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WEBRE (PhEE2y) i Sis s

[(FZE] BW RITEAGZERGE XL ATEWEMPREACE L EGTRAEANG . FiE 36 Xk
Balb/c N A AL A B 20, BEANZE, BIRBFERIK, P, SN 24, HEa4Mmu, M6 2, RIEFH
s, AAZMPFRATOROFESTRESIRFFFEL XL AETEREBH DR, G B K%
PRAKL P AR EAS NS T AR ERI12, 24, 36¢ (kg-d) EF, ZEAFMAL T EEHFMBLE
2.6mg/ (kged) #F, EHMA, BAMNDRKLFREAK20m (kgod) #EF, HHEX1K, £28K, #Hall
Ry amii%4 (IL-4). G@pi%5 (IL-5) K-F; HE 3 &M 2022 9% 32 5+ 347 X £ +F % ; DHE
FEMEMAREREA (ROS) KRF; AR &kt R g o 1. W, V. VEk; &nlaiF
REAHEACH (SOD) ., TRMAAH (CAT), A=8 (MDA) R =#8MF (ATP) /K-F; Western blot i
M) o)y R LR P BEBR AU IR AR ER LR G B (p-AMPK) . BT E2A8K B -F2 (Nif2)., Antr e B 1
(HO-1) Z cAMP p Z a4 45% 8 (CREB) O £k KF, R LHEFHE, BRI AER R
RIFAERBE L EWRE S, KEFEH>IH; DHERE 7 ROSKFHZH, MuLIL-4, IL-5KFF
#; dr7F SOD. CAT A ATP K-FHAK, MDAK-FF3; MAR&KEAFREeTZSH . 1. M. V. V&
PEBAK, p-AMPK. Nrf2, CREBZ% & R A BAK (P<<0.05), HARALE, B AGEKEFN ETHR T L4
A R LA KR wm R, Y, KRR K, A4 ROS A IL-4, IL-5K-FHA4&; o7k CAT B ATP K -F 4
%, MDAK-FHBAK; MAREEKFRELSH . I FEAZCREBE A £ZXFE (P<0.05). 5 EKE
AR EH A FAE, B AR T A F 4 MDA K- F AL (P<<0.05). B A 24k 7 3 400 20 47 8 Atk v
BT oMV ERRZEANFMEITE, BREERT. A TAMAREERTFREL SNV EHERK
B AR A TS (P<<0.05). 4518 B RB ik sk & dn ] 3 A8 v vd 45 M AL AL )y UM 28 4% R AL BL3E
HEZBR R, SRR KE, HLAERAUR T e 5 8% i 2820 AMPK/Nrf2/HO-1 43 53 3 %
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¥, B LR, I T R T R AR T Ak
FEATEE (AMPK) B R T 7K ST 503 127 Wi 2% fidt 30 /)N
FUIR BRI ' AMPKAFTE T T HAZ A, 2
NN RE R AR T 2%, TN = BEMRARTT (ATP) JiH#E
s, ansE bR . R h eSS 7. AMPK #E 34
WAL NI T R A AR, B R A A T
K I HEF E2M KL F2 (Nef2), Bn$isE b
i i 2T 2 4 1 (HO-1) RikKF, WA
WORNE ™o Nrf2/HO-1 {5538 B2 X T Ak 45 1
FEGEPLE ', H N2 7E B AL ECIR S T R
2T A 235 K6 RN T 8 57 B 1k 1) S BR A f 1, IL
AT 5% FUL N A B AT AMPK/N®ef2/HO- 1 15 5 18 4%
1 BRI [ A B B A0 122 it 2% i S AR R /N BRI 2
PESAE WS ZEAE AL, Ay i R I FH 4 AR 40 -
ARSI 8 Rt R 2 K AR B R B R DA o A
(HLHESS . 2020124054 )

1 #MEl5RH*

1.1 B

SPF 2% itk Balb/c /N 36 H, 4 ~ 6 IS, A
W16~ 18 ¢, M [ W AR (db 50 AW 8 R A FRA
A, SRS ATIES . SCXK(5)2019-0010, #
L SR T s BE 2 R A L sh b, R
27°C, WEES0%, AMKE, 12hERER.

WP AE A AR 2 (respiratory syncytial virus, RSV)
JEREIE A E R E B DUR T T, SRR
FIHISERG Tk Y AT
1.2 BB H &

FIABT AR : RIS g, WS 10g, I
K10g, HE10g, BAWG15g, W6, K6y,
Bi3g, FHR6g, HMHT6g, HHE3g, LIEZ
Y AL Th BERE . 2590R T 8 A s IR HIUK

30 minJ5UEH, AIF 2. 1 B e 7%
RALHE 65 CT s, Hiles &2 3 o/ml MHRAE 2
W, 4 CHREAa . e m R R (1FE K 3= 1
A RRAT], £75 100028044651), ZEI K
il B R 0. 26 mg/ml VA o
1.3 EZZRXAE5E

B # H (OVA, Sigma-Aldrich 22 #] , grade 1T ,
25 A5253; grade V, 5 A5503); 4% = E AL
BERE (BEVE PR A W B G RH A BR A, 375
BA0903); S 2zl (i Be 2545 A ik
FIHE] L 525 F20020915) ;4% 2 B (Macklin 24
A], 5245 BL539A) ; HE 443 (135 G1005) \ROS %%

W (555 G1045), Servicebio ATl ; BCA & A &
ME A & (Thermo /A H), 1875 23227) 5 #BH b
Y AL (SOD) ikl & (55 A001-3-2) |
W (MDA) MEiilE (525 A003-1-2) . i
FALARE (CAT) Wil & (925 A007-1-1),
M B BEM R A R AT s RIPA 2R (185
PO013B) . ATP K5 & (47%550026), FHaXK
EVHEARARAF; AN ZES (IL-5) ELISA
A& (525 AF2164-A) . 4T 4 (1L-4)
ELISA it & (485 AF0051-A), W 7 A=k
HARAR,; Lhifkfgegay 1. 0, 1.
V. ViSRG g ROOERHE AR R
N, 52543 5 KTB1850, KTB1860 . KTB1870.,
KTB1880. KTB1890); AMPK #i /& (155 YT0216) .
WAL B R 1S TR 2R 1 (p-AMPK) BT
185 YP0575) . HO-14iik (25 YM33078) . 1l
FEPr P (B85 RS0002) . IIEHTR 90 (5%
RS0001) , Immuno Way 24 & ; N2 JLIE (2 5
BF8017) . GAPDH #ii{& (%35 AF7021), Affinity
INTE] G cAMP WA T4 A E 1 (CREB) Hifk
(Proteintech A H), %5 12208-1-AP) ; ECL{L2: %
TR B 5] & (Yeasen A ], 55 36208ES76) .

ot B8 (H AR Olympus 23 @, Y5 BX43F) 5
e 78 K AL (¥ Eyela /A ], 745 N-1200B); i
G EREAL (F8[H Retsch A ], #I5 MM400) 5 ik
VR E.OHL (72 Eppendorf 23 H] , K145 5810R) 5
Z e AR AL (3 L Tecan 24 ), S Infinite
M200 pro) ; PowerPac Basic & H HL Wk X (B =
041BR123579) . BEMENAR R4 (H*5 731BR0254
3), [ Bio-Rad A7,
1.4 iy, 545

NRGE R IR SR RIS, R BELE S R0
RIEF A, BRI, [FEARBERM. . &flE
4, mEFRIA, SHe . BRIEWHI, HA
B /NS RS0 5k ST P g 5 S A
B Oy BIAESE 1 RAIEE 8 KEG T ME IS 0. 2 ml 2L
i (OVA, grade V 100 wg, AAILE 1 mg)
f, 15 KLL2.5 % OVA (grade 1) ZEALW A
30 min, BER 1K, FFEE14 K, fEEE29 K. 42K,
55 KLPARSV 50 pl/ i &30k 1R, 32 K,
FE2 REALMA 2. 5% OVA (grade 1) 17K, FIK
30 min, H B3 SR R ARG 2 REEFT 540K
A RRILE AW ALK 22 K. IEH AP LLF A
FUE SRR A OVA IF I 25 L LA S RSV il 5 .
A TE BT R A/ AR T
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5556 Kilg, IEw4 . BRI /NR LG T WFRK
20ml/ (kg-d) #EH, FEAPEEHRAR, . &l
NG T AR R 12 . 24 . 36 ¢/ (kg-d) ¥
B, Hrhrh e G RSO Y, S Al RN
AT & w RO 2. 6 me/ (kged) WEH, 4
K1k, 28K,

1.5 MEIARL 7
1.5.1 27 SOD. CAT. MDA % ATP /K -F | &
KRG 2524 Wi, 3 %I E 240 0. 6 ml/ FUE S R
i, HRBRELMZY0. 5 ml, F4°C. 850xg 0> 15 min,
WU RS CF SO A8 s U i FH kil
LR k) AR FEALE R 4 H/N B IS A
PEFTREI 7™ A Fae BE 00 & 156 BH A5 60 00 /)N BRI v
SOD. CAT. MDA K ATP /K-,
1.5.2 ELISA A& m] K Af 20 28 114, 1L-5 K -F
R BEPLIE R 4 H/NEUPREL 10 ~ 12 mg i 21 24,
IMAAEER K, BREEA T FES . 4 °CL 16 000Xg
25030 min, HUEIE . ] BCA R &I B A A
WPE, Pl A S R FE e N 3 g/l 04T J5 22
SEYG . TAS R RGN S U A I N BRI AH 4L L4
IL-5 7K
1.5.3 HEF &M RATE LB T AR FE
PLEERE 3 H/INERUI 20 ZUREASHEA TR, /N BRUA il v
T 4% 22 5 I -PBS H oA i A 3 J e Ul o ik
ITHE e, 7E022 W RUR T LSS . R T orbr i
SHEAHNAGE " E . 04y, JBRAE; 143, /R
I RIEAML; 25>, REBCAEW 1B 2ER
SEANRE LR 347, REBCLREW 3 ~ 5 ZRIE
HREZR G 40, REBECCREW >S5 R RIE
A2 AL
1.5.4 DHE # &35 {42 ROSK-F  f4]
REHLZERE 3 /N AT Ml i B OCT LRI [ 5 . )
Fo AT RIETOCYAE, FEDOC G T WEETTR
ERIE, R Image J 1. 51 84S BRSO ERIE

1.5.5 DRMELRPEERFRELZSH ], 1.
., IV, ViEkibn SHEYLER3 H/NRRE
10 ~ 12 mg fili gl 21, 7™k Fie B 4532 50) B v B 5 4G
AN W RS R N =R s 7/ BN | I I| BN
V. Vg,
1.5.6 Western blot 3% 4| it 48 2% p-AMPK . Nrf2.
HO-1. CREB& & & ix HR4IBEMLIERE 3 H /N RAK
BUZHZI10 ~ 15 mg, N ASSER TS, VK 3
f#30 min, 4°C, 16 000xg#.0>30 min, HL 3. BCA
B EEAWE, A -8 T EA AN,
=20 CLRAF# M. 30 pe A T8 %BEE 4T
K, ¥ PVDFRE ., #HH, £&—$ (AMPK 1 : 1000,
p-AMPK 1 : 1000, Nrf2 1: 1000, HO-1 1: 1000,
CREB 1 : 1000, GAPDH 1 : 1000) F1 4 (fh 4t
1:10000, =01 :10000) WH)G, ECLIL¥A
HeikiEt, K Image lab 5. 1 #6478 H 2540 40
Bro p-AMPK # (1 % ik L AMPK g X} HE | Nif2,
HO-1. CREB#H ik GAPDH JyXf it
1.6 “%itssk

% H Graphpad Prism 8. 0 # 4 #4748 1143 #7 -
T ORI G IR A ROy 25551, DL E
i (xss) TR, RHPHEERF 20Tk T 24
B b5, PLP<0.05 WESFAGIHE L.
2 #R

2.1 &0/ R P SOD., CAT. MDA Z ATP /&
P

FKln, SIEWHA LR, BRI /NI E S
SOD. CAT M ATP /K F-FEMik, MDAKFFim (P<
0.05). SHIARIAHLEE, BIARBTEERAL, hifladl
Ko & m B NZH SOD . CAT M2 ATP /K F-FH5, MDA
IKFFEAL (P<<0.05); [EAB BRI 41 CAT .,
ATP KF-THiE, MDA KF-REAL (P<0.05). S#
AR R 2 R, AR BRI ) 4 MDA

R1 AH/NFUME T SOD, CAT., MDA K ATP /K- LHbis

Table I Comparison of serum levels of SOD, CAT, MDA and ATP of mice in each group (x+s)
215 kA SOD/U - ml™ CAT/U-ml™ MDA/nmol - ml™ ATP/pmol - 1!
IEHA 4 116. 5£5. 90 15. 43+0. 81 11.85+1.23 0. 20+0. 02
AL 4 103. 0+7. 74" 9.80+2. 09" 16. 18+0. 64 0. 09+0. 02
[ 74 B WA AR ARG AR i 4 114. 624. 82" 14. 630. 92" 10. 05+1. 23" 0. 17+0. 02"
[#1 2 o7 0 A ) e 4 4 113. 8+4. 69" 14.09+1. 04" 7.41+0. 43" ¢ 0. 19+0. 02"
(i1 74 7 WA R A9 L 4 108. 9+4. 61 14.42+3.03" 10. 51+1. 43" 0. 18+0. 02"
w5 AR AL 4 116. 428. 12" 15. 12+1. 86" 9.35+0.33" 0. 18+0. 04"

. SOD, A YA LR ; CAT, % fbEf; MDA, TW; ATP, —BERRIRT .
a) HSIEHHIE, P<0.05; b) SHEMAE, P<0.05; ) 5EIABTEKEFEHILE, P<0.05,
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KA (P<<0.05).
2.2 A RAAL P IL-4, IL-5K-F i
K2R, SIEWHE, BAE/NRIHL
IL-4. IL-5KFETFE (P<<0.05). S H#,
[ A% 815 22 2% 9 ek 2 o 5 R ARR A A T4 1L-57K
TFREAL (P<0.05). 5 mlfrahdl tbis, FA
B AR . A2 -4 KBTS, A B R
FIE 2 TL-5 KSR (P<<0.05) . 5 [E A B E K
R R L, B AR By R K e 7] a2 TL-4 7KF- i
i, A By B b B 1L-5 KT (P<
0.05) . 5REIABE R ] sma b, [EA B PRIk
A 1L-5 KSFEREAR (P<<0.05),
R2 BH/NRIGHLPIL-4, TL-5KFHEER
Table 2 Comparison of TL-4 and IL-5 levels in lung tissues of

mice in each group (pg-ml™, x+s)
251 Rk IL-4 IL-5

IEH 4 4 34.85+1.35 39.47+2. 13
T2 4 61.82+5.79" 81.39+7.21
AR AR EZH 4 46.20+3.89" < 57.05+3. 79"
EARF R 4 41.57+5.96" ¢ 69.94+6. 74 ¥
B AR A 4 36.37+3.72" 9 50.79+1. 96" < ¥
EX-mibeuEl 4 30.85+1.28"  65.67+9.79"

W L4, AN 4; IL-5, A4IAES,

a) HIE®EHE, P<0.05; b) HEAIA L, P<0.05;
o) SHEEvIHNA I, P<0.05; d) SFEIABTEERR A4
B, P<0.05; ) HEIARPEEKPHEL L, P<0.05,
2.3 B/ AL IR TALR KR i

E 1, IEWA/NRAGE LR, SOE R
ToHA B RAEANMIR I, A RER ULB] R, S5IE
WA A, B /N BRI JE R AT L 5 E 20 if v

%p:v',:_,__,,‘\,f : :
[ 7% 77 B AR ) e 2

%, RYEEEWIE, EREREV L, R Ba g
SLIEI) Y SRR LA, AR B AR A R A
e i ) R N 2L /0 BRI 4 2T ] L 4 E 200 i ik
b RUERIEREVGEE, BN AR LIRS A5 W
Yy, SAEREIENGEVIE A B RIS R e A
o B RN ZH SRE 20 IR 25 R I
RK3/m, HIEFHLE, BAE/NRIGHSR
JEPE o THR (P<0.05); SAECRIA i, [EAS Py
AR 25 7 o 4 S B I ARR AN 2 /)N BRI 20 2L 98 i 17
BIREAR (P<<0.05) ;5 [EASB BE IR 4% 55 i 20 Mo &
FVRRENAL A IR oA, IZH R AE VS 22 R ST
B (P>0.05),
3 AU/NFIH LRI LA

Table 3  Comparison of lung tissue inflammatory scores of

mice in each group (43, x+s)

415 AL RREVEST
IEHH 3 0. 667+0. 58
RLAZH 3 3. 667=0. 58
[#] AR 77 2 LR 2 3 1. 6670. 58 "
[#] AR 77 2 L 5 2 3 1.333£0. 58"
[ 2% B I A o ) 2L 3 0. 667+0. 58"
o AR 3 1.333£0. 58"

e oa) HIEW4IE, P<0.05; b) SFEI4 LA, P<0.05,

2.4 B RIFLALR P ROS KT Hoi
RSN S B O IE B A 25 W 4 Y B SR R
AR, R WA A B EAR A AR BIE 5 X
T EH L AR ZH [ A B 2 R R i 2H R A T 2O
. 22/ 2L ROS S g o e WL 2.
FKam, HIEWHLE, BRI /N4 A

R bR
TE PR T S8 A Ul B HL ] B S A 5
1 SN EUH SR A S (HER, %400)
Figure 1 Histopathological morphology of the lungs of mice in each group (HE staining, x400)

I8 A B 2 A e 71 k2L
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I A Bl W AR
fE: ROS, iM% KIFPL@iety ROS,

I AR Bl 4 A o ) 2

[P A Bl 2 R e 4

B2 HH/NERIHLEROS fEr Y & (DHE e, x200)
Figure 2 Immunofluorescence staining of ROS in lung tissue of mice in each group (DHE staining, x200)

ROS /KT (P<<0.05). SHIRIA ks, [A
BI AR 45 7 e AL/ BRI ZH 21 ROS KRR (P<
0.05) o [EIA B IR 45 711 2 2 /N U 4 28 ROS 7K
AR L 22 R e A L (P>0.05).

x4 BH/NBITHLAROS K- A

Table 4 Comparison of ROS levels in lung tissues of mice

in each group (x+s)
21 5 FLEL ROS 7GR
IEH 4 3 33.76x2.77
k| 3 56.27+4.93"
(#5183 122 RT3 2 3 41.20%5. 12"
[ AR iy 2 A v ) 3 34.67+1.30"
[ AR 17 2 G e ) 3 32.2622.31"

TE: ROS, TP,

a) HIERAA, P<0.05; b) SR, P<0.05,
2.5 B RMAn P ERERTRELSD] |
I, M. V. ViErrig

L5n, HIEFHE, BRI /N ZH
AR EEZ S L. L, W, IV, ViR

it (P<0.05). SHRIL de, [EA BT IR 4% 7
N A RN LR R R R A T TG
PEX TR BARBTRERAR . i 2 M w R
2N 2R AR W AT A ) T I T v s [ AR B I K
W R A R R RN A BRI B A )
IVIGHE TR s 1A 7 08 R 45 7] 2H G AP 57
AW VIEEFE (P<0.05). 5@ wldad b
B, AR AR AR A 2 LR W 5% 5 S ) IV 3%
PEBEAG, A B RE R R o 2 BRI IR 5% 52 5 )
Vit TH & (P<0.05). 5 A B B AR ) 2
P, AR AR | ) i AR I B 2
PWIVIEETE (P<0.05).
2.6 A4 M4 R P p-AMPK, Nif2, HO-1.
CREB % & &k rb#g

6N, SIEH AL BRI ifid] 21 p-AMPK
Nif2, CREBZEFFRILFEAL (P<<0.05), HO-14
HREZF LG FE X (P>0.05), SHAIAH
P, AP RER . mfl A S R AR A

RS FAVNEIHSPLARRTRERZ S T T I V., Vs

Table 5 Comparison of mitochondrial respiratory chain complex I, 1T, M, IV, and V activities in lung tissues of mice

in each group

(U'g", X+s)

20 531) FRAL I | I IV \Y
EH 4 3 2485. 0+330. 50 515.3+31. 88 3473. 0+210. 20 3197.0£17. 74 2459. 0+496. 80
TR ZH 3 528.8+332.90"  255.6+54.79" 1877.0+174.20"  2320.0+167.30" 473.3+189.20
[ AR B KAL) et 4 3 1384. 0+146. 30" 436.9+63.33"  2937.0+508.90"  2561.0+373.80° 1507. 0+118. 80"
[ A 975 12 ¢ v ) e 2 3 1245.0+184. 00"  491.9+22. 64"  3076.0+229.90"  3668.0+798.70" ¥ 2240.0+801. 10"
5] A 935 I A g ) e 2 3 1260.0+193. 70" 496.4+22. 64" 2310.0+275. 10 3696. 0+369. 30 ¥ 1896. 0+740. 40"’
ER R LR UL 3 1564.0+151. 10" 485.1+38.97"  3060.0+291.40"  3304. 0+43. 88" 1164. 0+499. 60

T a) SIEWAIE, P<0.05; b) SEAIZALES, P<0.05; ¢ S rlfHmditis, P<0.05; d) SEABEERGHIELE, P<0.05,
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Fz6  HU/NRMHLIH p-AMPK, Nrf2, HO-1, CREB#H R L
Table 6 Comparison of p-AMPK, Nrf2, HO-1, and CREB protein expression in the lung tissues of mice in each group (x+s)

21 TR p-AMPK/AMPK Nif2/GAPDH HO-1/GAPDH CREB/GAPDH
EH# 4 3 1 1 1 1
iUk 3 0. 587+0. 07" 0. 622+0. 08" 1.310+0. 18 0. 677+0. 03"
[ AR B AR 41 3 0. 583+0. 08 0. 667+0. 18 1. 597+0. 28 0.973+0. 16"
[ A B 12 2 v 59 2 3 1.017+0. 34" © 1.455+0. 07" 2. 117+0. 23" 0.918+0. 10"
[ A B35 12 2 o 390 A 2 3 1.003+0. 22" 1.392+0. 16" 2.073+0. 22" 1.011=0. 25"
ER NI RRLE| 3 1.037+0. 15" 2 1.208+0. 16" © 2.163+0. 63" 1. 000+0. 05"

W p-AMPK, BERR LR SABERR TG (LA I ; AMPK, JRT B IR TR AL 2R I s Nof2, AXIRF E2MHOCHF 25 HO-1, IMELZE M4 15

CREB, cAMPRZBIuHEEAEM.

a) SIEWALE, P<0.05; b) SR LE, P<0.05; c) 5EARBARFA LR, P<0.05,

p-AMPK, Nrf2, HO-1. CREB & 4 £k 75,
I A B 12 1R A ) 41 CREB & 11 % 35 TH i (P<
0.05) . 5 [EIASBH R RARF 2 b, [EIA By 21k
L R A e AR A p-AMPK . Nif2 25 1
FKikFtm (P<0.05). 4/ ZH 21 p-AMPK
Nif2, HO-1. CREB % ek & WL E 3.

et [ ] 12000

PAMPK [sme e s s e | ~62KDa

AVPK s s s e s | ~60KDa1

CREB [ s s o s | ~16KDa1

HO-1 [W5 W W &% & W] 25KDa

GAPDH [ s s s s | —37KDa1
A'B C D E F

W A, IEW; B, B C, AR BEARARG 4
D, AR REA; E, BAGEREHEHE; F, &
FRRAAL; Nef2, BT E2 AT 25 AMPK, R PR
T AL EE B p-AMPK, B R fh I 1 BB R 0% Ak 2 1 R
CREB, cAMPRIZATCIFEE &8 HO-1, LT FHNAI 1.

B3 A4/NEMT4ZIH N2, p-AMPK, AMPK .

HO-1, CREBZE F1HLIIKIA]

Figure 3 Electrophoresis of Nrf2, p-AMPK, AMPK,

HO-1, and CREB proteins in lung tissues of mice in each group

3 iTig

MBI, R A B 3R A LS
PRV IR B ARAT G o Wi R b L 2 2 i 57 e 5 LA it e
SBEN F . AR EER B R B KU S L
PR, b R s . AN [ RO
2y BRKe. IR E . AIARNEZ, @RS
IEAAKNE . PR DI EER L B KL, R K
WG HORA, SIOTRERL, [ ARV TR AR
SARTR, FRIEZG, A2y, A AR E R
AN AR Z 38

A Y BoR, BERGR R ZE S RN Sk

TEPERIBOE VI OG, SR04 . BRI . 35T
T AR A S RTE AN, 5 T R k4
Ji . AR AN SAE AN B R4, fE 0k 9 A 40 g A
T BT A, INEAGE RAE . Th2 AR AE
FERE N e R et FE iR E AR, IL-4. 1L-5
YEN FE Th2 BN 7, SRR 4l i £ |
B W3 ) B S R ROV R R 1 AR
WFFT L5 RFH [ AR B 2 TR 45 791 a0 o 65 ) Al 3
REIRERAST A2 /N BUSTE R AR, PRI ZH 2 14 |
IL-5 7K, Horp B AR B R = ) B 4 14, TL-5 7K
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Effects of Guben Fangxiao Beverage ([ 7 5521k ) on Lung Tissue Oxidative Stress and AMPK/Nrf2/HO-1
Pathway in Mice with Bronchial Asthma in Remission
DAl Xiaohan"?, ZHAO Xia"*, YAN Hua'?, SHAN Yiwen'?
1. Affiliated Hospital of Nanjing University of Chinese Medicine, Nanjing, 210029;2. Jiangsu Key Laboratory of Pediatric Respiratory
Disease, Institute of Pediatrics, Nanjing University of Chinese Medicine
ABSTRACT Objective To investigate the possible mechanism of Guben Fangxiao Beverage ([H7 i1k ) for the
prevention and treatment of chronic airway inflammation during asthma remission. Methods Thirty-six female Balb/c
mice were randomly divided into normal group, model group, low-, medium-, and high-dose of Guben Fangxiao
Beverage group and montelukast sodium group, with 6 mice in each group. Except for the normal group, ovalbumin
and respiratory syncytial virus were used in other groups to establish a mouse model of bronchial asthma in remission
stage. After molding, the low-, medium-, and high-dose groups of Guben Fangxiao Beverage were respectively given
12, 24, and 36 g/(kg*d) , the montelukast sodium group was given montelukast sodium granule 2. 6 mg/(kg+d), and
the mice in the normal group and model group were given 20 ml of double-distilled water, all by gavage, once a day
for 28 days. The levels of interleukin 4 (IL-4) and interleukin 5 (IL-5) in the lung tissue of mice were detected; HE
staining was used to observe the pathology of the lung tissue and to score the inflammation ; DHE staining was
used to observe the level of reactive oxygen species (ROS) in the lung tissue, and the activities of mitochondrial respi-
ratory chain complexes I, Il , I, IV, and V in the lung tissue were detected ; the levels of serum superoxide dis-
mutase (SOD) , catalase (CAT) , malondialdehyde (MDA) and adenosine triphosphate (ATP) were detected; the
protein expression levels of phosphorylated adenosine monophosphate-activated protein kinase (p-AMPK) , nuclear
factor erythroid 2-related factor 2 (Nrf2) , haem oxygenase 1 (HO-1) and ¢cAMP responsive element binding protein
(CREB) in the lung tissues of the model group were detected by Western blot. Results Compared with the normal
group, the histopathological results of the lungs of mice in the model group showed an increase in inflammatory cells
around the airways and an increase in inflammatory score ; DHE staining showed an increase in the level of ROS, and
an increase in the levels of 11.-4 and IL-5 in the lung tissues; the levels of serum SOD, CAT, and ATP were reduced,
and the level of MDA was elevated ; the activities of the mitochondrial respiratory chain complexes 1 , I, I, IV,
and V of the lung tissues were reduced, and the activities of p-AMPK, Nif2, CREB protein expression decreased
(P<<0.05). Compared with the model group, the lung tissue inflammatory cells and inflammation scores of mice in
each Guben Fangxiao Beverage dose group and montelukast sodium group were reduced ; the levels of ROS, 11.-4 and
IL-5 in the lung tissue were reduced; the levels of CAT and ATP in the serum increased, and the content of MDA was
reduced; and the activities of mitochondrial respiratory chain complexes I and I , as well as the expression of
CREB protein, were elevated in the lung tissue (P<<0.05). Compared with the high-dose group, the MDA level of
the medium-dose Guben Fangxiao Beverage group decreased (P<<0.05). The activity of mitochondrial respiratory
chain complex V in the medium-dose group was higher than that in the montelukast sodium group, and the activity of
mitochondrial respiratory chain complex IV in the medium- and high-dose groups was higher than that in the low-dose
group (P<<0.05). Conclusion Guben Fangxiao Beverage can inhibit oxidative stress and improve mitochondrial
function to relieve chronic airway inflammation in bronchial asthma model mice during asthma remission, and its
mechanism may be related to the activation of AMPK/Nrf2/HO-1 signaling pathway.
Keywords bronchial asthma; remission stage; Guben Fangxiao Beverage (FABEEK ) 5 oxidative stress; mitochon-
drial function; AMPK; Nrf2; HO-1
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