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A ELISA k4l /s R & IL-17, IL-10 &3k ; R A Western Blot i 4 i A 1% 40 2% + Foxp3. RORyt
Fhkik; KA 16S rDNA M FME DN KA E AL HEERE L, B8 LHEFaAkE, BPa0 R
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infection of Influenza Virus and Streptococcus Pneumoniae XU Wen-tao', WANG Xue-feng ?,
YANG Jian-shu', ZHANG Xiu-ying®, Qi Xin', and Cai Zhuang' 1 Graduate School, Liaoning University of
Traditional Chinese Medicine, Shenyang ( 110847 ) ; 2 Department of Pediatrics, Affiliated Hospital of Liaoning
University of Traditional Chinese Medicine, Shenyang ( 110032 )

ABSTRACT Objective Based on the Forkhead Box P3 ( Foxp3 )/ Retinoic acid-related orphan receptor -y t
(ROR vy t) immune imbalance mechanism, to analyze the changes of related cytokines and intestinal flora,
and to explore the mechanism of Xuanbai Chenggi Decoction ( XBCQD ) on lung and intestinal injury caused by
influenza virus ( 1V ) and Streptococcus pneumoniae ( SPN ) co-infection. Methods Totally 96 mice were divided
into normal group, model group, Chinese medicine group, and Western medicine group according to the random
number table, with 24 mice in each group. Except for the normal group, all groups were intranasally administered
IV solution. After 72 h, Streptococcus pneumoniae was intranasally administered, and a co-infection model was
formed after 24 h. The Chinese medicine group was given XBCQD 1.0 g/kg by gavage. The Western medicine
group was given oseltamivir 22.8 mg/kg combined with cephalosporin 56.9 mg/kg by gavage, and the blank group
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and the model group were given an equivalent amount of normal saline. Each group was administered one dose
per day for 7 days. HE staining was used to observe the pathological changes of lung and intestinal tissues at 3,
5 and 7 days. The expression of IL-17 and IL-10 in the sera of mice was detected using ELISA. The expression
of Foxp3 and ROR vyt proteins in lung and intestinal tissues was detected via Western Blot. The structure and
composition of intestinal flora in mice were observed through 16 S rDNA sequencing. Results Compared with
the normal group, the alveolar septum of the mice in the model group was ruptured, pulmonary interstitial edema
was present, many inflammatory cells converged, the tight junction between the single-layer columnar epithelial
cells of the intestinal tissue was destroyed, the number was reduced, and a large number of inflammatory cells
infiltrated in the mucosal layer. The lung index increased ( P<0.01) . The serum IL-17 level increased, the IL-10
level decreased ( P<0.01), the expression of Foxp3 protein decreased, and the expression of ROR vt protein
increased (P<0.01) . The abundance and diversity of intestinal flora decreased. Compared with the model
group, the pathological damage of lung and intestinal tissues in the Chinese medicine group and the Western
medicine group was significantly improved. The lung index significant decrease ( P<0.01) . The serum IL-17
level decreased, and the IL-10 level increased ( P<0.05, P<0.01) . The expression of Foxp3 protein in lung and
intestinal tissue up-regulated, and the expression of ROR vt protein down-regulated ( P<0.05, P<0.01) . The
abundance and diversity of intestinal flora increased after intervention in each drug group. Conclusions The
intervention of XBCQD in the treatment of IV/SPN co-infection can further regulate the expression of Foxp3, ROR vy t,
and related cytokines in lung and intestinal tissues. Furthermore, this intervention can regulate the immune
microenvironment, which may play a therapeutic role in lung and intestinal injury caused by IV/SPN co-infection by
modulating the structure and diversity of intestinal flora.

KEYWORDS co-infection; Foxp3/ROR vy t; Xuanbai Chengqi Decoction; lung and intestine injury;
intestinal flora; Chinese herbal compound
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4 FEFH AL EELH: Minute BEA
#HBGAF & ( 3£ Invent Biotechnologies 73], it
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Epoch ); Bl g ( REERHEARAF, HE, 5.
Tanon 5200 Multi 4= A shiik2: K E RS ).
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F1. Gl H1 & 3 K, E2, F2, G2¢H2 & 5 K, E3., F3. G3,
H3 2477 K5 153k 0745 I s A A
B2 H4UNUBALYRHIZER L. (HE, x200)
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4 FA/NRIMTE IL-10, IL17 KFLHegs (£ 2)
5OE 4 g, B A & i ) IL-17 K OF T
(P<0.01), IL-10 7K F-FEf% (P<0.01), AL [T
B, A S VGG IL-17 ACERIFEAE, IL-10
KR (P<0.05, P<0.01), W24l 574254
BT RS, 2R TG E L (P>0.05). 5441
B3 RELHE, 25, 7 KAFR G4l MPE 2541 IL-10 /K
SETHE (P<0.05, P<0.01), %57 K24 fvzy
20 IL-17 KRR (P<0.05), SALH 7 KL,
T2 FPE 240 IL-10 AKCEFAE (P<0.01),

R 2 BH/NFUMLSE IL-17. IL-10 KFEEE (pg/mL, X+s)

4 no IL-17 IL-10
IEHW 8 3K 4746058 98.69 + 0.94
5K  48.02+0.52 101.20 + 1.60
7K 4752:041 99.93 +0.49
A 8 3K 228.53+32.62° 63.01+0.91*
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7K 578.36+52.30"44° 56.26 + 2.78*4°
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7K 83.73 £ 1275444 90.24 +0.33 4444
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Jil. 7 20 28 Foxp3 7K A4 7 s, ROR vy t 7K Pl 1%
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FIRFEAL (P<0.05, P<0.01), S5AHL 5 KEL#,
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R3 BH/NENE. WHL Foxp3 & RORyt EEAEIBIKE (X+s)

R Foxp3 ROR vyt
25 n I
JiiZH 2 7Rt e 77 A

EH#H 8 3K 1.11£0.02 1.16 +0.04 0.54+0.04 0.54 +0.10

5K 1.06 + 0.09 1.14 +0.09 0.49+0.02 0.57 +0.10

7K 1.09 + 0.03 1.17 +0.05 0.47 +0.03 0.44 +0.12
KR 8 3K 0.66 = 0.02" 0.60 = 0.02* 0.94 = 0.02* 1.07 +0.04*

5K 0.46 +0.04*4* 0.61+0.02* 1.07 +0.03*44 1.12+0.02*

7K 0.43+0.03%44 0.42 +0.01*44°° 1.15+0.03"44° 1.23+0.11%4
iz 8 3K 0.77+0.01°" 0.78+0.01°" 0.86+0.02" 0.90+0.03*

5K 0.81+0.02" 0.90+0.01 2444 0.77 +0.01 2444 0.71+0.02°444

7K 0.95+0.03 %444 1.07 +0.06 “~44°° 0.66 +0.04 ~*44°° 0.62+0.03%%44
Pz 8 3K 0.74+0.01%* 0.69+0.02%* 0.84+0.01%* 0.87 +0.05*

5K 0.79+0.05%% 0.76 +0.01°4 0.76 +0.03 244 0.68 +0.04 ~444

7K 0.95+0.03%4449° 0.96 +0.03 “*44°° 0.66 +0.03 4490 0.65+0.02°44

e HIEF AR, *P<0.01; SHAIHEBLE:, “P<0.05, ““P<0.01; 5FE4H4% 3 KIbi, *P<0.05, **P<0.01; 5FEHS 5 Kb,
©P<0.01, “°°P<0.01
A1 B1 C1 D1 A2 B2 C2 D2 A3 B3 C3 D3

FOXP3 (WD e e | [ — — —| | = = —— | 47 kD

RORyt = e =

—_—

> s w | 58KD

B-OCHN e —— — — | — — — — | — —— | 42 kD

T ANIERYL; B WBIRYL; C hhghdl; D PG4 ;1 3 K2 5K 3 W7 R

& 3

25 H MG 25 4 il . % Foxp3 & (1 2238 T &, il
ROR vt H ALK (P<0.05, P<0.01).

6 iRk

6.1 #4/NE7miEFERE Alpha ZREVE A (F£4)
SIEH A g, BAILINR RS 2R R
Ko SHARIL FbdE, 2G4 S5 VE 25 il R S
SR T, B 7 Ryh 2y i B T 2h 4,

IV/SPN 38445 Foxp3. ROR vyt & Rk 44

5) TSI TR AR XS = B8 S L5 20 M 1 A v
v A LR BEAE T 10 0K L, IR /N RS
TR A R EER ] (Firmicutes ), fUFT R I

( Bacteroidota ), FiRI4H 3. 5 K /U451 N A T
B RS IE W Al e, JERER T TR B B R,

PURFIET A EEEA BT BT, A2 7 AR, Bybis
FF# '] ( Desulfobacterota ) 3= A%t I F; 5570

AR TG IR X AR PG 254/ NRES I SR E AR IR T, BEE 24
6.2 %éﬁ/J\E&%L%Eﬁ?‘Té%W%% (K4, YT H0RYT, PULLL b JERERT R0 LL A2 i e
x4 HAPDRERRMEDEERZHEEE (X£s)
20 s ] Chaof Shannon Simpson
EX 3K 1152.774 + 113.339 6.785 + 0.051 0.979+0.015
5K 1122.774 + 152.281 6.818 +0.103 0.976 + 0.003
7K 1092.774 + 92.938 6.818+0.103 0.976 + 0.003
FRiE 8 3K 1174.315 + 207.769 7.002 + 0.331 0.981 +0.007
5K 890.523 + 39.543 6.272 +0.085 0.967 +0.004
7K 623.361 + 88.277 5.717 +0.038 0.939 +0.003
gy 8 3K 789.251 + 46.973 5.841+0.051 0.940 + 0.002
5K 1-151.361 + 166.811 6.675+0.012 0.980 + 0.001
7K 1408.281 +54.114 7.445 +0.052 0.988 + 0.002
(e} 8 3K 808.154 + 130.535 6.013 = 0:026 0.945 +0.003
5K 968.839 + 212.966 7.016£0.058 0.969% 0.002
7K 827.987 + 145537 6.043 +0.101 0:956 + 0.003
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