2019 2023

HDL
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This study examined the roles of gut microbiota in the associations between
cigarette smoking and coronary artery calcium score (CACS) assessed by multi-detector row computed
tomography. Microbial DNA was extracted from the fecal samples and sequenced by 16S rRNA gene
sequencing. The relative abundance of Spirochaetes was higher in current smokers and subjects with
CACS 10. Smoking cessation also impacted on Saccharibacteria. Based on comparison of multivariable
logistic regression models including conventional risk factors with/without further adjustment of
gut microbiota, % mediated effects of Spirochaetes were estimated to be 25.7% of the associations
between current smoking status and CAC, and those of Saccharibacteria were estimated to be 4.7% of
the attenuated association of CAC with smoking cessation. Our findings support the potentials of gut

microbiota in the development of atherosclerosis.
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1. BB S H DO 5

AEIZIE 1000 FEXESS. %k 100 JKELL EOMBEREEL. £ b DK 90%ITTHEERNITER
L, BRMEEZER TS, BNMEEOBRIIEEICIVELRS 2, £42M (phylum) iX
Bacteroidetes, Firmicutes, Actinobacteria, Proteobacteria, Verrucomicrobia ® 5 2T
%, BAMEEIIEYOHEL - BRI - RFHCBIET 57217 Tl BEREREZN L TEBERE
WEE L, ERTERCXL2BENMEEDOEL (dysbiosis) IZBIREELE.OIME R A & B S
5. BlziX, dysbiosis D¥gtE L LT Firmicutes & Bacteroidetes Mt (F/B ) B F b
TWDH, BERERZIICH & LEBRE(LIE LI ERBET F/B ITBE L 25 2 L 3@E
ENTE7—FHT, BIEICX 2 F/B ILOETH#HEIh DAoL, BUESCEEIC L 2 BNMEE
~DOFEBIIRAR BN E,

2. MIEEOHB
HENRA KA I3 5 BRI D2 - BB E DB SISOV TRIEL 72,

3. WD ik

—REMCTREZHEZZZ Lz 618 405, BUEIZETAEHEE TS 315 £ AR
Lk, BEHAT—% (FE - AE - EBH) BLO, EBRET—% BHE) REHA= LR
Fa—fE (LDLCE) - HBEEY REAa VAT a—AfE HDL-C{H) - PHEABEHME (TG ) -
HEECRERAJRIBE  (eGFR) - HbAJ IXEFEZH OZZERLEHA L. BAMERBXEY 1%
FA 7z 16S rRNA fZHTIZ X % phylum L)V COFM 1T > 7z, BEEIIRA KL R 2 7135~ v
FATAACTRETHEBREED CTE=130 HU 2AKILFELEEHE L., —BROIZES AVDh
TW5 Agatston 2 a 72 X B EBRAIKILA =27 (CACS: coronary artery calcium score) @
BH&EITo 72, CACS ZHWEEESTIZB O TiL, BEDHZ2ELRLE L—REFATH S
TLEEEL, DLBERIAIOFEEY RIS NENTHDHCACS 102y bAT7HEELREZ (T
Am Coll Cardiol. 2007;49-1860-1870.), F7-MREIZEAJ 2 EHITEMMEBICLIVEUSL, 2
JEREAIRE 30 ALANIZESE L7-# (abstainers) & E& LTz,

F— & DBEEHEENTIZ SAS (Statistical Analysis System, SAS Institute) ZB\VT{T-o7z,
MELBRORRIIPRME (WHAER) & L, EHREER OB HLE X Mann—Whiteny U test 2L »
TfTo Tz, BERI L BNMEEORREEZZER VAT v 7 BIRET LV THRITL, BE
D BSEMIZBIT A IBNHEEIC L AENSIRIZ OV TIiX proportion of treatment effect % f
WTTERDOEERICESERIE L 72 (Statist. Med. 2003;22:3449-3459.),

- Model 1: Y = B:X; + intercept
- Model 2: Y = B2Xs + B3Xs + intercept
- % mediating effect of Xo = {(B:1 - B2)/B1} X100 (%)

R BAMZEB AR SR L 0 W EOHAEL 22T, FEOBRBICETA FaEEZER
L7z, &5 COVID-19 BYEDFATIC L B ERZBE OB &%), EMErTRE/R & TOHZE
Lo,

4. WFIERE

1) 315 4DOXBHEDH L, BAEBESE (current smokers) (X334 (11%) L EFEZHIZLE %
MREME LB EMEEE ThoTe, —FH THEYEE (non—smokers) 23 282 ZTZHD S
B, 98 4 2NEE 30 HLANDOEMERE (abstainers) 154 Lz, BEDEMERZ EIC L-AE
BiED 5 b, BIfERER L JEBREE D 2 T L BERMEEZE 1 1R, FERES & i
L. BI7EWEZ IEET (67 vs. 63 5%, P=0.01). BMEMNLL (44% vs. 88%, P<0.001). fE
PHAARE L (83 vs. 87 cm, P=0.01), HDL-Cf& (68 vs. 59 mg/dL, P=0.002)  LDL-C f& (137
vs. 125 mg/dL, P=0.04) + eGFR (70 vs. 65 mL/min/l1.73m2, P=0.03) BMEMETH -7z,

2) BRI & CACS DEEfRZ £ 2 17”7, current smokers & non—smokers, & &IZX current
smokers & abstainers DHERIZIB VT, WY CACS ICBIT BEMZEIIVD TV o 77,

% 1. Clinical Demographics % 2. Smoking status and CACS

nuns;:zs:irg;)kirs Hﬂr;;;r;aﬂzklars value CACS | Prate
Age (years) 62.9 (60.2-85.6) 66.5 (65.6-67.5) 0.01 |
Male, n (%) 29 (88) 123 (44) <0.0001 current smokers 1934 (61.2.325.8)
Body mass index (kg/m?) 23.9 (22.8-24.9) 22.8 (22.4-23.1) 0.06 non-smokers 130.8 (85.2-176.5)
Waist circumstance, (cm) 7.3 (84.4-90.3) 83.1(82.1-84.1) 0.008
SBP (mmHg) | 1236(1185-128.7) 127.4 (125.6-129.1) 0.17
DBP (mmHg) | 75.0 (71.3-78.6) 74,0 (72,8-75.3) 063
TG (mgldL) | 158.3 (123.9-192.6) 123.4 (111.5-135.2) 0.06
HDL-C (mg/dL) 58.5 (52.6-64.4) 68.3 (66.3-70.4) 0.002
LDL-C (mg/dL) | 124.8 (113.6-136.0) 136.9 (133.0-140.7) 0.046

on (abstainers) within the last 30 days | 230.6 (122.5-338.7)
+ oo

HbA1c (%) 5.8(5.6-5.9) 5.7 (5.6-5.8) 0.63
eGFR (mL/min/1.73m?) 64.9 (60.9-69.0) 69.7 (68.3-71.1) 0.03




3) BEIRYL L BANMEEOBRER 3 BI O, B 1-2 1IZ7R7, 16S rRNA E#EMATICEV T, B
EDO#HE L [FKIZ Firmicutes & Bacteroidetes 2D 80%LA L% H¥® Tz, current
smokers & non—smokers DILERIZISUNT, Firmicutes * Spirochaetes * Saccharibacteria @ 3 -2
DO CERMZEZRBOTCWE—HFHT (K1), F/BiX current smokers TIEAEDEM ZFBH TV
7= (0.94 vs. 1.17, P=0.08) , K IZ current smokers & abstainers @ H#& TiX.
Saccharibacteria OADPHFHMEZA L TR (K 2). F/B lLiZ—#HEBTCRZECThH-7=
(P=0.18),

% 3. Average Proportion of each Bacterial Phylum
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4) CACS=10 ZHEBEH L L7- current smokers & DEEZKRIELI-ZERBU VAT 4 v 7 [H
IJBET N 2R AT, ETHENNEZEZBRAETITHEIT 21T ) & 8- P8 current smokers
DEBREEZR L (ZOMIC BMI, IHME#IME, LDL-C, HDL-C, TG, HbAlc ZMM % L
TERATHA L INHIEIEEREEA L), KIT current smokers & non—smokers DEERELLEE CTH
BEZFT W TUW= Firmicutes * Spirochaetes * Saccharibacteria ZMIrZE# L L CEML -
B, current smokers & CACS=10 DEEEMIIARE L LD TR Botz, T b DOEARERFREIF
REXVEHINEZBNHERIC LA EN2RIL25. 7% Tho Tz,

5) CACS=10 2TEBEH L L7=2SE (smoking cessation) & DBIEZMRIE L 2 ZE B VR T
4 7BERETAEZR S ITTRT, K4 LRAKICHERBZZROZBNME 2 BINT 5877 7o
—F L L7 (AL S ERR) . YT Tl current smokers & abstainers MDEEM]
HECHBEZEZ IO T/ Saccharibacteria Z ML L L CBM U E. snoking
cessation & CACS=10 MEEMITAE LD TiXZA < 72V, Saccharibacteria IZ X 2B %hR
4. 7% ThHot,

% 4. Current smoking and CACS=10 # 5. Smoking cessation and CACS=10

6) CENTRAL ILLUSTRATION

F4-5 TRLELIIC, HFETH o mBUESCEME & CACS & o AR BN 2 O R CIRET
fEL Wiz, ZNa b JEEREROBRMEIZZ  OXITHAETHRILIN TV, BT
BINLEHEN L TODAEEERAHIEL D RSN,

Mediated Effects of Gut Microbiota on the Associations of
Cigarette Smoking and Coronary Artery Calcification

Current Smoking (CS) Smoking Cessation (SC)

GM mediated 25.7%

Gut Microbiota (GM)
of the association

between CS and CACS 210

GM mediated 4.7%
of the association
between SC and CACS =10

1 Coronary Artery Calcification (CAC) ‘

Stdp | 95%Cl |Pvalue| Stdp 95% CI P value Stdp | 95%Cl |Pvalue| Stdp 95% CI P value

Age 0.08 1.05-1.13 | <0.0001 | 0.08 1.04-1.14 0.0005 Age | 011 | 1.05-1.18 | 0.0001 0.12 1.06-1.21 0.0003
Gender <149 | 0.13-0.41 | <0.0001 | -1.35 0.13-0.52 0.0001 Gender | 282 | 002-024 | <0.0001 | -2.78 0.02-0.27 0.0002
SBP 0.02 1.00-1.04 0.08 0.02 0.99-1.04 0.16 LDL-C | 001 | 1.00-1.03 0.07 0.01 1.00-1.03 0.15
Current smokers 1.13 1.20-7.95 0.02 0.84 0.76-7.12 0.14 ing C -1.29 | 0.09-0.84 0.02 -1.23 0.08-1.03 0.055
Spirochaetes 1224.20 | <0.001-»999.99 | 0.09 Saccharibacteria -767.80 | <0.001->999.99 | 0.16
Firmicutes -0.30 0.096-5.67 0.77

Saccharibacteria -785.30 | <0.001-»999.99 | 0.22
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