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R SUZIKE T HHERE Alpha ZHEAE L

Table 1 Comparison of the Alpha diversity of tongue coating microbiota in each group of participants (x+s)
51 foil%s Sob Chaol ACE Shannon Simpson
fa A 20 474.55+119. 62 573.09+123. 55 600. 68+129. 48 5.02+0. 30 0. 94+0. 01
JE AR ML 29 380. 17+39. 09" 478.41+61. 28" 499. 60+64. 11" 4.72+0. 24" 0.92+0. 01"
SR ISR A 27 394. 40+28. 87" 501. 53+47. 42¢ 523.32+50. 16" 4. 83+0. 24" 0.93+0. 01

H: Sob, WIPFIEL; Chaol, WEFIFIEE; ACE, FEEHEEIEE; Shannon, FIRFEE; Simpson, FEFRIEEL.
a) SR, P<0.05; b) SAESMEMBIEA HE, P<0.05,
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Figure 1 PCoA analysis of tongue coating microbiota in each group of participants
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K2 SUZRE T E R DKF F 2RI & L gL

Table 2 Comparison of the percentage of major species at the phylum/division level of tongue coating microbiota

in each group of participants

[%, xxs/M(Q,, Q,)]

415 BiI%L JERET ] AT AT I T
et e 20 28.42+5. 68 25. 60+5. 61 20.58+8. 44 14. 6426. 61 8.53 (6.78, 10.79)
AR MBGEH 29 28. 48+8. 38 24, 74+6. 56 17. 64+8. 01 14.20+7. 65 11.51 (9.94, 14.02)
SMEIMBIEL 27 28.55+5. 21 22.52+5. 88 15.7245. 44 18.21+7. 88 10.87 (9.23, 16.62)
25 ik MR | WA e ] P
fa R 20 0.69 (0.52, 1.03) 0.3420.25 0.08 (0.06, 0.10) 0.01 (0.00, 0.02) 0.01 (0.00, 0.01)
AR MBEIEL 29 0.87 (0.48, 1.22) 0.49+0.44  0.04 (0.02, 0.07) ®  0.01 (0.00, 0.03) 0.01 (0.01, 0.03) ¥
SORIMBSIEE 27 1.05 (0.92, 2.27) Y 0.3620.26  0.02 (0.01, 0.04) ¥ 0.02 (0.01, 0.06) ¥ 0.02 (0.01, 0.04) ¥

W oa) SEFEA LR, P<0.05; b) HSIEARMHBIEA L, P<0.05,
RT3 KUAZREEEEIE KO 2R & g

Table 3 Comparison of the percentage of major species at the genus level of tongue coating microbiota in each group of participants

[%, xxs/M(Q,, Q,)]

415 f%k IR S REWR AR 22 H)E TRk g HERRTA )
{4 20 20. 0326. 20 11.2025. 82 13. 60+9. 75 8.70 (6.71, 11.29) 8.81x2.72
AR MFIEH 29 21.44+7.73 11. 146. 31 10. 11+7. 44 9.02 (7.23, 12.04) 9.29+4.32
SR IMAIEL 27 18. 53+6. 99 14. 41£6. 44 7.77%5.16 9.25 (6.37, 10.85) 9.39+2.91

415 il%L B ICHE AT T )& R LT T ) T A 1B R PR e
{4 20 5.40 (4.39, 7.76) 6. 9424. 26 3.26 (1.55, 4.20) 2.19=+1. 08 0.91 (0.48, 2.52)
AEMFTIEAE 29 8.48 (5.59, 11.31) ¥ 7.51+4. 61 1.98 (0.87, 4.03) 2.36+1.02 1.04 (0.39, 1.86)
AR IR AL 27 8.16 (6.03, 10.03) ¥ 7. 943, 39 2.44 (1.18, 3.83) 2. 69+1. 60 1.07 (0.51, 3.21)

e oa) SEFEA R, P<0.05.
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Figure 2 Heat map of species abundance at phylum/
division level of tongue coating microbiota in each
group of participants
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Figure 3 Heat map of species abundance at genus level

of tongue coating microbiota in each group of participants
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Figure 4 Tongue coating microbiota analysis of genus level differences between participants in the coronary heart

disease ¢i deficiency and blood stasis syndrome group and the healthy group
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Figure 5 Tongue coating microbiota analysis of genus level differences between participants in the coronary heart

disease non-¢gi deficiency and blood stasis syndrome group and the healthy group
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Figure 6 Tongue coating microbiota analysis of genus level differences between participants in the coronary heart

disease ¢t deficiency and blood stasis syndrome group and the non-¢i deficiency and blood stasis syndrome group
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Figure 7 Tongue coating microbiota analysis of species level differences between participants in the coronary heart

disease ¢gi deficiency and blood stasis syndrome group and the non-gi deficiency and blood stasis syndrome group
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Analysis of Tongue Coating Microbiota Characteristics in Coronary Heart Disease with Qi Deficiency and

Blood Stasis Syndrome

WANG Chuhao, LIU Yongyue, DING Zhaoxuan, ZHANG Xiaoqing
School of Life Science, Beijing University of Chinese Medicine, Beijing, 100029

ABSTRACT Objective To explore the characteristics of the tongue coating microbiota in patients of coronary

heart disease (CHD) with ¢i deficiency and blood stasis syndrome. Methods A total of 27 CHD patients with ¢i

deficiency and blood stasis syndrome, 29 patients with non-gi deficiency and blood stasis syndrome, and 20 healthy
individuals were included in this study. The tongue coating microbiota of the participants was analyzed using 16S rDNA
high-throughput sequencing technology, followed by Alpha and Beta diversity analyses and comparisons of microbial
abundance. Results A total of 479 operational taxonomic units (OTUs) were detected, among which 245 OTUs

were shared across all three groups. There were 33 OTUs unique to the gi deficiency and blood stasis syndrome group,
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21 OTUs unique to the non-gi deficiency and blood stasis syndrome group, and 121 OTUs unique to the healthy group.
The observed species count (Sob) , total species richness (Chaol) , abundance-based coverage estimator (ACE) ,
and Shannon diversity index were significantly lower in the ¢i deficiency and blood stasis syndrome and non-gi defi-
ciency and blood stasis syndrome groups compared to the healthy group (P<<0.05). Principal coordinate analysis
(PCoA) of the tongue coating microbiota showed significant differences in distance matrices among the three groups
(P<<0.05). Compared with the healthy group , the ¢i deficiency and blood stasis syndrome group exhibited an
increased abundance of Actinobacteria, Patescibacteria, Spirochaetes, Verrucomicrobia, Rothia, TM7X, Gemella,
and Corynebacterium, while Fusobacteria, Cyanobacteria, Leptotrichia, and Lactobacillus decreased (P<<0.05). In
the non-qi deficiency and blood stasis syndrome group, Actinobacteria, Verrucomicrobia, Rothia, and Corynebacterium
increased, whereas Cyanobacteria and Lactobacillus reduced (P<<0.05). When comparing with the non-gi deficiency
and blood stasis syndrome group, the ¢i deficiency and blood stasis syndrome group had a significantly higher abun-
dance of Patescibacteria, Peptostreptococcus, Solobacterium, Filifactor, Moraxella, Porphyromonas endodontalis,
and Capnocytophaga, while Cyanobacteria reduced (P<<0.05). Conclusuion Patients with CHD of ¢i deficiency
and blood stasis syndrome exhibit a decrease in beneficial bacteria and an increase in pathogenic bacteria. Patescibac-
teria, Peptostreptococcus, Solobacterium, Filifactor, Moraxella, Porphyromonas endodontalis, and Capnocytophaga
were identified as the key differential microbiota distinguishing ¢i deficiency and blood stasis syndrome from non-g¢i
deficiency and blood stasis syndrome patients.

Keywords coronary heart disease; ¢i deficiency and blood stasis syndrome ; tongue coating microbiota
Wk FB: 2024 —10 - 145 &8 F 5. 2024 - 11 -30)
(%3, EA30]

(rPBEARE (FECR) ) Mk

Journal of Traditional Chinese Medicine [ {HrEEZeiE(FEChR)Y | (ISSN 0255-2922, CN 11-2167/R,
WHF)) i ferh i gy2e o 5 Erh EREB S 06, SRR E b B 25 5 EAT RO B 25 55 SCRH
I, BL&RATAISSH 90 A4 E AL IX

(P2 (BESChi) ) 198 VAR RILUOR — LR FFIER I Pt B, EBRsZm ) AW 1. 20104F
AFESCI-E ( (BH2E5I30&5D) § I, 2011 4ERAS i E v R Be A @i B 588, 2013 453K15
“rrERHI A E PR SR TR BB, [ 20124EEELS TN E A B E PR o AR,
2023 4FFRIRAGHE “T1 B 259 ORI H 57 . A58 5 98 B PR 2 SCERE s 72 MEDLINE | (k2%
Y (CA) . (BE2ESCHiY (EM) 25k, & MEDLINE USSR 0 55— o [ s By rh B2 25 3 1), 2 SCIk
SR 30 R 2R S AR R B R 0 h B R S B R A AR 2 —

(P2 (o0 ) FEER HAEMEIEN ST . HUSIsT . JERIAFST . MRS . " 2amrss . Uik

WEoY, RS RS WA UMRGE P B2y 3Ll . IR IR B AR v ik oy &, Ry

SERREA I . WG )T R L R E B A R . VB T B AT 3 http://www.journaltem.cn P57 o

BERHRAS : jtemen@126.com, BERHLIE: 010-64089190,

B AR Ak . AT ARIXCAR E T TR/ IME 165, BIRELSA%: 100700,




