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[Abstract] Objective:To investigate the effect of Xiaoqinglong decoction on intestinal flora in asthmatic
mice. Methods: Totally 24 BALB/c female mice were randomly divided into control group, model group,
Xiaoqinglong decoction group and dexamethasone group. Asthmatic mouse models were established using
ovalbumin, and mice in each group were intragastrically administered corresponding drugs. Body weight, asthma
induction latency, and typical asthma attack symptoms were observed and recorded. Serum IgE levels were
detected by enzyme-linked immunosorbent assay (ELISA). Pathological changes in lung tissues were observed
by HE staining. Intestinal flora was detected with 16SrDNA sequencing to explore changes in diversity and
structural differences of intestinal flora. Results: Xiaoginglong decoction group showed higher body weight than

model group (P<0.05), longer asthma induction latency than model group (P<0.05), while lower asthma symptom
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scores and serum IgE levels than model group (P<0.05). Compared to model group, the infiltration of inflam—
matory cells and the integrity of airway epithelium in the lungs were significantly improved in Xiaoqinglong
decoction group and dexamethasone group. Xiaoqinglong decoction group and dexamethasone group showed
higher Shannon and Simpson indices than model group (P<0.05). Model group was distant from control group,
with significant differences in microbial composition, while Xiaoqginglong decoction group and dexamethasone
group were closer to control group in distance, showing smaller community differences. Xiaoqginglong decoction
group showed lower abundances of Bacteroidota, Verrucomicrobiota, and Cyanobacteria than model group (P<0.05),
while higher abundances of Firmicutes, Patescibacteria, Actinobacteriota, Desulfobacterota, and Deferribacterota
than model group (P <0.05). Xiaoginglong decoction group showed higher abundances of Lachnospiraceae,
Rikenellaceae, Saccharomonadaceae, Oscillospiraceae, Bacteroidaceae, and Ruminococcaceae than model group
(P<0.05), while lower abundances of Muribaculaceae, Akkermansiaceae, and Prevotellaceae than model group
(P<0.05). Xiaoginglong decoction group showed lower abundances of Akkermansia, Prevotellaceae_UCG-001,
Turicibacter, and Muribaculum than model group (P<0.05), while higher abundances of Alistipes, Lach-
nospiraceae_NK4A136_group, Candidatus_Saccharimonas, Bacteroides, and Monoglobus than model group (P<0.05).
The dominant microbiota in Xiaoqinglong decoction group were Alistipes, Rikenellaceae, Lachnospiraceae_
NK4A136_group, and Oscillospiraceae. Firmicutes, Lactobacillaceae, and Lactobacillus showed a high negative
correlation with serum IgE level. Patescibacteria, Rikenellaceae, Saccharomonadaceae, and Candidatus_Sacchari—
monas exhibited a moderate negative correlation with serum IgE level, while Bacteroidota,Verrucomicrobiota,
Muribaculaceae, Akkermansiaceae, Prevotellaceae, Akkermansia, and Prevotellaceae_UCG_001 displayed a
moderate positive correlation with serum IgE level. Conclusion: Xiaoginglong decoction can improve airway

inflammation, regulate the structure, abundance and diversity of intestinal flora, and remodel intestinal microe—

cological balance in asthmatic mice.

[Keywords] asthma; Xiaoqginglong decoction; intestinal flora; 16S rDNA sequencing; mouse
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(ELISA i & (i T3 R A IR A 7] L 155 : J1L10590) 5
T IEDNARBGAF & O M LR AR A RA R LS
D3142) ; ZEEDNAFRIBGL & (N S Y RHE AT BR A H]
5 :D3141) s BEIRME (LR RSB E MR A R A LS
BY-R0100); Goldview VZRRY AL (AL BHEERHEAHRA
AL #it 5 : D0125 ) ; DNA BRI £ (22 B Mlumina A 7, #E45 :



2025 F6 A %3155 647

June.2025 Vol.31 No.6

+ & 3 Far

Nl

20060059 ) ; DNA I 77 i3t 31 & ( 35 [ Mlumina 2 ] , it
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it R RS I K JE = R DR VS ROR I I L BUR A A I
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V3-VARX AT 1 i AE 75 6 Tlumina DNA Prep
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TeGe it L (P>0.05) . (WL31)

F1 BHMRERELE (xs5,g)
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XQLA 6 9.01g/(kg-d)  17.65+0.47  19.80+0.85"
DEX4H 6 0.53mg/(kg-d) 17.60+0.67  17.63+0.79
oL hes iy F=0.546 H=19.984

P 0.656 0.000
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CON4L 6 565.00 +21.04 0.00(0.00,0.25)
Mon4l 6 35.50 + 12.94° 3.00(3.00,3.00)*
XQLA 6 901 gf(kg+d) 187.67+32.76" 2.00(2.00,3.00)"
DEX4l 6 0.53 mg/(kg-d) 175.50+28.44" 2.00(2.00,2.25)"
H 19.641 18.874
P 0.000 0.000

£ : 5 CONZLILEL,*P<0.05 5 5 MODZE Fb 4%, " P<0.05
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WA L (P<0.05) . (L33)

75



&3 518

2025 F6 A %315 %64 June.2025 Vol.31 No.6
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B "] (Cyanobacteria) JE B 1 (Verrucomicrobiota ) ¥ B 5 T
CONA, JEERE R[] (Firmicutes ) & B i |1 (Patescibacteria ) i
21T (Actinobacteriota) JELBRAT B 1] ( Desulfobacterota ) 3= &
R FCONA , 2 73 A Gt 5 L (P<0.05); DEXA . XQLA
ANEADAF ) PR T AR T ) AR T MODA, SR EE T
P BRE BT ORRET ] R BB ET] (Deferrib—
acterota) = & 15 T MODAL , 25 ¥ G i1 2# 3 L (P<0.05),
(WL3s5)

HERPKT L MODZA/ MR EBFT RH Muribaculaceae ) B 5T

Community barplot analysis

2 [CH B (A kkermansiaceae ) . 55 IR [C R B} Prevotellaceae )
F = T CONAL, FLAT I Bt (Lactobacillaceae )  PEWF 1 Bl
(Rikenellaceae ) WEHRMIRF} (Saccharimonadaceae ) BRI TE
B Oscillospiraceae ) I B IR R (Ruminococcaceae ) 3= FE AR
TCONA, 2257 M4 57122 2 L (P<0.05) s DEXA XQLZA /)
FBIR BB (Lachnospiraceae ) FRBFBERL OB B0 R | B51 8
i€ B BE AR B B (Bacteroidaceae ) I8 BR B B 42 B = T
MODZH , BT AE | B 5 2[R A} 38 IR IR A AR T
MODZ , 2257 ¥4 Gttt 21 L (P<0.05) . (WLF6)

Community barplot analysis

& - B Crbeme e 2 v
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z I II IIII II III IIIII I III

5 ?c(erowdola g Bacteroidota

H— ol M Firmicutes § ol W Firmicutes

E | L

PN B o Ml s Bl o| MU W B NN BN N B N NN B B B N N N BN W N EW RN AW
CON 4l MOD 41 XQL4l DEX 41 €1 C2 €3 C4 C5 C6 ML M2 M3 M4 M5 M6 X1 X2 X3 X4 X5 X6 DI D2 D3 D4 DS D6
Community barplot analysis Community barplot analysis
1009 Unclassified 1009 Unclassified

N ome! § g'her

w2 rsdacess H Bactenoiucens

. Soechamonsdacsas . Socchosmonadacess

;é Al’rzvafellaafaz § ll’revotellau.ae

E Ritenlocoe LR Titeneace

= Lachnospiraceae 2 Lachnospiraceae

o I Lactobacillaceae PR Lactobacillaceae

5; W Muribaculaceae g W Muribaculaceae

o CON 4 MOD 41 XQL#l DEX 41 o Cl1 C2 €3 C4 C5 C6 ML M2 M3 M4 M5 M6 X1 X2 X3 X4 X5 X6 DI D2 D3 D4 D5 D6
Community barplot analysis Community barplot analysis
1007 Unclassified N Unclassified

s Mowpgotus H Monesibus

{i( %1 Murib‘:t:lum % 1 Muﬁbif/um

e Turicibacter H Turicibacter

‘0;‘ 60 - Prevotellaceae_UG-001 :‘ 60 Prevotellaceae_UG-001

4:& Baclerv;ide: X E Eacfe.mi:i:; cccharimonas

g 40 %{ggﬁ}fﬁﬁfﬁmﬁ'ﬁgmp g 404 Egglzgﬁfea&mmbgmup

B I Alistipes FE Alistipes

% W Lactobacillus £ W Lactobacillus

=S g

o CON 41 MoD 41 XQL 41 DEX 4 o €1 C2 €3 C4 C5 C6 ML M2 M3 M4 M5 M6 X1 X2 X3 X4 X5 X6 D1 D2 D3 D4 D5 D6
5 1B BKEDFEE
x5 BHRMRFERFEHIVKEDHEELE (xx5)

a5 n Bl E Firmicutes  Bacteroidota ~ Verrucomicrobiota ~ Patescibacteria ~ Actinobacteriota ~ Desulfobacterota  Proteobacteria  Cyanobacteria  Deferribacterota
CONZ 6 5442£261 3873262 049£0.14 444 £0.66 0.76£0.18 0.13£0.04 0.16£003  0.10£0.03 0.01£0.01
MOD 6 2481044 5078+291°  2L77+3.11° 1L08+0.01*  048+0.07° 007002 0.13£004  0.13£0.02* 0.02+0.10
XQL4l 6 901gked) 4892269 43.60+2.76" 0.51+0.04" 428 +0.67 1.39+0.10" 0224004 0.15£006  006+0.02"  0.08+0.04"
DEX4 6 053 mg/( keed) 54912360 3795:289 0.590.05" 453072 081012 0142004 0112005  0.03£001" 009006
R FEUSSST 26671 16127 EB3M0 E57051 1633 1203 E003 HEIT6S

P 0.000 0.000 0.001 0.004 0.000 0.000 0.331 0.000 0.001
7E: 5 CONZLILEL,P<0.05, 5 MOD4A AR, P P<0.05 -
x6 BANMRHERBERKEYMEELE (xxs)

45 v SBUHE Muibaculaceae Lactobacillaceae Lachnospiraceae  Rikenellaceae Akkermansiaceae Prevotellaceqe Succharimonadaceae Oscillospiraceae Bacteroidaceae Ruminococcaceae
CONL 6 0.74£1.17 36.32+3.07 5084073 1246270 049+0.14 2814042 445£0.66 237£022 145024 1.24£0.10
MOD4 6 3436258 1294£052 4124020 556£050" 2080+3.11*  8.13£0.73 108 +0.11° 134£032  1.59£0.11 0.860.12*
XQLA 6 901 glkg'd) 1906£320 13442092 2056+ 174 1754155 051£004 267044 4294068 373024 335:038  279£042
DEX4 6 053 mglkerd) 18524141 18864392 2075141 14042283 059£005 18240400 454073 3684045 276£022  319+036"
RRiHE F=66.804 FE18.407 FE19.527 H16.887 H16.127 FE18.487 13340 76,033 [=76.34 H19.767

P 0.000 0.000 0.000 0.001 0.001 0.000 0.004 0.000 0.000 0.000

E:5CONZL LR ,*P<0.05, 5 MODZL L 4%, P<0.05
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TEJE K L, MODAL /N BRI 5 2 [C I & (A kkermansia)
B IR AL _UCG_001 (Prevotellaceae_UCG_001) , BUFF B
J& (Muribaculum ) 3F £ & F CONAL , LA % )8 (Lactobacillus ) «
Fi A W R (Alistipes ) .Candidatus_Saccharimonas .l L 25 B J&
(Turicibacter) FJEALF CONAL, 2 R A G it %2 L (P<
0.05); DEXZ/IN LA & 55 Bt s . BIR A B _NK4A136
B ( Lachnospiraceae_NK4A136_group ) « Candidatus_Sacchari —
monas IUNT B & ( Bacteroides ) .Monoglobus ¥ % % T MOD# ,
Wy 5 & QR 8 3 IR IR AL _UCG-001 . B B &7 1 | BUAF
WEF AR TMODA , 22 R A G173 L (P<0.05) ; XQLA
/N U BT v PR 3 7 IR R R R _UCG-001 | [ LA R
J& B E R LT MODAL, 7B & B IRE L _NK4A136
#f . Candidatus_Saccharimonas UFF B J& . Monoglobus = % 5
TMOD4L, 2257 A G773 L (P<0.05). (W#T)

3.3.3  SMEFN ST RN R /NI BT A 3 BT RN R

NG BT (LESSe )& AE S B0 B0 M2 A5 53 A i 25 5,

Torbr ZAEREA D BA 2 22 A bR i) AR TEE T

MR AT (LDA)PEIr>458 , 456 IR 2 L IR — 25 UL

20 i TE TR 9 25 57 o CONZH /)N BRL 22 5 TR A H 2R 98 147 29

(Bacilli) FLFF B H (Lactobacillales ) FLFF R FLFF S 5

MODZH /N B 22 5 B I PEd i B (Verrucomicrobiales ) B 58

2[RRI 2M (Verrucomicrobiae ) JERLR T B v &

IRHE U ERE AF 90 (Bacteroidia) FUAT ] AT B

H (Bacteroidales ) i T IR [REFF B IR IR EFF_UCG_001;

XQUA/NRZES RN IR E R BIEERL_NK4A136

T B DEXA MNRZE R R RERER ] M Clostridia)

E IR B (Lachnospirales ) . BR B EL \HUR T H (Oscillospi-
rales) WEH B H (Saccharimonadales ) #5011 & W 29 ( Sac—
charimonadia) % & B ] .Candidatus_Saccharimonas H 5.}l

BRI E ERER . (ILE6)

HEA 3 S v b P 1] SR TR M5 3 B AN ] 226
G, A RGN B A — A NIRRT SRR — )
Fifr, 183 8 AR /NS AR 2 BE UIE LY o P48 R S LD ARG A
— 2 (WLET)

334 YR EESIEACHE  JEREET] G EAR AT E
J 55 ML Tk 152 o B ORH G s BB T 1) B R R W B
B0 E B L Candidatus_Saccharimonas 5 1L IgE7qu§ B £

AH G SARTFBE T e ed 1) L AT R R BT 52 B G AR
FIRKER P2 REE S HIRKER_UCG_001B S
M TgE7KF- 5 i BEIEAR G, (WL368)

B CONE EEEOExE [ XQUE
[ MOD#

Alistipes
Rikenellaceae

Lo N1 o

Oscillospiraceae

Firmicutes

Clostridia

Lachnospirales
Lachnospiraceae
Oscillospirales
Saccharimonadales
Saccharimonadia
Patescibacteria
Candidatus_Saccharimonas
Saccharimonadaceae

Ruminococcaceae
Verrucomicrobiales

Akkermansiaceae
Verrucomicrobiae
Verrucomicrobiota
Akkermansia
Muribaculaceae
Bacteroidia
Bacteroidota
Bacteroidales

Prevotellaceae

¥
S
g
S,
=
g
g
]
g
(=]
g

Bacilli

ey

ey
ey —————————————————————
Tuicibacer
Enspeoriioe,
Ensiplorichaceae |
| | | | | | |
0 1 2 3 4 5 6
LDA SCORE (log 10)
6 LEfSe s ##EKE
B CONE Cladogram
. DEXE
Em MOD s,

. c: Provoteliaceae
- o Allstipes
e a0

m XQLA

) 4 s,

. Ensipelotrichaceae
. Erysipelotrichales

.k Lactobacillus

W 1: Lactobacillaceae

- Lactobacillales

- Bacilli

. o: Lachnosptraceae NKAA136_group
W p: Lachnospiraceae

- Lachnospirales
- Geellospraceas

Firmicutes.

7 S X E

®7 SHENRBERHBKTEYMEELE (xxs)

il v BBAE Laoballs  Alisipes  Abkernansio Lachnospiraceae NK4A136_group Candidatus_Succharimonas Bacteroides - Prevotellaceae_UCG-001 Turicibacter Murbaculum  Monoglobus
CoNg 6 3630£307 1112£256  049:0.14 198026 4451066 145024 1.60£0.19 355£056 134£018 021£002
MoD# 6 1292052 504050 2184311 156£0.13 1.08£0.11 159£0.11 4002035 0742006 1752013 0.16£0.03
XQLA 6 900 glkgd)  1340£094 17.00£155 051004 921057 430068 3351039 1.98:£036" 005£002 0542012 196017
DEXHl 6 03 mglked) 18832392 1343:2400 059:005 690057 455073 277022 1.03£020" 0.06£002 051£0.11" 149£021"
R4t ERAT  EDM0 6127 20940 B3 76,009 E15517 FEO4T  EIT9 LT

P 0.000 0.000 0.001 0.000 0.004 0.000 0.000 0.000 0000 0000

7£: 5 CONZLILEL,2P<0.05, 5 MODZR b4, P P<0.05 .
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®8 NEBEERHT.FEKTFYMHEESMLE B

KERERE (n=6)
KF YR HXEEG) P
[T Firmicutes -0.757  0.000
Bacteroidota 0.693 0.000
Verrucomicrobiota 0.697 0.000
Patescibacteria -0.533 0.007
Actinobacteriota -0.350 0.093
Desulfobacterota -0.233 0.273
Proteobacteria -0.326 0.120
Cyanobacteria 0.287 0.174
Deferribacterota 0.184 0.391
Bt Muribaculaceae 0.525  0.008
Lactobacillaceae -0.735 0.000
Lachnospiraceae -0.329 0.117
Rikenellaceae -0.421 0.041
Akkermansiaceae 0.697 0.000
Prevotellaceae 0.507 0.012
Saccharimonadace ae -0.533 0.007
Oscillospiraceae -0.268 0.206
Bacteroidaceae 0.182 0.440
Ruminococcaceae -0.357 0.086
& Lactobacillus -0.735 0.000
Alistipes -0.344 0.099
Akkermansia 0.697 0.000
Lachnospiraceae_NK4A136_group -0.207 0.332
Candidatus_Saccharimonas -0.533 0.007
Bacteroides 0.182 0.395
Prevotellaceae_UCG-001 0.627 0.001
Turicibacter -0.232 0.275
Muribaculum 0.350 0.093
Monoglobus —0.248 0.243
4 it it

RGN (A A T A R AZ B A R B
SRS M SE RAE , B R R AR G MR E T
FIRHIL A 5 4 M RS0 TaR ] g TR 5 L3 1 Mt
FBIFRAS B DA G , Ao S0 1) i DR A RS e i R 2
S JEE (1 SRR i R 208201 i S PR O 45 40 T I 2 RS
L2 i P 7 B R X, g T BT TR T 582 0 7 32 1) R S
N Z A R, RS AR AR R e B,
PRI AR A 0 0 R POL RO 288 B Ji B R AR TS 2 5%
IR MR & R TR AR TR T M TN (Treg ) i 4224
B TAN M (Th17)i& 42 NODFEAZ /R EE 13 (NLRP3) %48 5
TE B IR AT IR 12 AN Toll B 3Z A (TLR ) i 422, Ji7 38 b B
T A] 3 gk A AR R e s A R R AR N,
B FEEAENR TR (short—chain fatty acids, SCFAs) JEZHE
IR IR FR SR, SN 5 1 1 B S AR =4
145G 2 - Pl g LA A B

% My i T T S R Wi UE YR o /NTT R IR YT 9K

w2 Ts, A DU IR AP SR (O €I ) o K FE Z AR S Hi
il TR B AL, 28 S FEIR VR AR, A <2 B, 396
SN oA KRR P W A SR ) s i o 1 22 R, gk
UEJIATRIA , MU B A A 25, 3 K, W W RS /N
Je 7 A L AR, PR A IR B R R A Sl R T 4
AR i A R MG R T 7KW1 W MR R 7 £
T AERE AR -7, ) Heke 20t s [T 4

AR S50 3 WX QLA /)N Bl T8 A1 A 445 ) R T R = B 1)
CONZH , /N5 Tz R it 2 i/ )N UM T TR R A 28548 8 ) 2
FEPE AET KK, /NS e i TSGR BE G 1) B I 1) Tk
D BCBRAT BT JBRAT 81D 00 2 B, B BT ] DL
BT AN DA B s FERKF b /NG e i m] BB R A
FE BB E AR SR AR SRR R R R
BB, B BT R BT 5 2[R GRE 3 R TR IR R L
TEJR Kb /N T nT 3G i o3 A s B IR R AL_NK4A136
B .Candidatus_Saccharimonas I FT i J& Monoglobus (NESE
WEEARK ] e % P BRI L 7 IR IR TR R UCG-001 [T HL AT B s | Bl
FFE R 9 42 B2 /NS e it 7 i Wi 4 7 TR R A b S 0
AR S BT R IR R _NK4A 1368 | BB X
S TR TS P N OC R TE AR S h AT e 8

BTV 2 1175 5 A N DR 20 S5 1 2 Wi /) o JEE B T 1) AR X
R AT T DA S B nen ek T ) SR i g i
JUE ERERIPEF R, MR T ) iV 3w T A T
Ak 2 it P e e vy 2 ity 8 L) Mg T TR R s, R I i 26 5
T TR Pt R UK DR A B J 25 e T A I i S
A WFFERRS 3 )i 2 Wi F LR B REA AT 1 M 18 B A AR
LA, % L A R R B B AU CG_005 55 i B A%
UM B R A EER R BA ke Aok &9
FRE T, FCA= BER N5 SCRAs Y 7 A 35 AH OGP SCFAs BAT
FasE B TE S U RF A ROV T, T dl e 4 2 2 5 S Ak
ity , 245 M R I o 1) S e (R M T 43 WA R (R T 1 i A
TR A o2, AT Al i S5 5 ) Al AP,

AN % I 5 B JE A IRAIT R AH XS 5 M IgE
KR AR AR E S H 412 -1B (interleukin—-
18,1L~1B) . A A % -6 (interleukin—6, IL-6) R IR AL K
F—a(tumor necrosis factor-a, TNF—a V7K 5L 67 R 555 A
BRI F B2 5 SCFASHR BE 5 1 25 1E AR G, OF H I n 5
TLR4/#% B F kB (nuclear factor kappa—B, NF—xB )il % (1) 1]
R DX Lok e 2 i A6 7 M T v S AT R R R
AR BRENTERT, 73 A T AL o 13 i 5 J L i 20 5 P o0 i
S ILARE B w2, o) A3 o B AN SR I A 1 5 B dh i
4~ F -4 (interleukin—4,I1L-4) . 141 i/ % - 13 (interleukin-13,
TL—13) 7K 5 1 35 TE A OGP, A D & A = 2 3 i sl AR 44 mf
A | L T AR A o /NTT e VT 7 W8 W 1) L TR A A= )
o i T 3 e AR I 7 e T 4 5 ) S R K3k
AT AE ] o

25 LR /N T 1 R SR 2 By ) B | W v AR BT,
BRI 53, FEAR L 15 g /K ~F- , BIcsE Sl 2T , 18] 1 18 i /)
SR T PN TR T 254 B 20 1, 90 Ml SRR S Y s T4l o AR
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