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Xof Sl A B Y HE VR (BALF) HEAT 40 M 380 % 43 25, ELISA 46 I 1 3 OVA 45 54 IgE(OVA-IgE) Ll J¢ BALF Em\% 4
(IL-4) . THZE yAFN-y) 1L-10 1L-17 ¥ B , SEAT 986 8 i PCR V& K I il 41 21 v 4% SRl Fox p3 #il RORyt mRNA ik K-,
WA A AW Treg M1 Th17 40005 CD4" 40 M0 /40 1k, £ % T3P 4/ B 41 40 48 F I i 2 35 58 T % s 2, I 0%
OVA-TgE,BALF H 41 fitd A %50 . 8 R hr 20 i LU 491 DA B T4 TL-17 9 J3 4900 F W Wi 40 (P <<0. 05) , IFN-v, TL-10 ¥ & /= T 1 Wy 41
(P<20.05) , /DR L Foxp3 mRNA £k KK Treg di CD4 ™ 4 M H 43 Ho 38 7 T B2 M 41 (P<<0. 05) , RORyt mRNA F ik /K
SEATh17 2800 b5 CDA™ 4B & 43 L 33K T B Wi 41 (P<<0. 05) . BEMiG 4L A T3P 4/ 20 40 Fox p3-mRNA/RORyt-mRNA Lt
fH 5% Treg/Th17 ML 615 BALF dig Mk 40 I e B AR G, #64k T3P nf DL ad 3 o S s 57 o TE Kk vy
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Effects of type-3-polysaccharide on airway inflammation and Treg/Th17 cells in bronchial asthmatic mice

ZHOU Li-rong, ZHANG Jie, LUO Yong-ai”
Department of Respiratory Medicine, The First Affiliated Hospital of Chongqing Medical University, Chongqing 400016, China

[Abstract] Objective To investigate the effects of type-3-polysaccharide (T3P) on airway inflammation and Treg/Th17
cells in bronchial asthmatic mice, so as to explore the immunoregulation mechanism of T3P in asthmatic mice.
Methods BALB/c mice were randomly divided into 3 groups, with 8 mice in each group. The control group received PBS
treatment, the asthma group were sensitized and challenged with ovalbumin(OVA) ,and the T3P group received a pretreatment
with T3P by subcutaneous injection before sensitization with OVA. The pulmonary histological changes were observed and
differential cell counts in bronchoalveolar lavage fluid(BALF) were performed. Serum OVA-IgE and IFN-y, IL-4, IL-17 and
1L-10 levels in the BALF were detected by enzyme-linked immunosorbent assay (ELISA). The levels of Foxp3 and RORyt
mRNA expression were measured by real-time fluorescence-based quantitative PCR. The proportions of Treg and Th17 cells in
CD47 cells were assessed by flow cytometric analysis. Results The inflammatory degree of pulmonary tissue, serum OVA-IgE,
and total cell number, proportion of eosinophils, and 11.-4, 11.-17 levels in BALF were significantly lower in T3P group than in
the asthma group (P<C0.05). The BALF levels of IFN-y and 1L-10, Foxp3 mRNA expression and proportion of Treg cells
among CD4™" cells were significantly higher in the T3P group than in the asthma group (P<C0. 05), while RORyt mRNA
expression and the proportion of Th17 cells among CD4™" cells were significantly lower than in the asthma group (P<C0. 05).
The count of BALF eosinophils was negatively correlated with the ratios of Foxrp3-mRNA/RORyt-mRNA and Treg/Thl7 in
asthma and T3P groups (P<C0.05). Conclusion T3P may inhibit airway inflammation by inhibiting OVA-IgE and regulating
Th1/Th2 and Treg/Th17 cell balance in asthmatic mouse model.
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JL R AR BEAE R AT 434628 Thl . Th2, Th17 M
Tk T(Treg) AL, Treg A0 A o HH Dy aE , 16
AEFEHUR N IRBE RS E 5 3 e it A2 5 T K 45 T
FEFY s Thi7 i £ 250t W A AR 17117 5
F 2R ARIE T R T S 5 RAE R AE &R
PER . Treg 415 Th17 40 AE L FIThBE AR
TN, Treg / Th17 4 fh A (=) Ty B B G 5 200 5
ST 25 L T B I I i A6 G e MR R 1 K A

WF 58 % PR, il A 5% BR T JEk % T B ol I i B 32
5 U Wi A IR A% L 2R A R E R R IR
FH I 1) it 5% 41 33K A1 5 95 30 ), B 1% Dl <O VR TR
KA M 9 0 A TE B SR L SR T B R il AR i
B T B ] A BT T AE 00 A R R S EEE L H
BRI A ARG 1 U AR 4 BR B 2 A R
— 1 3 B Z M (T3P) Bt Bt o W00 5% L X 3¢ <48 19 i /)
FUSE RAE A K Thl/Th2, Treg/Th17 20 M R 2k
BRI AT T3P X 0 s ) e 5 A

1 #EEE

1.1 334 SPF % BALB/c /MR, MitE.6~38
S AR (18 +2) g, W H HE K ERK2E814
O BEALABE 3 41, A4 8 L, 4 il hy kit BR 4 | e i 2
T3P 4,

1.2 EZXA T3P MW ASHE SSI A ], I 8
F1(OVA .grade V) Iy 3% E Sigma 2 A &AL B
Jie k) B 3¢ E Thermo 2 #] , TRIzol W H 3& E Gibco 2
Al DGR BRI PN RPTIAR B E A (PE) AR id 1)
CD25 F1 IL-17A, i FUR Y6 R (FITO ARic Y CDA4,
PE-CY5 FRic i X S R F% S P+ p3(Foxp3) 1, [ /1
JER B A a2 ) R0 &2 A W 40 A 92 16 eBioscience
) s Rever Tre Ace-a-J2 #5185 &0 ToYoBo 24 H)
P TR y(IFN-y) (114 . 1L-17,. 1L-10 LA}z OVA
Fe 521 IgE(OVA-IgE) B ELISA X7 £ 8 2 E Assay
Biotech 2~ ®l P2 b .

1.3 R MHER TP L% LEH 0.7.14
KO3 50T LhsIs BRI s 3 558 36 A7 350 B, W i 4 D T3P
YRR T 100 pg OVA + 100 pl B R £k 22 v 1l
(PBS) +100 pL S AR 2 X IRA 257 100 pL
PBS+100 pL AR B . LR 21~27 Kik
S 7 d FAHEATIOR ERGLLFN TSP 4145 T 1 pg/pl

OVA-PBS,1 ¥ /d, & ¥ 30 min, % B4 PBS 10,
T3P d/NRAE OVA BUHT 15 KV HT 8 K LHI 1 K-
BT LIS R T S 20 pg T3P SEAT %8 T,

1.4 XAEMEE LR (BALF) 8 20 fe it 4, 5 %

VB kA BALF # e B F a9 #n KKK A
48 h Ja T HR BR B, Wi S AL FE , /)N B BN [ A2

FEEAE VBRI REWE B PBS 0.5 mL
HEAT A L 2 4 ke SRR O BB T
THE A0 A SO 4 288G A IV (OVA-IgE) &
BALF (IFN-y.IL-4 ., IL-17 . IL-10) " ) 40 g 4 1 ¥
£, 28 ELISA i & Ul k17,

1.5 H-E#é& HMid2UH 10% % mEE e,
RS B K & R A, 0 6T H-E 426,

1.6 B3R AT E PCRAMM AL Foxrp3 o F
B A8 % 3L Z 4R vt (RORyr) mRNA & HBUNR
Jifi ZH 28 5] 3%, TR1zol ¥4 il 42 & mRNA, S #% 5% [ )i
il % cDNA, VAR R R 20 pl, R4 4. 42°C 10
min—>30°C 20 min—>99°C 5 min—>4°C 5 min, A cD-
NA FHEH ST mRNA 1) & & PCR V3. 514k
MEamAER A RA RS ¥ 0T,
Foxp3: L 5'-GGT GGA GGC GGG ACT GAG
T-3', Fiif 5'-TCC CCC TTT TCC ACT ACT CTA
TG-3";RORyt: LiiF 5'-CAC CCC ACC CTC ATT
CTT TAC AC-3", Tiif 5'-GGG GGG ACA TGG
ATC TAG CTC-3'; GAPDH. I 5'-ACC CAT
CAC CAT CTT CCA GGA G-3', Fiif 5-GAA
GGG GCG GAG ATG ATG AC-3', RIWIEZ N 20
ply IR 45 4 94°C 5 min— (94°C 30 s—> 57°C
30 s>72°C 30 8) X 45 NEHF—>72°C 10 min, I
PRfE It CT . 5% HNZ GAPDH 1 CT
HRE G BN ACT, BT AACT  fJq ot 2727
N HE S F Forp3 mRNA Fl RORy: mRNA HY
LIPS SIN I

1.7 ARX@E RN Treg #= Th17 e b CD4 "
mieeyd ok FTIFIRIE JC R BUG, PBS ik, o 5
J& 200 H 0 Ik 58, 21 40 0 2 e T 20 L R bR AR oy
2 4y s —13 i A anti-CD4-FITC # anti-CD25-PE,
A°CHREEIEE 30 min; YEE T A BT 5 BC ) 1 [ e/
WEREF ,4°CHRECIE T 45 min, PEi% 2 WG I anti-
Foxp3-PE-CY5,4C#EHER 30 min, YEk 5 B &40
M, EHLIE 5 55— i A& 10 %616 4 1l 7 1) RPMI
1640 IR B He R T 6 FLBE IR AR A 096 Dk B 2 TR
(PMA, AW JE 50 ng/mL) & T % & (ionomycin, &
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W 1 pe/m)EFR 1 h e A 1 X E A iEm
HFE AW FE 4 ho A anti-CD4-FITC, 4°C ##
B 30 min, Yk G A KT B R A 2 /8
L°CHEOEIFE 45 min, PEU 2 G MA anti-1L-17A-
PE,4°C# Y6 F 30 min, Y5 =& 4, L LI
E

1.8 “itsa® R SPSS 20. 0 #1753 T
O30T, B DL T 3ROR L A 2 ) R b BCR T R T

RO 2 0 M, 807 22 8 57 IR T BR ORI AG B,
Pearson i AT M7 . K2 57K (a) H 0. 05,

2 &% B

2.1 BALF @it % & o % Wi BALF 4000
SO H P 20 I L TR R A R R R 40 i 4 2 R
WS T T3P HMMIBH, ZRAFKITHE L (P<
0.05), 45K 1,

&1 /R BALF P42 A9 2T 8
Tab 1 Total cell and differential cell counts in bronchoalveolar lavage fluid (BALF) of mice in three groups
n=8, r+ts
Total cells Differential cell count (X1072)
Group 5 1 - ; ;
(X10°, mL™H) Neutrophili Lymphocyte Macrophage Eosinophil
Control 1.87+0.68 2.86+0.57 5.17+1.54 91.4845.23 0.4940. 22
Asthma 7.46+1.83" 9.854+1.86" 20.3847.18" 35.1447.15" 34.63410. 37"
T3P 5.6240., 9244 7.53+1. 727440 13.5644,42*4 60.1045.87*4 18.81+5.42%4

T3P: Type-3-polysaccharide. * P<C0. 01 vs control group;~ P<C0. 01, #*P<C0. 05 vs asthma group

2.2 ELISA & #al @je B F OVA-IgE. IFN-y,
IL-4 IL-17 1L-10 R & BN 2 OVA-IgE. IL-4,
1L-17 W FER X R 40 AN T3B 4 Th i, 2 3 A it 2

B X (P<0.05); IFN-y.IL-10 ¥k & % T X B 41 i
T3P 4, EFAGIFE X (P<<0.05) &R L% 2,

£ 2 MRIMMFFH OVA-IgE #1 BALF § IFN-y IL-4 IL-17 IL-10 B iR &
Tab 2 Levels of OVA-IgE in the serum and IFN-y, IL-4, IL-17 and IL-10 in

bronchoalveolar lavage fluid (BALF) of mice in each group

n=8, rts
Group /()VA-IgEL1 ) IFN-y . ) 114 . / 1L-17 . ) 1L-10 .
os/(ng » mL™) on/(pg s mL™1) os/(ng« L1 os/(ng« L1 os/(pg+ mL™1)
Control 3 104.614+329. 33 330.77+31.63 213.174+11.16 138.34+12.76 153.45+16. 27
Asthma 4 854.184463.85" 208.414+22.43" 304.44+31.58" 237.41+25.65" 102.29+11.30"
T3P 4 273.214445, 85"~ 245,984+22.80" & 281.43+30.06*4 188.31419.42*4 122.72£11. 1444

T3P: Type-3-polysaccharide; * P<C0. 01 vs control group; ©~ P<C0.01, ©* P<C0. 05 vs asthma group

2.3 H-EF&%R X4/ ZE T EHS
FEST RN L SRR A O L il I A] B OE R R DL
HAE AR (B 1A, W W 28 /)N BT 2 R ]
AR, R B RE G 23 1 5 BRI A B 2 22, SR A IR
BeAE R RN SE R RN 2 L 4 A
FETEHL 20 il 76 B 5 M 90 1 P AT DL A 6 1 bk B 40 i | g
P Aor 248 L % e P A i A5 0 4 IR T L LA G R R
2 L Sk S i I B S R (K 1B) . T3P /R
TE b A /0 5 g RO 4 L A5 8 200 MR 10 L K i 9
B2 TCW] A DS i I R B R DL S (BT 10D

2.4 SEEF %K EF PCR &0 4l 4 Foxp3 #=
RORyt mRNA & ik T3P 21 W b 28 A%t B8 41 i 28
41 Foxp3 mRNA ACT {H 4351~ 3. 16 £ 0. 10,

3.6740. 131 2. 1940. 07 (P<C0. 05) , Fi X} F£ ik 5
M 0.51 :0.35 : 1;RORyt mRNA ACT {H451 4
3.90+0.28.2. 80 £ 0. 25 F1 4. 66 = 0.34 (P <<
0.05) , FHXT FRIAMHEHCH 1.69 : 3.61 : 1, WK 2,
2.5 AR @AM Treg A= Th17 e & CD4 ™
ey E ok BENGA Treg 40 & CD4 ™ 41 i 1)
HAr o (2. 2140, 35)%, 8 T3P 41[(3. 05+
0.22) Y RN B4 [ (5. 04 +0. 37) % ]k 2> (P <<
0.05), WLl 3; G20 Thl17 40/ 5 CD4 " 40 i &
bk (172 £ 0,19 %, B T3P 41 [(1. 23 +
0.09) % ] A1 %t B8 41 [(0.574+0.05)% 1 £ (P <
0.05), WK 4,

2.6 AMX MM WU Forpd mRNA £ik5
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Treg Al %k B 11-10 ¥k BE 2 1E M ¢ (r {550 51 R
0.805,0. 774, P #J<C0. 05) ; T3P 4 Foxp3 mRNA
RikE Treg IMEELH 1L-10 ¥ 2 IEAH K (- (H4
HA 0. 732,0.796, P ¥5<C0.05), B Wi 4 RORyt
mRNA ik 5 Th17 4050 H TL-17 e B 2 EH ¢
(r=0.870,P<C0.01;r=0.760,P<C0.05); T3P
RORyt mRNA %355 Thl17 40 s H  1L-17 ¥ ¥
BIEME G H 9 R 0.797.,0. 776, P ¥1<C0. 05),

W% i 2H /N BT 2H 21 Fox p3-mRNA/RORyr-mRNA
il Treg/Th17 ZHML MY Lh {6 5 BALF g R fr 2 i
B 2 A OC (r fH 20 — 0. 810, — 0. 796, P
¥1<20.05)5 T3P 4 /b Bl 4 21 Foxp3-mRNA/
RORyt-mRNA #l Treg/Th17 401 i) {55 BALF
T IV TR R 240 A5 5 6704 OC G {EL 43 i — 0. 807,
—0.790,P ¥<0.05),

BE1 MEMEALA H-ELBFRELR

Fig 1 Pathological findings of mouse lungs in each group (H-E staining)

A Control; B: Asthma; C. T3P (type-3-polysaccharide). Original magnification: X400
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Fig 2 Foxp3(A) and RORyt(B) mRNA expression
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A Control; B: Asthma; C.: T3P (type-3-polysaccharide)
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Fig 4 Flow cytometric examination of Th17 cell proportions among CD4* cells in each group
A Control; B: Asthma; C: T3P (type-3-polysaccharide)

SR Wi 14 R HL R o B R 28 B A
i Th1/Th2 20 R 2 iR 5 PG 1 & A L & T A
A YIM ¢, BEHE X Treg A1 Thl17 405 2 6E /Y
EAMFIE, K B Treg/Th17 40 Ml 2 5 55 1% W % 9%
HHG,

AT UL OVA B, & 857 BALB/ ¢ B i
ANERABE AL, 25 B B R, Bl 41 /N B BALF op TL-4 ¥
JE T M IEN-y % BRI, 1L7E OVA-IgE W JE T+
i, BALF 40 e %0, g 192 kL 200 i LG 451 48 o, o 28
RSB M R MR, IFN-y ZE il Thl 404>
W 1L-4 E 2l Th2 410 7 W . IFN-y ¥ B B AR M
TL-4 4R TE i 2% B 2 g 4 /0N BRUAF 7E Th2 G i J
JUHET Th1 F e W I8 55 . T3 OVA-IgE #
SKBEhN, SGE RE T, T3P 4/ BUES 1 W
HIH T3P K & fgse it 47 1 10, 5 0% i 40 40 L, T3P
/N BALF o 1L-4 ¥ B B AIC, T IFN-y ¥k B Tt
51, OVA-IgE W F# MK, BALF 40 i A8 550, v R
200 L L 8] AR, S0 i 9 48 oRE ek %L HE T T3P AT LA
WL Thl/Th2 40 MK M, FEAK OVA-IgE ik
K L DT A 2 /) BRI 3 4 T

Foxp3 J& Treg 4l il i 4 5 M 4 s I 7 HL 3R Gk
SH AT RE R BRI H DI RE K Treg UM H 5% .
WFFE 2 B, 2o M 2 95 AR B 1 Treg 40 i 45 3t 25 03
A Treg 4R A I BB 2 KB = 1gE K
SV e R TR L 240 L 1 S AR IR Wiy B Al A S R I
Pegi 't ARWEEE B B AL/ R4 2L Foxp3 mR-
NA FE K AL, 372X 40 M AR K Treg 4058 &
CD4 " 41 i () 7 43 He s 2, Treg 40 M8 43 i 19 1L-10
WL K, Foxrp3 mRNA £k Treg 41 % H |
IL-10 ¥ B2 S IEAH G, RIWIFEBE Foxp3 MR IBFEAL,
Treg 4 M 0 /D , G 9% 10 1 D) R V8 55 L 8 5 R IE
PR AR R N ) R AR R R R, T3P 415 W G 4 B

B PERE 5 240 40 Foxp3 mRNA 3k K F T+ 55,
Treg 20 Mo A& AR 8, 1L-10 23k K F T, 428
T3P R 15T Treg 40 M 1 43k 1 3 5 G 35 40 il
UIke.

RORyt J& Th17 2 fd i) ¢ 5 % 5% 5 5. AU
WS Th17 40 6943 fE 0 T1-17 R A9 55 5% L i HLiB
Z 57 Th17 240 M4 5 09 % 5 Pk 95 0 19 & 9 i
PRI By s R B /N B RORye 23k 5 11L-
17 K TR A o6 B G R Th17 4 i
L7 W RE B E & TRIESFEMER A, K
WF5E L W W 20 il 41 20 RORy: mRNA 33k 3,
Th17 4 & CD4 ™~ 40 19 A 43 Ho 3 fm, Th17 44 i
U TL-17 ¥ BE % I, RORyt mRNA ik 5
Th17 A% B TL-17 WREH R IEA C, LA E
RORyt KK Tk, Th17 20 i #8384 ok 4
SEPAE LB SN ) KR S R e T3P H 5 B2
FE# . RORyt mRNA # ik K FFEA%, Th17 41 f % it
WD TL-17 VR BEREAG, $2% T3P BB 4l Th17 40
LB A3 AL R R R T RE .

Treg F1 Th17 4 7E 53 i 8 K 2 ¥ 2= D) hg
T AH LA T L A 24 DA R R R S T Al L AR
MG K B B Ak AR K B (TGF-p) it i &
Foxp3 M F 2 4it3 )75 5 RORyt 454 . 104l
RORyt /v 5 IL-17A mRNA Y% 5, # #i] RORyt
T RE, f2 i Treg 4 B Y 43 AL 7E 4 4E S I B
R R KT 1L-6 ,1L-21 fil 1L-23 7] Jfi % Foxp3 T F 1)
XF RORyt (840 6l £E A1 42 #F Th17 46 jd ) 53 1k
TGF-B /31 Foxp3 &Ik B[P RORyt 1Y &
R T &Y, g A A B ST A A B R BE R /N R
Foxp3 ik K- FEARIEH T % RORyt ik iy 3l i,
Treg I ABEIE R K ., Th17 4Gk B Treg 40
) REM I, e Ah . Foxp3-mRNA/RORyr-mRNA
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M Treg/Th17 40 Ml FLAH 5 BALF Hh g mi b 240 it
T B UM DG, BRI 4R T X BB 4L, #2OR Treg/Thl7
2 i 2 4 ] e S B0V Wiy 119 A AR RN — 20 K e, T3P
2 Foxp3-mRNA/RORy:-mRNA K Treg/Th17 4H
ML B = FEEmG 4, 3278 T3P v DL i 12 1% Foxp3
ik ARIE Treg W1k AR IE 1L-10 2, R AR 9
RORyt ik, # ] Th17 40 50 16, 30l 1L-17 43
We VT Treg/Th17 40 5 A , J8 % S0E RE .

B2, T3P BEWS U /> BALF A g R R 40 it 54
L A I g /0N BRI 2 2 AR RE RN . FT g R T
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K, T3P Al RE T B Wi 1Y B i
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