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FHEABRATZ AT P EIEEHIET &, BB F oA A B IEAF I AR EA AT LM, 346, KA
BMEFERRIHMAATFTEREREERON T EIN2UEF N REIEELFEL, ANMAANBEFES XS
W B b B IR AR Pl 26 AR AR FAE A B, 8 iE 16S tTRNA M 53 K 2t 3 4069 W i ) B 84T 47 . 3t
5 Alpha % H M 3540, 036 % F 5 B 4547 (ACE . Chaol ) = % #£ 1 35 4% (Shannon ., Simpson) ; 3K B £ 4 47 5 #7
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3 BURE A B HE S AT 10 694K B A 2R AR AR B AT A 4L R DU A R & F) B AT (LEfSe) 558 2010 B % £ 51
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RIEZE <7050 @ 38 14 H i R el i+
I 255

1.2.3  {#EHM AR O 18~70 % & ¢ A HF
@ B0l flE HJC B IR TE ;B A IE R B3
<7045 ;@ HHUA AT, W E AL PR IR e
AETEA S BOC R B ERGAE , Hp BATE ;B T 14
A TP 2R i IR P R 24

1.3 HeBgbrE @O sl Bt ;@ ™
g PR (B Mo I I S S5 A E )
@ W2 PR B I R G E R @ AL
1T R b i mlORS RS AR B T AL IE 2% PR
(& RAEVERR TH ALY S AL TE e 1 B T
AR 5 © F77E 1638 B i ol 36 7 MR KA

1.4 — %R HEEL20224E3 H—20234E 1 H T
i A v E 24 R A O R VT A R B e R RS Y
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A 2 A s 2 R AE B A T R B A BE S B 2
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BB ES ., 3H— MR, 25T
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205 n [y . s/ %
TRERRE 2 26  10(38.46) 16(61.54) 47.6%£7.7
SEIEL 34 9(26.47) 25(73.53)  51.0+9.7
S HEIEL 34 22(64.71)  12(3529)  47.1%+10.7
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non . Simpson) , WA 4 B W HF 45 M 22 57 . @ Beta 2
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S, P R R A2 520 o3 e R T PP AL 20 18] 7
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SCFAs) T8 J& & 10 53 #7 : SCFAs =2 1 i 38 B 71 2
JEE LA, Hrh W N PR AT IR A2 W 1 N
F- 5 19 SCFAs, X 4E 35 I 1 A2 2 (5 % At R
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T FEE TR R AT R 1Y T A AR Ak
8L . © PICRUS2 1 B8 T 43 H7 = %) 16S Fi & 44)
JCECHE HEAT AR ME AL, B SR 2 R0 Bk PR 4 T e Rk A
JE % 3 41 i 3 B RE HEA T KEGG 38 % 5 45 20 L &%
22 S ACHHE - 1 F G .

2.5 Giil#rik SRAISPSS 26.0 MIRIE T (v3.6.3)
HATGE oM o IR BEORME G IE S A DA (xs) 3R
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PR LU 38R FH LSD— A6 50 5 1 /2 1E 8 20 A H 7 228
5%, Z2 28] L3R H Welch Jr 22 43 8, P EL 3R
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kal-Wallis 7 F1 6 46 95 1) 41 7] B AT 1 35 22 5 19 )

A, A8 FH Wilcoxon Bk RS 96 1E — A G 5 A 7] 4320
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NE-9'
3 5 R
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W SSRIEA R, 1) P<0.05.
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AERRIELL 34 1.23% 1.34% 1.10¥ 0.85” 3.320% 2.65V% 2.521 2.38"%
e SRR, 1) P<0.05; 55 EIEH i, 2) P<0.05,
A e SOEIRd AR SRR
12 e 1 ) |
FHzeskp-mhe i 5 R
474 =
FE2 EE .
Tt e I —
B KE-E2 K s I
1k e
Eoey=.
BERk -4 2 A I
WEUOR E Bk i
pespeeyeg ]
FraE s I
2 K E
VA FERK T
Jo S FUT R
2 UCG _00:3 |1

(=)
(=]
W
—_
—_
(%
N8
i
W
)
(9]

2
LDA%54 (Logl0)

E 8 3HimiEEAf LEfSe i IKE



551 SR 5 ZE A5 AR VEZE AV AU UE B LR 2R S5 AR 5 Il B AR 39
Wi RS BAURIEA
KRG | —
M| ——
WA 1
wane| |
DR AID- S
SO TR A £ | ——
N T T
0.0 2.5 5.0 7.5 10.0

WP FERE (logl0)
B9 3AMERBHKEGGEBEENTERE

®5 SHBEERHESABERTEMFERR(EEAFT)
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= n
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fatHEZH 26 2.13 0.00 9914.69 2.20 1.02 31977.11 0.00
SBIELH 34 9.11" 496.24" 9709.95 11.50 432 35833.91 0.00
LB 34 2112 510.64" 5626.06 2.96 1.18 29 950.89 0.01
W SRR, 1) P<0.05; 55 EIFE4H L4, 2) P<0.05,
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Z MBS I A ML e B R, HOIEIE R AE
SRR Y H BUCR E TAR AR IEAL, $E R 8
SRAE CAG SR UE MR ML 5 A A . (7S
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ABSTRACT Objective: To investigate distribution characteristics of disease location syndrome elements in patients with chronic
atrophic gastritis (CAG) of Qi deficiency syndrome and to explore the structural and functional features of their gut microbiota. Meth-
ods: A total of 68 CAG patients treated in the Department of Spleen and Stomach Diseases, Jinjiang Hospital of Traditional Chinese
Medicine (TCM) Affiliated to Fujian University of TCM from March 2022 to January 2023 were selected as the study subjects. Ac-
cording to the TCM syndrome element differentiation method, patients were divided into Qi deficiency syndrome group and a non-Qi
deficiency syndrome group for comparative analysis, with 34 cases in each group. The intelligent analysis platform for TCM health
status developed by Fujian University of TCM was used to analyze the distribution of disease location syndrome elements in the two
groups. Meanwhile, 26 healthy subjects from the Physical Examination Center of Jinjiang Hospital of TCM Affiliated to Fujian Uni-
versity of TCM were included as a healthy control group. The gut microbiota of the three groups were analyzed using 16S rRNA se-
quencing technology: Alpha diversity indices, including community richness indices (ACE, Chaol) and diversity indices (Shannon,
Simpson), were calculated; principal coordinate analysis (PCoA) and non-metric multidimensional scaling (NMDS) were used for Be-
ta diversity analysis to assess differences in community structure between groups; at the phylum and genus taxonomic levels, the top
10 dominant species by relative abundance were selected to draw bar charts for analyzing species composition; linear discriminant
analysis effect size (LEfSe) was used to identify significantly different microbiota between groups; the relative abundance data of core
short-chain fatty acids (SCFAs)-producing genera were extracted for inter-group comparison; finally, the PICRUSt2 functional predic-
tion algorithm was used to perform KEGG pathway enrichment analysis and statistical analysis of the average abundance of differen-
tial metabolic pathways among the three groups. Results: 1) Distribution of disease location syndrome elements: in the Qi deficiency
syndrome group, the stomach (79.41%) and spleen (52.94%) were the core disease locations, followed by the liver (26.47%), and the
frequency of the spleen syndrome element in the Qi deficiency syndrome group was significantly higher than that in the non-Qi defi-
ciency syndrome group (P<0.05). 2) Microbiota diversity: the ACE, Chaol, and Shannon indices in the Qi deficiency syndrome group
were significantly lower than those in the healthy group (P<0.05); the ACE and Chaol indices in the non-Qi deficiency syndrome
group were also lower than those in the healthy group (P<0.05). PCoA and NMDS analyses both showed statistically significant differ-
ences in microbiota structure among the three groups (P<0.05). 3) Results of species composition analysis at phylum and genus levels
and differential microbiota analysis showed that the core microbiota structure of the three groups was generally similar, but the rela-
tive abundance of key genera had statistically significant differences between groups (P<0.05). Compared with the healthy group, the
relative abundance of SCFAs-producing genera (Roseburia, Blautia) in the Qi deficiency syndrome group significantly reduced (P<
0.05), while the relative abundance of Escherichia-Shigella significantly increased (P<0.05). Compared with the Qi deficiency syn-
drome group, the relative abundance of Roseburia in the non-Qi deficiency syndrome group significantly increased (P<0.05), while
the relative abundance of Escherichia-Shigella decreased (P<0.05). LEfSe analysis further showed that Enterobacteriaceae and Esche-
richia-Shigella were significantly enriched in the Qi deficiency syndrome group (P<0.05), while Roseburia was enriched in the non-
Qi deficiency syndrome group (P<0.05). 4) KEGG pathway analysis and statistical results of the average abundance of differential
metabolic pathways showed that the abundance of the "other types of O-glycan biosynthesis" pathway was significantly up-regulated
in the Qi deficiency syndrome group, and its average abundance in the Qi deficiency syndrome group was significantly higher than
that in the non-Qi deficiency syndrome group and the healthy group (P<0.05). In addition, the “Chloroalkane and chloroalkene degra-
dation” pathway was present in both the Qi deficiency syndrome group and the non-Qi deficiency syndrome group, but completely ab-
sent in the healthy group, and the difference between groups was statistically significant (P<0.05). Conclusion: The disease location
of CAG with Qi deficiency syndrome is primarily in the stomach and spleen. Its gut microbiota characteristics are manifested by re-
duced microbial diversity, decreased SCFAs-producing bacteria, and increased pathogenic bacteria. Genera such as Roseburia may
serve as biomarkers to assist syndrome differentiation, providing a basis for TCM micro-differentiation and microbiota intervention.
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