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B VB AT R AL Y EH A R 10 R, XA B AT A T 3K 2.5 mekg FEEVE ST ALA IO E K
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15 BFEF EM G i & W AR M AAE, S55R A4 W07 AL 4 TMAO NT-proBNP 4 & 3 ¥ & & T %t BB 4 (P<0.05,
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B F% (P<0.05), sk &2 W B D (P<0.05) s A 4 SLEBRAT W 3 KT BT W & &3 WA B (P<0.05), 3R KR A 8
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Effects of Simo Decoction on intestinal flora and TMAO in rats with heart failure
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(Abstract] Objective To observe the effects of Simo Decoction on intestinal flora and trimethylamine oxide (TMAO) in rats
with heart failure (HF) on intestinal -TMAO-HF axis, and to preliminarily explore the possible mechanism of Simo Decoction in
preventing and treating HF from the intestinal flora. Methods Forty male rats were selected and divided into control group, Simo
Decoction control group, model group and Simo Decoction model group by random number table method, with 10 rats in each
group. The control group and Simo Decoction control group received intraperitoneal injection of normal saline 2.5 mgkg model
group and Simo Decoction model group were given isoprenaline 2.5 mgkg to establish model by intraperitoneal injection. After 4
weeks of intraperitoneal injection, the rats in 4 groups were continuously treated with gastric gavage for 2 weeks. The control group
and the model group were given normal saline 7.56 ml/kg by gastric gavage, once a day; the Simo Decoction control group and

Simo Decoction model group were given Simo Decoction 7.56 ml/kg by gastric gavage, once a day. liquid chromatograph—mass
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spectrometer was used to determine rat plasma TMAO, ELISA was used to measure N—terminal pro-brain natriuretic peptide (NT-proBNP)
in rat serum, 16S rRNA was used to examine rat stool samples, and bioinformatics method was used to analyze and compare flora
structure characteristics among samples. Results The TMAO and NT-proBNP content in plasma in model group and Simo Decoction
model group was significantly higher than that in control group (P<005, P<001), and the TMAO and NT-proBNP content in plasma in
Simo Decoction model group was lower than that in model group (P<005, P<001). Compared with control group, the content of
Lactobacillus dramatically increased in Simo Decoction control group (P<0.05), the content of Enterococcus decreased significantly
(P<0.05); the content of Lactobacillus, Prevotella and Bifidobacterium dramatically decreased in model group (P<0.05), the content of
Enterococcus and Escherichia coli increased significantly (P<0.05); the content of Prevotella dramatically decreased in Simo Decoction
model group (P<0.05), the content of Enterococcus and Escherichia coli increased significantly (P<0.05). Compared with model group,
the content of Prevotella dramatically increased in Simo Decoction model group (P<0.05), the content of Enterococcus and Escherichia
coli decreased significantly (P<0.05). Conclusion Simo Decoction can reduce the content of TMAO and NT—proBNP in HF rats, and
the mechanism may be related to the change of intestinal flora and intestinal-TMAO-HF axis in HF rats induced by Simo Decoction.

(Keywords) heart failure; Simo Decoction; intestinal flora; trimethylamine oxide; N—terminal pro—brain natriuretic peptide;
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Tk rE 2 th E 2 B sh e g oAt . AR
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A PR, A5 . MB-530) .
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410 H,

2.2 HF REBAIDEAL

RARLE T X HF K BB TP
22.1 KRE—MEN  IERFAKRBESIIER , TH
WRPRRI, B K BURPH R BE | LAl i

222 KEGEA LRGN IEH ARG
SR 6 HOR R, A7 DI .S B R
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gl 5.83x0.54 7.64+0.04 1.97+0.04  55.55+0.57
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PAH 0.000 0.000 0.000 0.000
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BRI 2E TMAO & &, T AUE & TMAO &, W4T
FUBR , TMAO F 52 | W R ARTC I i A A8 ),
FEANT A BT (1)H 100 mol/L 11 3% 5 400 mol/L
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PRA o AT RIAE 1 KSF- A P HE 4 1D 9 R 40U TR
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Y75 W (Escherichia coli) W& B HEAT 00T,
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bacillus ) & BT+ 5 (P<0.05) , 3R (Enterococ-
cus ) S A WIE /D (P<0.05) B2 FLBRAT 1 (Lacto-
bacillus) . %% T (Prevotella) . WU FT 1 (Bifidobac-
terium) & 5 4 W F U8 /D (P<0.05) , B BRI (Entero-
coccus) . KIHIR A5 B (Escherichia coli) & Y40 i
T+ i85 (P<0.05) ; DU BB 7 15 BU 21 3 [C B (Prevotella) %
B B D (P<0.05) , I 3R (Enterococcus ) , K
75 T (Escherichia coli) & w1 285 (P<0.05) .
SRR A L, DU 7 B 20 3 [ B ( Prevotella) 77
B TH 5 (P<0.05) , W BR # (Enterococcus ) . K
W75 i (Escherichia coli) & ¥ BI8/0 (P<0.05)
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T4 BERBRHERBEEESELR(+s,n=3,%)
20 5] FLERFFEA FLEN ] WU B FhER R PN
X HEZH 4.67+1.75 30.00+0.29 0.20+£0.27 4.15+0.83 0.28+0.75
DU B 3 %o} HR 211 6.33+1.21% 31.83+3.87 0.17+0.05 2.20+0.71* 0.35+0.55
PRI 1.78+0.82%* 9.83+2.32% 0.08+0.01* 9.67+1.86* 0.77+0.82%
VU B A R 2 3.72+0.96 15.00+3.03%" 0.1120.02 7.00£0.89%" 0.4320.10%

T SR L, #P<0.05 ; SIETIZA AR L, *P<0.05
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JAERES 5 T ARRZ A R e
WHEFR A AR A B, ARV, miE
PR S AR n] L2 5 IR TE# 1 A2 3
RHE 2, s 5E | S MRS 5.0 M
ER I K R R HF A 5 118 PR AR A
K BEAR A A R ok A i 1 B AL A PTG 1R
F18) S A DR T i 108 T AR 2 8 DU R 1 HF 1) 2% AR
K KUMMEN SE2It50 % 91 18 1 HF 3 1 iz iE
BRI A2 AT, A BEREAR o 5 — S0 SR
Fr e W, 38 3 1o A AR TR R D TR R R el AR 1 1 T
B, 0 i 3 R AE RT AU v I R HE fi7p 3 7
AT E 20058, O I A HE A ) — s 3t
[FAFAIE , A48 7 18 T A= 0 3 BE AN TMAO JE oK
R AN TR

AR K VTBOR F kO ISR,
IR HF B3R E2AEO  BHRRR T O, 7R85
() A e A R v M TR B 24 A B e L
by O ) B8 114 2% R F0 B R I HF A0 HE AR, TORE
ZHICLLDMOC R Y] . HARTLEEA AT A
PE ARG S5 T AT Y HFPY [ BE R Rk v 22
WAy HE 5 TURARSC , JO B e s

OE/NGAHR R /N BB 50, T
RERSRFM R S OO ML 55 , O SRAE , BFFE R,
AN R A Y e S RISCRS E, /IN I AL S 2
SRR/ NG RS TR A A, /N ) A 3
HRERINAE/ NI RIZ 3l 30 T 1 B W W5 0 T
/NI RER R AT LASE FH 25 AR W TR, fErP R
SRS R B AL, AT AR K ARG T % 4
B B, B2 IR T IR SN T RE
AR EE A/ NA D RE AN RESE R TP B2 10/ MG

HF i HELIRAS TR0 L5 M OS5 B, ANBETE
BN LB E 1B AT WL RS | LR A2 | i SR 2™

Pk RN AR I | iz AT e v s fe 1 1
HINREZ R . M2 Ak S5 T RS SS , HE i B
RSN RIA FEY R T 1E T fe s R mIEA
I, EUGREK AN B D e A2 40 I AR Ak
TAEANT . HF 2l Rl b i ) AT 5 R
ERPR L, AT FT B T A a0 A B, 2 Gl ot (A
Jo T8 0 1E s 5K S5 D) B, 1R R B i Ak A
R A R,

WFFE R IR, MR FH i A= TRl R e L il it , 7T DAL
250 ) N AR g T AR EE R 1, R Y T A
IR I a3 A R YA R R 2 5w i F2A RN
SHCC MR MBS B A BAE A
ZRate kA, P iR BE-TMAO-HF i), TMAO
h— AR, — TS A BT R s i 3R
TMAO K550 1L XU FIAE T 238 Jin 2 [ 477 1E
AR O 21

ARSI ZE B, LU S I T WU 1 HEF KR
& NT-proBNP 19 & i 8K T Hi Y HF KB 5
D R DU B A REXT HE W6 7 A TE T, B
DU BS 7 T T 9 HE R BRGG UR i B R T 1
HF KA, HF REURFTMAO #3E HF KRR
422 T DY BT WU B9 HE KB TMAO &k 7
1) HE KBS/, 3R HE RS T TMAO 23880, 1y
BT HE KRN TMAO &84 e, R
P& TMAO F1 NT-ProBNP 5 HF (%4 S PEEE R, g
JB % T B B HF K B TMAO NT-ProBNP #J4% &
7T HF R EFSPREFFS , AT3IE VO B 1 5 X HF
A FEAK TMAO NT-ProBNP AUEH . 7% DU JEE 37 1]
gL R M 7 A TMAO #E I sE HF 845
NT-ProBNP, X LIS UE 700 5 M2 ThRE# UIAH G
16S tRNA Z55L5oR , VU B 7 41 1) iz 38 o A b =
JEf5c , HE IRAS TR KB 3 AR 00 e = 2 ] W
R, PUEE T HUR (9 HE B3l B R = B Bk 9
1) HF 18 B RE TR . HF KA TMAO NT-
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ProBNP Ft&1, 1] i 5 3 P AR MR UIAR G .
SRR TE & & B AL B R AR, 72 WA 211
o JE T, U T B R HE R BRELR AT B
(Lactobacillus ) 75 & 7t {5 , I BR & (Enterococcus )
D s HE R BUY T8 A B0 2L IR AT T (Lacto-
bacillus ) % [T (Prevotella) S AT 1 (Bifidobac-
terium) 75 I/ KT (Enterococcus ) R IR #iv
B (Escherichia coli) & B30 ; U7 T 9 F (4 HF
KBRS 7 T W HE KBS G (Prevotella)
& TR K (Enterococeus) R IR #i 1 (Es-
cherichia coli) & I8/, AIIASN HF AT/ “F 45
R i BN A T i DU T R R A
T R R i R R TR SR, SRR DU
T A g T AR 1) 2 R RIS A [ B T 17 2l
AR NS B —

ZE LT, DU B i T DL it AR HE R 7 E
TR IR RN i BRI TE A ) TMAO &
i, [EAIK NT-ProBNP ML EIB iR HF B9 H Y, 7]
DUSTER DU S 7 %4 v B 24 099 IR B 8T8 IR T
HF $2AE— AR R B, 260 W P RF A RS T
A= R AT LAk B3l S A AT 2 i HF SR A
(1 L , Z AR 25 FBOONERS , TMAO AT fg H
JEUKIL—FB,
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