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EAII S Nef2/Keap 1/HO-1/NQO 1 {5 538 & 15401

k', RAEE, MBS, KR, PR, T, BT
1. LT EGRFFE—IRRER, L TERHET 2K SR 795, 1166005 2. i 7 H1E 2 KFEH—M R ER

[(FZE] BR KT e@Badm R ofma (RSV) M X TRt AbLH . ik 60 XM SD K
AR AR, BAM e Fhafe e mBai, . SHETH, F41012, hrBas, L1445
20 K R BEAT R AR A 8 S A L RSV AR KB AY . AR T e T B, P SR A5 NS T 2w
FH3.47, 6.93. 13.86¢/ (kg-d) #F, ACFHALTHEFHBEL5. 75 mg/ (kg-d) #EF, Bm3h4
REFIR, RGHEF1R; STBE, BRMKSAURINRSHHE, FTRALH 2405, £AHE L E*®
WL 2 R R B R A H AT R 5, e e aFBIRAAF o (TNF-a), g@ii%x 18 (IL-1B).
G @£ 6 (IL-6) X5EBEFKRPE, Western Blot ikl A 20 2 A% B FA8 % B -F 2 (Nrf2), Kelch # ECH 48
%8 1 (Keapl), f¢rZm% B 1 (HO-1), NAD(P)HEBLAE 1 (NQOI) & & K-F, qRT-PCR A i
LR RSV EE . Nif2. Keapl. HO-1. NQOI KW F ik K-F, 5 KK FHEMNKAMALAEERA (ROS) K
P, HEEAEN K AL LR SRR (GSH), =8 (MDA) K-F., &R Laxmas, L4848 KK
MR 4A LR IR EL4F 4. RSV Z . ROS. MDA /K-F & i TNF-ao, IL-18. TL-6 K-F 3480 25+ &, GSHK-FHAK,
B 2828 Keapl & & & 2 mRNA &£ KR-FH &, Nef2, HO-1. NQO1%& & & L mRNA & ik K-F 80 Rk (P<
0.05), GEAMLE, TRHEK, P, SN BTARAHNECFHRALERERFHARRARERE (P<
0.05), Trep @& A FTARK K oF TNF-a. [L-1B. IL-6 K-F 2 H TIRMME, AT B HESHN ZTARZAE
(P<0.05)., 7 #8430 F 8B 2022 ROS, MDA K-FFo 9 3 GSH K -F 7 @t T 2o Bk, +# &
41 (P<0.05), E%BhimA A EFHHBEEKRSVERZ S @ T BB FHNEH (P<0.05),
S v B B A E AL E N2, Keapl., HO-1, NQO1 & @ K-F7 @ik TH & F sl (P<0.05), it =
v UKL VT 4k 38 i A 4% Nif2/Keap1/HO-1/NQO1 42 5 3@ %4, ) BAL 3k, A 2| B &30 £ 52 . 7897 RSV i £
HAER, HAH MR KT,

[XEIF] FRESRE; WX; BAmE; HRTFMAXET2; @ik

I I 78 45 1/ 3% (respiratory syncytial virus,
RSV) J&—FiHi6E RNA B, J8 T Il 5 i E
i EEm , SRR LI . A SR R R R
Kz — ", RSV 52 KE4 23300 J7 ] T M i
SR 300 J3 Bl BEIRYT .t 10 7615 4 LR L
FAET A O H A B AR 3R AT A AR AR
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RSVIEGLAYSET AR, SR R R S RO A
PEFEN T L P RSV LLUE # . g . R
% RSN EBER, PESEIRZOY R N
W, HIEARHL A R B L AR R A
il o MO E R ( (BREEARTT) ) AR
MR, @77 BAEMAR . FECFmm IR, R
BN RATT S R B, Wi FOOAE REAT 2067 L 20 2
PG 2 FLA&E A pEdr . BURBIESE 7 IESE, RSV R
QEREMS S S TH R4 (ROS) A A= B AZ R 1 AH 5 A
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T2 (Nef2) B mifk . Z R, SEEL
N ARG S RAE N o FEIEH AT, N2 5
Kelch#t ECH AT 1 (Keapl) Z5&ffi Nef2i1Z %
feiide 50 15 2452 3 ROS Z5 il i} Keap & 4244
SRR Nef2, Nef2 A] 845 Ui 1 21 2 fin 40 1
(HO-1) . NAD(P)H B it & B 1 (NQO1) FFFE A ¥/
AHFSE M Nef2/Keap 1/HO-1/NQO1 {5 =38 % X F Ak
N 3AR B, R e OB IR 9T RSV R A9 T REAE
FAMLA . ARSEEG C R T Hh 5 25 K22 sh W (R FiZs
REHEE, (ERH A HEES . 21000062024099 .
1 #Mrl5hH*
1.1 ZhAsmE

SPF M PE SD K65 H, 3~4 JEIly, R
65~80 g, WL TRAALEYHEARBOABRA A4t
A FEFRTIES SCXK (A1) 2020-0001. K FLUiA 5%
T THREGRESHY LR DL, BE (22+
1) °C, MBJE (50+5) %, falgfad 4K fbs
HERRDEL K o RSV AL 77 Hb 22 25 K2 B 5 — 2 e
|53 -1 MW 5RO S N R G A e
A 107/ml,
1.2 %9

SEWG BRI AL . Wil 6 g, MO g, B
9g. W[ 6g. M3 g, KHHSg KE9g.
PP 6g. WEH T 6o, WEIIFT6g. LKA
M LB 2R A RA FRE, InA 11 45K,
A 40 min, ERATE 3K, WA 3IWMEE M2
U/ SR EIWANG oY NS B X RV E (I E ) =R TR W)
6.93 ¢/ml, R FIE AR (0TI E A2
W ABRTTAEA A, 5. 230608), il AZEIH KL
B ] 15,75 mg/ml W, A .
1.3 EEZXFNEASE

HE Je 63050 & . M AR . RIPA 240 W .
ROS KM & . 9 (MDA) & F G Il 3t 571
& ({54390 G1120, G8590. R0O010, CA1410,
BC0025) , dt W 3 E R A R A Al 5 Nif2,
Keapl., HO-1, NQOI. B-actin Hii& (L5455 H
AF0639. AF5266. AF5393. DF6437. AF7018) ,
VLI BRI O A FRA 7] 5 Total RNA 421K
) . Primex #Y Sz #% 5% i 7| PrimeScript RT Master
Mix ., M qPCR & TB Green Premix Ex Taq 11
(#5453 %1 9108, RRO36A. RR820A), TaKaRa
/3] 3 5%SDS-PAGE & 1 FEZZ i (4% POO15L) ,
PR A RAEYH AR ARAF; BCAEME R

A& (5 WB6501), FHMBFERAYRH A
FRZSE] 5 Omni-ECL™ 34 58 AU 4k 22 J2 4G il 57 &
(b5 SQ101) , b Ak ity A= 4 = 2 BH AT BR A WD 5
EVR I (S YP848537-H), J NS AE B Rk
AT GSHEMR & (5 A006-2-1), ™
T AEY TR T MIEIRSEH T a(TNF-a) |
HATAEAZ 1B (IL-18) . HAIEANZFE 6 (1L-6)
k) & (k5 43 51 f SEA133Ra. SEAS563Ra,
SEA079Ra), ®IPL/RAERHE M ARAF; FH
ft (A5 21011401), TN IR A AR A TR
VNI

ARSIl (JB-LSAY), sIERAHE FARRA
Al WEFRAY (infinite FSO %)), 75 15 b1 5256 25 b4
ARAF; BEREG RS (WDY413B L), Jhit
N YR A R A A A OOt Bt
(NANODROP 2000 %), FEBR K /RBHEL A F]; 52
2 & i PCRAY (ABI7500 %1), 5[ ABI /A Al 5
B 8 W (IX73 B) | oo 2t R B MR
(FV10i #), HABURE Hrbkostt .
1.4 FHhhEss Fm

T 0 MR 3 K S R FH B LA R Ik B 55
KA ST RSV fili S AR 0 8 A BB A 25 47 53 9
Bt (WREEN 2%) (PRI HE 17 RIS, KRB 3
Bk 5 S BVICH IR R4 T IR I 38 A 5 25 20 ol i
SR, BH LK, FERS 3R, REEIAT3)
g% . P 2R BRI TR, BEALANER S HOR R
VERGEBLL LU ERY) B, WM B ARk, Bl
WS . RAEAN MR IS xR T s
Pl 41 50 B 5 i o) K BRCR H B AL 807 3R 1 o0 e
RIZH, EWGURAL . . mREA, R HARA,
B 10 Ho o AR 10 B, A E 45T
A PEERK 20 i S, BEH LR, $#FEE3 K.

RN, T H B S E 2 h 5 #E 7T TH,
WRPER AR IETE RSB (60 kg) HZj%
BRI 6.3 ¢ 1M, 1A T 45 e Uk A 2445
BRI 6. 93 g/kgo B Wi BRI . H L WA
I3 T WG ORI 3. 47, 6.93, 13.86 ¢/ (kgd) i
B, FIEFARAS TR BB IRL15. 75 mg/(kg-d)
HEH, SHWERES 1R, ESL 1. MR
B2 R AR 45 2530 PE, TRIRG 2524 hn
BB IS TR BRI B il ZH 2 A7 45
1.5 WEIGAFA T %
1.5.1 HE % &% MM AR 5R I A SHitf7 )R
W R RBENLEC T R U 2 3 R B il A
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WA, ZWAKHLATHLKE, AREE, U
(VTR R RS wm) o FEXFUI R 24740 . B |
HE Je e ff, s NS gUR AL, K
sk [12] XSRS, LLo~4 731
LGy B TE L . L, RVEANAIRE, i
B (1) JRE B B MO AT 4. 043 TORZAE, 143
ARV <25%, 2437: 25%<JK7E VL <50%, 3
Ir: S0%<JRAS I <75%, 443 WA =75%.
e 2 118 it 2L 20 B VE 43 Sk DA 1 45 T35 Bl 24 E 4 2
A, o5 DT 73 v 98 7 il 2H 248 1 7 o

1.5.2 & iEabm bk TNF-a, IL-1B. 11-6 X &
B FK-F KEBUMS B OHLES L (4 °C.3000 r/min,
15 min, r=8.5cm), M FIEW A . 241k H
BEATLEC T e B 3 R BRI, e IR S il
B A BB I TNF-o . TL-1B. IL-6 7KV, BEARIXAE
450 nm KM B AL ODME, JFARIEIREFLEAS:
il bR 2

1.5.3 qRT-PCR & # ] #fi 28 £ RSV #, & & Nrf2.,
Keapl. HO-1. NQOI mRNA %k K-F & 2H%H
BEALEC T LI 3 R BRI ML 2T, e AR i
50mg fili 20 2131 & F vk L AFES B ACIR o A4S 430
JIWA 1ml RNAiso Plus 784321 %, & . %N
Mt PR R 2R RNA L B S DL AN OO0
TH E RNA Mk B2, B 41 5K 4 P A 5XPrime-
Script RT Master Mix 2 pl, 3 RNase Free dH,0 %
AKZE10 ul, #H 37 °C15min. 85 °C5s. 4 CiHfT
JHG S BN, 1 SR S AV 20 2 4 CCHUHE O
PCR MR ZR, FFIMAGIYTF PCRAUH #4743,
R CT 8 446855 mRNA FihKF, FH27200 %
THEARXTRIAACE, 51PN 1R, 519 H
bR AR A BR A F A A

1.5.4 Western Blot 3 & #] fiti 28 2% Nirf2, Keapl .
HO-1. NQO1%& g /K-F KU RHIBHNLEC TR Lk
W3 R B I ZL 20, BRI 25 mg il 20 81 B7 e
JIUA RIPA i . 2 1 B A0 ) Ll e A4 il )
HEATHRES . S13K, #E EO R RS, R A
BCA A& - E AW, A LFRZ i,
BB RAEE o 25 BE R S KR A TR .
B, TBSTIHWE3 W (4K 10 min), {fi 1] TBST
W R—PURE — P E W 10 ml, Ho Nef2,
Keapl . HO-1. NQOL Hit M7 B L4 4y 1 = 1000,
B-actin FUAFRBELLFI A 1+ 10000, —HiiFH 4 Cid
W, TBSTH#E 3K (BRHK 15 min), —HilFH 2 h,

£ 1 KEUHLIRSY, Nif2. Keapl. HO-1. NQOI5IH)F5
Table I Primer sequence of RSV, Nrf2, Keapl, HO-1,
and NQO! in lung tissues of rats

FH B2l Tk
B /bp
RSV 7. AACTAATGCATTGGCTAAGG 548
T TTGTAACACTGGCATTGTTG
Nif2 _ii#: GCTGTGATCTGTCCCTGTGT 234
T GCTGTGCTTTAGGTCCATTCTG
Keapl 7. AGCGTGGAGAGATATGAGCC 185
Fif: ATCATCCGCCACTCATTCCT
HO-1 7. GCCACCAAGGAGGTACACAT 170
Ti#: GGCGGCATAGACTGGGTTCTG
NQOI 3i#: TGTTGAGTCATCTCTGGCG 173
Tii#: AGGCGAATCCTGCTACAAG
B-actin [-3i#: CTGAGAGGGAAATCGTGCGT 208

Tii#: CCACAGGATTCCATACCCAAGA

. RSV, MEWGEA MR N2, BHEFHIOEHTF2; Keapl,
Kelch ¥t ECH AH% K A 1; HO-1, IMZLE MR 1; NQOI, NAD
(P)H TRt U 1
TBST ¥ 3 (4FK 15 min), &G IA BRER
AT, R Image J 1. S48 ELBUK BEE
1.5.5 A8k Eem AL ROSKFE Bk Y
H 5 2H >R H Rl BL AR 7 28 e B 3 R B g 3 d it e
A4, PREC25 mg HFARBY BTRE R/ NI, 2R AR VK
T, O IAGEEEREAE, 37 CIEEAFRREE 30 min,
JIAGE & DMEM &6l 55 52 Ferb ki Ak, 2 300 H i
W, N AR B, B0 L (4 °CL, 1500 r/min,
6 min, r=8.5 cm) JTCEAMITIIE, i/ ROS I
) & h By DCFH-DA 5] JH PBS ¥ W % B 1+ 1000
M BEJa A A A DT UE rh C A A B, 37 °C
YN FRAE RS F% 30 min, BO 5 bR BV, A
PBSTHVE 2 G B, MR/ hd, F
WOGILRAE WA T WAL %, f# ] Imagel 1. 54d
A RESORE
1.5.6 #EEAeNMAL MDA, GSHKF  HUb
2 H SR BEHLEC T 2 45 AL 1 3 K BRUAG  f if
WELLZL, $%2 08 MDA . GSH & & 4 I 7] & 156 W 3
e B4 TAEW, FRELO. 1 gfliZHEU A EPE, 4
FIIA T ml GSH. MDA kI $2 BOR & T ok L i 17
A1a% 0 BN (4 °C, 8000 r/min, 10 min, r=8.5 cm)
Ja W BVEW, srBlim A GSH, MDA TAEW 725
RE), H CSHAZRMFE 2 min, MR 412 nm
A ODAE, 315 GSH & . MDA 4 100 “C/K&
60 min, VKIBEHIZEZER, 0014 °C,10 000 r/min,
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10 min, r=8.5 cem) ELOJFWH FIEW, BEARL5)
SN 532 nm . 600 nm i) OD{E, 15 MDA &,
1.6 %itz®rix

K FH SPSS 29. 0 B AT geitor#r, iHiE R
Vi S, IR e (xes) FOR, T7
25 FCIF Z2 21 ] LR B R 3R 5 22 43 B FiLSD 246
By, AR K Welch # Tamhane's T* 4656 o
P<0.05hZRA G #E L.

2 #R

2.1 BAXRAMBALHERELER

Bl 1o, X REZH R B I e 2 R s B ol . T
Setgoesk, B, Jolim, JCRMANIRE;
BORZH iyl 2 2O M Al A . Il vE . K
AR PR R | M) BT AR . R AR B
NP U 7 A 1 SO L IN= 171 = 2 D | S o 7 ¥ )
A RUEAMZNE . BB R, F2
N, SRR TR, A AR B2 SO BT 45
Bigtm (P<0.05); S LE, K40 T
20K B 2 28U BT 3 IR AIR (P<<0.05); 4524
YT L A U2 255 BRIT 70 22 S ¥ oG8 27 X
(P>0.05).
2.2 BK A AF TNF-a, TL-18, TL-6 K-F ok

F3n, SXTMA R, HAaS A KR Im G
TNF-a, IL-1B. IL-67KFHI R & (P<0.05); 5
BRI L, A AR EUIMYE TNF-a, IL-18. 1L-67K

=

t
8

SR Wi R0 P ik

F2  FURERMA LR BTy i
Table 2 Comparison of pathological scores of lung tissues of

rats in each group

S Wi VR e 70 2
TE: FEPREELE R AR s I ORAR R I R RS 9T ZLEELE R A R OR AR . PR aE) ;
TOFF AR I

4150 k1 il 2L 455 BR P53/
poiiie:| 3 0. 90+0. 74
RERZH 3 6.20+1. 55
7 Wi ATURE AL ) 2 2 3 4.30=1. 16V "
SE Wi UL HH 77 2 3 4. 00=0. 82°
S Wi R o ) e 3 3.8020. 929
I AR 3 3.5020. 854

Heoa) SXMMALE, P<0.05; b) SHMAHLE, P<
0.05.
R AL (P<<0.05) 5 7 Wi H0RE 45 751 2 21 K R
ML TNF-a, TL-18, TL-6 7K AR H M, DIsE
Wi 7 5 A5 e SR e (P<<0.05) 5 5 Wi UK 7
F b2 5 B A AR I TNF-a . TL-1B8, IL-6 /K-
2R IGAEE L (P>0.05),
2.3 XK A ML RSV E=Z & Nif2. Keapl .
HO-1. NQOI mRNA % ik /K- o4k

Fam, SRR, HARS R U4
Nrf2, HO-1, NQOI mRNA 3 ik K F i % B A%,
Keapl mRNA 357K, RSV #H B BT (P<
0.05); SBIRIZ I, K245 TWA NS, HO-1,
NQOI mRNA ik KB B T, Keapl mRNA 3
IKJKAF . RSV E W BFEAL (P<<0.05). 5 i
TORLAR R 20 b, W ORErh L R T 4 Keap ]

H

> :,;.v.

4

B 1 AHKBEMHS HE G @sh 5 (x200)

Figure 1 HE staining results of lung tissues of rats in each group (x200)
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X3 FHHRBUMG TNF-o, IL-18, IL-6 7K i
Table 3 Comparison of serum levels of TNF-a, TL-1B, and IL-6 of rats in each group (pg/ml, x+s)
215 R TNF-a IL-1B 1L-6
Xof B4 3 213.29+26. 62 31.47+2.78 41.26%5.77
EAIZH 3 526. 77+50. 81" 98. 94+5. 62" 125. 63+10. 55
i FURLAER ) e 2H 3 464. 68+37.97% ¥ 80. 66+5. 10" 85.21+9. 00"
E i B HH 7R £ 2H 3 356. 40+29. 287 > 72.35+4. 870 P 74.07+9. 32" "
S W R e ) 3 308. 61+32. 68> < ¢ 50. 54+3. 50" <) ¥ 58.08+7. 18" ¥
I kAL 3 296. 35+31. 897 " < ¢ 49.19+2. 16" > ¥ 56. 80+7. 04" V) ) @
H: TNF-o, MYRIRSEHF o; IL-18, HAIEANEK1B; 1L-6, HAIMENF6,
a) SXTHRAILLHE, P<<0.05; b) SEAEIAIILE, P<<0.05; o) SERGPURAGRRZALILE, P<<0.05; d) 5@kl s, P<0.05,

R4 BAKRBIHL RSV 2 8 K N2, Keapl . HO-1. NQOI mRNA ik 7KF-
Table 4 Comparison of RSV load and expression levels of Nrf2, Keapl, HO-1, and NQOI mRNA in lung tissues of rats in each group

(%+s)
217 R RSV #kit Nrf2 mRNA Keapl mRNA HO-1 mRNA NQOI mRNA
X HE 20 3 1. 000. 06 1. 0020. 10 0. 99+0. 02 1. 000. 11 1. 00+0. 05
TR ZH 3 13.22+0. 74" 0. 3020. 01" 1. 66+0. 10” 0.22+0. 03" 0. 3320. 02"
S i R ARG 24 3 9. 52+0. 33" 0. 45+0. 04* 1. 48+0. 06" 0. 440. 02" 0. 48+0. 02"
T Wi BPURE H ) e 2H 3 6. 62+0. 56" < 0. 57+0. 05" > 1.32+0. 139" 9 0.64+0. 127" < 0.66+0. 06" "~
S Mt AL 72 ) et 4 3 4.5620.07V " <Y 0.6740.05" " @ 1.29+0. 054 " < ¥ 0.68+0. 14V "< 0.68+0. 05" "
FIEL AR 3 4.7420.48Y " <V 0.7240. 020 P P 1. 38+0. 06" 0. 64+0.09” " < 0.71£0.08" "
W RSV, FMEWGEANGTE; N2, B TFAXEH T 2; Keapl, Kelch¥tECH BT 1; HO-1, MLLZEAARM 1; NQOI, NAD(P)HPR
Jit R 1,
a) SXTRAILEEL, P<<0.05; b) SEHIZILLEL, P<0.05; o) FEMMRAGHIEA L, P<0.05; d) SEmmMkihflad e, P<0.05.

mRNA FIRACE TR, Wi f0Rz | 85 50) 1 20 2 )
EL 55 M4 ) RSV £ it T B, Nif2. HO-1. NQOI
mRNA kKT (P<<0.05); 55 Wi ik )
A HH, A Wi UKL S R B 2H RSV 205 . Keapl
mRNA %A AR, N2 mRNA £ kK F 75
(P<0.05), #t3F5 Hk4l RSV 2 & AL, N2
mRNA Z kKT (P<<0.05); 5 M ik 5 77
YRR T MR 25 e bR 22 R R G E L (P>
0.05).

2.4 BARKZAMAL N2, Keapl, HO-1, NQO1
E G KT

TS5, SRR R, HARS AR RMHL
Nrf2. HO-1. NQO1 & FI /KM%, Keapl &K
IR (P<0.05); SR, &5 T
24 Nrf2, HO-1. NQO1 & H/K V- T+, Keapl HHH
KRR (P<<0.05); 57 WU AR ) 4 b %
S Wi OB L 7R ) 2 RO B S5 AR ALl 4 4 Nef2
Keapl. HO-1. NQO1 & FI/K¥- 2 R A G it

£S5 SUIKEMAILINSG . Keapl . HO-1, NQO1 2 /K V- 4
Table 5 Comparison of Nif2, Keapl, HO-1, and NQO1 protein levels in lung tissues of rats in each group (/B-actin, x+s)

2H 51 AL Nrf2 Keapl HO-1 NQO1
X A2 3 0. 60+0. 03 0. 53+0. 03 0. 90+0. 03 0. 47+0. 02
FERIZH 3 0.19+0. 01" 1. 13+0. 04" 0. 32+0. 01" 0. 09+0. 01"
7 Wity TR AR 751 122 3 0.35+0. 02" " 1. 01=0. 04V ¥ 0. 52+0. 02" 0.22+0. 01" "
7 Wit UR 751 2 3 0. 48+0. 03" " 0. 8420. 06" » © 0. 67+0. 04V © 0. 19+0. 02V ©
S Wit R 7% 75 e 4 3 0. 50+0. 03" " 0. 690. 04" ¥ <) 0.850.01° " ¢ 0.370.02" " ¢
*l“_y—_]‘;'_:l*/kéﬂ 3 O 4110 03&) b) ¢) d) e) 0 7710 0441 b) ¢) d) e) 0 8010 03“ b) ¢) d) e) 0 2710 Ozd) b) ¢) d) e)

e Nef2, #ZBEFAHSCHE T 2; Keapl, Kelch#ECHAHICHE A 1; HO-1, IMLLENEE 1; NQO1, NAD(P)H BT 1.
a) SXTHELIILE, P<<0.05; b) SEUAILIILES, P<<0.05; o) Sa@mfURLAG R4, P<0.05; d) SEmEURL R RA A, P<

0.05; e) s Mok m Al 4 HgL, P<<0.05.
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X (P<<0.05); 57 Wi UKL ) 5 20 S, o8 Wi
Wk R ZH HO-1, NQOT & H/KFET i, FE
MRUL N2, Keapl 2 /K FFEAL . HO-1. NQOI1 &
FHZK TR (P<0.05); 5550 Wi 0k i 7] a2 41 He
B, M F5AKZE Nef2, HO-1., NQO1 2 14 7K F [
ik, Keapl HHAKF-THmE (P<0.05). #4H K
HLIN2, Keapl, HO-1, NQO1ZE [ HLIKE WL 2,

Nerl-— S— -..]nokDa

Keapl |—--———| 70 kDa

HO-1 |- .

--——--ISSkDa

NQO1 | == - e | 31KDa

B-actin I ——— e — | 42 kDa

A B C D E F

TE: Nif2, BFAHIENF2; Keapl, Kelch#EECHAHIEHEH 1;
HO-1, IMZLZAN4AME1; NQO1, NAD(P)HERMEZME1; A, XM,
B, BRI C, aMPURACHIEL; D, EwEkhEgl; B, &
R R R F, ORI AR

B2 HAKEMAZL NS, Keapl, HO-1,
NQO1 & I LIk &l
Figure 2 Electrophoretic images of Nrf2, Keapl, HO-1,

and NQO1 proteins in lung tissues of rats in each group
2.5 ZARKAMULROS, GSH, MDA K-F ki

Fomn, SR, HARS AR M4SN
ROS. MDAZKFHIR TR, GSHACEFIHEFEL (P<
0.05); SBIAIA L, #5259 T WiZl ROS. MDA
KT EREAL, GSHAK T (P<0.05); 5
Wit AR ARG 790 2 2 L 5, o Wit A v 7] £ 41 ROS 7K
SERRAR, A Wi R /=5 R R 2 RN R B S AR 4L ROS
MDA 7K V- i3 FEAK, GSH K FTHE (P<<0.05);
L5 50 Wi R o AR A bR, e R R AR 4
ROS. MDA /K FFEAE, GSH/KETFE, FIEH Ak

ZH MDA K F-FEM% . GSHK TR (P<0.05); &5
JE Wi ASURE i 70 dE 2 LA, R L AR ROS 7Kt
#5 (P<0.05). AAREITHLAROSTOLHE UL 3.
3 iFig

RSV &5 LT 2t T PR SR 1) 32 295 I
Rz —, HATR - ¥R & BIAYT RSV IR 1Y HE
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Table 6 Comparison of ROS, GSH and MDA levels in lung tissues of rats in each group (x+s)
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0.05; e) 555 Wi fod i ) = A Hgg , P<<0.05,



+ 1594 - ‘P B 2 & 20254 8 A4 66 54 15 # Journal of Traditional Chinese Medicine , 2025 ,Vol. 66,No. 15

X IR ZH

SE Wi ASORE R 2

BB, L M R 2 75 4 45 ) B 5 AR T JE A B 2
S, SRR PR T e g UG B AR S TR
PR~ 5 B 23 U2

WAL E LRV, RSV HENSE T A AL
S R AT 5 | A il S 4k B S PR G . ROS,
MDA |, GSH & 5 AL Ny 38 s iy v Zpn iy, Heep
ROS B AR FREMNEES S5, d£2M
ROS S IR S A A DR 25 AT 5 | 4 P IO 38 s 7 e
A5 s MDA SR i A AL 28, B
WS AL OK S 5 GSH R Z A HTALR], REA AL
I/ ROS il S AL N S i Y o ARBIFGE 4 SR R
FEPUAATT T, Wit JUR 45 701 o 2 25 B A A4 {1 il
ZHZUROS., MDA K-, Jf4&m GSHAKY, ik
1 RSV 51 i A i i 75, H A il ROS /K P
SR A IE ARG, v R 7 A e
BEAEAN ] MDA 542 7F GSH Ak i F 5] 12 35 bk 2 e
Wi 225, WZEH] ROS A b 5 B34

Nef2 FEPL A R N i 3 B B ME R, 7
EH A BEAE R, Nef2 38 3 76 M BRI i 5 Keapl
Ghg, XRheh A E Al Nef2 38 17 R - A

S I U o ) 2
. ROS, IEME%E; KWPLtietkm 2,7 - M AVt E MM (DCFH-DA) 41 # ROS %&b iy 2/, 7" - 55 6 &

(DCF) . #GHEEE S5 ROSAKERGIE i, vl S M4 il 9 ROS 7K,

B3 SHAKRMHALIROSHIEE (x100)

Figure 3  Fluorescence images of ROS in lung tissues of rats in each group (x100)
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Effect of Dingchuan Granule (& V;/iki) on Lung Tissue Oxidative Stress and Nrf2/Keap1/HO-1/NQOI1
Pathway in Respiratory Syncytial Virus Pneumonia Model Rats
ZHANG Lai', ZHANG Xiuying’, WEI Chenhao', ZHANG Shiyao', LI Zhaoyang', WANG Rui', ZHAO
Hangyu'
1. The First Clinical College of Liaoning University of Traditional Chinese Medicine, Shenyang, 116600; 2. The First Affiliated
Hospital of Liaoning University of Traditional Chinese Medicine
ABSTRACT Objective To explore the potential mechanism of Dingchuan Granule (:EWiFiki, DG) in the treat-
ment of respiratory syncytial virus (RSV) pneumonia. Methods A total of 60 male Sprague Dawley (SD) rats were
randomly divided into control group, model group, ribavirin group, DG low-dose group, DG middle-dose group, and
DG high-dose group, with 10 rats in each group. Except for the control group, rats were administrated with RSV via
intranasal drip. After model establishment, the DG low-, middle-, and high-dose groups were administrated via oral
gavage with DG at 3.47, 6.93, and 13. 86 g/(kg*d) respectively, while the ribavirin group was administrated via
oral gavage with ribavirin at 15. 75 mg/(kg+d). The drug was given once daily for one week. The rats in the control
group and the model group were not given any drug, only subjected to the grasping action. Twenty-four hours after
the last administration, the pathological changes of lung tissues were observed and scored using HE staining. The levels of
serum inflammatory factors, including tumor necrosis factor-a (TNF-a) , interleukin-1g (IL-1B), and interleukin-6
(IL-6) , were detected by colorimetry. The protein levels of nuclear factor (erythroid derived 2) -like 2 (Nrf2) ,
Kelch-like ECH-associated protein 1 ( Keapl ), heme oxygenase 1 (HO-1), and NAD (P)H quinone dehydroge-
nase 1 (NQO1) in lung tissues were measured by Western Blot. The RSV load as well as the gene expression levels of
Nrf2, Keapl, HO-1, and NQOI in lung tissues were determined by qRT-PCR. The level of reactive oxygen species
(ROS) in rat lung tissues was detected using chemiluminescence. The levels of glutathione (GSH) and malondialdehyde
(MDA) in rat lung tissues were measured by a microassay. Results Compared with the control group, other groups had
significant increases in pathological score of lung tissue, RSV load, levels of ROS, MDA, serum TNF-a, 1L-1f3,
and IL-6; decrease in GSH level, increases in expression level of Keapl protein and its mRNA in lung tissue, and sig-
nificant decrease in levels of Nrf2, HO-1, expression level of NQO1 protein and its mRNA (P<<0.05). Compared with
the model group, all the above-mentioned indicators in the DG low-, middle-, and high-dose groups and the ribavirin
group were improved to varying degree (P<<0.05). The levels of serum TNF-a, IL-18, and IL-6 in rats of DG dose
groups showed a dose-dependent pattern, the DG high-dose group exhibiting the best effect (P<<0. 05). The DG high-
dose group was superior to the DG low- and middle-dose groups in reducing the levels of ROS and MDA, and increasing
the level of GSH in lung tissues (P<<0. 05). The DG high-dose group and the ribavirin group had better effect than the DG
middle-dose group in reducing the RSV load (P<<0.05). The DG high-dose group was superior to the ribavirin group
in improving the protein levels of Nif2, Keapl, HO-1, and NQO1 (P<<0.05). Conclusion DG could inhibit oxi-
dative stress by regulating the Nrf2/Keapl/HO-1/NQO1 signaling pathway to improve pulmonary inflammation and
treat RSV pneumonia, with the DG high-dose group showing the best effect.
Keywords respiratory syncytial virus; pneumonia; oxidative stress; nuclear factor (erythroid derived 2) -like 2;
Dingchuan Granule (W3 50k:)
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