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HE BR Firimomks sgms %8 K A miE TLRA/Treg 1z 5 i@k e 3%vm, Hik RALA
KA IREILARF) S WAL L )G O 1 T 3B R RAEARL, PR o 69 28 A X A ALy AR A, FHSHHE
4l (4255958 mg/mL), #H¥AlEM (42%5%F 479 mg/mL), KA F4 (4 25F 2.40 mg/mL),
HFWMT A, BEBFARAAT R, PHEANTHETLY, BFRAPERALTEFT AR LK, TR
4 BJE, MERMH MG IEHBIGHK . S IBIHE AR R T, 5JR %% A 84053 KF= Western Blot
A Toll #2244 (TLR4 ), #AFHLE-F 88 (Myd88 ). TIR &#yikiEko-F (Trif ). E-F « B (NF-
kB). X kIEEZ G P3 (Foxp3) it a4y &k, ELISA x4 ik v hg 24 (LPS) #= IL-2 4%,
2R LHRFARak, BEAALTKE RNZ (LVIDs), A4 K AAZ (LVIDD), "REZHE /RS
RJEAL (VHICD ). LPS. NF-k B, MyD88 % TLR4 /K-F+# 3 (P<0.01, P<0.05); 2 =4+ 5% (LVEF ).
EEss%saE (LVFS)., VH, CD % Foxp3 & -F %1% (P<0.01, P<0.05). LA A ab4x, +2 5.
& A &40 LVEF 3% &, 187248 LVFS #& (P<0.01, P<0.05), P2 #&4 LPS 424k (P<0.05);
2% %21 VH. CD %% (P<0.01), VH/CD & (P<0.01, P<0.05); ¥ 2 % # %21 Foxp3 ik ki
(P<0.05), ¥, Zfl&4 TLR4 &£ TR (P<0.05, P<0.01), "% &/ %20 NF-k B, Trif Z4&H]
¥4 MyD88 & ik Fifl (P<0.05), &if #Hoftisr AA@d e - MKk ESh B S szirm, &
YE R 5% 7 A il TLR4/Treg 43 5 1@ ¥ A40 % ,
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Effect of Yixin Huazhuo Formula on Intestinal TLR4 /Treg Signaling Pathway of Chronic Heart
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ABSTRACT Objective To observe the effect of Yixin Huazhuo Formula ( YXHZF ) on intestinal TLR4/Treg
signaling pathway of chronic heart failure rats. Methods The heart failure rat model was established by left coronary
artery ligation. Totally 28 successfully modeled rats were randomly divided into model group, low dose YXHZF
group (2.40 mg/mL ), medium dose YXHZF group (4.79 mg/mL ), and high dose YXHZF group (9.58 mg/mL ),
7 in each group. Besides, a sham group was set up consisting of 7 rats. YXHZF groups were given YXHZF by
intragastric administration. The sham and model groups were given the equal volume of normal saline. After
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4 weeks, the changes of color Doppler ultrasound index and myocardial tissue pathology were observed. The levels
of toll-like receptor 4 ( TLR4 ), myeloid differentiation factor88 ( MyD88 ), IR domain-containing adaptor protein
inducing IFN B ( Trif ), nuclear factor kappa-B ( NF-k B ) p65 and forkhead box P3 ( Foxp3 ) were determined
by immunohistochemistry and Western Blot. The levels of lipopolysaccharides (LPS ) and IL-2 in serum were
detected by ELISA. Results Compared with sham group, the levels of left ventricular end-systole diameter
(LVIDs ), left ventricular end-diastole diameter, LVIDd ), villus height / crypt depth (VH/CD ), LPS, NF-« B,
MyD88 and TLR4 increased ( P<0.01, P<0.05), the levels of left ventricular ejection fractions (LVEF ), left
ventricular fractional shortening (LVFS ), VH, CD, and Foxp3 reduced ( P<0.01, P<0.05) in the model group.
Compared with the model group, the levels of LVEF increased in high dose and low dose YXHZF group, LVFS
increased in low dose YXHZF group (P<0.01, P<0.05) . The LPS quantity decreased in medium dose YXHZ group
(P<0.05) . The levels of VH, CD in all YXHZF groups increased ( P<0.01 ), while V/C reduced ( P<0.01, P<0.05) .
The Foxp3 expression of high dose YXHZF group up-regulated ( P<0.05) . The TLR4 expression of medium and
high dose YXHZF groups decreased ( P<0.05, P<0.01) . The levels of NF-« B and Trif in YXHZF high dose group
decreased, and MyD88 expression of YXHZF low dose group down-regulated ( P<0.05) . Conclusion YXHZF has
the multi-target effect of improving heart failure through the heart-gut axis, and its mechanism might be related to the

regulation of intestinal TLR4 / Treg signaling pathway.
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DR Z M2 B IREE AR, I iE 2 e
() A8 Ak S AR O 5 7R rp i R 45 A B i 51 A
i1 E Y . HETHFGE R, Toll B Z 14 4 (toll-like
receptor 4, TLR4) / 1 35 ¥£ T 4l )2 (regulatory T
cells, Treg ) i #& X} T4t 45718 e M bi ke e A
FEAEH . TLRs IR RIRMEE DT, W MK
Z [ A A5 R R S E I BB Y, Treg &2 —
M R = 2235 IL-2 Z 4K o 4 (CD25), HAGHsE
I Thter) CDA'T 4R AE, Treg i 7 WAL i A+
(TGF-B . IL-10, IL2, TNF-a ., L4, IL-13 %) SkiM
T S I FH B oA B

EDFEMIGRIAGIT T, T2 ek B I R
SERFI AT B, AERROIIRE  IR BB RSy T
HA @R ® . g fbiior b E gy 12
BOhmEm R, FAS . wE, 12 b Ea.
FERL . FAT . BAR . IREFIETE, 2 EKML .
AT, ALk IR, ARRRAIK, BT H A
WA R A B IEATA I o ASREFCAUR A 1 O K
FRERARY, Mty — Wl A B, SR g 0 A v 5 % i i
TLRA/Treg 55 @ B A REMAVERT, OB AT i6TT O

chronic heart failure; toll-like receptor 4; regulatory T cells; Yixin Huazhuo Formula

PR HEEE S AR SO
ME57TE

1 Y fdEEMErE SD KEL70 B, Bk 6 i,
SPF %, {A (160+10) g, T V%R - b
IR WA PR AR [ PIES : SCXK (1) 2013-
0016]. Bh¥ia F=F Wil B 25 K 2= s sL ga bt 55
> SPF KW b, sh# St g 5 G 48 UE5: SYXK
( #7 ) 2018-0012, & B i i Ly P 17 57 2 Ji] 2 (k&
(220+10) g, ®HIEEMEFE, B HRUOK, ALK
WL S 24K A4 s A0 B 2% B 23 o AL HE ((No.
IACUC-20181022-06 )

2 25 ghO oy BT g S ORI R,
25di (N H ) - B 7.5 g, AR
YTk 6.67 g (L5 K1806020); %% 9 g, 4
SRR 24 FR R 3.33 g (it K1810067 ) 5 1=
6 g, B ERARY TR 5 g (Hit5: K1808018 ) ;
fbiGer 2.7 g, & WRA Y TRk A 69 (5.
K1808099 ); =t 2g, kA Tk h 39 (it
5. K1810001 ) ; H:A 2 g, & ye WURIAH Y Tk 0y 6 g
(#5: K1805003 ) ; HA] 1.2 g, HF 7o iikifl 4 Tk
A 10 g (L5 K1805043 ) ; 1A% 3 g, & va BikiA
MR 10 g (415 K1808029 ) ; %15 2 g, Hirai
B S TR 10 g (b5 K1804054 ) ; ARG g,
F TE URLAE S TR 3.33 g (#it5: K1807066 ), 1
WA T T s A 2l A BRA ]

3 F A S A E TR I8 2 b
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(lipopolysaccharides, LPS) & (975 :A054-2-1),
FIAIA % -2 (interleukin-2, IL-2 ) i®XF1& (585
HO003 ) ¥4Ity [ rg 5t RS A T RH A BR S v 5 bt
RUBERE ML IH T 88 ( myeloiddifferentiationfactor88,
Myd88 ) Hifhk (155 . 42838, W[ %[E CST AH] ),
St TIR 45#e%3% 707 ( TIR domain-containing
adaptor protein inducing IFN B, Trif) ik ( #85-.
ab13810, Iy H ¥ [E Abcam 23w ), i B H T
k B (nuclear factor kappa-B, NF-«k B) #i {& ( 1%
5. 8242S, W HEE CSTAH ), Hbr B X KAE
% 11 P3 ( Forkhead box P3, Foxp3) #ifk ( #7 5.
ab22510, 1 [ #[E Abcam /A H] ), FLH R TEEST
K TLR4 (575 ER1706-43, W [ 422 YR
A ). SEE (H5: 236181101, Iy &1 D425
ARRAF ), A Z-RIERE (4t : 18072011,
W A IR AT 25 A R A ), WRZER ST (4t
5. 180423, W HEMA LB I E AR A F ).
FBALLS: DS YREEIT AL (B AWS, £
Hallowell ), /Ny S/ EBIEY R4 (#1%5: USB-
AMP, E[E EMKA), /NI EREEAL (B85 . AS-
01-0007, [ Summit A F] ), /NI SR R 50
(#15. vevo1100, HA FUJIFILM A ),

4 YRR S 70 HARREEHL R 60 HAR
AU A 10 R FRA ., SR S W4T 7 56 R 3l Bk 45
AR, ZEH T ESRITEHEES T PSR, AR
AL /N B R IERT AL, R FH 5 3UbE 175 S BRI ke B2
3%~4%, HEFSIRBEIRIE 1.5%~3%, /N %
MRS, TAKSE 3. 4 EFH, FEHF
Foy, REE M, AU RN 2 ik 52 B ) B 5 A0 HE
SEAEFLR BRIk e % 3, Z5FLI e i BRI 2045
TERRAN Z A% DA SR O IE SR T 3, W AAE D
Jo, DKM I I T S R R S, 0.2 mL/ HE I
S BFARAGFLALEFL, HAL IR SEAIAAH .
WAL R A 2 HARLR BRAETS, M #%h 97%.
ARG 5 4 T AT O NER A, A2 % 5 i 53 2L (left
ventricular ejection fractions, LVEF) {H <50 %
(A5 AU RS B A O I 1 1 7 o i A AR ol 37 0 a2
A,

5 @RI Sk E A SR R
KERIL28 H R HE - REHNL 44, AT H,
BRI, g bmlor (RFReh ) il . hehr
FIFL AR, T s otbmors (&
2411°9.58 mg/mL ), H ( F 245 4.79 mg/mL ), K (&%
2t 2.40 mg/mL ) #E B R AR T ilm R FH 2 Ry 2

1. 1245), 2mL/ H, 8RR, RFRHAKREEHE
MUt 7 H, RF ARG AL sh P 25 755 AR T
KRR . TR, 4 54,

6 FuillfEds ke oy ik

6.1 —MWIHN MEAAKRENEM, RE, B6,
IR,

6.2 OIIRETEAT O MER A I i 4R/ B
Pyur R AL I R BV, T40 B =81 T 2=
BN E . R/INS W AR RGeSk 43 il
X KB 26 28 2 [A] B U 46 1 )R 2 (interventricular
septal thickness at end-systole, IVSs ). 7 % 7 [H]
FEET 5K B (interventricular septum thickness at
diastole, IVSd). Z== W4 K N12 (left ventricular
end-systole diameter, LVIDs), 7& % 4F ik K N 12
(left ventricular end-diastole diameter, LVIDd ).
7c % 5 1 4> %% (left ventricular ejection fractions,
LVEF ). A= E4h4s%2% ( left ventricular fractional
shortening, LVFS) %314l i ( stroke volume,
SV) #ATHIN, ShWALFERET, £ 4R BRITT O
BRI ¢

6.3 HE Q4 P st 4.0 LR ] iz 20 21
RUAE4 CTH 4% ZRHETEE 24 h, BHT L
Bk . “HZRE . AtsasE, U1 (3 wm) 17
HE Jeta, Zeflilf. K. JRRZEYE . PRemmget
HAE, BT 200 {5050 TWE, Xnindigl
Rk R 2R 2 ALY, R MERE SN 7 i SN
F, iz H NanoZoomer Digital Pathology Image %k
Wi E M EEE (villus height, VH ) FIF& 5 R &
(crypt depth, CD), JFiHB40E & / RS W EE
(VH/CD ),

6.4 LRI R 7 412 TLR4 &
s ANEMYIA (3 pm) 7560 CHEFEHLE 2 h
Ja, @ZHIOR T IS A BRIk, MER Bt
Ji. 3% H,O, Byt At . L= s AR
WEMAE, WHhnidsE—49 (1:1000), 4 CHEEFLKR.
WwH, WM HiFE 60 min, DAB WL, B W
SLUERE R Ry, STRPZ RN, IRRERE G
Mut%, Wik, &M, th¥EREE . SR Carl Zeiss
Imaging Systems {47 & 743 I AR R
)20 g vz

6.5 Western Blot/#: il [1] iy Myd88 ., Trif >NF-
k B Foxp3 & [ FRKACE ARt i AL kAl i 41
ZUREM, SRHLBCA BN IR EE A8 2 ik B
T E AR, #0831 B HLf, R A
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A 4x EH EFZHW, 1R, 100 T, 5 min 28
P, WEIZEER, -20 TR, M8 & RN Be & &
W B S, 04T 8 LUK (2 TR E e 85
%% PVDF i, 2 5% WBIsWik i, A TBST #4
B —Pi, 4 TR NG TBST PR, 10 minx 3 1K,
A TBST W) — i, "L 37 THEF 1 h;
TBST ¥EHE, 10 minx 3 ¥k (3% ), H Odyssey
XAALT AN AT 2R G0 R AR BE I 73 B 0 6 4541 K
JEAH

6.6 ELISA il K BN A i LPS 1 IL-2 75
WO &, SIECE 30 ming BULEGEFRHR, $%RFR
HEF TR 100 w L BOARAE AW, 25 AfLh
JA 100 p L FEDUAE &, 25 FI BRIA 100 . LPBS
(pH7.0~7.2 ); AALIIA 50 L FEESRICIETR (A5
FIXTRALL ) 5 BB PR £ bR, 37 TIFF 1 h; =
ST UERPRAR 5 IR, REESLA MK E (H4nik
VIS 788K 1:100), Peigkfa MK 4R80T
BALA A B F] AS0 L &L A a5
B50 wL; 37 C#EEES N 15 ming L4500 50 wL
LW, IR, 15 min P, BEFRAL I E 4 fL
WOCRE, ARPEPRE S EUE T AR 2, S A
bR & .

7 SGiite#ore: SRA SPSS 17.0 i xt
ARSI TR, AR BE R X £ s FRoR, WAL LLER
KH KR s AE S H IR, P<0.05 hZERA 5

# R

1 BAEARR—BN  SAREAE, BT
ARUAPTICEE . SIVERB PR RYOKIER, K2
HI . BIALEH L B BAL . ORGP BA
AR S BERMLME . R IR R K 2E
FeEpf . Ay LR AU i, B RS
RE R S RS E o

2 KAUEALEERINERR LR (R1) S
FARAE, HRAI4 LVIDs, LVIDd i (P<0.01,

P<0.05),LVEF \LVFS F£fik ( P<0.01 ); SR Hh A%,
T 255 & 40 LVEF A1 LVFS {7+ (P<0.01),
2R 4l LVEF {E7HE (P<0.05 ).

3 KAONAL HE sk (K1) i
FARACHNHLIESIET, GERE . RO LA
SUHESIZERL, IR . WAE, DL . IRSE,
Mokz e . meRE . SLEVEL, MAE . SR4ERg AR EON ™
G I ]2 Bieavag e N 1 o [ 5w o e 1
KIFAE 2 AE, SIEARIE, A8 L4k
2445 R LR R O ILEF RS S RL R, O LA
MR . 2SO AR PR A gL, R AN IR I K T
JET AT A AL R B R R 20 A I d A

T A BBTFARLL; B B C My h 25 RE4L; D yrhzheh

AL E A2 R AIEEAL; 7Sk T 4.0 LA
B A4LO VRIS (HE, x200)

4 FAPHHAL HE Je s R vl (B2, £2)
BFARANLN G705, M EHIES AT, s
FAIE O o BERUL R REIEE I B AR I S B | 5L |
L, HEPIANKI, &R Wl , Wi, Rl
P24, H 2425 LR BRI A S 403 5 A A 2 B 0
B, BRSESAET, BEE A T RARIER . S
TR A, BRIZH VH, CD {HF#(%, VH/CD {E7}
= (P<0.05), SHAIZHA:, Heh44l VH, CD {E7t
= (P<0.01), VH/CD fHF%{X (P<0.05, P<0.01).

F1 KAESOHEENEIRLE (X£s)

2151 n IVSd (mm) IVSs (mm) LVIDd (mm) LVIDs (mm) LVFS (%) LVEF (%) SV (uL)

BFA 7 232x0.19 3.10+0.32 7.43 +0.56 4.81+0.51 35.09+6.17 62.37 + 8.07 197.94 + 50.54
e 7 3.38+1.33 3.83 + 1:21 8.76 +1.86™" 6.61.+1.58" 20.41+5.86"" 40:19+10.18"  138.04 + 60.70
GRET S 7 297114 3.6540.85 7.68 +1.68 539+ 1.31 3212+576°%.958.24+8.63"" 193.22 +74.39
rhrZ 7 2.39x0.29 3.01+0.26 7.43+0.68 5.61+0.90 2474 +5.44 46.80 +9.02 18571+ 32.23
rh 2 i 7 244+1.45 3.08 +1.69 7.98 +2.03 5.87+1.84 27.13£6:95 50.78 +11.70* 180.15+67.73

TE: SIRTARALE, "P<0.05,

*P<0.01; SHRI4] AL, ©P<0.05, “*P<0.01
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e ©_ . C)

T A NBTARY; B WBIML; C 2RI 4 D Mg
I s E b2 mRlim ] ; REs ke Ak E s L asi ks
absss

B2 #H4/NmmEsR (x200)

R2 KH/NHVH, CD K VH/ CD HIH4E (X+s)

2151 n VH (um) CD (um) VH/ CD
AR 7 447.63+10.11 230.14+£6.10  1.96+0.04
T 7 373.86+11.40° 17217+7.25 2.24+0.07"
PRI 7 434.74£12.47°% 218.77 £7.00%% 2.01+0.04°%
izl 7 435.23+11.69°" 219.63+5.88°" 2.01+0.06°
thzlimFli: 7 436.83+£11.27%% 223.34+7.77°* 1.99+0.05%%

e 5T R4 k%, *P<0.05; 584 L4, ©P<0.05,
24 P<0.01

5 KA KEIZIE TLRA G difbas R (K
3, £3) WFARMHTLRA A F£ik, SHFRALL
B, BRI TLRA Kb 2, TEmZ i iz
ik, R (P<0.05); SHRIAI RS, Hzhd .
A TLR4 SRk /b, T hadn i f e e %=
ik, BE5HME (P<0.05, P<0.01),

6 #%4 NF-«x B, Trif, MyD88 } Foxp3 & 4%
KR (F4) SEFRAE, BRI HAHL
Foxp3 %3k i (P<0.05), NF-k B, MyD88 ik I
& (P<0.05), SRV LEL, Hehsflmedl NF-x B |
Trif IG5 & 20 MyD88 £ (1315 F il (P<0.05),

i

Py
0 M 0 & ® wm

T AW TFARYL; B AREEILL; C R P25 R 0E4L; D A2y
K2 E b2 flimdl; Hiskirs h TLR4 FHIMER S
B3 4/ TLR4 s difb 253 ( x200)

nnnnnnn i

£33 KU TLRA BRI (X+s )

) n TLR4 BHPEH
RFA 7 2.36+0.32
LR 7 6.52+0.81"
PRI 7 5.08 +0.43
SRESL Nl 7 3.30+055%"
LREST=Hiiliee 7 3.58+0.61°

W S5 T R4 &, "P<0.05; 5 R4 L A&, © P<0.05,
42 P<0.01

ot —r

34 kD

=N =

26 kD

GAPDH 34 kD

Y ACHIRTARYL; B EURAL C AP ZHIRAIEAL; D Hrhih
HHRAL; E P2 e il
4 %41 NF-« B. Trif. MyD88 J% Foxp3 & [1#ik 4%

F4 %4 NF-« B, Trif, MyD88 }% Foxp3 HEIHFikILE (X+s)

415 n NF- k B/GADPH Foxp3/GADPH Triff GADPH MyD88/GADPH
BEFAR 7 0.0087 = 0.0016 0.0095 + 0.0027 0.0640 = 0.1822 0.1101+0.0338
R 7 0.0107/+0.0062" 0.0072 +.0,0009" 0.1078 = 0.0222 0.1625 = 0.0389"
2GR 7 0.0090 = 0.0026 0.0086,% 0.0007 0.0666 = 0.0114 0.1259+0.0275*
e 7 0.0097 +0.0013 00079 + 0.0020 0.0869.£0:0296 0.1260 = 00325
R 7 0.0088+0.0018 * 0.0089 +0.0018 0.0841'+0.0227 0.1275+0.0265

E: SEFRAE, P<0:05; 5EAILIHH, © P<0.05
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250§ 4] Foxp3 #3536 1 (P<0.05),
7 HULPS. IL2F XK (ES) 5
i F AR A, BRI K RS LPS & & T &
(P<0.05), SR LLEL, Hhehihfladl LPS & i
it (P<0.05). 4lEIFbEs, IL-2 &R LG
=X (P>0.05).
R5 KLALPS, IL-2 £iklbi (Xxs)

M5 n LPS (EU/L) IL-2 (ng/L)
BFA 7 207.39 + 26.20 86.09 + 12.52
TR 7 310.21 +30.51* 142.99 + 26.28
I 7 271.84 +28.22 105.84 + 10.11
il 7 227.37 +42.96° 101.87 + 6.71
LRET =T 7 253.86 +21.15 94.64 + 13.56

0 ST ARALE, "P<0.05; SHHI4H s, “P<0.05

Wit

PR R 2 Ry 2 MRS 32 B I R 2 A A,
OFER AR, HAER A IR 3h 12 s S 80 E AR
TETEFIPA L AT OO ol T2 L sk M st ©, ik
i1 B E My N R R RS AL, R 4 B A R
1 Sandek A %5 "0 75 HF 5 3% 1 2 B8 L 3 ik A
JE B Bk MR MG, i 553800 /0 T 54%, 7K il Bl
W iE B D R W, ELUR P B e TR R Y
TNF F1 STNF-R1™", Pasini E 2§ "2 §iF 52 i %5 0> T
REAF R, 03 FE A SO I iy 18 1A i gy 1 s
PR E e, FRREE A0 B R ) il CRP BUE I
Tho Troseid M %5 " % 18 M0 58 3 i ik 4
AR = F iz -N- 2468 (trimethylamine N-oxide,
TMAO ) /KFFHiE, IFIESE TMAO RIE R #0314
HWEA RIS R N E . DRe R, oeE
FATheE . W e ST SR, REA s
OEERER . Bk SERR ™ I Costanza AC 45 1™
W, MRS A E B DR E L OB NS
SHmAE. Mot — RO 2L . S

29G) T ARG LD, JTREFTBNAI T igte, MO IZ
SRR

TLR4 7E1r M F R I TR e gse F g v e T B4R
Mo EIEFEOT, WiE R R 40 AR 8 5 ik
5 TLR4, MITHEREGT N BE 3 AN UM, [HLA
BT WEERBM " MmE MY R R . R
R & A g, TLRA AT ) 3 2 38 B RE o AL IR 7 /
Jifgd RFETH - 32 AR AH S K 7 6 < MyD88/Trif6 ) 3 i,
T ARNF- k B 2 5HLIR B9 SR T 17 Al 6o 17 24 25 7
iTreg 4iftE HwItG T 40M0RIL Treg LG RSN

Tk | Foxp3 ik Jasrfeimiik. EIEFAMET, B
TS I8 e A T e AT, AEULTArh 2
Treg J TGF-B 5 IRV A . SRTTITES) Ik
S REZFEENERT, Wil sh &Vt
WA i TLR J5 sh 2 i %, Th17/Treg 2 fif. r=4:
FANE A6 R Y, TLR4A/Treg (35 5 7 5 2 18  9iF
JRRE S ) T LG P R

DY RIESE DT KM g, HEA
T, S M. B SEAIEE PIAHE, SOE I
WL BHEE . AR LA 1 ASBIR ST AE R I R
SR IO RER I . R KA S
Ah, B E LRI . PR SR E L R 2, e
BEZ M| “FEE SRR E, ZEA IR R SCPRIE
ORIy, HhsES . EERMEOR, S Sk
WAL, PR IREEMAIE, fidar s = bk
BB FRIERBARIK, AT25uE MR, 407 B S
TG, AR IR AT B, ek
OEREHBLOIIREAR 2. O LET A5 0 WL A
B, AR G . E BRI E R, XS
Zhou GF % PV ARGESE AN . AHEST AR 4 5h )
/NG 2 h TLR4. NF-« B, Trif J2 MyD88 & 11 %
iAHEE, Foxp3 HEH & B IIE, SNEEER T LPS
ThiEr . LPS MARCHMNTER, &8 = [RE PR BE (1) 22
PSSy FE LPS 30 5 sh & R s R Ge it
T, e R A OC o AR 2 R TLRA U3, JF:
G ] (DN F=R= s i 11 SO 311 W ada S g
LPS &4 R A, W] LI i 5% 32 42 ol L BE SRk 11
T Bh gt I B 2. SRR R O R R, AR
U BT 5 TLRA/ Treg 5 5 S % V1M & 1Y
G PERIEIIN . AW TR, 4250y T 15,
SER e, PO Nt R, 8L Y fb
FE RV, O T RGN i 5 I A2 45019 100 4 3 0 e 5%
(P<0.05), M5y BAg O - iiasr
TS OB LY ER GAESE S FTNNE A EA £l 7751 A A
TLR4. NF-k B, Trif &z MyD88 7& {4 % 35 B & F %
(P<0.05). Foxp3 # ik I (P<0.05), #4hJA i+
LPS F&{I% (P<0.05), #&/~iZJ7 vl Agil o 184 TLR4/
Treg {5 551 A R0 61 8 N 2 B Gsie O . 28
HNE

ZE LR, 2R ORI BRSO 18 O T O
FILHURIGETIRE, FIRRARE N IR AE 4200 TERS
NF-« B, Trif J2 MyD88 & H ik L&, L Foxp3
FFIAFRRE . AT 718 M0 3 14 B35 4
8 TLRA/Treg 5 il # A1 C.



TE PR S A 25 2021 4 10 J156 41 55 10 1] CJITWM, October 2021, Vol. 41, No. 10

-1220-

(1]

(2]

[3]

(4]

[5]

[6]

(7]

(8]

(9]

[11]

[12]

F2E S ARSCAAER 7

£ % x W

Ponikowski P, Anker SD, AlHabib KF, et al. Heart
failure: preventing disease and death worldwide[J].
ESC Heart Fail, 2014, 1 (1) : 4-25.

EAE . A ELC Sy R R (J] L LG A AR,
2019, 24 (5): 397-398.

Harikrishnan S. Diet, the gut microbiome and heart
failure[J]. Card Fail Rev, 2019, 5 (2): 119-122.
Shizuo Akira. Innate immunity and adjuvants|J].
Philos Trans R Soclond B Biol Sci, 2011, 366
(1579 ) . 2728-2755.

Shizue T, Akihiro S, Keisuke W, et al. Interleukin-7
receptor controls development and maturation of
late stages of thymocyte subpopulations[J]. PNAS,
2013, 110(2): 612-617.

T E P RS S O R T & gy, hE B
b2 g BE 25 G BRI A 2O MR 7 T R 51 2
PO S R Y R A5 5127 L AR [J). T E g
BEgtf e, 2016, 36 (2): 133-141.

TER W, T 5, R, 55 . Bp5sR.O X IUESE
J& U 130 K B miRNA SRk a4 4E T [J]. Sy
TFOIEREA A, 2017, 17 (4): 2174-2179.
Ramezani A, Raj DS. The gut microbiome, kidney
disease, and targeted interventions[J]. J Am Soc
Nephrol, 2014, 25 (4) : 657-670.

Sandek A, Bjarnason |, Volk HD, et al. Studies on
bacterial endotoxin and intestinal absorption function
in patients with chronic heart failure[J]. Int J Cardiol,
2012, 157 (1) : 80-85.

Sandek A, Swidsinski A, Schroedl W, et al.
Intestinal blood flow in patients with chronic heart
failure: a link with bacterial growth, gastrointestinal
symptoms, and cachexia[J]. J Am Coll Cardiol,
2014, 64 (11): 1092-1102.

Schaufelberger M, Ekman |, Bjérnsson E, et
al. Studies on bacterial endotoxin and intestinal
absorption function in patients with chronic heart
failure[J]. Eur J Heart Fail, 2007, 9 (6): 574-
578.

Pasini E, Aquilani R, Testa C, et al. Pathogenic gut
flora in patients with chronic heart failure(J]. JACC
Heart/Fail, 2016, 4 (3): 220-227.

Trgseid M, Ueland T, HovdR, et al. Microbiota-
dependent metabolite trimethylamine-N-oxide is
associated with disease severity and survival: of
patients with chronic heart failure[J]. J Intern Med,

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

2015, 277 (6): 717-726.
Gan XT, Ettinger G, Huang CX, et al. Probiotic
administration attenuates myocardial hypertrophy
and heart failure after myocardial infarction in the
rat[J]. Circ Heart Fail, 2014, 7 (3) : 491-499.
Costanza AC, Moscavitch SD, Faria Neto HC, et
al. Probiotic therapy with Saccharomyces boulardii
for heart failure patients: a randomized, double-
blind, placebo-controlled pilot trial[J]. Int J Cardiol,
2015, 179: 348-350.
Villena J, Kitazawa H. Modulation of intestinal
TLR4-inflammatory signaling pathways by probiotic
microorganisms: lessons learned from lactobacillus
jensenii TL2937[J]. Front Immunol, 2014, 4: 512.
Zou J, Shanker N. Roles of TLR/MyD88/MAPK/
NF-k B signaling pathways in the regulation
of phagocytosis and proinflammatory cytokine
expression in response to E. facalis infection[J].
PloS One, 2015, 10 (8): e0136947
Annie L, Leach ST, Romain B, et al. The microbiota
and epigenetic regulation of T helper 17/regulatory
T cells: in search of a balanced immune system[J].
Front Immunol, 2017, 8: 1-14.
TG, BREA, SKMS, %5 . 630 B8 LR B T EEIE
AR ST [J]. JEatrP B2 R4k, 2013, 36
(8):567-571.
PR, skMS, BReEr, 5. om0 B E O IIRESr
G5 B MUS AR B R AT RIWTSE [J]. thAerp Ry
F4ik, 2011, 26 (4): 870-872.
Zhou GF, Jiang YH, Ma DF, et al. Xiao-Qing-
Long Tang prevents cardiomyocyte hypertrophy,
fibrosis, and the development of heart failure with
preserved ejection faction in rats by modulating the
composition of the gut microbiota[J]. Biomed Res
Int, 2019: 9637479.
Akira S, Uematsu S, Takeuchi O. Pathogen
recognition and innate immunity[J]. Cell, 2006, 124
(4):783-801.
Poltorak A, He X, Smirnova I, et al. Defective LPS
signaling in C3H/HeJ and C57BL/10ScCr mice:
mutations in TLR4 gene[J]. Science, 1998, 282
(5396 ) : 2085-2088.
Neal MD, Leaphart C, Levy R, et al. Enterocyte
TLR4 mediates phagocytosis and translocation ‘of
bacteria across the“intestinal barrier[J]. J Immunol,
2006, 176 ( 5)%"3070-3079.
Cllicfi : 2020-07-10  7££k:72021-09-27 )
SR &



