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Intestinal flora and metabolomics of post-discharge elderly CAP patients treated with syndrome
differentiation in traditional Chinese medicine
LIU Xiaopeng " °, ZHOU Lingiong’, MENG Yuanyuan " *, YAN Zihan " *, WANG Minghang' =
( 1. Department of Pulmonary Disease, the First Affiliated Hospital of Henan University of Traditional Chinese Medicine, Zhengzhou
450003, China ; 2. The First Clinical School of Henan University of Traditional Chinese Medicine, Zhengzhou 450003, China ;
3. Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China )
Corresponding author: WANG Minghang , E-mail: wmh107hn@163.com

[ Abstract] Objective To evaluate the effect of syndrome differentiation in traditional Chinese medicine on intestinal
flora and metabolomics in elderly patients with community-acquired pneumonia ( CAP ) after discharge from the hospital.
Methods Nineteen elderly patients with CAP (11 in the experimental group and 8 in the control group ) who were discharged from
from the First Affiliated Hospital of Henan University of Traditional Chinese Medicine between December 2022 and November 2023 and
16 healthy volunteers were randomly selected. Plasma and fecal samples were collected. The changes in gut microbiota were analyzed
using 16S rDNA high-throughput sequencing technology. Plasma metabolomics research was conducted using ultra-high-performance
liquid chromatography-mass spectrometry technology. Results  Based on the intestinal flora assay, at the phylum level, the abundance
of Campylobacter species and Desulfovibrio phylum was increased after treatment ( both P < 0.05 ) ; at the genus level, the genera of
Fusiform streptococcus, Trichoderma sphaericornutum group NK4A136, Desulfovibrio unclassified, and Prevotella anomalies were
significantly elevated (all P < 0.05) . Based on untargeted metabolomics assay, the treatment improved patients’ metabolite levels
of L-tryptophan, malonate, and glycine, which are mainly involved in glycine, serine, and threonine metabolism, aminoacyl-tRNA
biosynthesis, and purine metabolism pathways. In the joint analysis of intestinal flora and plasma differential metabolites, Patella

species showed a significantly negative correlation with adenine after treatment ( P = 0.006 ) ; Fusobacterium spp. showed a significantly
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negative correlation with 4, 6-dihydroxyquinoline ( P = 0.003 ) ; and Lactobacillus spp. showed a significantly positive correlation
with adenosine phosphorothioate ( P = 0.004 ) . Conclusions In post-discharge elderly CAP patients, syndrome differentiation in
traditional Chinese medicine may exert therapeutic effects by improving the structure of intestinal microbial species, increasing the

relative abundance of probiotics and decreasing the relative abundance of harmful bacteria, and influencing the pathways associated

with the metabolism of amino acids, proteins and energy.
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4 B n MR (B &) RIE (UK / HAb ) ERE B G /em it /kg BMI/ (kg/m®)

CAPAH 19 9/10 18/1 68.00 (9.00) 163.32+8.56 66.00 (15.00) 25.35 (6.16)
R4 16 5/11 16/0 66.00 (5.00) 162.53+6.95 62.00 (14.00) 23.90 (2.15)
ZIt {8 0.617 0.294 0.498 0.497
PH 0.491° 1.000° 0.537 0.771 0.619 0.619
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Table 3 General information of the elderly patients with CAP of the experimental group and control group before treatment

B n PR (H ) R CBUE / HAt) iE 1 B fem ks /kg  BMI/ (kg/m®)
WEEA 11 6/5 10/1 68.00 (10.00) 163.55+8.90  65.45+12.44 24.71%3.53
XTI 8 3/5 8/0 68.00 (7.00)  163.00+8.67  66.75+9.04  24.31x2.16
ZIt i 0.209 0.133 0.250 0.459
P{E 0.650° 1.000° 0.835 0.896 0.806 0.652
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Venn diagram of A_VO_vs_A_V2_vs_B_V0_vs_B_V2_vs_Control
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Figure1 Venn diagram of ASV species distribution
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Figure 2 Horizontal distribution of gut microbiota phyla and genera in the sample
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R4 EF CAP HERFEBRESBREAABEZROMIN
Table 4 Species differences between elderly CAP patients and healthy individuals after discharge

Yirh
=RUH il CAP 4 PiE Log.FC ff
K
p__Proteobacteria 12.85 (25.51) 1.99 (16.81) 0.043 -1.02
p__Desulfobacterota 12.85 (25.51) 0.04 (0.34) 0.010 -1.43
p__Campylobacterota 0.48 (0.73) 0(0) <0.001 -4.73
p__Patescibacteria 0.05 (0.08) 0(0) <0.001 -4.35
p__Deferribacterota 0.05 (0.02) 0(0) <0.001 -3.39
p__Planctomycetota 0.03 (0.05) 0 (0.01) 0.020 —
J&KF
g__Fusicatenibacter 0.34 (1.18) 0.04 (0.15) 0.001 -1.40
g__Lactobacillus 0.54 (0.30) 0.06 (0.06) <0.001 -2.83
g__Romboutsia 0.11 (0.39) 0.03 (0.04) <0.001 -2.88
g__Lachnospiraceae_NK4A136_group 0.21 (0.06) 0.04 (0.03) <0.001 -1.42
g__Desulfovibrionaceae_unclassified 0.05 (0.03) 0(0.01) <0.001 -3.37
g__Alloprevotella 0.00 (0.01) 0(0) 0.020 -3.32
: — AR
x5 UBRARITAIEARZERYTIH
Table 5 Species differences before and after treatment in the experimental group
IR WAL WAL P Log:FC
1K
p__Campylobacterota 0.02 (0.02) 0(0) 0.003 2.53
p__Deferribacterota 0.01 (0.01) 0(0) 0.023 1.53
JE K-
g__Fusicatenibacter 0.95 (1.28) 0.04 (0.17) 0.020 2.87
g__Lachnospiraceae_NK4A136_group 0.21 (0.06) 0.03 (0.03) 0.010 1.35
g__Desulfovibrionaceae_unclassified 0.06 (0.07) 0.00 (0.01) 0.002 3.57
g__Alloprevotella 0.02 (0.03) 0(0) 0.001 —
s —RRMIH .
6 XRARITAIEARZERYTIM
Table 6 Species differences before and after treatment in the control group
IR
ERAH XTHALR T XTALATT P Log:FC {8
1K
p__Deferribacterota 0.08 (0.05) 0(0) 0.001 —
p__Campylobacterota 0.01 (0.02) 0 (0.01) 0.004 3.15
p__Patescibacteria 0.02 (0.02) 0.01 (0.01) 0.030 1.83
p__Planctomycetota 0(0) 0.01 (0.02) 0.011 —
J@ K
g__Lachnospiraceae_NK4A136_group 0.11 (0.07) 0.04 (0.03) 0.012 1.02
g__Romboutsia 0.03 (0.03) 0 (0.02) 0.021 2.07
g__Desulfovibrionaceae_unclassified 0.02 (0.02) 0.01 (0.02) 0.033 1.64
g__Alloprevotella 0.01 (0.01) 0(0) 0.035 2.79

T — AR
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Table 7 Species differences between the experimental group and control group after treatment
/L
IR WEALATT I XA P LogaFC fA
K
p__Bacteroidota 9.47 (13.27) 22.68 (26.38) 0.026 -1.25
p__Deferribacterota 0.01 (0.01) 0.08 (0.05) 0.010 -2.12
p__Patescibacteria 0(0) 0.02 (0.02) 0.002 -3.07
Ja K
g__Fusicatenibacter 0.95 (1.28) 0.05 (0.20) 0.023 4.16
g__Lactobacillus 0.34 (0.33) 0.07 (0.08) 0.039 3.02
g__Romboutsia 0.08 (0.12) 0.03 (0.03) 0.043 1.80
g__Lachnospiraceae_NK4A136_group 0.21 (0.06) 0.11 (0.07) 0.021 0.71
g__Desulfovibrionaceae_unclassified 0.06 (0.07) 0.02 (0.02) 0.043 1.68
g__Alloprevotella 0.02 (0.03) 0.01 (0.01) 0.046 1.22

* 8 WMBARTRESWRARTEMRERREWSH

Table 8 Metabolites of plasma differences between the experimental group and control group after treatment

FF 5 MS2 name type VIP P Fa
1 Indole-3-carboxaldehyde + 2.13 0.026 !
2 Bilirubin + 1.97 0.049 !
3 L-Tryptophan - 2.03 0.038 !
4 5-Hydroxytryptop-han + 2.06 0.036 !
5 D-Glutamine - 1.81 0.036 1
6 Malonic acid - 1.75 0.040 1
7 5-Hydroxyhexanoic acid - 2.15 0.026 !
8 Norambreinolide + 1.75 0.017 1
9 Glycine + 2.37 0.011 1
10 PE (16: 0/20: 4) - 2.09 0.033 !
11 o-Tyrosine - 1.85 0.040 1
12 Methylsuccinic acid - 2.17 0.015 1
13 2-Hydroxystearic acid - 2.25 0.048 !
14 9, 10-epoxyoctadecan-oic acid - 2.52 0.006 1
15 PI (16 : 0/18 : 1) - 2.19 0.023 1
16 PI (16 : 0/18 : 2) - 2.32 0.019 1
17 I(18:1/18 :2) - 2.08 0.035 1
18 L-Threonine - 2.15 0.030 1
19 PC (20 :5/22 :6) + 2.12 0.025 1
20 Cyromazine + 1.74 0.023 i
21 PG (18 : 0/18 : 2) - 2.16 0.037 1
22 2-Piperidinone + 1.47 0.045 1
23 3-Oxocholic acid - 1.86 0.042 1
24 4-Hydroxy-3-methoxy-2, 10-bisab oladien-9-one + 1.87 0.010 1
25 Adenine - 2.41 0.010 1
26 2, 4-Pentadienal + 2.20 0.025 !
27 4, 6-Dihydroxyquino-line + 2.41 0.019 !
28 Coumesterol + 2.38 0.019 !
29 Adenosine phosphosulfate - 1.55 0.047 1




452 HEE

2025 455 A4 56 5 5

232 Z=FREYIERI

A CAP i Be)m B Sia A . ARy

A

Ill- ] !

s |

AiG . XHIRABYTRIIG . WELIR YT 5 A R4
TR R T, Sondm2E R . WK 3.

TE: EOISIUEYRILKE T IR RIBKE R A CAP 4Ll Be /s SR T B WE4h
JYRIA 7T COAXT BRI RIE 704T; D WM AAIT R SXIREIRTT IR 704T. A_VO WUEEIRYFRT, A_V2 WiEA
WIFIE, B_VO SHXHRALIAYT T, B_V2 MXHRLIIAYT)S . Control SHEEEAL .

B3 HEEFRREMREST

Figure 3 Cluster analysis of differential metabolites between groups

233 2SR KEGG i@ #5rHr

K H KEGG 8 fif 7 #7122 S AU W A ik iy =
51 F G55 T KA R, A CAP B
JEBE SEREAE, 2RIy EEEETA
Mt -RNA AR A nG . SR LA, fRftis
Gam i, W 4A. SIRIFRIM L, WERARYT
G SR E W A AR, AR, £
IR R S5 e, LI 4B X ERALIAYT
Jo FEW KA, W -RNA ARG L. |
RIR . ZFZ MR EEE, WE 4, 5
YRR IRIT R AR LG, LSRR YT i 4 1) 2= S AT
YR R H AR, 2aARms AR, &
Tk -tRNA 9 A2 9 & Al WS £00) 45 38 i, UL &
4D,

24 JGiEwEE S 2R

K Spearman AH &L 5 M 6 P #2547 K4
Br, P BRI HEIE 7 R AE LS. 5 IR 7 0 AH
W, JRITIEAET A 5, UFFE ] BARAT e
T, BRI 4,6- LM RIEA DG, WFF
WIS HERENHG BRETHITSEURE
IEAEDG, SRR 2 HAEE, UK SA. fEJEAKF
ITI, YiREEATE S 4, 6- T M bk A R O,
5 D- a2 OEARDS; FLATRE . BRI R A
SRR S AT RERL R . RIEERS R IEA G, B
MREESEFEGR B BIERFEE NK4A136
HIEE 4,6- —FRFLMEmk, JHLT R HMAE; BIE
FIRWESRaR 2T (¥ P<0.05), WHE
5B,



202545 A% 56 55 53 HEF 453

O o

O oo

. ~In P-value [ S— oo ey —In P-value
F - = -
[ 202500540 [ 1.0152.0253.035
U . U
Q Q
p- Impact p= Impact
| = |

Impact
C v v v
* Cmm—
2 e o—————) 2. ° s |
AN QO oa L
Q. (AnmeaRdoms meEsEm i Q
c | (O-Giuaring and O gtamale oot —In P-value < —In P-value
@ i = i
A RO e o o -
;@wuamm_,@ww,,w
o
0.00 0.05 0.10 0.15 0.20
Impact

TE: AN CAP A Bem S @R AT B W WEAIRIT BT Je 20 8Ts C X IR P RIS 704Ts D W WELLIRTy Jq 5 %t
MRADIGYT IR ARAERIRhE RS, ~QER/IMUEREmRN T, B, i i SO ERE, B,
(e R

B4 =RKREY KEGG BEESHTRIEHERKE
Figure 4 Metabolic pathway diagram of differential metabolite KEGG enrichment analysis

1
1 L-Tryp_lophan o
4,6-Dihydroxyquinoline 4,§-Dlr_1ydroxyqumohne
Coumesterol Bilirubin 05
Bilirubin Coumesterol :
LT h 0.5 Adenosine phosphosulfate
) ryptop an Methylsuccinic acid
Adenine Adenine 0
Glycine Glycine
D-Glutamine 0 L-Threonine
L-Threonine gyfomazll:le -0.5
| one Maonie a0
Adenosine phosphosulfate | -0-5 YWY WS 4
Malonic acid I IU l:o I |)>
Methylsuccinic acid 5838385
CEL ! 151t
o D
W o - g
L O N SS 33 =
o = » 9 o o
~ o O =3 ] @
T 39 @ 2 8
s & 2 ] 8 2
ao § s
S 9 8 ® =<
5 QT < N
S = 3 =
s g 8
&
g 2
o

TE: A NIRRT B NIEAKF 0 LLfURIEADE, EEIURTC.
B 5 MmARTRENRARTEHERFNERCEMECERE
Figure 5 Heat maps of the correlation between gut microbiota and differential metabolites after treatment in the

experimental group and control group



454 B

2025 455 A4 56 5 5

33 i

CAP JZ I PR H UL B s, & 84 A
BEFBET- AR IR . A TEFENERAR. &
REDIREMR T . BHRPLRE SIERRE hiwss . AIfdk
PR AR, SEURRIERK, WERE". |
[ 245367 Al o JE Y T E R e 4 B e e, it
T 52 W) 38 8 R S 1 AR I A i 100 ot 22 v
Oy KEEAS . BUE BEHLXT FEAF 5T EUE 52 BE IR
TRIT 2 A H TR 58 P Be 2R L 03 N R A5
AR, Ryl PR N FH R A2 T R T A I S 2E TE 4
FEMLEERE [, AW 5T 5 T 8 g R AR 4 2
— RHIRIE T B30T 2 4F CAP B R AfE
FHML

h T HRRPEEIRIT ZAF CAP H B 5 B3 i
FEREAYSEI, ASHFSE R 168 rDNA o i i 47
RIAT G BB E T BFSE W Rl 20 B o B 235 5
IR, FETTKET T, 45RO SBERE DURERE 1 ] |
PAFETT. BT REEITTNE, SR
FHE, RIS REER T, BT, 2B N
Fe b, PERLEE T L IR, JRRER T HLA 28
FE, BT &AL I S 806w, W
HW S JE RN A . BEAERRST on, P
(F/B) ol P4k i e AL ki &
G B ARE T IR RIS B 2 B e A ER R,
ZER LI /B AT, WG, RAE
N G fiff o CAP FB A5 il 60 E PRV B ZR A T T B
T 1 5 0 e R IR S IE AR OE ™ AR BT T
FEE T TIRFF R BRI, AR E R
TS AU G 35 R 5E B2 v A2, Diamond 45 fF
JERB, YA FE TN R Y, P
T FEET S AW, B4 CAP B fE P
WEIRIT R eI A T T B R R, 4E3e i iE ek 9 or
i, TEJRACE I, W AIRYT G SUE AT . 3%
FF TR B S5 25 b8 ARG 32 B s, PR e
PR A5 W e B0 B AR A T R R e
GV BN, BHIRIT E M EIG I 5
TR BT g BB R 1R 45 5 o . SRR AR
WFIE KB, FRALTE IR PT AR 2 S v B
ARG B, W EZAE CAP W b5 B & AT HHER
57, A AR YRR FE YR 2R
e, AEFEiE BT, SEARAE RN, DRI
PRAEAR o

RIFFR LG 2250, Wit

BEUEIRYT 5 52 i B B R, 255, 7EITTK
O, WERALIRYT IR, A HFFE T AR S
FTR AR 2 B AR R R X RRALIAYT R I R
P BRAL, A SCHEIE B, ARFFE T,
BT RS RIERIEMSE, ZBES . &R
LR, AW RARE, HR W —
TR R TR DA T R Y 3 B A X A AR,
REAEAFIE R B AN AR . TP R S B b £
BETbE, TTRE S AR CAP B IGYT S I AR S A
KB AR BT, WAL . W BRAIGYT 4
FREEFTE . BIRER NK4A136 4R . I IRE
JE BT, WA AIRYT G 9 AT IR F
Fhy X BB WG K T, B AR E . B
PRTA B NK4A136 41 E . P15 75 Ik 1w s = B T
AEHE TR . INFR I EENR TR & i, iS5 W
B 1 R 40 6 G 928 20 B SR T T 2 AR S L TR
ERPERG, HINRPEERE M A (immunoglobulin
A, TgA) SFRPE R F 0= AR, B G RE R AE R
NPT A KR . SRR AT R 0 FE R T
AIJETT 1L-6 SFRAEH FRYRIL, WMERIERE ™,
JRERIR B AR KR A F s, HEET R, o
2 Ni77E SN OB Bvin O || E SNl IV 35 I N
9T BoR, BRUEIRTT E4F CAP Be)a B, nI i
VEYiRAEFT R . BIRE R NK4A136 418 55 i 18 1
BEAXTE R, AW RAE e SN, 27k 5B I IR
AR

itk — SR HRUEIR YT &4 CAP Bt 5 &
PR P 5 (4 AR Ak, ASBIF 3 o i 2 AR 4
OOt R, SMERALRITRIAH L, WERALIRYT
JERERR. BER. AR A ] W,
FEmAERAE . HEmR. L2282 m
PR B, 2 2R A I AR v 7 A R A e R
RIEHFZ—, H—NEHIREHN, BHEKS
V] R E I R T A R A e D B AR 5 R
IR IR T R 22 Z R T, A BT 4eReik
WA AT, s EA T B . miE
T IEDIRE DL K 16 B R R AR S, 5 RAE
RFAHSC, COBOIESSZR TR SREPLH 2 —""
SRR R VRV R AR AR T B ML PT R A 3 ok
0l bR SR AL F -a, A2 -6 (interleukin 6,
1L-6 ) S5 40E R 3Rk, M IL-10 9T R H 1Y
FEIR, K AT BRI 38 i ) A% T kB A I
WD PR AR R AR, BRI AT L AKF, AT
RIFFEBAE™, 28 gkt o B 2w, i



2025 45 B4 56 %5 5 8

HEE 455

HE VR A e H AR A 8L, 755 1L-18 mRNA [
Fik, PP E AN R AE RN TR YT v
R H R . 22 F RN S R AR A e R
fE SN SERRAUIA SR E T AR, BRUERIT
AR RS R . AR . 2R R
PR A I B 2R A 4 CAP H B JR o I JE S

AW A BEA AT, IR DEHRIEIR 9T 2 AR
CAP B J F8 35 38 o8 901452 7 1 R R A g T 552 i
H VR A B, 4581 L B 516 T RTAR B,
BIT IR E T ] 5 R ERS ARG, JiEREEAT IS
5 4,6- R AR FARDC, FLATEIE SR BE
PG IR 22 AEAH O, WA I A R 43 25 im 5 1 e gk
TR S IEAH G, B TR S R B R i R 2
YIA DG, T J B8 BR 05 1 T 9819 eI SR A0 R 7 -
1L-2, T1-6 %5 R 4E K T AL N T /0 72 A, R
PUAR G e D a7, B W R4 e IG5 T
AALEETE M, i T LN I S R AE R YR
EAT I rh B A Wy A mT R A R BERR TR, A 2
JH 285 B o1 B 25k LA S 4B R 7 B iy, Y
200 AR P AT S AR R AT R R AR,
T 4, 6- 2 He v bk 1 B0E OF R ZAR R AR R
TH G FN G VR FH O ZLFF TR i D i A
PR, L T AT R I R AR L R AR T I AL A
RMERT 98 00 Je g 2, T AR, S0 I AR
BAFE 5 BT BRI ORR 7 AR N S 5 R A R
E / WARRRERARE, T AR AT 8 A B R
AR N R ER /WA IR Y, NI AR Rl
it 22 24 15 A R 1 P ( mitogen-activated protein
kinase, MAPK) 5“5 i i, # i IL-6. IL-1B &%
JORE R F = A, R 1L-10 AR BR, 2> R AE
RN EAE BEEWI]. YiEEEATE . AL
J& . BB AR 28 SRS | 4,6- AL
Bk . R R IR B R 10 AR AR AT BE R HRIE IR T
A CAP B 5 A A IBLE

ZE BT, X T4 CAP HiBda i, PHIE
BT A REIE Y BAR AR NK4A136 AR . 0%
TIRWE . JiEREEATIE . FLAT R 8 55 7 8 T HE Y
FEXTFERE, OB B A Y R S5 R, I RZ A
LR . AR BT RNRE QI A A DG IE B R IR T AR
Mo A RAETEFEAR BB | KBRS . 5K
WA TR . 98 A W I 3 PR IR 78 43
WA, JRELH ey KA R . AT HRIE
A3 LA DL K S S5 LRI IR 4518

SETES AR EE PPN E
B R, RAEMEHNGSE,

Z % 3 W

(1] AR B 2 e W 2 4 2 . o IR DR A 1 i 48 14

Wr HR TR F (2016 4F R ) [J ] AR 25 4% P 1 20 35,
2016, 39 (4): 253-279. DOI: 10.3760/cma.j.issn.1001-
0939.2016.04.005.
Chinese Thoracic Society, Chinese Medical Association.
Guidelines for diagnosis and treatment of adult community-
acquired pneumonia in China (2016 edition ) [ J ]. Chin J Tuberc
Respir Dis, 2016, 39 (4): 253-279. DOI: 10.3760/cma.
j-1ssn.1001-0939.2016.04.005.

[2] ALIBERTIS, DELA CRUZ C S, AMATI F, et al. Community-
acquired pneumonial[ J |. Lancet, 2021, 398 ( 10303 ) : 906-
919. DOI: 10.1016/50140-6736 (21 ) 00630-9.

[3] SHIT, DENOUEL A, TIETJEN A K, et al. Global and regional
burden of hospital admissions for pneumonia in older adults: a
systematic review and mela-analysis[.] 1. J Infect Dis, 2020,
222 (Suppl 7) : S570-S576. DOIL: 10.1093/infdis/jiz053.

[4] SUNY, LI H, PEI Z, et al. Incidence of community-acquired
pneumonia in urban China: a national population-based
study[ J | Vaccine, 2020, 38 (52): 8362-8370. DOI: 10.1016/
j-vaccine.2020.11.004.

[5] AFFR, &5, BRIPME, 55 . JERNT COPD FEIFIR 5
R BE W ABERIC R [T ] BTEES:, 2024, 55 (8):
631-640. DOI: 10.3969/j.issn.0253-9802.2024.08.007.
ZHENG Y L, JIN X E, CHEN K L, et al. Study of the
relationship between inflammatory reaction and readmission of
hospitalized patients with chronic obstructive pulmonary disease
complicated with respiratory failure [J 1] J New Med, 2024,
55 (8): 631-640. DOI: 10.3969/j.issn.0253-9802.2024.08.007.

[6] YUXH, LIAOY W, RONG L, et al. Clinical characteristics
and risk factors in patients with SARS-CoV-2 Omicron variant
infection complicated with cardiovascular diseases[ J ]. Front
Med, 2024, 11 : 1383252. DOI: 10.3389/fmed.2024.1383252.

[7] GRAVERSEN S B, PEDERSEN H S, SANDBAEK A, et al.
Factors associated with 30-day rehospitalization and mortality
in older patients after a pneumonia admission[J . J Am Med
Dir Assoc, 2020, 21 (12): 1869-1878.e10. DOI: 10.1016/
j.jamda.2020.08.025.

[8] BROWN J D, HARNETT J, CHAMBERS R, et al. The relative
burden of community-acquired pneumonia hospitalizations in
older adults: a retrospective observational study in the United
States[ J | BMC Geriatr, 2018, 18 (1): 92. DOI: 10.1186/
s12877-018-0787-2.

[9] LANGE K, BUERGER M, STALLMACH A, et al. Effects of
antibiotics on gut microbiotal J ]. Dig Dis, 2016, 34 (3):260-
268. DOI: 10.1159/000443360.

[10] Z=df, UL, Semlt, 4 . rhEIRER YT I R



456

HES

2025 455 A4 56 5 5

[12]

[16]

[17]

FEDCRAFIENT 28 (85 FEAEBER A PRGN [J ] ey
Zeiki, 2022, 37 (2): 1171-1178.

LI JS, WANG M H, BI L C, et al. Evaluation of the curative
effect of TCM syndrome differentiation treatment scheme on
reducing the readmission rate of elderly patients with community-
acquired pneumonial J |. China J Tradit Chin Med Pharm,
2022, 37 (2): 1171-1178.

fApit o . BT 2212 1 O AR 2 O SO IR T 45 R A
Preg L7 [D ] dbst : JEath B 252, 2021. DOL:
10.26973/d.cnki.ghjzu.2021.000017.

HE H Q. A study on the biological mechanism of phlegm stasis
syndrome in stable angina pectoris of coronary heart disease
based on multi omics[ D ]. Beijing: Beijing University of
Traditional Chinese Medicine, 2021. DOI: 10.26973/d.cnki.
gbjzu.2021.000017.

B, fsCil, 44, 55 BE T B S (T
ISR R ) 103 25 e A R AR RO LRI OFE [0 ] i
gk, 2022, 47 (22): 6227-6234. DOT: 10.19540/j.cnki.
¢jemm.20220728.502.

YIN L, BAO W S, JIN H, et al. Proteomics-based screening of
differentially expressed protein in bronchial asthma ( syndrome
of excessive cold ) [ J . Chin J Chin Mater Media, 2022,
47 (22): 6227-6234. DOI: 10.19540/j.cnki.cjemm.
20220728.502.

ZHE, TR, R AXKPARER S T IS BiR
#E (2011 J2) [J ] ek, 2011, 52 (24) : 2158-2159.
LI J S, WANG Z W, LI S Y. Diagnostic criteria of TCM
syndromes of community-acquired pneumonia ( 2011 edition )| J |
J Tradit Chin Med, 2011, 52 (24 ) : 2158-2159.

Fefl, £45, KIER, & BEFRIEM AL TIER (1] T
BT, 2021, 56 (9 ): 942-946. DOL: 10.3969/j.issn.1008-1070.
2021.09.005.

DU X, WANG W, ZHANG Y L, et al. Progress in diagnosis and
treatment of senile severe pneumonial J . Chin J Med, 2021,
56 (9): 942-946. DOI: 10.3969/j.issn.1008-1070.2021.09.005.
DENG L, SHI Y, LIU P, et al. GeGen QinLian Decoction
alleviate influenza virus infectious pneumonia through intestinal
flora[ J |. Biomed Pharmacother, 2021, 141 : 111896. DOI:
10.1016/j.biopha.2021.111896.

R, RARTE, skek, & R T RN FERORUIEATE
XEB L A R K BUBIE R RER S0 [) ] s B2 R
Ziki, 2021, 28 (1): 61-66. DOIL: 10.19879/j.cnki.1005-5304.
202006249.

CAO H, WU D S, ZHANG Y, et al. Effects of Shaoyao
Decoction on intestinal flora of ulcerative colitis rats based on
high-throughput sequencing technology [ J . Chin J Inf Tradit
Chin Med, 2021, 28 (1): 61-66. DOI: 10.19879/j.cnki.
1005-5304.202006249.

skfar, g, wICR, & BRASEGNIETS TG 5
WEE SRR B E RS2 ()] E 254, 2022,
47 (24): 6709-6719. DOI: 10.19540/j.cnki.cjemm.20220721.
701.

ZHANG R Q, FANG Z A, HAN W Q, et al. Effect of Gegen

[20]

(23]

[26]

Qinlian Decoction on gut microbiota of irritable bowel syndrome
with diarrhea rats[ J |. Chin J Trad Chin Med, 2022, 47(24 ) :
6709-6719. DOI: 10.19540/j.cnki. cjemm. 20220721.701

DU S, WU X, LI B, et al. Clinical factors associated with
composition of lung microbiota and important taxa predicting
clinical prognosis in patients with severe community-acquired
pneumonia[]]. Front Med, 2022, 16 (3): 389-402. DOI:
10.1007/s11684-021-0856-3.

WANG J, XIANG Q, GU S, et al. Short- and long-term effects
of different antibiotics on the gut microbiota and cytokines level
in mice[ J |. Infect Drug Resist, 2022, 15 : 6785-6797. DOI:
10.2147/IDR.S388687.

DIAMOND E, HEWLETT K, PENUMUTCHU S, et al. Coffee
consumption modulates amoxicillin-induced dysbiosis in the
murine gut microbiome[ J |. Front Microbiol, 2021, 12 :
637282. DOI: 10.3389/fmich.2021.637282.

Waeds . BT HER - RN RIS B IR G
IFIt A ALIRIATTE [ D ] dbat . desth B2, 2019.

XU J N. Mechanism study of Yinlai Decoction in the treatment of
gastrointestinal fever complicated with pneumonia based on gut
microbiota immune network [ D |. Beijing: Beijing University of
Traditional Chinese Medicine, 2019.

SRR, TR AP, A . RALTE IR P A ARl /)
SN RE Ml RS2 [ ] 25452k SRS, 2023,
41(5): 302-309. DOI: 10.12206/j.issn.2097-2024.202208106.
GUO Y C, DING H M, DENG S S, et al. Effects of Huzhang
Qingmai Decoction on cognitive function and intestinal flora in
mice with chronic cerebral ischemia[ J . Pharm Pract Serv,
2023, 41 (5): 302-309. DOI: 10.12206/j.is5n.2097-2024.
202208106.

P, BRUFR, BIGEAR . 25 AT ARG/ RSB A BF
Feathe [J ] s ESEs s Yo, 2021, 29 (1) 122-127.
DOI: 10. 3969/j.issn.1005-4847.2021.01.018.

CHENG X T, CHEN Y L, HUANG X D. Research progress
on mouse models infected with Campylobacter jejuni[ J .
Chin J Exp Ani, 2021, 29 (1): 122-127. DOI: 10. 3969/
j-1ssn.1005-4847.2021.01.018.

SRR . MR ER GE U P R T R M R AE 1
WEFE [D LA - WL EE 24027, 2019.

ZHOU Z Q. Study on the characteristics of gut microbiota in
patients with primary Sjogren’s syndrome of Qi Yin deficiency
type [ D |. Hangzhou: Zhejiang University of Traditional Chinese
Medicine, 2019.

BT R  TE R A EGS PSRBT ST S 51y
FEIIBLE [ D 15k . KREFPEEZGR, 2021,

LI F T. Based on gut microbiota and chromatography-mass
spectrometry technology, study the immune regulatory
mechanism of Panax ginseng under the forest [ D |. Jilin:
Changchun University of Traditional Chinese Medicine, 2021.
MRIR 25, Tod, B0, 45 . A HR IO AR Ok U GE
R PE BT [ ] P2, 2021, 52 (8): 2313-2323.
DOI: 10.7501/}.issn.0253-2670.2021.08.014.

CHEN Q J, YU L, ZHAO W W, et al. Study on the effect of



2025 45 B4 56 %5 5 8

B

457

[27]

extract of Polygala tenuifolia on the gut microbiota of depressed
rats [ J | Chin Herb Med, 2021, 52 (8): 2313-2323. DOI:
10.7501/j.1ssn.0253-2670.2021.08.014.
SCHLATTERER K, PESCHEL A, KRETSCHMER D. Short-
chain fatty acid and FFAR2 activation: a new option for treating
infections [ J |. Front Cell Infect Microbiol, 2021, 11 : 785833.
DOI: 10.3389/fcimh.2021.785833.
BKLL, WRZL, BN . 1R SR A i A S S R E
P Rl AR PRI AISCHEL T ] SEH RS2, 2020, 36(5):
634-638, 644. DOI: 10.3969/j.1ssn.1006-5725.2020.05.018.
WU Y H, CHEN J, LUO Z. Correlation of intestinal micro-
ecology with inflammatoryfactors and clinical indicators in chronic
obstructive pulmonary disease [J1J Pract Med, 2020, 36 (5):
634-638, 644. DOL: 10.3969/}.issn.1006-5725.2020.05.018.
X HZE, F00, WEET, & . BEESZRIEAT IR - FLRMEG 400
Xt DSS %EFE’JD\rﬁ“%xd‘ﬁﬁﬁﬁﬁ%@ﬂﬁw (1] 3k
Y2, 2022, 62 (3) @ 869-881. DOT: 10.13343/j.cnki.wsxb.
20210671.
LIU R L, QIAO Y, HUANG G Q,
coagulans lactulose synbiotics on intestinal health in DSS
induced ulcerative colitis mice [ J |. ] Microbiol, 2022, 62 (3):
869-881. DOI: 10.13343/j.cnki.wsxb.20210671.
F—Nl, LA, TEHIE . T UPLC-Q-Exactive MS HiAR M)
B R INIRIRY T L I 7 5 it 48 B 3o T i e /N Bl it
RACHAATETE [T ) pARh B2y 2T, 2024, 42 (7) : 101-
107. DOI: 10.13193/j.issn.1673-7717.2024.07.023.
CHANG Y C, SHI J Z, WANG X F. Metabolomics study of

modified xuanbai Chengqi Decoction in treatment of pneumonia

et al. The effect of Bacillus

in influenza virus/streptococcus pneumoniae co-infected mice
based on UPLC-Q-exactive MS technology[ J |. Chin Arch
Tradit Chin Med, 2024, 42 (7): 101-107. DOI: 10.13193/
Jissn.1673-7717.2024.07.023.

MOREAU G B, RAMAKRISHNAN G, COOK H L, et al.
Childhood growth and neurocognition are associated with distinct
sets of metabolites [ J . EBioMedicine, 2019, 44 : 597-606.
DOI: 10.1016/j.ebiom.2019.05.043.

W . BEAEARCHT S BB L RS HURIATSE D 1
R R EEZIR, 2021

SHEN R. A study on the microecological mechanism of effective
treatment of gastric mucosal intestinal metaplasia by Weifuchun
[ D ]. Nanjing: Nanjing University of Traditional Chinese
Medicine, 2021.

RAMOS-JIMENEZ A, HERNANDEZ-TORRES R P,
HERNANDEZ-ONTIVEROS D A, et al. An update of the

promise of glycine supplementation for enhancing physical

[35]

[37]

performance and recovery [J] Sports, 2024, 12 (10): 265.
DOI: 10.3390/sports12100265.

AGUAYO-CERON K A, SANCHEZ-MUNOZ F, GUTIERREZ-
ROJAS R A, et al. Glycine:
micronutrient [ J 1 Int ] Mol Sci, 2023, 24 (14) :
10.3390/ijms241411236.

RODRIGUEZ A E, DUCKER G S, BILLINGHAM L K, et al.

the smallest anti-inflammatory

11236. DOL:

Serine metabolism supports macrophage IL-1 B production[ J |
Cell Metab, 2019, 29 (4): 1003-1011.e4. DOI: 10.1016/
j.cmet.2019.01.014.
KALKAN H, PAGANO E, PARIS D, et al. Targeting gut
dysbiosis against inflammation and impaired autophagy in
Duchenne muscular dystrophy [J ] EMBO Mol Med, 2023,
15 (3): e16225. DOI: 10.15252/emmm.202216225.
JIMINEZ V, YUSUF N. Bacterial metabolites and inflammatory
skin diseases [ J ]. Metabolites, 2023, 13 (8): 952. DOI:
10.3390/metabo13080952.
LIH, FENG Y, SUN W, et al. Antioxidation, anti-inflammation
and anti-fibrosis effect of phosphorylated polysaccharides from
Pleurotus djamor mycelia on adenine-induced chronic renal
failure mice[ J |. Int J Biol Macromol, 2021, 170 : 652-663.
DOI: 10.1016/j.ijbiomac.2020.12.159.
FRIE, ZSCAE, MRPHE, % 3G S IR A DL O R
MBFFEHEREL ) | P ARIRRL R~ AR PRI, 2022, 12(5):
305-309. DOIL: 10.3877/cma.j.issn.2095-2007.2022.05.009.
CHENG Y, AN W Z, LINDT, et al. Research progress on the
relationship between gut microbiota and common eye diseases [ J/
OL . Chin J Ophthalmol ( Electronic Ed ), 2022, 12(5) : 305-
309. DOI: 10.3877/cma.j.issn.2095-2007.2022.05.009.
PERNOMIAN L, DUARTE-SILVA M, DE BARROS CARDOSO
C R. The aryl hydrocarbon receptor ( AHR ) as a potential
target for the control of intestinal inflammation: insights from
an immune and bacteria sensor receptor [ J | Clin Rev Allergy
Immunol, 2020, 59 (3): 382-390. DOI: 10.1007/s12016-020-
08789-3.
PARK J, LEE J J, HONG Y, et al. Metagenomic analysis of
plasma microbial extracellular vesicles in patients receiving
mechanical ventilation: a pilot study [J 1] J Pers Med, 2022,
2 (4):564.DOI: 10.3390/jpm12040564.
ZHAI Y, HUANG X L, MA H J, et al. Sulfur dioxide reduces
lipopolysaccharide-induced acute lung injury in rats[ J |. Cent
Eur J Immunol, 2019, 44 (3): 226-236. DOI: 10.5114/

ceji.2019.89593.
(DAL ARIERL )



