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Effect of Wuhu Decoction on autophagy in dendritic cells and levels of
inflammatory factors IL-17A and IL-17F in RSV-induced asthmatic mice
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Abstract: Objective To observe the effect of Wuhu Decoction (115%#%) on dendritic cells autophagy, inflammatory factor
interleukin-17A (IL-17A), and interleukin-17F (IL-17F) in RSV-induced asthmatic mice. Methods Asthmatic mice model was
established by RSV and ovalbumin (OVA). Mice were randomly divided into control group, model group, Wuhu Decoction low-,
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medium-, high-dose (1.6, 3.2, 6.4 g/kg) groups, dexamethasone (1.82 mg/kg) group and rapamycin (1 mg/kg) group. After given with
drugs for 14 d, HE staining was used to observe the pathology of lung, electron microscope was used to observe autophagosome
changes of lung, Western blotting was used to detect the expressions of microtubule-associated protein lightc hain 31 (LC3I) and LC3II
in dendritic cells, ELISA was used to detect the level of IL-17A and IL-17F in bronchoalveolar lavage fluid. SD rats were randomly
divided into control group, Wuhu Decoction low-, medium- and high-dose (1.1, 2.2, 4.4 g/kg) groups, each administration group were
ig corresponding drugs, 2 times/d, after given with drugs for 7 d, blood was collected from the artery, the serum was collected by
centrifugation and filtered after inactivation. Dendritic cells and CD4 T cells were co-cultured, RSV and OVA-17 peptide were used to
establish RSV-induced dendritic cells autophagy model. CD4'T cell proliferation and CD69 expression were detected by flow
cytometry. Results In model group, airways of mice were narrowed, a large number of inflammatory cells were infiltrated around the
blood vessels, autophagosomes in lung tissue was increased, autophagy protein LC3II/LC3I expressions were significantly increased
(P <0.01), IL-17A and IL-17F levels were significantly increased (P < 0.01); Compared with model group, lung tissue inflammation of
mice in Wuhu Decoction group was reduced, lung tissue autophagosomes was increased, LC3II/LC3I protein expressions were
significantly increased (P < 0.01), levels of IL-17A and IL-17F were significantly reduced (P < 0.05, 0.01). In RSV combined with
OVA-17 peptide-induced autophagy model of dendritic cells; Compared with control group, CD4*T cell proliferation and CD69
expression in model group were significantly increased (P < 0.01); Compared with model group, CD4*T cell proliferation and CD69
expression in drug-containing serum middle- and high- dose groups were significantly reduced (P < 0.05, 0.01). Conclusion RSV
could induce the autophagy of dendritic cells in lung tissue of mice, and upregulate the expression of IL-17A and IL-17F, thereby
mediating the inflammatory response; Wuhu Decoction could upregulate the autophagy of dendritic cells in lung tissue of mice induced
by RSV, downregulate levels of IL-17A and IL-17F, thereby improving asthmatic airway inflammation.
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HER 25 K58 — IR IR Be 2 s e fit, @ X4 5 FAT
M4 5 73 0 N RR SR R HE ) SRR BE Ephedra sinica
Stapf T4 2L, i AHE Y LA Prunus
armeniaca L. var. ansu Maxim.f{) TS akh 1. B
RILETMEAEHEAE. CHEYDH A
Glycyrrhiza uralensis Fisch. [ TR FIAR 25 (L 75 F}
4% Camellia sinensis (L.) O. Ktze. [{##{H-.
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X 90 7E % A Covalbumin, OVA, it 5
MP6110-1G) 4 H i ERAEMRHARAF; /N
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2260-50-6) W [ FiERTAEMRHTAR AR &
HHR (L5 S1039, Ji&ErH>98%) WHEE
Selleck A #]; HZEXKby (L5 D1756, FRESHN
99%). DMSO (3t 5 D2650-100ML) % (5 3 [H Sigma
ANF AR (HE) Yl (kS PO32IH).
R R (F1E5 PO33IHD . — FZE (Jit 'S 10023418).
ToK ZEE (L5 10009218) I [ [H 24 15 b i A B
N WSRO E F B 8E 31 (microtubule-associated
protein lightc hain 31, LC3D T 5.5t (L5 45995 ).
MEMSE AR 30 (LC3ID FifHapr (s
3868S) Il H 3£ [H CST A ]; B-actin Hi/ R HHT (it
5 YM3028) 4 H 3£ E Immunoway A ;s IL-17A.
IL-17F ELISA {7 & (k54> 52 E20181109021
E20181109024) W H il it RAEVIFHHECA R A A
PBS ZZMk (LS LM1711). 45137 (fetal bovine
serum, FBS, #t5 0500). RPMI 1640 5773k (it
5 0002). FEANKLEMELIIEE RN T (S
kx30-GM). EHANEHAMNZE 4 (T rh1ld),
Opti-MEM 15773 (iS5 1967689) M4 H #£ i 1§ ( 1
) EMEARAT AR 2w ;s PE/ICYT /M CD69
Puik (5 104511). APC it/ ij CD3 Hifk (it's
100235). PE ¥/ CD4 $ifk (Hik'5 100407) 14
H 2% & Biolegend A #]; CD11lcPerCP-Cyanine5.5/
APC/PE $if& (iS5 130-102-413). /)N i CD4(L3T4)
ER (HitS 130-117-043). Jilisr Eik7&. CD1lc
MicroBeads UltraPure JtJ 5 1 [ Miltenyi A =] ; 2040
MR (k5 S371KD) W H IR A= YA i
AR A T PGkl CFSE (Jit'S HY-D0938)
F3%E MCE A; OVA-17 ik (3it'5 BP015382)
T D B R ARA IR A .
1.5 {42&

SB888E 5 i 5 Ay (P pE ST AR A
] ); DHX-50 /NEIIRFIRAL X #s) Ds YT-6C
AL (FREMEMEWRBEARAGRA
A]); BE4L et Eiss RN P& A IR A
F]); DYY-6C HLyKAY (ALH{ /S —4X#%) )5 YH-C3001
HFRF (HEmHARAFD, TS-2 KPI AR
K R ATD; EASY15 4iKkix (FJEEAEYIE
SRS A IRA ), 12008007 & LML (4
IR E A S ) ; DK-600S fEE K as (-
HRE 22 I BEAA IRAF]DD, BC-J160S 4k 7246
(ARSI AA R A R BRIT % 45T )5 75004250 15
HE.OHL (£E Thermo Fisher Scientific &) );

DS-Ri2 w2 el B 2% (2E Nikon AH]);
MACSQuant Analyzer x4 (F2E Miltenyi
/]D; Transwell /N2 (6.5 mm). T25 40l 75
(3£E Corning A#] ).
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%N 4.8 9, MO 5 5 EZETE/KIZHE 30 min, [FIE
FEHL 40 min, JEL, A5 EEZAWAK, B
40 min, &9 2 RAEHOH, TR 28 RACRAR
2.46 kg/L (DIAEZjETE) B JE AR iR,
JiE R DA S AR R AR B SR KRR A PRI = 4L, DA
3 R AR AR B SR KRB R = 4
22 RSV iFESERNRAZRAEN

78 X BALB/c /NG EAFE 7 d J5, BEHLS
NI (14 2D BRI (64 KD, SRR
AR T LA, T2 58 1. 2 K, AL/
B 0.1 mL RSV (2.4X108 PFU/mL), [A]f
ip 0.25 mL 1% OVA (PLAFRER/KECHD; oF BR 2H /N
BB BN 0.1 mL Hep-2 40, [FINF ip S5k AR
APEIK. BRI 9K, R 9: 00 IR/ B
NFAWNFEF, RS T 1% OVA FL L
RENG, XTI TEERA IR S, R 1
W, Ak 30 min, EZE 14 d.

BT R 3 R E/ MR R, FEUE/N R
AIARE pkFEnG BEAT NS & 1 IR
B 24 h J5 23 SRR L AR AL L BEHLEL 4 RN R,
HEATASTE SO S0 o /)N BRORRIE J5 157 D FRAA 3t
ETHEE, AMRIBIYIF IR, B E, HEK
BB AT IR K IR, VATEIRAE, TR
FRIK o AT USRS, B NI R
T B E o WAL S BRI AR R 75 YR /min,
WS EN 8 mUKg. IEIEE S ARIE A
SEMBL NRAEEIFRE G4 T 0.1 mL AF
JREWSE (0. 6.25. 12.50. 25.00. 50.00 pg/mL)
LRI A, USCEER N L BBERER 5~60 s 1%,
K 30 W i Ty e 43 B 004 v R 245 5 1 A K it BEL
71, ExHRAL bR, AR 2 fili BH ) 3 T e R B
SRR o
23 DHRE5%RY

VRIS 1)/ BRBEAL xR, AR Hh
FEAKFS (1.82mglkg) 41, FHIA%EZR (1 mglkg) 4.
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AR (1.6 g/kg, M4 TIRK 172 78D 4.
FRZ TR (3.2 g/kg, A TFIRRSERGE) 4.
H G EAE (6.4 g/kg, M4 TR 2 55718 4,
410 K. TiRmAH ig TR (20 mLkg), I ip
A FRERK HUEKARN . BIAEE R AL ip 0.4 mL AHRIZ4
Y, I ig SEMAUAETIER K WTRRLRIRIALA ig &5
RRBUAERIEEK, JF ip SARBUEREIK, 1 d, %
4214 d.
24 HEAX RSV /NERAGEER&F IL-17A Fn
IL-17F 7K F 9520

RIRG )G 48 h, /N LEHEALSE, 4 B LA,
RBRAE, £RE LA T RO, BmAEHT
KB, AN 1LmLPBS BffiEAL, BEERE,
2500 r/min B§.C» 10 min, L B35 2 18 IL-17A.
IL-17F ELISA 277 & 1 B A5 A0 000 /)~ 5 i o6 JE e v
thIL-17A R IL-17F K.
2.5 HEAHX RSV /IR EHLELAHRIERIMN

BN RUZLZY, 4 1 mL 4% % 58 P NS
R 4% BHE 24 h, HHAESHE., YR
JE T HE Jeta, SN 2L B AR AL, o
2.6 HEAX RSV /IRATLELF BIE/NMERIFT

BN UL, F 2.5%)% 22 E 52 4 h,
FEH 0.1 mol/L W& YEY 10 min, EE 3 K. 1%
PR 2 2 h, B QI K AR R a1 30 C
HAH IR EET 60 CHAAE 12 h, V1A (&
100 nm) Ji5 FHESTR AN AHIRET UL, TIEHHEET
bR A SR SN N
2.7 IEAX RSV /)R FHLEL R SLmAa T B IR
X EBRIENFIT
271 fHZIR R RAMMI o N ER 2L 8Y
PR, /0 BRI 2H 2R A S R B 4 M VR B, TE
MACS SmartStrainers H 2 B4 g4k, % H CD1lc
MicroBeadsUItraPure 4% 1 Bk M i 5200 i 7R =2 v
Y IRAF I T LM o
2.7.2  Western blotting v Il b Z 21 i o W AH O
RAMRE RIS E A, BCA e &
AR, SJAFEAL SDS-PAGE Hidk, #E
PVDF fiX, 5%F@ydti] 1 h, 435linA LC3I (1:
2000). LC3Il (1 :1000). p-actin (1 :5000) #ifdk
B E I, TBST Pk 3k, K 10 min; HIAB
R A B bR iC ) =30, =EFE Lh, TBST ¥k
% 3 UK, BRIR 10 min. SRR G R G0 4
F Quantity One #4347 2K JE 40 #T -

28 WRAMHNIBESEE

¥ 10 K BALB/c /) ER B SiHEAL B, 29T 75%
kG, TERBEGSE/NRRE. BE, R
GEAR 2, BRI, H PBS SRt R B bk R,
WA EBEIE, BOJEF BIE, MDA R
Z4f# 2 min, 1000 r/min &> 5 min, # Ei%, PBS
ZE MR BETE JE I\ RPMI 1640 15953 (4 10 ng/mL
EAL R EEA SR TE RIA . 1 ng/mL EALA
FIZHMIA 2 4. 1% FBS. 19350, 8T 6 fLit
Bt. B 3 N R —ahank:, 57 Ry
Ji, LA PBS S A A S A 25 P 45 1 X 108 4~/mL,
B\ CD11ccPerCP-Cyanine5.5/APC/PE #ifk, K
it G M G 2 BT
29 AEASHBIENHIESTIEFE
29.1 TR EHMIEMH& ¥ 12 A SD KRE
WL xR e FR AR = (1.1 g/kg, A4 T
IR 1/2 78D hFIE (2.2 glkg, 24T IRKSE
RFED MR (4.4 glkg, HITIRR 2 558D
4, HH3R. SR ig AFEK (10 mL/kg),
FUEUG ig SRR, 2 d, ES: T d. KK
SRR, SAERRME TN KEUL, SO EE
W, M KIS e, Al FAE A B s A LR
ik, H. EFIESAIMGE, T-80 CHAKH.
29.2 FHMIGEBAENRMIGTIE A RAM LS
RSV 1] Opti-MEM 1577 3£ 55 9% 24 h, DL PBS ¥ei% )
BEALS> 7 B IE RS 25 IS K. s mf
FHHIIMAN 5% 10%. 20%. 30% &5 24513, i
H 24 h JGRH 6 Wi G ik i S A7 % .
2.10 CD4'T {RBE4YEH CFSE #Rid

3 R OT2 /MR EIHEAL L, =0 T 75% L .
TR EIEGBUN RBE, BB 200 HiFM, i
£EJEW, 1500 r/min B0 5 min, 3 _LiE. B4 32
15 mL 08, FEIA 4 mL /R ANE ke g
M5>S, KA A0 N B O, A
10 mL PBS Jei&4if, B0 10 min, 7 LiE, 8T
JE SR, 250X g B0 10 min. f 1X 107 /M
JLANA 90 uL Buffer ¥ (PBS. pH 7.2, 0.5%4-Ifl.
HAEHE. 2 mmol/L EDTA) A1 10 uL CD4 Hifk,
F 4 CWE 10 min, FT % ZEmiER k.

THEEIEGH, KR BTE ik ds b, ik
FENTAE 15 mL 5.0, it i 3 mL Buffer
WAL AR NE, B EEE T 15 mL EOE
3R NN 5 mL Buffer ¥, 45 T8 R 438
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JEREF, A BhHERRAE N A R AR A, O
B NRARRD N CDA'T R4S . 1000 r/min &
L5 min, 7 LiE, I 5 mLPBS ¥, IS 10%
FBS ] RPMI 1640 355755 5 S M i 2, 2 T T25
HfRE R . A 0.1% BSA [ PBS v 4H
M N 1}X108/mL, S 1 pL CFSE {7, T
37 CE:FEF I E 30 min, T-UK B E 5 min, 1000
r/min B0 5min, # g, #5453 K.
211 FEZAXT CDA'T {MREIEIER T MAEILAR
£ CD69 FiXHIFM

“2.87 TR A BRI SN LA 1 X 10993 T
Transwell /N2 T3, “2.10”7 Hirh4> 85¢ CD4*T 41
JILL 1 X 10%/FLEEFD T Transwell /N B2, W E X
MR, A, B, . SAESHmEA,
THIER (10 ng/mL) 4, xRN 58 45 7,
HARH A S RSV ) Opti-MEM X352k, 15772 24 h,
PBS ¥t 5 I\ OVA-17 ik, 15%% 24 h, #% RSV
7 SR IS0 [ WA TR St R 4L SRR A i N A
HIE, SAMER. . SFEES AN 20%
FHRLE 255, TR RN T IS, 5597 24 h.
WE g, % %A CD4-PE. CD3-APC Al
CD69-PE/Cy7 ¥ifhk, MALMMA /I CD4'T 4
[R5 5 CD69 ik IH I -
212 Zitoth

SRR HHE R SPSS 25.0 B AFHEAT SE 44T
B A5 R X £ s Hom. MASHE LR, e IES
PERIUT 25550, IR t 4856, Z41HENH L IES
PEFITT 2255 R )T BERER A One-way ANOVA,
F A L ECR FHOLSD ik, HEARFEH
Dunett’s 1556
3 #R
3.1 RSV iS5 RAERAIIEIE

Eixt IR A, AN R AR Sk, HE
MR, & BB, BH. FE4h. SR
BEET N R 1 FoR, SxTRRALE, W)
AN &k (04.6.25.12.50..25.00.50.00 pg/mL)
NG, AL N BB ) R (P<
0.01), FKEHEBIRKLIN.
32 HEAX RSV /MRATELRIET LA

WK 1 R, RN RS AU s B e 3,
RILBETE b R 20f, SCRE R4, P NLTE
RPELIMIZ N ; BB/ NR SRS SRR, R
AR, ASTEFE ] A R AR IR, DA

1 MWMRESEEENRAEILEE (xts, n=4)
Table 1 Comparison of airway reactivity in mice between
control group and model groups (x+s, n=4)

JiliBH /7/(cm HoO mLt 571

ZIRIEAR (ng LY

Xof B Lt
0 2.13+0.20 2.45+0.19
6.25 3.91+0.40 11.144+1.11*
12.50 6.44+0.72 15.91+1.00™
25.00 9.09+0.83 21.90+1.22™
50.00 12.71+0.69 29.42+2.12"

HxRA R "P<<0.01

*P < 0.01 vs control group

bRt &&19?\ 2368 sy e
R 1.6gkg?t LR 3.2gkgt

“wwmE

1 AEFX RSV /MRATALFIEGEN (HE, X200)
Fig. 1 Effect of Wuhu Decoction on lung pathology of RSV
mice (HE, %200)

el
Tk 6.49kg?t  HIZEXKK

WE TR LA A R R AR S s HRA AR
HZEKAN AL AR R 4L/ U 4L S JORE 2R B Y ek
B, XREEEAA BRI, R
TR R R AR 2 SRRk
3.3 HEAX RSV /NRANLELR BRI 20
WK 2 fios, SHEAeE, BRA. K42
RN TR SN N S
34 ARIAX RSV /R AHLE LR SRR B4
X EBRIENFNT
WP 3 MR 2 o, SxTHRAA LR, AR /N
RGN LC3IW/LC3IE HRB/KFRE S (P<
0.01); HHEMALE, fRHIK. T, =AlEA

- ’ ~—
o ?4; g Al

Tifeih 64gkgt  MIKE e
2 AEAX RSV /NERATLALR B/ MR

Fig. 2 Effect of Wuhu Decoction on pulmonary

autophagosome of RSV mice
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LC3] [ - — | 16 10*
ractin N 37 > 10°

L3I == w— - —— ] 4> 10"

B-actin MEE_G.NGG———— - : 7 0
XHEE A 16 32 6.4 HLE FHIN
FRRiAl(g kg™ K BER
3 HRAH RSV /MNRAHELAR MM T LC3I A LC3I
EERIEIFM
Fig. 3 Effect of Wuhu Decoction on expressions of LC3I
and LC3II in dendritic cells in lungs of RSV mice

A RAL N RN RMM A LC3I/LC3IE H &R
IEIKE R S (P<0.01).
35 FAIERAHX RSV NREWEER®P IL-17A 70
IL-17F 7K F RIS

W 3 por, SRR, AR
BEVEWCT IL-17A A IL-17F KFEZETE (P<
0.01); HIERIA LI, HhZERMAL. HIHERA.
HREmE. mAEA/N RIEER RS IL-17A 1
IL-17F /KPR ZFHE (P<<0.05. 0.01), TR

2 AERAX RSV NRATELKRAA T LC3I M LCINERRIEMFM (x+s,n=10)
Table 2 Effect of Wuhu Decoction on expressions of LC3I and LC3II in dendritic cells in lungs of RSV mice (x+s,n=10)

2H 531 FIE/ (g kgt EORARIER
LC3l LC3lII LC3II/LC3I
it iR — 0.32+0.02 0.08+0.01 0.2640.01
Y — 0.5440.04™ 0.40+0.05™ 0.73+0.06™
HIRH 1.6 0.54+0.01 0.95+0.0142 1.7540.0642
3.2 0.8540.0222 1.2940.0144 1.5140.0422
6.4 1.1040.0222 1.2840.0144 1.1640.0224
HiFE KA 0.00 182 0.5840.03 0.4340.06 0.7440.09
HINEE 0.00 100 0.11+0.0144 0.6340.0242 6.03+0.7122

HXIHRAS: “P<0.01; SHRAALLE: 44P<0.01
*P < 0.01 vs control group; 24P < 0.01 vs model group

#*3 AEAX RSV INRAHEERRT IL-17A 0 IL-17F KRN (x+s,n=10)

Table 3 Effect of Wuhu Decoction on levels of inflammatory cytokines IL-17A and IL-17F in bronchoalveolar lavage fluid of

RSV mice (x+s,n=10)

21 53] &/ (g kg™t IL-17A/(ng L7Y) IL-17F/(ng L%
payict — 58.69+7.65 59.39+6.96
it — 182.39+8.30™ 140.39+3.11*
R 16 121.4645.5544 132.5344.36

3.2 111.37+7.8122 109.93410.4944

6.4 148.13410.9044 117.80+15.152
HiFEK AR 0.00 182 103.134+10.9942 97.00+9.1344
HIHER 0.00 100 86.37+11.69244 87.97+5.3644

xR "P<0.01; SHIMALLE: 4P<0.05 44P<0.01
P < 0.01 vs control group; 4P <0.05 24P <0.01 vs model group

A IL-17A KB E K (P<0.01).
36 WRAMMSESLTE

M7IS BB B R 43 8 (A IR AT B R s TR S
AR, BEEFE TR, WE 4 PR, B ALY
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WK 5 B, MR R 20 B85 37 I S 40 i 46
N 99.3%.
3.7 AEFEHBIEREFIEMNIHIE

Wi 6 Fizn, 20% 1158 7 2 24 I3 5 4 A7 %
B, HEEL 20% 2 245 MG HEAT 5 225550

B4 NEEHERERMABAREES (X200)

Fig. 4 Morphology of mice bone marrow derived dendritic
cells ( x<200)
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Fig. 7 Flow results of CD4T cells in control group (A), model group (B), drug-containing serum low, medium, high dose of

Wuhu Decoction group (C—E) and rapamycin group (F)
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* 4 AHEZHX CDA'T MAEIEIAEI CD69 FikAIF M
(x£s,n=3)

Table 4 Effect of Wuhu Decoction on proliferation of CD4"
T cells and expression of CD69 (x+s,n=3)

2H %) CD4 TI% CD69 HHXt Fik &
o E 9.7240.22 6.26+0.18
i et 81.7040.42* 16.734+0.37™
& 24 i 66.30+£0.5444 15.5740.47
52.4040.3344 10.70+0.642
54.9040.2944 11.67+0.692
HNER 18.10+0.4044 10.63+0.1944

ExRALLE: "P<0.01; SHIMALLE: ~P<0.05 244P<0.01
P < 0.01 vs control group; 4P <0.05 24P <0.01 vs model group
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