AR AR AR AR S M IE R AE 1 Ay 4 i
FIRFR L2 h G 7E 4 “CT LA 3500 r/min &0 (B0
12 cm) 10 min, HCEVENINGE, #ETC, LDL-C
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RO A A U AR A, AL K- T s VR A R
ERORIEM 4 FR s
1.6.5 ELISA 3 m] X g8 & 4F L/ FK-F R
i ELISA 2700 65 150 BH 5460 00 1t 985 98 5 PR -7 CRP
IL-1B. IL-6. IL-17. TNF-o 7K VI T 1 Bz e 44
UEFRFE 25 K2R 4E 6 MMP9 . Collagen 1 .
Gal-3, a-SMA /K- LA e LA 4EAb FR 2, 0o UL
LFYEAL AR B B AR R AR, 2 IR UE ) R AiE
z—
1.6.6 SRR L AEHIERBEEE (DIA) &4
JRAFHR 1) EARBRE RN S4RH
BEALEL 7 LB 3 R RO AT440. 2 o 20 )5
95 °C . 5 min, 14 000Xg =5 3 B0 10 min, Y&
£ REMEREASE, 2) O30 8 Mm%
K A3 A AT IRBC 43 25, 43 M Ao uPAC High
Throughptu column (75 pmx5.5 em), Ji s A R
K (2% CHE+0. 1% FR) , Fishti B /K (80% &
5+0. 1% R ), @i%Ef K 8 min, R Orbitrap
Astral BTN IE B+, BSFIRBEERE
F1.5kV, FUEHMEE: 100-1700 m/z. ¥ DIA
JE UG BE S A Thermo Xcalibur 4. 7 844 R G #E 4718
Bt . 3) AWM R0 S =AY
& 1Y T AR T 2R R R AL B R A W B A AT
iifi e P<<0.05, [AEF2: 54545 (FC) >1.2 &
hESFBHWEN ., EEEEARK (GO) FIHths
HERSRFNAER 2 (KEGG) & HEXT A
(0 2% S 2R P HEAT GO T BRI B 43 BT -
1.7 “%itsFk

K HSPSS 27. 0 A4 AT GE it oA, BRIAF
BIESD MU (xxs) Fon, 2571
BF SR F PR R 25 0 W A T2 ) b, ALl A L
BRI LSD- Kr 5, 757 25 AR 57 MR AR S B0Rk Fnk
5. P<0.05FnmERAGIFEE L,

2 R
2.1 BaKRA—AHEILILE
2 HH R ERE MRS B, IRETOKIEE, B

RGHAIEEE, MEIER, KEEZEEK, 6
RZL . RAUZH R BRKG PR ZEBE, {23 . k], &
REEULIOOGRE, RETE, K ERE, IR
G LT . 3 LR R T 2 A USRS A
Wk, BEAMAILE. R1n, SEA4H0EK,
BT 2 K B o o B 25 A, AR T, &R
G. BIE¥IFEME (P<0.01). SHRIA A, 16
AR ARBRAGE PR, S 2R, G, BEFR (P<
0. 058 P<<0.01),
2.2 ALK RGO

25 LA R B L s B & o BETRIZ 10 HRRR
ENIE R D E, Py BT RS E] (5. 04£1. 38)s;
TG IR AR 20 8RR B & b, Js WP Yo 2L
[B) (2. 25+1.25)s. I I3 AH 5 20 K BRU57 B 724 Fp 2
IR AR 20 A (P<<0.01),
2.3 BARFA I B LR LE

K2R, SEAARE, BRAAH KR LA/AO M
K, EF K FSKEAL (P<<0.01)., SHERIA LEL, W%
MR KR LA/JAO % /N, EF K FS T (P<
0.01).

R2 BHERECNEE A TR

Table 2 Comparison of cardiac ultrasound parameters

among groups (Eis)
21 BB LA/AO EF/% FS/%
ek 10 1.04+0.11  82.79+2.82  53.16+3.02
I 10 1.410. 13"  65.63+3.36"  37.20£2. 69"

THHLIEAR T 4H 10 1.150. 18" 73.58+4.48"  44.26+4. 45"

e LA, Z20HKN; A0, EFKNAE; EF, Hi5r45LG
FS, A4,

a) HaEEditis, P<0.01; b) SR A, P<0.01,
2.4 BUAKRAACHBITIELITRBEELER

3, SEHHE, BRBH KRB 5L
WUBE R 2SR5 % . Collagen 1 /Collagen I A BT 22
SRR AR AR TR (P<<0.01). SHEIRI]
P, 1 I e B D7 2 R B A O B O WU S 2 AR 3
. Collagen I /Collagen I Kz JIFHE 22 41 i v AH X
AR (P<<0.01), Z0br (K1): HEJf

R FARRMEERE, ATE. H% RCBIHK

Table I  Comparison of body weight, anal temperature and tongue RGB values among groups (x+s)
21 FRUEKL ikt /g JIRITTA0 HRRIH HEGE GE S0
=kl 10 409. 60+25. 67 37.39+0. 24 232.40+8. 41 127.30+14. 36 131. 60+30. 36
TR 2] 10 319.20+11. 52" 38.31x0. 29" 146. 50+13. 37" 64. 40+17. 94" 64.30+18. 37"
1% IR 7 21 10 331. 10+15. 78 37.96x0. 20" 212.20£14. 617 107. 6+27. 50 100. 70+41. 46"

H:oa) SEA4IHE, P<0.01; b) SHEEYHE, P<0.05; ¢) SHBA I, P<0.01,
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3 ASHRELCNERTFNEZH 200 PR B L AL
Table 3  Comparison of pathological indicators of cardiac
and hepatic tissues in rats of each group (x+s)
el by
245 RAL OHURIEZAERL Collagen 1/

JEREZE SR i

Vixs Collagen T AT
IR 6 2.60+0.79  1.48+0.09  1.00+0. 12
R 2 6 16.05+1. 11" 5.01x1.32"  1.550. 20"
MR 6 7.37+0.97" 2.28+0.23"  1.21+0. 03"

H: Collagen T, THIRZJE; Collagen M, MIAYfEJE

a) HAFUlIE, P<0.01; b) SERIZILE, P<0.01,
R, BSHARBCIL A LS, e
BT, AMIAZIS LI, )BT K i K S A
R BRI KRGO LA 4EHES) 3 2500 . HHh B
2, AT WUAGE M ZEL, AR K g e, Al
K RVEAMIIRIE 5 T35 M8 5 25 R RO WLEF ZEHE
GIEEAKLIN , 27 4t Jay FRAEH /DN, 58 1 40 A 32 1 L
e, BIBREKM, BEAYEHLIEA . Masson
PR IR, 25 R B JULTE] S5 52 VR €5 JE Dt
LR YER D s BRI R RO LT I 0 Y I i 2T 4E T
R, IO PR LS80 U, i 48 ) L 21 4
B AR5 3 IR AR 7 28 R B JULTR] S ] DA 6
IR . RIRE LIPS R EIR, S AL
SLME BT A (1) IR T 4E Collagen T (2% (5) k325
Ha A, BEAE DO . R REm
Collagen | (#€8) AF, F4efbfREEEEH,; S5

Masson

e

RIREL

et

THHE

TE: BOHORRVEANMIEIE, 8 ORI AETUR,

RUZH e, &ML AR 740 Collagen 1 4870, 2744k
FEEE PN

JFREZEARE (B12): HEZ @ Bs, 254K
U /N 25 R 588, A 2 R TP HES Y, 20
MukzfE v, Jelglizs i, rhIeER ik 2T KB A IE
o BB /IN SE RN BB AT 90% I 41 A 7
WA 2, HEmA A, AT =
FiNG, 0 EREREEAR KJRIRSE, RIEIZ
T e 3 Iy 4 A HE S AR L, &
60% T 41 JifL 3 BLAR 7 25 6 (LA R AR o 32)
A DX ] DL /b g R A IR . LT O Yeth R,
2 AA LT T2 T A (5 A8 2 A At A
PN AT DL A ) R MR LT R 5 39 IR ARy 2440
N AR s AN 537 S
2.5 BAK R ik AIEARILE

4w, HSEEARE, A4 TC, LDL-C.,
FIB/KETFw, TT. APTT. PT XA, 41 s
(Qi557) NS 57 I =871 DININ 161 =1Y5- SN 1 b 8
e, HERREE (P<<0.01); SHRIZ A,
T IR B 7 40 LDL-C. FIB /K F-F&A%, TT. APTT.
PT¥F e, M (kY. 8. @il . 3
FHEERIREAR, 2L (P<<0. 058P<<0.01).
2.6 B4R R KoE BT KR LA

LK5n, HREPUE, RABHRAER T CRP.,
IL-1B. IL-6, IL-17, TNF-a/KFHF4E (P<0.01);

TEALZE T L B 7 25
1A H7k7n Collagen 1, ZRAHT7R Collagen Il .
1 FHARBRLEOLHFAL HEY A | Masson Je B IR R LY L5 (x200)
Figure 1 Results of HE staining, Masson staining and Sirius Red staining of left atrial tissue in rats of each group (x200)
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AL 37 L35 AR 7 2L
e EIP R Ie R IR A i ATk Ie R MR
B2 &K AT HZHE Yo th . LT 0 Jefassf (x200)

Figure 2 Results of HE staining and Oil Red O staining of the left lateral lobe of liver tissue in rats from each group (x200)

R4 BRI AAC TR UL

Table 4 Comparison of blood biochemical indicators in rats of each group (x+s)

415 Rk TC/mmol - L™ LDL-C/mmol - 1.”! APTT/s PT/s FIB/g- L™
GEE 10 1.43+0. 26 0.21+0. 31 49. 65+4. 09 31.76+3.25 28.05+4. 11 121. 7626. 07
AL 10 3. 48+0. 88" 1. 02+0. 53 32.55+7. 56" 20. 12+3. 50% 16.01+1. 92 167. 61£10. 48"
T IR 7 21 10 2.98+0. 45 0. 66+0. 14" 39. 24+5. 19" 26. 88+3. 04 21. 9443, 517 139. 13+13. 46

) P

wp R %M*‘f;" e e s SRR mffi“;"ﬁ
254 10 6.97=0. 61 4. 62+0. 52 3. 06+0. 32 1. 04+0. 08 42.5043. 85 1. 4020. 35
HEAIZH 10 8. 640. 59" 6. 17£0. 85" 4.34+0. 84" 1.29+0. 10" 34,3722, 64 2. 830. 26"
T I E 7 20 10 7.280. 52° 5.260. 89" 3. 40+0. 537 1. 1320. 09 37. 6322. 05" 2.59=0. 83

e TC, SMREEE; LDL-C, K% ENGECNEEE; TT, BEMAFRE; APTT, {GALHEEMAREIE ; PT, SEMEEETE; FIB, 24

HHME.

a) 5 A4IE, P<0.01; b) SEMYIE, P<0.05; ¢) SEAIZ L, P<<0.01,
RS SR RAER FKFE LB

Table 5 Comparison of serum inflammatory factor levels in rats of each group (x+s)
415 LA CRP/ng-ml”! IL-1B/pg-ml™ 1L-6/pg-ml”' IL-17/pg-ml”! TNF-a/pg-ml”"
23 4 10 910. 83+150. 49 18. 80+1. 32 90.52+3. 18 16. 42+3. 18 200. 13+ 26. 65
AL 10 2201. 442121, 419 35.79+2. 89" 178. 969, 47" 40. 74+1. 80" 346. 77+26. 00*
eI Y] 10 1514. 42+260. 29" 24.98+3. 71" 124. 95+10. 40" 28. 4543, 21" 262.93+31. 39"

H: CRP, CIRIEM; IL-1B, FHAMEANER-1B; 1L-6, HAIAE-6; 1L-17, HAMENZ-17; TNF-a, MEIRIEHEF-a

a) SaE4iE, P<0.01; b) SR A, P<0.01,
SRR PR, IE IR AR 7 41 CRP, TL-1B, 1L-6,
IL-17. TNF-a 7K FHIFEL (P<0.01),

2.7 BIKR itk BT KPR

Fomn, SEAGE, BRI L YA G
FMMP9, Gal-3, a-SMA. Collagen I ¥j7t5 (P<
0.01); SEIZAS, TEIMEALT4MMP9, Gal-3 .
a-SMA | Collagen I AKFHIFEAL (P<<0.01).

2.8 AWK ASIALEG R F LR LK
MR 2 A58 (FC) >1.2 H P<<0.05, %z
FIZH . AR RN 9 i A LA AR A T 22 R 2R A

M, PRS2 AR, BRI 51042
SEA, P afE2e L&A, 184 T K
s SR R, 36 IR AR 43 4654~ 22 57
F, Ho s 2404 LB, 22540 FREEM.
X5 LUREAR AT H5 BB 0T, RIS 12143846
A, P Il R AR 2 0 A AR TR A (i B AR P 3
734

P21 DR EE AT GO BT, Z5H
B3 . dHMaZE 5377 1H , W2 R) b 25 225 SR AR
F %2 5 RPAP3/R2TPE T4 & E A 1K . CD40
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Table 6 Comparison of serum fibrosis-related factor levels in rats of each group (x+s)

2851 &L MMP9/ng-ml™" Gal-3/ng-ml™" a-SMA/pg-ml™ Collagen I /ng-ml™
23 4 10 52.24=+11.09 3.92+0. 57 136. 68+25. 88 19. 83+3. 34
A2 10 115. 616. 56" 7.99=0. 38" 266. 13+48. 12" 40. 406, 78"
T LRI 7 20 10 82. 83+8. 77" 5.45+0. 61" 174. 68+13. 99" 30. 242, 92"

i MMPY, JEJR4JEE F1#F9; Gal-3, FFUMIEIAEE-3; o-SMA, «-FHAUILBIE; Collagen 1, T K,

a) SEEHAE, P<0.01; b) SEAI L, P<0.01.
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Figure 3

Gene ontology enrichment pathways of intersection proteins in atrial fibrillation with phlegm-heat stasis obstruc-

tion syndrome treated by Huoxue Wendan Formula (7 Ifil#&AH77)

ZWE G, TR, EREATEESE
TR YR, 25REAFEEEE
TRACHT R R L BE R A T A S I
P OGRS R A S B R . RS R A0

121 R EE A IAT KEGG & 4 # 0 b7,
SR ME 4R, ZREAIE LR 176 415 M

#%, HEA H S 7 A9 38 5 A Noteh {5 538 % . NF-«B
fFo i, AW, EBFREEERYL . Mg & .
P17 1007 KEGG & 4538 #% b i 8 1 E A7 i
KIALA rCG_30673 ., Traf6, Wipil . Bel7c, Atgl6ll,
Itgam Fl RGD1561347_predicted 4 3% Ifil i JIH 75 16 %%
BRI A MR (), P Traf6 3 H 2 50 B AR i
%, HEE T NF-«BIE 5@ [ BEEfFs

0.55 Pl
0.5 -0.05
0.45— 0.04
o0
035 0.01
% o3 o
Lt 0.25
0.2
0.15 -
0.1
0.05 |
o
ok PR N2 ¥ - £ R R N §
S S A T I A
% %o 3 N N o % & Py
% N < N N & IS K N
e /)'4* N R g f&i\'ﬁ” PN )
J <¥> N w&j&) '&\\ ﬁgﬁ S
¥ X A 7 o%’,@r K
N "\Q\/«\) A
WBed
4 I BT F0 P B R P BELIE A2 4R 2 1 A4 S R R 5 R R 20 Rk 4 A T A T v

Figure 4 Kyoto encyclopedia of genes and genomes enrichment pathways of intersection proteins

in atrial fibrillation with phlegm-heat stasis obstruction syndrome treated by Huoxue Wendan Formula (i fLyENA77)
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KB, Traf6 iy NF-«B i i (%) L, H NF-«B i %
AL BB AT didl, D ABLE Traf6 AR M,
HE— 3l i S5 56 I TRAF6/NF-kB i 1% & 75 M i
10038 A7 T 00 B8 B BEL A P O 3 %
3 SEIGINIE
3.1 Ty ik BA ] 35 4%

NI ZE R BEE 12. 6 o/ (kged) KK,
B H 1K, (A W S TRARG 91 i 55 C25-140
5mglkg, FRH 1R, ESZ2H,

1) Western Blot 3 #6:.0> AJLZH 21 TRAF6/NF-B
T EEAH G 1 S AT AR Ko BEALIE IS 1
2o ARRUZE I IR 7 AR ) 2 4% 3 HOR R
OO MEZE U Br 4B W, S0 S B 0 5 SRR
BCA LI THEAE R, BT 100 CHEE A5 H 4
PR, WA BIKE, BGEF 30 wl, EREERKEETT
MUK R, EH, HRINA—$HT TRAF6. IKBa,
p-IKBa, NF-kB P65, p-NF-kB P65, TGF-B., MMP9,
Collagen I . a-SMA . B-Tubulin, GAPDH (FiFélt
B4 1 2 1000), 4 CHEFE LK . ¥k H TBST Pk
JE3YK, HK 10 min, BEEER T 5HRS A
AR e 0 A5/ R G L I EdT i 1eC — Pt (1:
5000) ¥ 2h, FUR TBSTIHYE3 WK, i ik k&
HEARAGHEAT EUER A, H Image J V1. 4. 354>
r BRI 50 B, AT i T

2) Real-time PCRA TRAF6/NF-kB il % mRNA
Fik. RO NE LR RNA $2BORH] &gk fTREA
BLRNA P EEI, Zevk BEN G Je , AR G st iR
G VLA I % s A il eDNA, - BitiJ5 f# FH SuperReal %¢
o i WO R BL ] S iR &, T Real-time PCR
IR R TP 1 . DL GAPDHAE NS LN, $idi R
FH 270 E SR AR E A3 . 51 e b i R
HEREARG R ARG R, 51T 1R,

F7 KEOIALBEER G975
Table 7 Gene primer sequences of rat myocardial tissue
7
K /bp
TRAF6 i#: 5-CAGCCAGATGGAGGTGAAGA-3’ 198
TU#: 5-TGGGTCAGGAAGTCATCAAG-3’

I 1Pl 5-3

IkBa . 5'-GCTGAAGAAGGCCACCAACT-3' 204
FiF: 5'-TCCTTGAGCTCAGCGTCTTC-3

NF-kB P65 Lii#: 5'-GAGACCTTGGAGCTTGCGTT-3' 62
T#f: 5'-TGGGTGCGTCTTAGTGGTAT-3"

GAPDH . 5'-TGCACCACCAACTGCTTAGC-3' 116

TFif: 5-GGCATGGACTGTGGTCATGAG-3'
W TRAFG6, MIEIRILH T Z A F 6; IxBa, T -kB
WHIE H o; NF-xB P65, M F-kB P65; GAPDH, Himi-3-5
T I

3.2 &K RS WU LR TRAF6/NF-kB id 3% & A&
Ak A Yk B KR AR

L8R, HEHAE, B TRAF6, TGF-B.
MMP9 . Collagen I . a-SMA /KF } p-IkBo/IkBa .
p-NF-kB P65/NF-kB P65 {H 75 (P<<0.01); S
ZHER, I IR AR 5 AN 72 TRAF6, TGF-B.
MMP9 . Collagen I . o-SMA 7K} p-IkBo/IkBa .
p-NF-kB P65/NF-«kB P65 {H F£ % (P<<0.05 3 P<
0.01) . P20 7ERE K TRAF6. Collagen 1 7K
K p-Ik Ba/Ik B {7 T T30 IR AR 5 41, {HAER%
R MMPY 7K J5 T 45 TG AR 740 (P<<0.01),
A IR LA S
3.3 &1 K A8 UL L TRAF6/NF-«B i %48 % &
& mRNA F& ik iz

TR, SRR, BRI R RO NS
TRAF6., IkBa, NF-kB P65 mRNA ik i (P<
0.01); SBIRIZH A, WHImMEAR Ty 41 . B0l 74l
TRAF6., IkBa, NF-«kB P65 mRNA ik FiH (P<

xR8 HHKREL NS TRAF6/NF-kB i BEE 1 MM LT 4185 1 K Hds

Table 8 Comparison of TRAF6/NF-kB pathway proteins and related fibrinogen levels in myocardial tissue of rats in each group (x+s)

-NF-«B P65/
251 LB TRAF6 TGF-B MMP9 Collagen [ a-SMA p-TkBa/IkBa P
NF-«B P65
AU 3 1. 00+0. 18 1. 00+0. 44 1. 00+0. 10 1. 000. 02 1. 0020. 38 1. 0020. 47 1. 0220. 65
I 3 9.08+0. 31" 6.06+0. 10V 9. 18+0. 44" 5.95+0. 36" 10.28+0.79" 6. 56+0. 28" 4.23+0. 02"
T4 1075 AR 7 2 3 6.37+0.27" 4.15+0. 45" 5.49+0. 36" 4. 87+0. 02" 6.86+0.35”  5.10+0. 12" 2. 89+0. 22
E 1 Bl 3 4.12+0.45" Y 3.48+0.54"  6.91+0.36" V  4.2420.07” " 6.97+0.79"  4.23+0.09" Y 2.79+0.72"

1:: TRAF6, MEIRIER T2 IKHHOCH T 6; TGF-B, HALAKET-B; MMPY, JFEFAJEMEMAEO; Collagen 1, I AUKZIE; o-SMA, o- i
WM 1 p-IkBa, BERRILAZIAF-xBINHIE 1 s IkBa, %M F-kBINHIE [ o; p-NF-kB P65, BERRTLA%K F-xB P65; NF-kB P65, #IH

F-kB P65,

a) A E4ILE, P<0.01; b) SEAIILE, P<0.01; o) SEAZILE, P<0.05; d) SiGMEI4E, P<0.01.
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TRAFG | e s— :‘ 65 KDa TGF-8 E__;-_[ 1244 KDa
GAPDH |wid e .g 36 KDa GAPDH |l e e | 36KDa
IKBu | - —— 35KDa MMP9 92KDa
p-IxBa ‘ i 40 KDa GAPDH 36 KDa
B-tubulin 1 52KDa Collagen I ’! 139 KDa
P65 65 KDa GAPDH | -— e 36 KA
p-P65 65 KDa oSMA [ S s w— 43 KDa
GAPDH 36 KDa GAPDH |wmm e s e | 36KDa
. TRAF6, MREINIEH T ZAAMIEH T 6; TCF-B, FHLAKKTB; MMPY, L4 @& M 9; Collagen I,
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p-NF-kB P65, BiFRILAZ K T-kB P65; NF-kB P65, 1% F-kB P65,
B5 SRR NAIZ TRAF6/NF-B 3 H R 1 S AR AT 4k 2R 1 LUk R
Figure 5 Electrophoretograms of TRAF6/NF-kB pathway proteins and related fibrinogen
in myocardial tissue of rats in each group
0. 058 P<<0. 01); {& LA 41540 IR L4 TRAFG Fiai s, WA THUR, B R0

REAKE (%) .
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Table 9 Comparison of mRNA expression of TRAF6/F-«B

pathway-related proteins in myocardial tissue of rats in each group

(Z+s)
2151 AL TRAF6 IxBa NF-kB P65
S 3 1.00£0.10  1.0040.00  1.00+0.00
R L 3 4.07+0.63"  4.2240.60"  4.95+0. 56"
TIMIRAATT4H 3 2.85+0.39"  3.22+0.40°  3.73x0.34"
70 20 3 2.15+0. 13" 2.89+0.22"  3.00=0. 42"

H: TRAF6, MRERSEIE TS AAAACE F6; IxBa, H%HF-xBil
T «; NF-kB P65, ¥%HT-kB P65,

a) FESEAALLE, P<0.01; b) SHAIH LE,
c) SRAIILE, P<0.05,
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Vo, R EZUIHHIRAN . LR 4EAb = A
AL - RAE - JEAL I AR AT, HESF BN
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Effects of Huoxue Wendan Formula (%1177 ) on Myocardial Tissue Proteomics in Atrial Fibrillation
Model Rats with Phlegm-Heat Stasis Obstruction Syndrome and Experimental Verification
HOU Ailin'*, YU Wenxi'?, CHEN Chen', LIU Yuxuan', JI Xing’, WU Chan’, SHI Dazhuo', ZHANG Ying'
1. Xiyuan Hospital, China Academy of Chinese Medical Sciences, Beijing, 100091; 2. Graduate School of Beijing University of
Chinese Medicine
ABSTRACT Objective To explore the potential mechanism of Huoxue Wendan Formula ({1577 ) in treating
atrial fibrillation with the phlegm-heat and stasis obstruction syndrome based on proteomics technology. Methods
Forty Sprague-Dawley (SD) rats were randomly and equally divided into a blank group, a model group, a Huoxue
Wendan Formula group, and an inhibitor group, and the inhibitor group was used for subsequent experimental verifi-
cation. Except for the blank group, rats were administered a mixed solution of acetylcholine and calcium chloride via
tail vein injection, combined with a high-fat diet and intraperitoneal injection of lipopolysaccharide to establish a rat
model of atrial fibrillation with the phlegm-heat and stasis obstruction syndrome. Experiment 1  After successful
modeling, the Huoxue Wendan Formula group was given 12. 6 ¢/(kg*d) of Huoxue Wendan Formula by gavage, while
the control group and model group were given 12. 6 g/(kg-d) of sterilized drinking water, once daily for 2 weeks.
Body weight, anal temperature, and tongue RGB values were compared among the blank group, model group, and
Huoxue Wendan Formula group. Electrocardiography was used to observe the induction and duration of atrial fibrilla-
tion, and cardiac ultrasound was performed to measure left atrial diameter (LA ) , aortic diameter (AO), ejection
fraction (EF), and fractional shortening (FS). Left atrial tissue was subjected to hematoxylin-eosin (HE) staining,

Masson staining (myocardial collagen volume fraction) , and Sirius red staining (Collagen I /Collagen Il ). The left
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lateral lobe of the liver was examined using HE staining and oil red O staining (hepatic lipid droplet area). Blood bio-
chemical parameters including total cholesterol (TC) , low-density lipoprotein cholesterol ( LDL-C) , whole blood
viscosity (low, middle, and high shear rates) , plasma viscosity, erythrocyte sedimentation rate (ESR) , and coagula-
tion parameters such as thrombin time (TT), activated partial thromboplastin time (APTT), prothrombin time ( PT) ,
and fibrinogen (FIB) were determined. ELISA was used to measure inflammatory factors including C-reactive pro-
tein (CRP) , interleukin-1 B (IL-1 B) , interleukin-6 (11.-6 ) , interleukin-17 (I1.-17) , tumor necrosis factor- a
(TNF-a), and fibrotic factors including matrix metalloproteinase 9 (MMP9), Collagen 1 , galectin-3 (Gal-3), and
a-smooth muscle actin (a-SMA). Cardiac tissue was analyzed using data-independent acquisition-based proteomics.
Experiment 2  Based on the proteomics results, rats in the inhibitor group were given 12. 6 g/(kg+d) of sterilized drin-
king water once daily, along with intraperitoneal injection of the tumor necrosis factor receptor-associated factor 6
(TRAF6) inhibitor C25-140 at a dose of 5 mg/kg once every other day for 2 weeks. The protein and mRNA expres-
sion levels of TRAF6/nuclear factor-kB (NF-kB) pathway-related factors and associated fibrotic markers in myocardial
tissue were measured. Results Compared with the control group, the model group showed elevated anal temperature,
decreased tongue RGB values, prolonged average duration of atrial fibrillation, reduced cardiac function parameters
(EF, FS), increased LLA/AO ratio, elevated myocardial collagen volume fraction in the left atrium, increased Collagen I/
Collagen III ratio, enlarged relative area of lipid droplets in the left lateral lobe of the liver, elevated levels of LDL-C and
FIB, decreased TT, APTT, and PT, increased whole blood viscosity (at low, middle, and high shear rates) , plasma
viscosity, and ESR, reduced hematocrit, and elevated levels of inflammatory factors (CRP, IL-18, 1L-6, IL-17,
TNF-a) and fibrotic factors (MMP9, Gal-3, a-SMA, Collagen 1 ), with statistically significant diffe-rences (P<
0.01). Compared with the model group, the Huoxue Wendan Formula group exhibited significant improvements
in all the aforementioned indicators (P<<0. 05 or P<<0.01). Proteomic analysis identified 73 key reversely expressed
proteins, among which TRAF6 was identified as a core protein, and these proteins were enriched in the NF-kB signa-
ling pathway. Both the Huoxue Wendan Formula group and the inhibitor group suppressed the protein and mRNA
expression levels of TRAF6/NF-kB pathway-related factors and associated fibrotic markers (P<<0.05 or P<<
0.01). Conclusion The Huoxue Wendan Formula may attenuate myocardial inflammation and fibrosis by inhibi-
ting the TRAF6/NF-k B signaling pathway in myocardial tissue, thereby exerting multi-target therapeutic effects on
atrial fibrillation with phlegm-heat stasis obstruction syndrome.
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