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Abstract

Objective: To investigate the effect of resveratrol(RES) on the phenotype and Th2 and Th17 re-
sponses of lung dendritic cells in asthmatic mice. Methods: Thirty-six C57BL/6 female mice were
randomly divided into the control group, the PBS/asthma group, and RES/asthma group, with 12
mice in each group. The C57BL./6 mouse asthma model was established by injecting a mixture of ov-
albumin (OVA) into the abdominal cavity to induce sensitization and nebulized inhalation stimulation.

Cells precipitated after bronchoalveolar lavage fluid(BALF) centrifugation were stained by
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Wright-Giemsa for classification count. Hematoxylin eosin staining (HE) and periodate Schiff staining
(PAS) were adopted to observe inflammation and mucus secretion around the bronchi of mice. BALF
was used to detect the levels of T lymphocyte cytokines, 1L.-4, 1L.-5, 1L.-13, and IL.-17A, by using
the ELISA method. Flow cytometry was used to detect the number of lung dendritic cells and the ex-
pression of surface co-stimulatory molecules, CD80, CD86, CD40, and MHC 1[I , in each group, as
well as the percentage of Thl, Th2, Thl7, and Treg cells in lung tissue. Quantitative PCR was used
to detect the transcription factors, Thl (T-bet), Th2(GATA-3), Th17(RORyt), Treg(Foxp3), in
lung tissue cells. Results: Compared with the PBS/asthma group, the RES/asthma group showed re-
duced infiltration of inflammatory cells in the airway and lung parenchyma, decreased number of gob-
let cells in the airway epithelium, and decreased mucus secretion. The total number of cells in BALF
was significantly reduced in the RES/asthma group, and lymphocytes, macrophages, and eosinophils
were also significantly reduced (P<C0. 01). The pathological score of lung tissue inflammation and the
standardized area of PAS™ goblet cells (Ap,s1/Pm) were significantly lower in the asthma group
(P<C0.05). The levels of total IgE and OV A IgE in serum decreased, and the levels of 1.-4, 11.-13,
IL-5, and IL.-17A in BALF decreased. Lung dendritic cells and the expression levels of surface co-
stimulatory molecules (CD86, CD80, MHC Il , and CD40), Th2, Thl7, and corresponding tran-
scription factors (GATA-3 and RORrt) in lung tissue of the RES/asthma group were significantly re-

duced. Conclusion: Resveratrol can alleviate airway inflammation in asthmatic mice, maybe through

inhibiting dendritic cell maturation and preventing Th2 and Th17 responses.
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KW F W T Thermo Scientific, ELISA # iz #
& (IL-10, IL-17A, IL-13. IL4, IL-5. OVA-IgE .
Total-IgE) K 4 F 3% [H eBioscience ; %¢ Yt Y o H 4 |
PE-Anti Mouse CD25. FITC-Anti Mouse CD4.
PE-Anti Mouse CD3. APC-Anti Mouse IFN-a.
APC-Anti Mouse Foxp3. APC-Anti Mouse IL-4,
APC-Anti Mouse IL-17A 3k I F eBioscience 23 ]
SH A A FE T X A A | S B E B PCR X
(ABI7500 %)) M 75 55 {0 2% 55 .

1.2 ELWHE

1.2.1 #HAFHH»@ 36 H C57BL/6 METE/N
53 A Xt B 4H (control group) \PBS 1 1l % g 2H (PBS/
asthma group) Fl RES 1 #iil B% W 20 (RES/asthma
group) B 12 B A 3IREK . &% CHk[13] 8
B, OFE B (1 mgemL BV & 0.1 mL
510 mgemL AR 0. 1 mLIES W) T4 1.14 K
B A5 0. 2 mLIRA BUMR . OQF ik (21~27
d, B 30 min, B K 1K), B T % M 4 4% (30 cm X
30 cm X 30 em) ', 55 IR A 10 mL kK i , RES /B
i 20 55 A B K H 1 h IS 8 46 100 mgekg ' RES; 1%
Wity 21 R X JHE 2L M s 3 B [l AR B PBS

1.2.2 A SAFALE 2T KREEE 24 h,%
SRARFE/INER, FI PBS A7 il i 9 Wk, SR 4 il I 7 R TR
(BALF)6 mL Ke/)s U 21 20, il 41 21 406 W i
W E A WA Y] R, i AR Schiff 2% 6 12 95 AR A
e ge s, 4 B4 Control, PBS/asthma . RES/
asthma 241 BALF 1 (/) 40 i, B 40 M vk R 250 BLEAT
H H ., 4 Wright-Giemsa %3¢ & 5 #1711 8. &
ELISA ¥ & il & .0 J5 09 BALF b & Wt 1L4,
1L-5.1L-13 IL-17A A1 1L-10 %5 40 g [H 7 /K 5 , I H.
FH ELISA 6 A I 1 v v 5 5 9% 3k & 1 E (IgE) Al
OVA R 5H M BE Bk 8 11 E(OVA-IgE) & & ; A i 28
20 i A ARG 0 % /1N 2HL i AR 2 RCHR A B ) i AN R T
3 4> 7 (CD40.CD80,CD86 & MHC 1 ) % ik
K g 48w Thl, Th2 . Th17 il Treg % 40 il i 43 L .
i BLAR Schiff %4 8 i HE 44 8, 4 HU/N B 3 A AN [
ALY R 4T PAS MTHE Y 8 . HAKIE /3 bR : 344
AN [5) 57 WL %€ 5 A B BIOBE T 6 A0 TE T LA AR A
4 B RN A RE AN A 3 2 B VE 4y . Bk D)
D AAPUEF PE AR AE 0 43 - i JE TR K R GE B
TCR AR 5 143 - i K 0 BE S R BT 92 1
0 MR 5 2 43 < i A B R R BE 1~5 )2 4% 1 4 i
B 53 43 ¢ I R S BE JE LA 5 )2 DAL 48 1 4
121 . & H Image ProPlus 8. 0 3K {4 43 Mt 3 i< i J#]

K ARMEL PAS T HRAR 41 L 1 B (Apas . /Pbm) <
BEBOIR 40 40 fe

1.2.3 JF 20 224 % B F (Foxp3 &= RORyt, GA-
TA-3F= T-bet) # @  TRIzol % # BUE RNA, 1] 2
B iR F) & A W BE cDNA. Foxp3 B 51
5-ACTCGCATGTTCGCCTACTTT-3', F % 5l
Y .5-AGGGATTGGAGCACTTGT-3, =¥ K Jif
181 bp; RORyt I+ it 5 # : 5-GCCTACATGC-
CAACCA-3', Fi#f51 ¥ :5-GGACGGTGGCATT-
GATAG-3', 7= ¥ K B 191 bp; Gata3 | 7 51 9 -
5"GAGATGGTACGGGCACTAC-3', Fi#E 5l ¥ :
5“CCATTAGTGTCCTCCTCCCA-3, /= ¥ K Ji
175 bp; Tbet I ¥ 51 4 : 5-"TCCGGGAGA-
ACTTTTGAGTCC-3', F ¥i# 51 # : 5-TG-
GAAGGTCGGGGTAGAAAC-3, ™ ¥ K JF
152 bpo BEAEESEHE FEE 3, il M & 1) Ctfi .
L GAPDH AN Z, it i3 88l 2722 #4750 17 o
1.3 SHitZF4A3E K SPSS 25. 0840 #r, & i
VR 24 B AR E 22 (o ks) FoR o fd ] GraphPad
Prism 1582 Bl o 2R FH IE 25 43 A5 K6 96 7 22 55 1
K B WEAT 43 M1, L P<<0. 05 %R 2 38 G it .
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2.1 RESX OVAiF S K EIn /R BALF 41 fg &
AT AN Control 40 /) Bl 3 S48 il ity
THE R W TP K 22 O PR 5 WG AT iR W TR A 4T T
M40 f . PBS/asthma 2 /) Bl BALF w40 ffg & %%
[ (5.7540.27) X 10°%mL"']% Control 41 /) LI &
W2 [(1.8540.18) X 10%mL ']1(P<C0.01), HAH
MM A R 255 PBS/asthma 41
FH L3, RES/asthma 41 19 BALF H 46 i G %5 B 2
W[ (3.4540.30) X 10%mI 1], bk 0 40 i | 5 e 2
it % W T r 441 . 2> (P<<0. 01) (Can &l 1) .
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Mo il 220 HE S5 BEYL £8 18 7 % BT /N B S AU 4
) HE 51) 3 55 B0, TG B S R RE 41 R (B 2A) 5
PAS Y {a i 7R A b R 401 b LT B A AR 41 i
(PAST) YKL (E 2D) . PBS/ME b 4 fili 41 21 HE 4t
o] D ASCTE RE ] dnl 8 R v il AT B it A A R
ARERIEMMEE , FE ik A (& 2B) ;PAS
e, AT UL SRR b R 20 L A LR A B A R R
- (B 2E) . 5 PBS/BE i 2 HLEL , RES /I Wi 2H fil
AU HE G2 0, 8 7R <08 BE R R W 0 A8 g i o il
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2H i 20 28 K 0E 1Y PBS/asthma 4 B G sk 5%, D) 35S g
J&l 4% (permeter of basement membrane) 5 #E 1k Y
PAS TR (Apas./Pbm) 5 80, fili 241 21 5 5 75
PR PE 5 Apas. /Phm P 25 5 WL E 2G A1 2H .
2.3 RES 3B /N B A it 2 %% 7 R 1t 75 4R B BBl F
QSN 55X IR 4L/ UM EE, PBS /8 i 4 /)N BB 96
VE VR W P Th2 A1 Th17 AH & 40 i I8+ (1IL-4 . IL-5.,
IL-13 J IL-17A) R A K- B E T+, 2 R A 5t
28 L(P<<0.01) ;5 PBS/B 0 4 /N BRUAH H , RES/
W Wi 2 /0N BB 76 T Ok R v 4 B R (L4 IL-5
IL-13 & IL-17A) 3 ik K F i 3 B AR (P<<0.05) , i
K 3A~3D. PBS/M% Wi 28 21 /) B il 75 B IgE M
OV A-IgE /K i 3 T+ (P<<0. 05) ; 5 PBS/ I i 41
G, RES /B By 2 /N B OV A-IgE #if i & IgE 7K
- 8 3 FEAR (P<<0. 05) . WK 3E.3F.

j;
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RBS/asthma

B2 ZANRMALFRERSZILE(X200)
A~C. ZHHE Y AR s D~F. & HPAS Y A Jr 5 G. i VA AERG I P53 s H. Ap sy /Pbm & 25 51 ; Control: Xf IR ZH ; PBS/asth-
ma:PBS TG4 ; RES/asthma: [ 2 BT 10 % i 41 ;" P<<0.05, " P<C0.01, " P<C0.001

2.4 RESXIEENG/NRATAE LR RRMAEEH S R £
RIS FRIEZMOZE 55X AN L, PBS/1%
Wiy 41 /N B LDCs $i | 40 b b i, 32 1w 3 ) 84
(CD40, CD86, CD8O, MHC 11 ) % & E #
(P<<0.01) ;5 PBS/BE Mg 2 /N BUAH He , RES /% g 21
NELDCs $it A 43 LU AIK , SR 1 2L oy 1 RIB T
P (P<<0.01), WK 4.

2.4 RES X B Wi /b R B 22 R % R B F T-bet,
GATA-3.RORyt % Foxp3 mRNA RiZHI &M 5
X B2 /N BRURE EE , PBS /12 Wi 28 il 20 21 GATA-3,

RORyt mRNA ik & F+ 5 (P<<0. 01), T-bet .Foxp3
mRNA # ik 8 K (P<<0.01); 5 PBS/B i 2 /)5 il
HH LG, RES/W2 Wip 21 /N BBl 4 21 GATA-3
RORyt mRNA £ ik & [ ik (P<C0.05) , T-bet il
Foxp3 mRNA ik & 5 (P<<0.01), WK 5,

2.5 RES 3t B2 W5 /N R Th2 1 Th17 & 5 §9 2 I
553 8 20 /N UM LG, PBS /0% i 21 fili 20 20 Th2 . Th17
20 M KB 4 H TR (P<<0.01), Thl ., Treg 40 s %k
IOE A AR (P<0.01) 5 5 PBS/B% Fig 20 /)N BLAH
L, RES /1 Wi 28 /)N B 20 21 Th2 . Th17 48 fi 8t |
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IL-13) 7E 2 5 W iy S RE PR\ E/EH
18 S = RN M AR LT R e AR A Ak S
IR TR A 4 A 5 4R AN i 4 W6 o AKBFSE TR PBS
Tkt B2 0 v P R R T B OV A 5 5+ 4 TIgE, PBS/
W Wiy 281 103 A TgE /K7 & OV A FE 5 P IgE .BALF
HIL-17A IL-4 IL-5.1L-13 B % 7 & L 8K 1, RES T
U0 Wi 2 11 35 T OV A R 5 % 1gE L & IgE & BALF
FRIL-17A TL-4 IL-5 1L-13 /K - 44 i 35 A, X 8t
WFFEIUESE T FRATA N, RES 7] LU 52 #0860 T ik
240 L 8] 3 D el 2 02 Wi /)N BRI AR E

WF5E % B, Th1/Th2 F1 Th17/Treg ki 4
Ay 5 3500 g AT AR AE N EE o B 28 R 4 R R T Ak
20 PR 0 A E R M R RS A o
FE SR W G B 3 AE AR S D) RE B A 41K 7 1)
Z 6L, 5% Tho [ Th2 1 Th17 40 M 501k . A BFSE
F U, 5 PBS/m NG LA L, RES/WE MG 4134 /it T Thl
Ml Treg 14 @ 4 o, AR T Th2 A1 Th17 /9 & 43 L .
R, AT #E U RES AT L3 5 B 8 90 il Th2 A
Th17 R , 5% # 38 5 B 1 LDCs [a] ThO 2 i 5o 5
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