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[ Abstract)
coronary heart disease via fecal microbiota transplantation. Methods Twenty-eight female germ-free (GF) C57BL/6] mice

Objective To establish and evaluate a mouse model of human flora-associated ( HFA ) from patients of

were divided into the healthy control (CON) and coronary heart disease (CAD) groups. Eight-week-old mice were orally
inoculated with 0.4 mL of stool suspension from healthy participants or CAD patients to build the HFA mouse model. At 6
and 10 weeks post-inoculation, fresh fecal samples were collected and examined for the V3 region of the 16S rDNA gene.
Blood sera were collected and examined for blood lipid, cholesterol, myocardial enzymes and cytokine levels. Coronary
arteries were collected, processed and stained with hematoxylin and eosin ( H&E) for pathological examination. Results
The average body weight of the CAD group was significantly higher than that of the CON group ( P<0.05) from 5 weeks
post-inoculation. a-diversity analysis showed that the Simpson (P<0.05, P<0.01), Chaol (P<0.05) and ACE indices
(P<0.05) were significantly lower in the CAD group than that in the CON group. The Shannon index ( P<0. 05, P<0.01)
was higher in the CAD group than in the CON group at 6 and 10 weeks post-inoculation. The intestinal florae were mainly
comprised of the phyla Firmicutes, Proteobacteria, Bacteroidetes, Verrucomicrobia, Fusobacteria, Actinobacteria,
Cyanobacteria and Tenericutes. At six weeks post-inoculation, the relative abundances of Firmicutes and Tenericutes were
lower (P<0.05), and those of Bacteroidetes and Verrucomicrobia were higher ( P<0.01) in the CAD group than in the
CON group. At ten weeks post-inoculation, the relative abundance of Firmicutes (P<0.01) was lower, and the relative
abundances of Bacteroidetes and Verrucomicrobia ( P<0.01) were higher in the CAD group than in the CON group. B-
diversity analysis showed that the CON and CAD groups were distributed in different quadrants, but the same groups at
different stages were distributed in the same quadrants, with a significant difference between the groups (P<0.05). The
serum levels of TG (P<0.05, P<0.01), TC (P<0.05), LDH ( P<0.01, P<0.0001) and CK ( P<0.01, P<0.05) were
significantly higher in the CAD group than in the CON group at 6 and 10 weeks post-inoculation. LDL-C levels were
significantly higher (P<0.05) in the CAD group than in the CON group at 10 weeks post-inoculation. IL-6 levels were
higher at 6 weeks (P<0.05) and lower at 10 weeks (P<0.01) post-inoculation in the CAD group than in the CON group.
The TL-2, TL-4, TL-5 and IL-1B levels were significantly higher ( P <0.0001, P<0.05, P<0.0001, P<0.01,
respectively) in the CAD group than in the CON group at 10 weeks post-inoculation. IL-12p70, TNF-a and INF-y levels
did not differ between the CAD and CON groups. Pathological examination using HE staining of the coronary arteries showed
no obvious atherosclerotic changes (e.g., foam cell infiltration). Conclusions A mouse model of HFA from CAD patients
was established via fecal microbiota transplantation. The main advantages of using bacteria from CAD patients are that the
GF mice were well colonized, and the animals have similar body weights and serum levels of blood lipid, cholesterol and
cytokines.
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Y A AL 50 kGy “'Co -y B4 fi MR IH 75 (19 E
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SIS BT S g6 B i 4 H 5 48 3 2R 51 43 (TACUC)
HEAE  HEHESS . ZH17001
112 WS

oA Bk IR « A#S A HE IR & Bio-Plex
Validation Kit ( Bio-Rad ) ; Bio-Plex Calibration Kit

( Bio-Rad ), £ #ll i 5] & Bio-Plex Pro Mouse
Cytokine Grp I Panel 23-plex ( 525 M60009RDPD) ,
EEAE B MRS 7 F B Bio-Plex MAGPIX
System (Bio-Rad) . ZHZUB/KHL A kS GIHHL A 85
Y1 #L (f# [E Leica) . IQSPCR {¥ ( 3€ [& Bio-Rad

NP
1.2 FHi&
1.2.1 HEEFER
RAE 2 LT HR 1 7 i B A R Y e
FEMEHF T HFA B (3R 1) 5e 0 B fi B

YR AL, R i E R, RS i
AHIEH 3 fl e iR S o el 0o B 3 B TH AL R T H
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Table 1 General information of the volunteers

=l fa X AR TEL IR 1 TR A 2
ITtems Healthy control CAD patient 1 CAD patient 2
£ Gender P Male % Male % Male
AERE Age 48 46 49
#75k & (mmHg) Diastolic Pressure 109 130 140
W5 i (mmHg) Systolic Pressure 68 80 80
MR B BMI(kg/m?) 20. 94 32.85 33.63
AH [ % TC ( mmol/L) 3.79 5.97 5.07
H i =& TG (mmol/1.) 0.62 1.93 2.08
5 2 BE IR 2 14 HDL(mmol/1) 0. 89 1.80 1.41
K% B2 4 LDL( mmol/L) 2.21 3.71 3. 14
1.2.2 FREAHENT DNA $2EURI PCR 473 SCEER & Y S A= 015 B
8 JEIILHEYE TG CSTBL/6) 28 H, 4 MAEERT T,
HEZH (CON) 5.0 (CAD) 4, 440 14 H, W3 1.3.2  IMRFIEHR:
PSSR RS 1 CHE B i 208 | TOrd R4 5% S EZE (25 mg/kg) IR 5 I8 3 30 Bk B,

PFFFRE 1 g LA 100 mL 0. 1 mol/L PBS (pH 7.2)
M RS IR S S R R R A, Al 2
A IR/ NI N 2 DI 0. 4 mL 25 B
HENT e O N IR TR R S AR AR
1.3 iR

YRR AR TEZE A AE 6 JH 10 5 B
WA SR 7 Rahly, #5477 LA FRFR A .
1.3.1 JAHiBEEH#E 16S rDNA Ffai

SN2 SR JE T TE B 5 2 N R AR 25l - 80°C vk
R TR ARAT . 1852 SCHR' 1 5 ik R 47 3 I 41

TR 235 SR 5 W R 3= 30 WK i 3 i &2 SR A IR
3000 r/min #5010 min BCEE , #F 52k bt R i
Tl PR A DU A B 2 | SR B8 3 3547 TG TC
LDL-C /=% ¥ )R 1 (HDL-C) \LDH ,CK AY#&
1.3.3  Zifa A

1M A 10 000 r/min #5.0> 10 min, B EE, f#
FH Luminex HTA40 7 A M 1l 3 H 55 985 B 45 £k
BEHIE B A OC /9 40 B 5. TL-18, 1L-2, 114,
IL-5 IL-6 . INF-y .IL-10, IL-12p70 \TNF-o Ff¥ ¥f¢
Ak
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1Y) Shannon $§ $5C7E 38 152 J5 1 4> B[] s Y RIS (P <
0.05,P<0.01) , Simpson 1§ %4 717 (P<0.05, P<

0.01),5 CON 4 Hi4¢ 2 7 A7 W & ¥k, ACE Al
Chaol 8K K78 W #F 42 1, CAD 40 B ACE Al
Chaol 5 BU7E AR5 PG> B[] A () 2R (B T RAIG (P<
0.05),5 CON AlHH A RETE(K2),
2.2.2 B REFEAE TRE K B AL

TEXERE 6 J& A1 10 J& W Bf 1] 55 CON 2 reads
FEAGAELLE 8 AT JREER ] (Firmicutes) | 7%
T 171 ( Proteobacteria) FUFTH 1 ( Bacteroidetes) &
B ( Verrucomicrobia ) R ¥ 1] ( Fusobacteria ) |
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26 = —8— CON
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% 20- *
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Figure 1 Body weight change in CON
groups and CAD groups

F2 BRI GXBHGERERE o- 2RI (1 +5)
Table 2 Comparison of the a-diversity indexes of gut microbiota between CON groups and CAD groups( x +s )
OUTs Chaol Shannon
5 w6 i 10 J] w6 i A 10 JF] 6 i A 10 A
Groups 6 weeks after 10 weeks after 6 weeks after 10 weeks after 6 weeks after 10 weeks after
gavage gavage gavage gavage gavage gavage
T HE 4
FHRAL 131.30+12.70
Control group 123.00+17. 50 231.28+32. 15 224.37+21.04 3.37+0.78 3.39+0. 71
R 2]
110.20+15. 10 107. 80+ 14. 22 189.24+16. 39 179.55+19. 41 2.31+0.45 2.39+0. 65
CAD group
P P value 0.0146 " 0.0396 " 0.0142" 0.0387 " 0.0114" 0. 0000 **
Simpson ACE
215 VE g 1 gt ] MR o [ A ]
Groups 6 A TERE 10 JA A6 JE WA 10 JH
6 weeks after gavage 10 weeks after gavage 6 weeks after gavage 10 weeks after gavage
Xf IR ZH
Control group 130. 00+17. 20 128.70+12. 20 219.33+22.29 209.37+35. 24
AL EH
1114.20+12. 50 101. 60+11. 04 177.31+16. 42 171.24+19. 17
CAD group
P {H P value 0.0470 " 0. 0000 ** 0.0132* 0.0124~

T SR AR, "P<0. 05, P<0. 01,
Note. Compared with the control group, “P<0. 05, *P<0.01.
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AL 6 JE I, CAD ZHIEREDS ] ARBERI T8 @it 6 J& I AT & ( Bacteroides ) | Akkermansia T8
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FERRAR(P<0.01) , SXTHRAl Hbds 22 2 W, Ul AT 5 J& ( Bacteroides ) . Akkermansia i Jg& 8 X} 3 B
FFE ) EME T T EE TS (P<0.01) , 5% HRZH B A (P<0.01) , I FF 5 & ( Lactobacillus ) | Blautia B

WESAREE(E?2), J& \Parasutterella 7 J& A1 X} F B FFEAK (P<0.05, P<
TEJR 7K, AR B B B R MR B AT 20 i, 0.01) , SXF IR LB A BEVE(1# 3) .
JBREE ] WAFFE ZIWEI P
Finmcutes 80 Bacteroidetes Proteobacteria Verrucomicrobia
. e -
8 g - Ccon = CON
Z § 60 m cAD 2 - oD
z s g
g - ]
£ £ £
32 20
& & &
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2 JHIERREED1KCE B
Note. Compared with the control group, * P<0.05, ** P<0.01, ™ P<0.001, ™" P<0.0001.
Figure 2  Relative abundance of the bacteria in gut microbiota at phylum level in the CON and CAD groups
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Note. Compared with the control group, * P<0.05, ™ P<0.01, *** P<0.001, ™** P<0.0001.
Figure 3  Relative abundance of the bacteria in gut microbiota at genus level in the CON and CAD groups
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Figure 4 B-diversity analysis of the CON and CAD groups
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Figure 5 Detection of the serum lipid levels and myocardial enzymes in the CON and CAD groups
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Figure 6 The serum levels of cytokines in the CON and CAD groups
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Figure 7 Histopathological changes in the mouse myocardial tissues of the CON and the CAD groups
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