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ABSTRACT: AIM To investigate the effects of Qifu Yixin Granules on cardiac inflammation in a rat model of
heart failure. METHODS  The rats were induced into chronic heart failure ( CHF ) models by 6-week

intraperitoneal injection of doxorubicin followed by the random assignment of the successful rat models into the
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model group, the captopril group (22.5 mg/kg), and the low-dose, medium-dose, and high-dose Qifu Yixin
Granules groups (2.84, 5.67, 11.34 ¢/kg) , in contrast to the normal rats of the blank group. The rats had their
body weight monitored; their cardiac function assessed by echocardiography; their serum levels of NT-proBNP,
TNF-a, 1L-6, IL-1 and CRP measured by ELISA; their cardiac morphological alterations observed by HE and
Masson staining; their cardiac protein expressions of TLR4, MyD88 and NF-kB detected by immunohistochemistry
and Western blot; and their cardiac mRNA expressions of TLR4, MyD88 and NF-kB measured by RT-qPCR.
RESULTS Compared to the blank group, the model group exhibited significantly reduced body weight, LVEF
and LVFS (P<0.01), alongside significantly elevated LVEDD, LVESD, and serum concentrations of NT-proBNP,
TNF-a, IL-6, IL-1 and CRP (P<0.01). Additionally, the model group displayed greater myocardial inflammatory
cell aggregation, increased collagen deposition (P <0.01); and upregulated myocardial protein and mRNA
expressions of TLR4, MyD88 and NF-kB ( P<0.01). Compared to the model group, the groups intervened with
captopril or medium/high dose Qifu Yixin Granules demonstrated significantly increased body weight, LVEF and
LVFS (P<0.05, P<0.01); significantly reduced LVEDD, LVESD, and serum levels of the aforementioned
indicators (P<0.05, P<0.01); mitigated inflammation and collagen deposition ( P<0.05, P<0.01); and
downregulated myocardial protein and mRNA expressions of TLR4, MyD88 and NF-«B (P<0.05, P<0.01).
CONCLUSION Qifu Yixin Granules attenuate cardiac inflammation and improve cardiac function in doxorubicin-

induced CHF rats; this therapeutic effect is mediated by inhibiting the activation of the TLR4/MyD88/NF-kB

signaling pathway.

KEY WORDS: Qifu Yixin Granules; heart failure; inflammation; TLR4/MyD88/NF-kB signaling pathway
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1.1 %£3%3zh4p  SPF HUEPE Wistar KR 82 H |
6~8 JHiY, RFiE (200£20) ¢, MEB M (b
W) AEYHERARA [ S sh YR VR IR S
SCXK (%) 2019-00107], 3% T H il B2y Ky
SPF 2% 5l ¥y S 3 vt [ 5 56 3l W) 4 T3 7T ik 5
SYXK (H) 2021-0004], HHKEKK, 4EHEE
RN R, KT 5 BB 12 h 8B ik A7 LA 4EdE R
SR AT o, ARSI RAS HOR R B 2K
SRR R E (BB A 2023-599)

1.2 #Hh5EA KO (BHHIN 22
A IR F A=, 65 20211001 ) 5 KRG A
(LLPEEAEIE R 25 A BRA W, b5 H19993357)
R E R (L REERBEARAH, #5
25316-40-9) ; TLR4. MyD88. NF-kB $iik (3 [H
ImmunoWay /A A, #t*5 YT0744/B440R . YT2928/
B2803, Y3108/B0801) ; KB N Jihif flifH 3= (NT-
proBNP) | FHAIEA R (IL) -1, IL-6, MR IR3E
HF « (TNF-a) ELISA iX# & (VLB 30 A
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FR 2N &), it 5 MM-0329R2, MM-0046R2, MM-
0180R2., MM-0180R2) .

1.3 ME  FEIK (FEE SCILOGEX A Hl, #l5
SK-0180-E) ; e Hzfbib# AR R4 (dbnt
N—EYHEARGRAF, B5 WD-9423C); &F
MRk ¥ B R % (£ E Bio-Rad A H, #l %
ADO04121S-C50) ; ML (W RABHE TARA
F, BS JB-P5); AR L (WA &Rt
AR B A R A A, BIS KD-P); PIAHL (L
R RAER A BRA R, RS RM2016) ; 148 (K
HETT SR R (AR A A PR A F], 45 GFL-230) 5
BR RS (HAJEREAH], #445 NIKONDS-U3)
2 Fik

2.1 Zhthom, #EALE KBRS NZH
(12 H) FIERA (70 B, wigE ok R
HESPIEE R 2.5 mg/kg, B 1k, L6 &, WL
KEAETR, BE ., TGSROIOR PRSI i
PR, IRREHLAMEL 10 BRI 240 K UG I LVEF
LVFS, PFH CHF mfe a5 i) ™ 7 Bt fa)
A 24 HORRAET:, A HEB D 46 H KR
BEALS ARERIA 10 H | RAEEFIH 9 M 5
CFURLAG . . mRlE S 9 K A AR A2
HEH G TAMEK, RIESFAES S T 22.5
mg/kg RFET FITR W CRF 25908 AR A LR 2R
K, WA 1 meg/mL IR B ) ; MR O ORI
o EAIEAS IS A TLL2.84, 5.67, 11.34
g/kg ECPitfi O UKL IR BB (CORLF In A AR BLER K
A 0.28, 0.57, 1.13 g/mLiB&IK) , HKR 1K,
HELEVEE 6 JA, ST R I ER I 10 S S 5 K B R
MRS . R, RBTE . A EWS) . EERE K
/ME AR TEAF L

2.2 wiEHAEMNKRASHE HAHERE, K
U I TS 3% I EL L 240 (1 mL/kg) EATIRRIE,
EMNEE T & b, BIBRIERE &, AT AR
SR o5 Ae AT A TN, JfRREE 5 3 0
JEMAC 4 T 5K B 0 2 8, A A 20 A I A3 A
(LVEF) | ZELEAMAE (LVFS) | Zeb B 675K
KB WNAE (LVEDD) | 7 0 % W4 K W N 4
(LVESD) .

2.3 ELISA %4 f2 7 NT-proBNP, TNF-a, IL-
6. IL-1 & CRP K-+ B4 RE, KREE
24 h, MEREES 3% B ZM (1 mL/kg) SE4T
BRI, GOBESRIM 3 mL, #E, LL3 000 r/min &0
5 min, )20, $%BAHRN ELISA 2457 & 1308

PR, KO 450 nm PR AAKFLEEE (OD)
i, iH8 % NT-proBNP . TNF-a, IL-6, IL-1 &%
CRP 7K¥,
2.4 SMALHE £&  BSHRRAELE LR
ZHAL, A R W, K S A s i
#U R (JREE 4 pm) , YIRS KAL, 178 HE
Pt RS T UL,
2.5 «SPUZLLE Masson & HUDHLA LA BED)
R, BRESKABIE, i B & 3 54T Masson Y
o, T BB T ME LT 4e bR, W oA
FH, Wt Image J 8K 53 B i R 25 R e B
(CVF), A0k CVF = (3 6 7m BV 8 T
H) x100% .
2.6 Foark stk m s LZe 2 TLR4, MyD8S8,
NF-kB & & £i&2  BUONIHLUAIET A, BADLE
BE WA 20 min, A EF NN EME ALY
fifg, SRS 10 min, PBST PG —3t 4 °C i
Hid, H PBST PE¥ I s v 3 5 i 0 & 20
min, PBST Y& E I P EEFE 40 min, HRFL
PBST ¥£i% . DAB €4 PBST &1k, FhAK 4% 2
min, JKPEIFRAREE, B m s KACS, SR
W R, SRR AR TS TLR4 . MyD8S |
NF-«kB #1335, 1T Image J B4-5¥7
2.7 Western blot &4 & AMLZE 42 TLR4, MyD83,
NF-kB & @& & ik BULILAIZ 20 mg, JITA 200 pL
ZURIE (RIPA : PMSF=100 : 1), & Tk B0FE,
20N ZL, SEIE A, 1 BCA & H @ &k
Rl R A e B, BhE bR, BREgat 10%
SDS-PAGE %E i HL Uk J5, %% # 2 B i | & M
(PVDF) [, ¥ PVDF 5 & 5% AR YR AT 1x
TBST EiRWFE 2 h, SWREN—PEL CIHE
SR, WHYS HRP B —4T (1:10000) WFFE
2 h, TEIEEE G R RO, 7E X FHERIK
Fr B TR, T Image J 8N 52 & H BRI K
JEH
2.8 RT-qPCR %4 | & JUZL 4% TLR4, MyDS8S .
NF-xkB mRNA &i&  HUO LA S, R TRIzol ¥
FRIUE RNA, F#E S cDNA, #E47 PCR 4714 )2
N, PIERRF A 95 C HAEM 15 min, 1 PMEH;
95 CAE M 10 s, 60 CiB &k 20 s, 40 PG, LU
GAPDH HNZ:, K 27"k H A2 mRNA
MIXFRL, 5l HAE T AY TR () BhE
ARG, F19F5 0% 1,
2.9 S F oA T SPSS 26.0 A UEAT AL
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*x1 519F5
Tab.1 Primer sequences
HH 51975
GAPDH 1E17 5'-GGCACAGTCAAGGCTGAGAATG-3'
S 5'-ATGGTGGTGAAGACGCCAGTA-3’
TLR4 1E 6] 5'-CCGCTCTGGCATCATCTTCA-3
ST 5'-CCCACTCGAGGTAGGTGTTTCTG-3
NF-xB 1E [ 5'-TGACGGGAGGGGAAGAAATC-3’
F 1) 5’ -TGAACAAACACGGAAGCTGG-3'
MyDS88 iE 6] 5'-TATACCAACCCTTGCACCAAGTC-3’

S 5'-TCAGGCTCCAAGTCAGCTCATC-3’

HOBURLL (xes) FoR, AL HECR NN E )y
250, P<0.05 FRZER AL S

2 HA L, B R FODIREEPS LVEF, LVFS
% (P<0.01), LVEDD, LVESD fHJF& (P<
0.01); SR LA, RICEFIA R RERT 5500
kbim a4 KB LVEF, LVFS {E7FE (P<0.05,
P<0.01), LVEDD, LVESD {HF#{X (P<0.01),
B B 25 0 SR TP ) B 41K B LVEF E TR (P<

0.05), LVEDD, LVESD {H#fik (P<0.01), W3
3, ZERHEN B g ORI CHF RO Diae A
BEEVE

K2 BAARERELLE (g, s, n=8)

Tab.2 Comparison of body weight of rats in each group

3 &R (g, xxs, n=8)
3.1 EWHCHES CHF KRAAR BN Hh 5 ?ﬂ;g e it
. EHA 432.64+15. 39
ZEHH Hﬁ«ltfﬁL, AR 21 RGBS AR o i AR AR (P<0.01); R 342 43428, 18 **
SHUMALCE, AR MO BOR | AL 375. 85221, 05"
X0 o E =N m PR £ 0 DR A ik 41 360. 12+24. 49
R R R B SN (P<0.05, P<0.01), i L 8. 07anl. 54"
%2, FE BT 25 0 JBURE 5 77 2 381.28+31. 00"
3.2 EMBSEES CHF KK SHiewdm 5 FE: 55 ALHER, * P<0.01; SR L, #P<0.05,# P<0. 01,
*3 &HAKARLVEF, LVFS, LVEDD, LVESD {&Lt# (¥+s, n=8)
Tab.3 Comparison of LVEF, LVFS, LVEDD and LVSD values of rats in each group (x+s, n=8)
20 5 LVEF/% LVFS/% LVEDD/mm LVESD/mm
= 78.12+5.74 44.87+2.71 4.55+0.25 2.87+0.22
HERIZH 37.75£2.71 % 32.00£2. 82 6.26+0.31 " 4.72+0.17*
R FIZH 46. 62+6. 06" 41.75+1. 63" 4.7120. 14" 3.62+0. 15"
*r@[?ﬁﬁ AR AR5 B 2 38.87+2.74 32.75+2.33 6.27+0.23 4.53+0. 14
FERT 25 0 U r ) 2 42.75+2.37% 34.62+1.79 5. 60+0. 20" 4.28+0. 16"
T B £ O O 3 7R e 4 43.75+3. 45* 35. 87+3. 25" 5.26+0. 09" 3.75+0. 30"
0. 525 [AE, ™ P<0.01; SHERAILE,*P<0. 05, P<0.01,
3.3 KW H S HA CHF KR fiF NT-proBNP, R HIZH AR 5.0 W0k | w5504 ok BULIG
TNF-a, I1-1, 11-6. CRP K&-F&s % HoH4A NT-proBNP | TNF-a, IL-1, IL-6, CRP 7K *F &1k
Fo, HEARYLH K BRI Y NT-proBNP | TNF-ao, IL-1, (P<0.05, P<0.01), FERM 25O Wk % 7 & 20 KB
IL-6, CRP KV Fhim (P<0.01); SEAALE,  IMiF TNF-o, CRP /KFFEL (P<0.01), WK 4,

%4 SHKARIME NT-proBNP, TNF-o, IL-1, IL-6, CRP 7KF k% (pg/mL, X+s, n=8)
Tab.4 Comparison of serum NT-proBNP, TNF-«, IL-1, IL-6 and CRP levels of rats in each group(pg/mL, x+s, n=8)
2H 5 NT-proBNP TNF-a 1L-1 IL-6 CRP
A 47.92+7.02 47.31+3.85 73.62+5. 31 37.30+3. 47 535. 65+36. 64
BRI 137.39+18.35™  218.74+8.29 ™ 195.75+15. 63 ™ 103. 0425, 45 * 1 241. 11+36. 64 ™
R FIZH 64.38+9. 53% 81.51+7. 40 87. 82+ 14. 79% 59.50+3. 94% 719. 50+33. 05*
TR 5 0 ORI 119.41£6. 79 162. 07+4. 76* 202.91+35. 31 90.05+11. 05 1 066. 62+89. 42%

102. 24+4. 27*

e
s R RN Uik ks el el
w4 81.07+7. 65"

TERF % O R i 7

156. 43+26. 40
115. 23+24. 30%

969. 81+36. 79*
767.31+65. 11%

81.92+6.35%
61.69+6. 58"

134. 04+27. 01
119. 08+35. 45

W, SEA4HE, ™ P<0.01;
3.4 EWH-SHEEs CHF KRS PULE 28 % T 4k
#%om R DL/ LA IR K . 4 R TR
go, FAONARREASYE | IRBE, WIAF4ERT, Al
R 5 R £ 0o U IR 1t 28 UL D O LA
MIAER . SO ERYS &6 530 LA B A% [ 4, LEF
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Y (A TSR AR AN, WAL 1, %£5 BAKR CVFELLE (x+s5, n=3)

T BEFROIEMEIER, MR, aafikmnnil
fﬂﬂﬂﬂﬁlﬁﬂmﬁi WA Wi %e s SREOHSk R RN,

B1 BFHAKXROLAELR HE L8 (%x200)
Fig.1 HE staining of rat myocardial tissue of each

group ( x200)

3.5 EWHE-SHAsT CHF KRS WULE 21 4F 4 dd
B P, B R O I U AT
AEFORUE I, CVF{ETHE (P<0.01); S
L2 S o 7| 4 E =Y UG E NG 1 VA= e e E = WY 1
HAE SR LT 4 ORI, CVF (HFEE (P<0.01),

ks, K2,
3.6 KM H S H R CHF K R S UL 4% TLR4
MyD88., NF-xB &w& &k eh&n gl b
Western blot Z5 4 /R, Ha5 Fdl b, A
KED WL TLR4, MyD88, NF-«B Eﬁ%@ ik
Fo F[AKXROM

#3 TLR4, MyD88, NF-«B EEKILLLE (Fzs,

Tab.5 Comparison of CVF values of rats in each group

(xxs, n=3)
2451 CVFE/%
ZEHH 12.54+1.63
TERIZ 47.15£5.14*
AR H 19. 66=4. 21%
FER &8 0 TBURLARG 77 20 40. 66+2. 82
T B £ O R R A e 2 35.22+5.29
FEBRE 25 0 JURE 5 7] 2 2 26.21+3. 42"

. 5aAAE, * P<0.01; SHRAH L, " P<0. 01,

B2 fHAKROINAL Masson e (x400)

Fig.2 Masson staining of rat myocardial tissue for
each group (x400)
FHE (P<0.01); SHEIRIZ ER, RIEEFIL4 R

A g o A 5 500 2K B O LA 20 TLR4 . MyD88
NF-kB % H £ LB AL (P<0.01), W6,
K 3~4,

n=3)

Tab. 6 Comparison of protein expressions of TLR4, MyD88 and NF-kB in myocardial tissue of rats in each group (xz=s,

n=3)
4151 Rl R A ) Western blot
TLR4/% MyD88/% NF-kB/% TLR4/B-actin MyD88/B-actin  NF-kB/B-actin
L] 15.770. 08 30. 38+0. 07 23.22+5. 54 0. 45+0. 02 0. 59+0. 16 0. 48+0. 02
BRERIZH 60.29+0.09*  60.87+1.45™  53.68+0.60 " 1. 56£0. 04 ™ 1.31£0.03 ™ 1.55+0. 05 ™
RACEFIH 30. 71x0. 13* 32.570. 06 29.04£0. 13% 0.72+0.01* 0. 64+0. 01% 0.73+0. 04*
BB £ R AR 1 2H 45.08+0. 14* 53.58=0. 06" 40.910. 11% 1.390. 03* 1. 09+0. 01% 1. 34+0. 04*
BB g 0 JUAE Hh R e 2 39.91+0.09"  43.77+0. 05" 35.55+0. 12# 1. 16+0. 04* 1. 05+0. 04* 0.97+0. 02*
BB £ 0o JUAE g 7] e 2 24.07+1.07* 33.70+0. 11* 31.94£0. 25% 1. 05+0. 02* 0. 80+0. 04* 0. 74=0. 02"
T G Egs,  P<0.01; SRR LEE, 7 P<0. 01,
3.7 EWHCHEN CHF X LS MAR TLR4, 4 iFig
MyD88, NF-«xB mRNA &k &5 %@ H=H4H HEESIA CHF J& T “DkR” B, Hok

B, BV KR LA 2L TLR4 . MyD88 . NF-kB
mRNA Z635THE (P<0.01); SHERIH L, 4T
S S I EE RS IERY Y Bl U YA RN =71 e g 2 T e 2R
TLR4 . MyD88. NF-kB mRNA F ik ¥ ML (P<
0.05, P<0.01), W#k7.

PRVEBUR A bR, MBS, HOM g0 ABURE
DT ECEEANTR B ORI BRI R B
B ASATK, HORE A SR g
JEEFIRANITE | ﬁ**?%m, 2GR LT L z’%’wﬁ

Pamnn, BOR LR, FD TSP AT KT
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B3 SHEKXRONESR TLR4, MyD88, NF-«B EAREHLLE
Fig. 3 Immunohistochemical staining of TLR4, MyD88 and NF-«kB protein in myocardial tissue of rats in each group

W, ANEAY, B RIEMA, CHRIGEMA, D~F
SR I B O WORLAR . T R AL,
E4 FAXROAALR TLR4, MyD88, NF-xB
ERHTE
Fig. 4 Protein bands of TLR4, MyD88 and NF-
kB in myocardial tissue of rats in

each group

R7 BAXROINALR TLR4, MyDS8, NF-«B mRNA
FRiELLE (xxs, n=3)

Tab. 7 Comparison of mRNA expressions of TLR4,
MyD88 and NF-xB in myocardial tissue of rats in
each group (x+s, n=3)

21 5 TLR4 MyDS88 NF-kB
ZHA 0.56+0.08  0.95+0.05  1.02+0. 16
BT ZH 0.98+0.04™ 2.06+0.06" 1.57+0.09*"

i 0.72+0. 05" 1.13+0. 11* 0. 62+0. 49*

FER SR ORI ZH 0.8520.07  1.81+0.07  1.32+0.58
FCE 25 IR PR AL 0. 78+0. 06" 1.54+0. 09" 0.95+0. 06"
R 25 O E AL 0. 68+0. 027 1.24£0. 10% 0. 62+0. 12**

H. S AYIHE, * P<0.05, ™ P<0.01; SHERL HE*P<
0.05,"P<0. 01,
IR ZE S BIRAIKTT, N, 44
MLz 85 SR . ABRIK Z I35
2540

AR 2205 R B, RAE S B 2F CHF &R
KB4t #2, i TLR4/MyD88/NF-kB {55 5 i %
D)2 R 428 98 i GBI I I R A% oA AL, TLRs AR %%
KAGIE Z SR B JE AR AH DG 73 F B (PAMPs)
M2 TR (DAMPs) By =K, 78
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