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Correlation analysis of intestinal flora changes and multimodal neuroimaging in patients with coronary

heart disease

HUANG Hongfang', LEI Yiwu', ZENG Guanzhen', TAN Zhizhi’, HU Guixian®, CHEN Xiuzhen',
HUANG Biaojin' , LIANG Junli' (1. Radiology Department of the First Affiliated Hospital of Guangxi
Medical University, Nanning 530021, China ; 2. Department of Geriatrics and Cardiovascular Medicine of the First
Affiliated Hospital of Guangxi Medical University ;3. Department of Laboratory Medicine , First Affiliated Hospital

of Guangxi Medical University)

Objective The changes of intestinal flora and brain injury in patients with coronary heart disease (CHD)
were analyzed,and the correlation between different intestinal flora and multimodal neuroimaging was analyzed. ~ Methods

The subjects were divided into two groups,50 patients with CHD and 54 healthy subjects at the same time. 16S rRNA
sequencing was used to observe the changes of intestinal flora, and multi-modal neuroimaging techniques (including
functional magnetic resonance imaging, and diffusion tensor imaging, etc. ) were used to analyze the brain injury.
Spearman correlation analysis was used to analyze the correlation between the different intestinal flora and multimodal
neuroimaging. Results Compared with the control group, there were no significant differences in gender and age in
CHD group (P >0. 05), while there were significant differences in blood glucose, blood lipid, glycated hemoglobin and
blood pressure (P <C 0. 05). The relative abundance of Bifidobacterium . Firmicutes and Lactobacillus decreased
significantly, while the contents of Staphylococci and Escherichia increased significantly (P <C0. 05) in CHD patients.
MRI showed that the mean grey matter volume decreased significantly (P <C0. 05) in CHD patients. Spearman correlation
analysis showed that the mean grey matter volume was negatively correlated with Firmicutes and Staphylococci. The
mean f{raction anisotropy is negatively correlated with Bifidobacterium , Firmicutes and Escherichia while the average

diffusivity was significantly positively correlated with Escherichia (P<C0.05). Conclusion Compared with the control
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group,CHD patients had different intestinal flora and showed certain brain damage, while the different intestinal flora was

correlated with neuroimaging indicators, which could provide reference for the diagnosis and treatment of CHD.

[Keywords]) coronary heart disease;intestinal flora; multimodal neuroimaging;correlation analysis

U e 18 E R B Bk oK R R A M0 I
(Coronary atherosclerotic heart disease, CHD) , 5k
Slbk b T A ok R R A T | R A e e A B 2K R B
JLGH i 5 SR BN BT 5| A 0 IR . AR TR AR
Qb o L B 5 B R 2023 ) 40 L R KK
ik 3. 34 o BB A R 1139 J7H L B R
EAPINCIE LI  ON BRI A DN Eo) - - S N
I B R AL+ 20 52 %, 5 S8R 0 8 IR AU =L L i
JRE . JAE SR L LA PR 4 AF A MDA O L
B Z2 W WIFFE 2 B i T8 T A 0 I A I G T
LI I S P O e VAR OC Ll 3 R Pl o B R
H st A& e A ™ 0 52 w18 3200 A= B IR S .
HATE I 16S rRNA I 85 7 35 PR I 7 Be 8 B 0 b,
S AILAAR 9 i T T R AL B B T A RS R WL A
BT AR H O B A, Bl ko RE RE AL R R AT bR T TR
(Collinsella) FFEHETIN, T E M E (Eubacteria) . % i
5 (Roseburia) FILFF i (Bacteroides) 3 By /0
Je IR gl ik 18 1 AU T (Bacteroidetes ) Fl B 26 #
O S S 1 7 SO
(Enterobacteriaceae) , F,FR ¥ 18 (Lactobacillus) F 4%
Bk (B Streptococcus) b 7m 3 iy g #5 H Ei
T A HE R ) R 2 0 T8 TR RE I ST A B AR TR 2
RPN THSPURS RS E AU S L2 & P
A ARARGE .

ZRA M Z G RER ] 2RSS HOR DA
[7) 52 A5 B HE T 25 40 1 3 4R AR (sMIRD) | 3 6 A 4k
& (IMRD IE W T % 55 2 S04 (PET) L 3L 4% B
(MRS) 9 Blok £ i (DTD S5 AT Bl A 25 A 0 KR
i 45 ¥ Dy i AR Ak 2 A R 4 i B T L AE
Sek 0o B2 W LGl 2 N 2R AGE O 2 TR Y B
22 SRR R L A R g R L R ORL AR 22 B
28 UG A 73 BT 0 S W ARUR L Ry R R O I Y
G 60 51 By A AR A T AL AR BESE b SR T A
A 1t A K PO {5 5 R PP AL B I i 3l RN B e i 1
8 TC B AR B 5 2 IR 2 T B 7% 4R R (rs-IMRD)
A6 6 o S8 BN RITIRE . SR 16S rRNA 0k
FR G B e O i B I M T TR 2 R A s R R
U S DL i 38 A 2 B 2 R i SR IR

M# 57T E

( Lachnospiraceae )

| —gAn

— B I I Bt 2 A 2% O IS PR B 1 50 61 ek o0
BEAE R R AL o 27 ), 2 23 )5 4R 50~78
A 5 Ty M B R I I 7R 3 B O fERHAR ARG 1Y) 54 44 fd Bl 1
SRR Hr 55 30 1, 2 24 9] AR 52~75 %, IR
LA MM I LA S L B 1R T B4R B (BMID 45— i Bt
Bho YA B S I I S R I I iR (Glw) L H
=R (TG) A% B IR & 1 (LDL-C) | & % B IR & A
(HDL-C) Wi fb 1fiL 21 8 (1 (HbATe) o I 5 58 35 Uk 45 &
(Systolic BP) ., &F 7 J& (Diastolic BP) &, 44 A Fr E
(D ARG (R Ml 0 5 12 W 536 97 48 B 1912 W b 5
(2) 38 38 56 MR 3 R A A 012 5 () MR IE &, 75 DA bl e
BB EHENE VEE AR 1 AR T (O I R %R E
% HEBRARUE : (D AR — A WA S AR LY.
G A S R R 2 (O AR M. A &
G RE VTN T B Th BE AT L HOIR AR B 45 s (D ARl
TR B R R L fE B R A AL RRHE - (1) To R B E
B At S B R G S 5 (2) 4E Y 45~70 2, M BIABR .
GRTF (O MR IER B YO g 8 o] B A w3 R
A G R B AT s [ 5

ARTIFGE L AR g I 2 40 B 25 51 2 Atk (/e B 4 5
No. 2023-S175-01) , i A4 & B0 1 Rl 3.
2 16S rRNA il

WA A WAL Y IR FE T —80 CukAl. M
P UL A5 s NS AE Y 259 b 43 B 40 1 DNALDNA i i
M 5E % M 43 9 Fl NanoDrop 2000 743 0% Ot J& if
(Thermo fisher scientific, waltham, MA, USA) F1 ¥t
oW R B R PR N G . PCR ¥ 38 V3-V4 X, ¥ 35| 9
S b8l ¥ 338F: ACTCCTACGGGAGGCAGCAG
MR W5l % 806R: GGACTACHVGGGTWTCTA
AT, 2lifk PCR ¥y, i i JEAT AR A SCHE I s 3547 o
i PEEE R AR 97 0 iy AR B E X Ab B S 5 i AT
OTU 2RI R I W H BB 55
BT LAY LG 45 FEAS 1B V5 R AL
3 sEAMERBERN

FEA 25k Fn T fig MRIZE 478 3.0 T MRI 94
X F 3k 2 (MAGNETOM Prisma, A Tim + Dot
System,Siemens) , i 25 & Ao Z K AE H I R
P b ARG L R S8 AT R . EEZE T 0 I Y
e o R F ol Sk is g g . SDTIWI Hil 2
#: TR 2 300 ms, TE 2. 32 ms,FA 8°,FOV 240 mm
X240 mm, ELZHH 164 2. KL 0.5 mm X 0.5
mm X 0.9 mm, fF SPMS8Chttp://www. fil. ion. ucl.



TR R R A D F R

Journal of Pathogen Biology

2025 A 6 1 58 20 %R 6 1)
Jun. 2025, Vol. 20.No. 6

ac. uk. /spm/) iy VBMS8 T.H.4f (revision 343,http://
dbm. neuro. uni-jena. de/vbm) Fr S T — 4k 19
VBM #2 ¥ ( Ashburner and Friston 2000) , {#i ] 2k 1A
SR ARG S R RS F U BT 1 5T 0 R
FHAE T 8 mm FWMH & 7 8 i & % & 413477 1 4b
5 BRI L .
4 HZHE

KT SPSS 24. 0 Bff . IEZS 1A #2278 1 DL 3
{6 FRUE 2 (o 5) FoR - PIALZ ] AR ¢ K35 3
TE S 4 A 1 3% 2272 a5 LR A B (Y a3 R 880 3R, A
Z IR HAES B 50 . THECSR L E R () 3
RS PILZ A FEECR X0 K5 K 36 K ME « = 0. 05,
e 22 S i X S5 R SR ] B2 2R R A O 2 000 A He
52 R WpIE A CPE . R Spearman AHC 53 #7 25
S Ji TE TR RE RN A 2 S AR 2E AR R A DG . L P<C0. 05
HERA G E L,

& R

1 MARE—MBERLRER

5 5% BEZH A B a0 9 4L B PR ) AT 25 S G ST
(P >>0.05) kO 8 0 RS | i g (R4
I = g AR G AR A E A R R I T AR 1 L O
LFIEHL SN A A B M 2R (P<<0.05), WE 1.

F1 HAHABRE-RBRILEK

Table 1 Comparison of the general situation between the two groups

LE LA R 1P P
N /%) 50(27/23) 54(30/24) 0.025 0.873
F ) 62.748.65 61.746.24 0.681 0. 497
BMI(kg+ em™ ?) 29.3(28.5,30.3) 28.78(27.7,30.0)  2.813 0.0313
Glu (mg/dL) 113.7£2.45 102.6£1.72 26,78 <0.001
TG (mg/dL) 129.6+£5.91 100.1£4.76 28.20  <€0.001
LDL-C (mg/dL) 121.7£4.94 89.4£3.74 37.65  <0.001
HDL-C (mg/dL) 44.0£2,99 38.6+1.22 12,31 <0.001
HbAle(%) 6.70(6.40,7.10) 6.16(5.90,6.40) 7519 <0.001
Systolic BP (mmHg) 134.6+2.84 130.7£4. 39 5,314 <0.001
Diastolic BP (mmHg) 81.5£6.30 78.4£5.67 2,643 <0.001

2 BERMETK

2.1 o SHMESH WE 1 PR HAHR « ZHE0E
fE AR 4 5 shannon #§ %L, simpson 48§ 4. chaol 45 %k.
555 BRZHAH L, 500 o5 20 I 38 TR R 1Y simpson 45 8K
UL 5B % 2% 5 (P =0. 288) , shannon #8 4 (P =0. 017) ,
chaol 85 B Z TP (P=0.046) B ETFTEFE (P <<
0.05),

2.2 BAKFHAEEBESA  WE 2 s, 55X A
Lt 5o s A1 1 BUBE AT B & Bi fidobacterium | J&BE T
J& Firmicutes FLERFT )& Lactobacillus ‘i3 F (P
<C0.05) ;s M 23R A J@ Staphylococei V357 AT H g
Escherichia §.3% FF(P<<0.05),

721
%*
8 — 1.5 1500
T *
6 |
f-g £ 104 — £ 1000 I
- o
= = =
2 4+ 2 °
= = <
| £ 05+ < 500
]
0- .0- 0-
T 9 2L of R 4L 565 A0 4L of B AL e 0 2 of HE 4L
A B @

A shannon 584 B simpson #§4% C chaol $§%%
EH1 WHREEH o SHEESH

Fig. 1 Analysis of a-diversity of gut microbiota among two groups
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Fig.3 Neuroimaging data of patients with coronary heart disease
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