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Abstract: Objective To investigate the potential mechanism of Maxing Shigan Decoction (MXSGD, Fk#5f1H %) by affecting the
intestinal flora and chemokines in mice in order to prevent and treat the influenza virus infection. Methods The infected mice model of
influenza A virus was established by intranasal inoculation. After 3 and 7 d of gavage administration or saline, the state of mice was
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observed. Colon tissue was detected by HE staining. The expressions and contents of chemokines CCL5 and CXCL10 were detected by
immunohistochemistry and enzyme-linked immunosorbent assay, respectively. The bacteria in colonic contents was sequenced,
annotated and clustered by using the V3—V4 variable region of 16S rRNA. The Alpha diversity, Beta diversity, and the species
difference among groups were analyzed by linear discriminant analysis (LDA) effect size, LEfSe. Redundancy analysis and
Spearman’s rank correlation coefficient were used for correlation analysis between intestinal flora and CCL5, CXCL10. Results
Compared with the normal group, the weight of mice in the model control group was decreased (P < 0.01), the inflammatory cell
infiltration in the lamina propria of intestinal mucosa was obvious and the expression of CCL5 and CXCL10 was upregulated (P <
0.01), the levels of CCL5 and CXCL10 in the colon tissue were both increased (P < 0.01) after 3 d treatment. Compared with the model
control group, the weight of mice was increased in each treatment group. Inflammatory cell infiltration, CCL5 and CXCL10 positive
cells, the contents of CCL5 and CXCL10 in intestinal mucosa were all decreased, especially in oseltamivir group and MXSGD group
(P < 0.01, P < 0.05). There were significant differences in the composition of the gut microbiota among groups according to the
analysis of flora diversity and the species differences. The composition of intestinal flora in the model control group was significantly
different from the normal control group and each drug group. The relative abundances of Proteobacteria and Escherichia in the model
control group were significantly higher than the normal control group (P < 0.05), while Firmicutes, Lactobacillus and Coprococcus
were significantly lower (P < 0.05). Compared with the model control group, the relative abundances of Proteobacteria and Escherichia
in each drug group were significantly lower (P < 0.05), the relative abundance of Firmicutes in oseltamivir group and MXSGD group
were increased significantly (P < 0.01), the relative abundance of Oscillosporia in antiviral granule group was increased (P < 0.05), and
the relative abundance of Lactobacillus and Coprococcus in MXSGD group was increased significantly (P < 0.01, P < 0.05). After 7 d,
pathological changes of colon tissue, the expression of chemokines and the abundance of Proteobacteria and Escherichia species (P <
0.01) in the model control group were all decreased. Compared with the model control group, the relative abundances of
Verrucomicrobia in each drug group were significantly lower (P < 0.01, P < 0.05) and the relative abundance of Bacteroidetes were
increased significantly (P < 0.05). Correlation analysis showed that CCL5 and CXCL10 contents in the colon of mice were
significantly correlated with the abundance of Escherichia, Klebsiella, Clostridium and Coprococcus (P < 0.01, P < 0.05). Conclusion
The infection of influenza A virus can make the intestinal flora structure disorganized and immune function in mice unbalanced.
MXSGD may regulate the intestinal flora structure and then affect the production of chemokines, which has a certain protective effect
on the intestinal immune damage caused by influenza virus.
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Fig. 3 Expression of CCL5 in colon tissue of mice in each group (immunohistochemistry PV-9000 two-step method, <200)

A2

B Td G ;

I

3 :a!y '\ f

Rl

o 3 et
BUR RERURL
K R

WAy Wy

PURBERURE

4 CXCL10 E&E/NBREMALNFRIFRIE (PV-9000 BAZHE, X200)
Fig. 4 Expression of CXCL10 in colon tissue of mice in each group (immunohistochemistry PV-9000 two-step method, x200)
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540 0.998 8, ~F¥EE M 288 > OTU, JHJE T
9 /M. 50 M&Eo
3.6 Mo Hm—EYEEEEM
3.6.1 [ (Phylum) /K¥orA  REi6I7)a, &4
/INBRPRT P T AR 35 B 1 DR R B AR R = P ] 6 FHER 2
Fis. WIiE B A TLAEEER ] (Firmicutes)
FFFEET] (Bacteroidetes) AN+ . 4253 d J5,
550t HR A L g, AR 2 JELRE T | A 6 3 B I 2 PG
(P<0.01), AFJEHI] (Proteobacteria) AH ¥ = FE B
B3N (P<<0.05), JERERTSHMATETHAE (F/IB)
%, (HERARE, SHEAHLE, Hafha
Al MXSGD 4 JEEER 1A F R EFE N (P<
0.01), F/BHM BN (P<0.05); X2
B [ 1A B B PG (P<<0.05). 44257 d )&,
FERY L PEA R 1] (Verrucomicrobia) R = & #ht
TR BN (P<<0.05); SR LhEe, B4
FH. FUORTEPRIZH . MXSGD ZHPei 1 1A% 3=
5 B K (P<<0.05. 0.01), FUFFE T I 3 &
HIR TR (P<0.05). 54324 3d Jalh#, 4425 7d
J& » BBYZHAR T T IAR N B 3% R % (P<<0.01),
F/B fH B &3 n (P<<0.05).

36.2 BV SU/NRIGIE R B
AR F B 7 &K 3 fn. a3 d 5, IE

WA EEAR: FEHIKEE Prevotella
(10.97%). Bl e J& Oscillospira (6.76%). X7,
2 I J& Akkermansia (6.27% ) . Parabacteroides
(5.29%). U 1% )& Bacteroides (2.62%). FLATH
J& Lactobacillus (1.90%). ¥k J& Coprococcus
(1.11%). J% H EK# J& Ruminococcus (3.46%) 45
ExHeH e, AR ER. AMERE. HH
TR A 2 R BB BRI (P<<0.05), R4 1 &
(Escherichia) AHXfF- BB RN (P<<0.05); 5%
RUALCE, B T4, PUmaEBRi A MXSGD
LA B B AR E BE B RS (P<<0.05), Bl Ef
FURL ZEL B e B Jes AH OGS = B B - (P<<0.05),
MXSGD ZHZEBRE & . FLER AT 131 J& AH XS =F B2 B S5
B (P<<0.05. 0.01). 4524 7d )5, XIEZMHAEIE
AdE: I IKE R (11.19%) . BiZieE 8 (8.01%).
FUFHE (5.84%). W HEKEE (2.00%) % 5
XTRRZE LA, A5 20 2F B e A g A G = B R
(P<<0.05); 547253 dJatb4, 452 7d )5, il
HIRA B BAIN F R E N E (P<0.0D).
3.7 Alpha Z# Mg

i A Alpha Z AT EUELHS Chaol 4544,

ACE #5%(. Shannon #g %! Simpson #§%(. Chaol
TREH ACE 188 RPN W BF I F & T, BUE Bk
Ko Ui w B8 FE S . Shannon 45 £ H
Simpson &% BRI B EF £ FE, Shannon
FREE MO, Simpson FEEE /N, Ul BIEE S A
MM E . B2 3dM 7dESHDNRIBIER
B Alpha ZFEPMEIBBONLEK 4. 45253 d )5, HXTHE
YHELEE, B Chaol. ACE. Shannon $E4F41,
Simpson &4 = (P<<0.05. 0.01); SR L4,
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M Acidobacteria [l others

[l Verrucomicrobia[ | Gemmatimonadetes
OD1 Tenericutes

Jor3 [ Firmicutes

[l Lentisphaerae [ Fusobacteria

[ Actinobacteria Thermi

[l Proteobacteria

[ Bacteroidetes

[ Deferribacteres

[ Cyanobacteria

[l Spirochaetes

[ Chlamydiae

[l Fibrobacteres

[sR1

WV

AR 2

#4#3d 5 1.00
0.75
050
0.25
0

it HE U R BURL MXSGD

it 9*;711255 U R BURL MXSGD

grirdE 10

[ Firmicutes Wrroteobacteria
[ Fusobacteria B Thermi
HsR1 " others
[ Deferribacteres ~ Jl TM7
[T Chlamydiae [ Acidobacteria
|7 Cyanobacteria [l Actinobacteria
. OP3
[ Fibrobacteres
|7 Tenericutes

Gemmatimonadetes
[l Bacteroidetes
Job1

Verrucomicrobia

Spirochaetes
B Lentisphaerae

0.75
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LIPS

0.25

El6 ®ENRMERSENKFELSH

Fig. 6 Distribution of intestinal flora at phylum level in each group

*k2 FHHN)DRIHEERVKEENEE (X£s,n=3)
Table 2 Relative abundance of intestinal flora at phylum level in each group (X £s, n=3)
4% 3d JERIR G Td EATR
EEEETT  WMFEIT RBET BE FBE EEEWIT BB REET RRED FIB

e 55324625 3796972 0071007 6274545 1561062 55341928 42491776 0521045  082+142 1351042

A

ik 1844+361" 44994744 1533+238° 203341744 0414006 694011657 2300£1281 011+012"  681+4%4° 1994017
WY 67884360 31241319 045+062° 0074004 2194035 452541709 5190+1951% 078+077  085+111F 103066
PO 558541467 430241341 060+101* 0131012 1434068  4918+484 50.16+459" 0224028  010+03* 0994017
MXSGD  6L02+258% 34114336 006+006" 4674541 1791012 4914+446  4719+693" 138+133  015+013% 106027

Extiggitii: "P<0.05 “P<0.01; SHM4IHE: P<0.05 #P<0.01; 5%4%3d /5t "P<0.05 ~P<0.01
"P < 0.05 P < 0.01 vs control group; *P < 0.05 *P < 0.01 vs model group; “P < 0.05 "P < 0.01 vs corresponding groups after 3 d of
administration

PURTERURIZL Chaol. ACE #R¥UtE, ZRA4%  HOYERZFRIK (P<0.0D): 42§7dJ5, HxHA
AR X (P<0.05), BEfbF4l. PFURSEFkidl. i, BA4L Shannon FEE0H 2 A (P<<0.05);
MXSGD #1 Shannon 5 %34 i 2185, Simpson ff S LA, HUW BRI Shannon F52H 12
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e —
[ Akkermansia
[l Escherichia
075 [l Bacteroides
Coprococcus
[ Prevotella
i [l Parabacteroides
050 [ others
' [l Lactobacillus
= [ Oscillospira
Anaerotruncus
0.25 Ruminococcus
0
Xof i iy B F HURRESRL  MXSGD
G TdJE 100 I others
B Acinetobacter
Akkermansia
Oscillospira
B serratia
0.75 B Prevotella
Bacteroides
Ruminococcus
- B Anoxybacillus
H Lactobacillus
= 050 I Geobacillus
=7 Escherichia
= Coprococcus
Proteus
Parabacteroides
h . .
—
0 iy RAfhF PORTEER.  MXSGD
7 BENRBERHERKEST
Fig. 7 Distribution of intestinal flora at genus level in each group
#3 BHI)BRHEEMBKFEENEE (XE£s,n=3)
Table 3 Relative abundance of intestinal flora at genus level in each group (X s, n =3)
" Y 3d EANEE BT RN
7 p : : p :
ENEE  RAEE  AHEE RRRERE TEAEE EMERE  RARE  AHERE SBRERE EEREE
X HE 1.11£0.20 0.03+001 190+028 6.76+303 1097+821 055+0.06 0.00+£0.00 584+509 801+£240 1119+336
A 0.29+0.11" 1259+229" 033+0.12° 264+1.96 295+329° 0.68+054 0.01+001"" 7.27+£7.76 3.34+127" 811+157
] i 0.9640.72 0.014+0.00* 3.00+1.38 6324056 3284136 0.39+028 0.00+000 7.02+654 410+1.13 15.75+18.29
FURERAL 0761057 0.58+1.00* 0754038 8.00+4.03* 375+2.03 0.90+1.19 0004£000 2124157 b562+3.14 2126+225
MXSGD 1114£012%  0.02+40.02* 110£009% 5584327 1051+£3.29 059+0.13 0.00+0.00 229+124 4924081 1590+452

x4 . "P<0.05
"P < 0.05
administration

v (P<0.05)., FiRgERREER, RUBOHREEHRY 4 d
5753 d J5), BMA/NRE R ENE
FEPE B FRAR, PR BRI AR /s SR 7 18 B i =F
A5 . MXSGD fig i/ R iE
PR MUBOREEER 8 d 5 (A2 7 d ),

Ja (4

AR

“P<0.01; SHEAIALLE:

*P<0.05 *P<0.01; S54%5R)7 3d Hk:

3.8 Beta LML

AR /)~ B A T A 2 A PRI 0
UKL AT LA ) B8 BRRE 22 R

AP<0.05 "MP<<0.01
P < 0.01 vs control group; *P < 0.05 #P < 0.01 vs model control group; P < 0.05 P < 0.01 vs corresponding groups after 3 d of

REZH,

AR

AR

Beta 2 A% 73 A1 2 0 AN [RIAF: it/ A [R] 2L T Ao
i T E PRV K FRCHEAT B W, #H PCA AR 2
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FT4 BHE)BREREE Alpha ZHMEERSITAMER (X £s,n=3)
Table 4 Alpha diversity index of intestinal flora of mice in each group (X s, n =3)

5 457j3d )5 $BYjT7dJE
Chaol ACE Shannon Simpson Chaol ACE Shannon Simpson
Xof B 378+37 351+28  3.93+0.19 0.04%+0.01 346+25 336+18 3.91+0.23 0.04+0.01
it 286+45" 285+41" 2.65+0.16™ 0.16+0.02"" 298+08 292+07 3.00+0.10° 0.13+0.03
A3 323+44 320+38  3.91+0.37% 0.05+0.03% 308+57 305+63 3.60+0.68 0.08+0.07
HUI B RURL 367+26" 363+20" 4.03+0.27% 0.04+0.02% 329+31 326+31 3.56+0.14% 0.07+0.01
MXSGD 309+£37 302+45 3.56+0.15% 0.07+£0.02"% 330+15 326+15 3.69+0.24 0.06%+0.01

SRR “P<<0.05 “P<0.01; SHEIAELE: *P<<0.05 ##P<<0.01

"P<0.05 *P<0.01vs control group; *P <0.05 *P < 0.01 vs model group

I3 Hr. PCA ZH I —RhFE4E 471k, 18
TR AT A R 2 AR R 2 R S A
AR L, TR  REE EGE, RO eI
P SGBARAL, ZIRIR . SRR LLTE RS
HBEANFE b O PE RS T, ARE BB (R R AT LAk 23

BH3dFE 5, |, D2

= b1 D
0.2 €2 2

o
= >
=

B2
E2 :

moowX>

|
o
N

PC2(19.26%)

E3 B
CL”™

El

—-0.25 0.05 0.25 0.50 0.75

PC1(30.23%)
w1dE o |3
F1 F2
0.2 . I3
T
HL *12
0 G2 H3 ‘I3
. H2
5 ‘G
' “H
5 02 F3 +
o J2= ]
o
04
-06 61
~075 050 025 0 0.25
PC1(22.13%)

HAFER) 534 . PCA 4558 (B 8-2) #&/, %4574 3d
Joi, FRBLH SRR S A S R AR SR R R, R
9 ZEL R 2 ) 20 o AV AL R AP AR A S 22 5, T
It 7 B T LA RN T /0N RS A A 1 4 R R
SER . Z5WIR YT AR i s S 0 B LR i U

a. ¢-PCA b. d-EHELMIH AL~A3. FI~F3-%E4 B1~B3. G1~G3-#M4] C1~C3. HI~H3-EFMhFH4 D1~D3. 11~I13-

PR#EBRI4  E1~E3. J1~J3-MXSGD 4
a, c-PCA b, d-hierarchical clustering tree analysis

Al—A3, F1—F3-control group

B1—B3, G1—G3-model group C1—Cs3,

H1—H3-oseltamivir group D1—D3, I1—I3-antiviral granule group E1—E3, J1—J3-MXSGD group
B8 ET OTUKFHI Beta ZHFMESH
Fig. 8 Analysis of beta diversity based on OTU level
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Beilr, HWTR 0B AR IR S FE s, R %
IR S X R AL . B b s
B O(E8-b) $os, RN B RS 45 H S HoAt &% 40
ARG BB AN PURTERR MXSGD
o] DA 1 AL o B3 I G i /0N BV T TR A 4 R A
. 257d )5, &4 PCA 5EHIEEM M4k
(K 8-c. d) #2755, PCA 455 BRI 4LRE B ATy
IR T H AR SRS A, S AR S0 R
YHRE S A EE B 4525 3 d JE R . g RER
I MTEE R IR, MXSGD 2H 5 % 1 2H it i A2
FEAFBL
3.9 HEERMFMRIFIE

KA LEfSe ffiidk 4H v] B A 235 22 53 A

. i 2 b
i Proteobacteria [ GGG
- Enterobacteriaceae [
Enterobacteriales [
Gammaproteobacteria [
Escherichia |E
Klebsiella I
Dehalobacterium
[ Dehalobacteriaceae
I Anaerostipes
I R oseburia
(I C oriobacteriaceae
Adlercreutzia
Coriobacteriales
Coriobacteriia
[ C 0prOCOCCUS
(I | - chnospiraceae
[

Ruminococcus

I Os cillospira
I R | minococcaceae
I C | ostridiales
Clostridia
IFirmigutes .

24 36 48

-60 -48 -36 -24 -12 0 1.2
LDA (log 10)

i Firmicutes
e = Clostridia [
mm AT Clostridiales EE——
Ruminococcaceae
Oscillospira
Lactobacillales R
Bacilli I
Lactobacillus I
Lactobacillaceae I
Ruminococcus I
Lachnospiraceae [
Butyricicoccus [
Coprococcus
Anaerotruncus [
Dehalobacteriaceae [
Clostridiaceae
Candjdatus_Arthromitus [
Dehalobacterium
I Proteus
[ Serratia
N Dorea
I Escherichia
I Enterobacteriales
[ Enterobacteriaceae
[ Gammaproteobacteria
[ \/errucomicrobiae
I \/errucomicrobiales
I A kkermansia
I \ /= rrucomicrobia
Verrucomicrobiaceae
[} ] 1

60 48 36 24 -12 0 12 24 36
LDA (log 10)

4.8

6.0

6.0

LDA {HHEI e E CF LA>3.5 NfErsiE) 1Y)
P, BB B Feit 25 2= R A be
(biomarker), FfAR#E 2= F W0 Fh 2 1 40 Mtk AL 23 S
Ko fEREA 7 S, pl A 22 o0 o ) 5 el AR SR E
FEJE (D 5 RG0. FEARS RGO E
B MNRERE LK N —A2K, DNEABE
BRGNS EERNRIEL. TCEEZRWYH
Gi— B OB, R YIb RO PR R AT
H. K 9-a~hlR, 4253d)E, HRAHSHAD
SUH R EA BE Z R AP ALIEET T v-
AT 49 ( Gammaproteobacteria) < [ AT & H
(Enterobacteriales). /iZ#T 1 #} (Enterobacteriaceae).
BAWE. wEAEE Klebsiella, W& KK E

g 0
B

== a: Coriobacteriaceae
== b: Coriobacteriales
== c: Coriobacteriia
== d: Dehalobacteriaceae
== €. Lachnospiraceae
== f: Ruminococcaceae
== g: Clostridiales

== h: Clostridia

== i; Enterobacteriaceae
== |: Enterobacteriales
== k: Gammaproteobacteria

ey

Cladogram

L i a: Lactobacillaceae
a1 . ad.

= mm b: Lactobacillales

== C: Bacilli

m= d: Clostridiaceae

mm e: Dehalobacteriaceae

mm f: Lachnospiraceae

mm §: Ruminococcaceae

mm h: Clostridiales

mm i: Clostridia

¢ == j: Enterobacteriaceae

mm K: Enterobacteriales

mm i: Gammaproteobacteria

mm M: Verrucomicrobiaceae

== N: Verrucomicrobiales

mm 0: \errucomicrobiae

Cladogram
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e
[ TERit) e A
- Flrmlc_utes -
DUREEAL - Clostridiales DU EERIUL
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Dehalobacteriaceae I = mm |; Lachnospiraceae
Coriobacteriaceac IR ; = m: Ruminococcaceae
Arka:]e;grt(r)ggggg— N mmn: Clostridiales
Adlercreutzia I A g . m o (E::l(t)tse%gelliteriaceae
Coriobacteriales N & . P4 mp: !
Coriobacteriia NG <8 | W mm q: Enterobacteriales
cc 115 I / [ A mar: Gammaproteobacteria
Dorea N ) “
I Deferribacteraceae [ =
I Mucispirillum [
[ Deferribacterales [t S
I Deferribacteres ([]) e :
—Eeferribacteres 44 = £ =
I Proteus : OV
I S ratia % NS
Enterobacteriales 4, / \ 4
I - terobacteriaceae N s ;
(N P oteobacteria
. Gammaproteobacteria | .
-6.0 -48 -36 24 -12 0 12 24 36 48 6.0 L]
LDA (log 10) Cladogram
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b-x IRAAAE R A AL > SR - AN B R ik F5 20 LDA /0 AAE AR - Y20 A B ) At 5 21 2k

a- W HEZHANBEIZYZH LDA {3 i HR
TR AN GO R BOR A B SR g-HE AL MXSGD 21 LDA fE /XA AR IR

o3 e-BRAMGUR R LDA EH 7 A A IRIE
h-BE B ZHF0 MXSGD ZH 465y 3]

a-histogram of LDA scores in normal control group and model control group b-cladogram in normal control group and model control group c-
histograms of LDA scores in model control group and oseltamivir group d-cladogram in model control group and oseltamivir group e-histograms of
LDA scores in model control group and antivirus granule group f-cladogram in model control group and antivirus granule group g-histograms of

LDA scores in model control group and MXSGD group h-cladogram in model control group and MXSGD group
9 FH/NFRRHEER LEFSE ERDHER
Fig. 9 LEfSE difference analysis in various groups
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Serratia. AZJEAT & Proteus, PEfEE 1. PEllE
44  ( Verrucomicrobiae ) . fii # #F H
(Deferribacterales). Jit#:ATFJ& Deferribacter. £
PiF & Dorea 55; SHIRAILLE:, XA RA B#
LA R JERER ] M AN (Clostridia). 8 5
# A (Ruminococcaceae). J% & 1 @« B2 iE i )& «
EH2E R (Lachnospiraceae). FSERE B ZLME 4N
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(Lactobacillales) 5; #iyp  WOk 4 2 A 2 3%
RN JEEER ] RN, 8 B ERE R Bl e
W JE; MXSGD HEA B MARIYF AL HIKE
Bl (Prevotellaceae). M HIKEE . ERERE ] R
M. BEERER, BURiEwE. AAMEE. AR

Al (Lactobacillaceae). FLATHJ& Lactobacillus. &
R Rl FEERE R T ERIR I JE Butyricicoccus & .
BYT dRIG, SR EEZE SR E (LDA
fH<3.5),
310 MpEEBESHELEF RIS

it RDA & Spearman %5 25 #H < 2 K0 5% 41
NREE AL LR ¥ CCL5. CXCL10 5
BRI oREE. 4550 (K 10) 8K, DNRmE e
(15> 11 5 i Eh & 4k K ¥ CCL5 FI CXCL10 & =11
MR EEEZER. EITKFE: ZBEE.
PERBE T MEAT T AP 1] CCLS #
CXCL10 &R IEMHK; FEEERFIT. MEHEI]
(Actinobacteria)-5 CCL5 fl CXCL10 % & &2 F A 5%
TEJEKF b BAwE. REE. B EE. 5
HIAEE. YWE IKEE. AT E)E . Parabacteroides
J& 5 CCL5 1 CXCL10 & 2 1EAHK; AT EE.

c
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RDA on phylum level

2
e E2

P=0.01

) [ |
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71'0_1_0 0 10 . Lactobacillus P<005
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RDA on genus level
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o
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Parabacteroides

.. Prevotella

Proteus
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Serratia

[Te)
|
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a-RDA 73#1 (JT/KF)  b-RDA 27 (Jg@/KF)
PR R BRI 4l E1~E3-MXSGD 4

1.0

c-Spearman HIEHE  AL~A3-RIE4 B1~B3-HiMI4 C1~C3-BwfhFH4H D1~D3-

a-RDA analysis of correlation on phylum level B-RDA analysis of correlation on genus level c-Spearman correlation heatmap Al—A3-control
group B1—B3-model group C1—C3-oseltamivir group D1—D3-antiviral granule group E1—E3-MXSGD group

E 10 RERFSHEREEEXMESHT
Fig. 10 Relativity analysis between inflammatory factors and intestinal flora
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RAEHIR T B Anaerostipes. 255K & « BT e )& «
WHIREE MEBRER. TRRREE. KEha
B J& Dehalobacterium 55 CCL5 Al CXCL10 & & 2
AR, Hrb, RAEE. wWHHEE. RERE.
TREE. WEKER. SKEE. REBRE
J&5 CCL5 F1 CXCL10 <& (P<0.05.
0.01); fIkrE Eh A il Jas AT 1A )& . FLAT I B 5 CCL5
FHOGPE R % (P<<0.05.0.01); BRIZiE i J& 5 CXCL10
FHRMER# (P<<0.05).
4 g

MXSGD ABUACHKAT 5 (%) %77, BA
"B IS Y Wi A o SR X UV A AR I A M 2 T 2K
FEVRYT IR & FATE R Ml AN FAEg 28 At SR A U7 128
2019 4 12 H ISkg K 138 AL e 1R 3 75 (severe acute
respiratory syndrome coronavirus 2, SARS-CoV-2)
J&YGLti 4 (corona virus disease 2019, COVID-19)
RN, MXSGD J&[H 5 K &7 DA BEER K
ATHILTT 7 TP AR A S B s R v 245 75 77 2
— 09, K PAMEREZR R KA RS (i
WR BRI RAZIT T7 ) PR IR IR G YT WA
(1) “IEMHEREZ 7 I B R 53120,

RS R, DR 7 Al R E it A
J¥ 7 B o Bt — (M o I SR R L 1) B A%
i T A CC LR 1~ (4n CCL5), B
J CXC FKiF#atE+ (1 CXCL10), XUEiafh R
TR B T e 5 R R R T | R ) 2R T B AR AT
EYIM K. CCLS Wifimr4y RANTES (regulated
upon activation normal T cell expressed and
secreted), Hi_LFZ40ie. CD8*T. CD4'T. ¥iZE
MR AR A, X ERAZ AR WERR R 4E AN T 48 i
A RZIRGEA I, BEAREE B AR m) SRE AT #2
HAZiE . CXCL-10 MHEFR1E v THERBFEE
Cinterferon-gamma-induced protein, IP-10), s&—7#¥
J&T CXC RNy FERER, S5
T B YL 5| S R B4 4 1) e AR R R UIAE S, |
IFN-y. 8 ¥R ZE K F-a (tumor necrosis factor,
TNF-0). %5 RNA 2555 F A, A R 4mfi.
B E AN AT AE AN AR A A, R
T A BRI AR A R R A, R
BEIFN-y. IL-6. IL-8 55 2 Fi{ig 4 4 i 5 7 73 WA 24,
Kk, #0#] CCL5 Al CXCL10 i ik, xFF il
ST BRI 51 LIV JRE S A BB S

CE BT TR, i e S AR AT 5

15 TR ER k4 B e ThRE . JEEERRTER (short chain
fatty acids, SCFAs) &/l H i b K BERE S 4T 4E)
HEPY), FEAHEOR. AR TR%E. 60
FRIL, BEEERTTE TR EIRE, TR
YA EZLRE KA, JERERE AT B ] LB e
I AT DA B 2 52 i T B R ) R R AR 4R AR,
SCFAS ¥R B,  JEERE B [Ty /b T 175 i Bl 28 =5 350
RORE NP, ARTERE R i 4 N EEET (R
BEBET ] WOAFIETT. BT R TD HREnS
(AR e AR E BT, AT [ g
S R T B 2R L ) — A S AE R 12 BT 4R
PR3, AR TR B [T RE 08 A ORI FH 98 9 s S 72 A2 (1) il B
ESAERB T AR, AT IRERFNL, PRI AE 2 FEFR Y
o, LA R A K 1) JEL B B [ RO AT B 1 o L 3
FAAR A, Hoik AR aT it 0 N R O S B
HF 98 K3, SCFASs A LA S 715 1% T 48 Cregulatory
cells, Tregs) HIF=AF74k, AT IEH 2 20 o K]
T IL-10 =4, BT DL ZL e 4 kA TR T
CCL3. CCL4. CCL5. CXCL9. CXCL10. CXCL11
PR AT AT pE, BB RBRIPIRIE
MR, SEIREE. BERKEE. EKEE. TR
W JE FLERAT i R T3 n iz 1E iy SCFAs & &,
FERANRBIE TS Treg AP~ £/ 1k, {Eik
IL-10 {724, R SOREFNHIAE FHS-2T . B e 1A
JERAEARIERIE P E B, SRR, XA
P fel B ELA T L () SR B8, il B A K K i
A B B 98 b 7 A0 B 4 ] LA idE CCLS J& CXCL10
AR THIERIE, AT D0 28 PRI RE PR T8,
W R I, LB 2B G S A L A /)N BRIV B s
B B ERAR A, BT R ANE A 2 R E R
PESHM0IZ I, S A0 AN R A K&
F CCL5 il CXCL10 KiA. Alpha ZFEMH:4rHr4h R
AR Y 2 /)N BRI T T R R A 2 R B R B
ik, Beta ZFfMEHT4h TR 4 /)N SR 18 T
YRR S5 0] RRZEL RN & 20 2 B AN TR o o Ik g
JEH AR, SxTRRALLE, AR EEE R A 3
FERE TR, BERERETSMATHITIE (FB) B
TFEK, AT TR F B R E N, 524 @ AR
ST, #EREE. AFEE. YHEREEFE
FE TR, LEfSe #ras IR, o 6 0 s 2 A
AR A EE. 24697 3 dG, S2404A8
FHE 58 VAT M B 298/, CCL5 J CXCL10 3
LSRRG Alpha ZFEME b5 B RoR 5 25AH
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JTE B RE 2 FEVESG N, DU BN ZH B R
s Beta ZFEMESITLRER, ESAWHT,
MXSGD 2H/)N R i B A4 il R e X A S5
BRI L, SAMAZLET B W IR FE
BIFEAK, BRIl H 4L MXSGD 2H J5BE T | 1A 4=
JE K FIB B30, MXSGD 4L LA I 8 Al 2Bk
B B AT R W, Ak, LEfSe A4 R
$278, MXSGD ZH APy phid 458 B 3R B F
WiZheE g, BIZEAE. TERREES. midHc
PR Mt — 0 R, BAWE. B, B
%% CCL5 Ml CXCL10 & & & B 1B,
FEERE R . IREFIRH % 5 CCLS 1 CXCL10 & &
EREFEAMK, AMEES CCLS & &2 B 7l
%, BZHEH)ES CXCLI0 S8 EEFH MK,
CCL5 Al CXCL10 FiA R, tHnl R fmibimm
YR T IFN=y =2, AT RE LRG0 B
2o AHRTHINF VR L, MXSGD A] DA 3k i (A
FIL-2 FEA, 1L-2 ] DLRIE T 40 e pess 8 5 43 A =
A IFN-y. AT WL, MXSGD w] LLIs e i 5 52 4% (1) 41 g
R e S e S vl N D IR 7 37 )
egi e Al

ZEEFTIR, WBOREEERYLE, /IR A
FRAE RIS 2L, HLAS 2R 4 kafb IR -F- CCLS Al
CXCL10 RIS WG 5E . AH O B 45 R EoR,
il R 5 LR 7 CCL5 Al CXCL10 ik &A1
Ko BEMLE . PURTERRI R MXSGD ¥ RER AN
FEFENE ST B B B 5 AL E B, SRR
SE 2R h#a 4k R T CCL5 Al CXCL10 %Kik, 5
HAMZEYIZHEL L, MXSGD 20 7t i e 4% # 5 BT
TR IR, MXSGD B8 4 e it FLAT 0 Jm A3 2k
W JE i AR AR, HOWREOR #5311 CCLS Al
CXCL10 & RIA¥A —wErMmfEH . Fik, HiE
B 1T AAE N MXSGD B i it & ) — /M
MXSGD W] fig i i 115 B B 25 A gk 1 T A PR 1
IR, GRARIR B EE R YL P B e A RE R 1, R
PRAE FNLHME 1S3 — P IR 5T
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