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HINT BN R 2580057 e B 55

KBL', ERE, FEAC, XA, FrF, A=
L e B R o B I RS RS IE T , ISR AR BT TR /M 165, 1007005 2. T BERL# B B A fkb

(HBE] BB ®RBARG BRI B Ll R Bmf2F4 55 X F AR HIND A 20K B T 4675 A AL
#o Fik K56 ABALBlc /R, A EFM, HEAE, UARKFH, FEGREN, FEMKREL,
FER B, AR, BAS R, HEK, BIRALES AL T 15, 30gF RGBT HFERR, HRF
424 h; EAK, SRAMS RS THREAHO. 11, 0.22 o/ml & KB & iEFmES, HRr20ul, H82K;
ibﬂﬁ;}i%éﬂ%"?/ﬁ}gﬁl 025 mg/mlibﬂﬁ*%féw&/lﬁw, R 20 pl, FHH2K; EFE, BBEFR20 wl 2
HK, HFE2KR, BATHRTRSK, $5K4%1hiE, b i”"‘éﬂﬁ]‘ EA K KA RE 35 ul.
50LDSOA/PR/8/34/H1NU%&«&/E£5 , AR EFTAABHINIER DR, TEEFHSREIRA BRFDRAAK
REA AR R EENRE, FNR—MHKES, THIRRM, fr;%?d\»—uflﬂf%aéimﬁi#‘s%fca‘m%ﬂf%; HE % & %
Ho i) A 40 R R IR AL, AT % B3R5 ; RT-qPCR kA Ml A28 27 9% A 3K ; ELISA i A0 b ofoR 38
PR P A B IR A A (slgA) B FE MBI EF o (TNF-a), @2 (IL-2), a@@nr%6
(IL-6). F#Z~y (IFN-y) &%, é’ﬁ% EEHET. 8. 9K, BAM D RAR T TAEKFE B & EFHT
F AR (P<0.053% P<0.01); % 8. 9RLGEA L, ébﬂﬁ;}:s}séﬂﬁmﬁi%%;&aéﬂd R L
F¥em (P<0.05%P<0.01), 5 EFMLER, A DK, WARBE RS, HARBERETHE
&, £ TNF-a. 11-6, IL-2. IFN-y &2 253, ,tv%‘ﬂu%%f&slgml@ﬁ%ir&% (P<0.01), 54
AAWEL, AR B BB R BRI A IS AR A F AL, fiFIFN-y. TNF-a. IL-2. IL-64%
BAK, slgA K-FFE (P<0.053 P<<0.01); MAEARRE I, LRGN TRAMAL R L IFo KR
AR (P<0.01), HILARKFHarbi, %‘%ﬁ:ﬁfé&éﬂﬁmﬁi%{& MR EMM RIS, BE R AT
TR A 7 TNF-a, 1L-28 23 7H% (P<0.05%P<0.01)., 5 BIREALILE, A & R4 7 TNF-o e
IFN-y & &7 3, BRI RN AR R EREAS (P<0 05 &P<o 01) . AUARK F 28 il 35 H ) &
80.84%, & & . MK LAM 3G HAITH 5 A A 41.61%. 17.90%, iF F 3. AR LA 36 H A7 h) 5 )
$435.40%. 25.40%., HE & 7, MAAMAL B IO EIEE, Mam, EhmipZiE; mish
My T TR AL LR K g Ao 345 A2 L R TR %R, ﬂuébﬂﬁﬂ:%éﬂ\ AR mREARERAL, &i HFK
By B 75 R o il S AR A X TG PA R HINI R i, BARBE. WEMER, TREMMLER
BH A, RS FRGERE vk, HE 2 ) k;i}iﬂﬁ@%bbt VTS RS B A Y &
[ZgEiR] PAZRR; HINIRE; FREBAG; RE; B, ha; LERT

WATYERE () *fi{nuﬁz)mﬂﬁﬁiﬁﬁﬁ:ﬂRNA L. W, T4, HpHANRESNE (influenza A
T B 5 | RS Y 2 PG AL Y, R virus, TAV) [RPERIAAIGE . R L H Y HER
> R b b AR BAEEE S, WM ZRGEF AR (FRRFR) R

T8 - [ b R e B A TR o Bl PR 2 LB P o AN A da B4 3 i
AT 1 (CI2021B003) « s[5 f & 2% B Bl £ 01 37 182 91 H KUAT, At 83k T2 SR 25
(C12021A00704-4) i Y IR EET, HAr iy = LA AU
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B, (B TAV PR R SR Sl H s
WIS E N A 324 ', B B 25 Y 7 R I 0 44
250 AT, B B 250 SO R P [
I, R Z R A 80 Wi . S TR s
REJT, IR AR T B it S 1) B a5

DR R A TR R 2, TR RO
G L L S A AR B IR . I A TR 25 LA
O 7 NN A 28 R 2o 2y e W 1 R O = B =
RIEZ R . AR RN DAERE S A R
T, AR B T A W WSLEA T BT B 22 it i S
FERARCR ' S BB IR TAV i AR
BIBRRR, SRR 2] B | PR M A0
R NRE I = RN A 7 T AR 2R
GIEL ., BAPTRIG N, AR E A
S R IR, IRLEDR A R B RO K T
I3 ESRBCR R, IR R s O S . A
G LI AR A 7 8% 5 A 3 W WL o 1 e 27 245 7 =t
Bi7 FH O HANT BB /N B9 A 300 B o 2 g 1k
ML DIREEE - A7 7 b2 il FH O i R
W A S iE A v [ b R B b 2 0 5 S
SiPfe T oA (HES: 2023D002) .
1 MRl FE®
1.1 3 BmErk

SPF 2% BALB/c /MR 56 2, fAF & (11.00+
1.00) g, 3JAW, MERER -, WA b 4k F 4
S B ARG BR A FE, S S Y AT E S
SCXK (&) 2016-0006. F HLIEFE T [ o = A2
Berh 255 e sh g s, XL, DB 12/12 h, JRE
h(21£2) °C, MXEEH (50+10) %, /NEH
B R K . A/PR/8/34/HINT (/) Bl il i 1 1k )
JREE, W H & EAREAE Y IOE o, e E
R =B R T A ) A 2 RS % (BSL-2)
B4R, —80 CUKRBARAT o 28 10 KIS A R bR 4 Jis e b
REFAEAR, MBERN 1 640 LA 35 I TASSLES
1.2 %%

BRAFARBETARY: TH., R, A5
W) REE. BERET . RETH (T T
R AR, B E R R R 255
RS E), #2:2:2:2: 11 1 LI EFHFR
KSR, A A R AR R AR B AR A
AR, T S R [ R B R 2R BE v 25 0 5T T
o FUIRKF WA 55 7] (P 5L 5675 AR Tl 2547 R
], EZ25HEF H20103037, 5 mglki) .

1.3 EZXHAEE

S b — Sl 25 ey A IR A R, it
H19980141) ; HH Uy s 2 A e A R & (&
W AT RH R A BR A F], 4145 P20220301)
Sy R A (sIgA) . MR SR AL H T o
(TNF-a) . T ZEy (IFN-y). H4AZE2 (L-2) .
HAMA R 6 (IL-6) ELISA & ilik# & (RN =
ERERML AR, 524540508 SEA641Mu. MEA133
Mu. MEA049Mu . MEAO73Mu. MEAO79Mu) ; TRIzol
A (Invitrogen A ], fit*5 15596026) ; [0 b2
(XM AEMEARAGIR A, 5 362236G27) ;
4% Z R (RIUEHEAY TRARAR, 4t
5 AR1069); HE Q&% (R FE4E/R AR
FRAW, 5 G1003) .

AL (EE Leica A7, M5 RM2125
RTS); AR AL (5 Eppendorf 23 7], #l
*Z Centrifuge 5415D) ; f81'E 26 B35 (H A Nikon
N F), KIS Nikon Eclipse Ti-SR) ; 9865 i PCRAY
([ Thermo 23 H], U5 ABI7500); H5 %5 H1L 1K
(£ Ohaus A F], %45 CP64).
1.4 BTG

B NRUE R PEME SR 3 KRG, SRABENLE 7k
SYOMIEE A BRI FUIBKTBA . HRE R
. F R R I S v Uk R 2 R S AT
4, A H ., FRAL. SWEL S INGA T HARB
T I PRAR G AR 15 g R 245 A 30 g,
FHAH R RIS B AT B2 1 4 R s B HE T/ U 3%
T L, WM R KRS 24 h, B2 RE A1
W THEMIK. MRS T A AR R T S R TR
(e R & A 255 1. 10 o/ml) TR &L, ARIERTHIZh Y
TS G 45 5, T A X N 24 YRR B Ol TR 1/10
(0. 11 g/ml) \1/5 (0.22 g/ml), JHEEEK 20 pl, %F
H 29k FLIRK 415 BIG R S0 2 B/ AR =
AL A, AT/ R 1. 025 mg/ml FLAB
KFEWEE, B 20 nl, HH2%K; EHA.
BRI 52 20 Wl ZEFEER K, AH 2. K4+
RPN
1.5 #HF %

FSREZ 1 hE, BRIEF4IIN, HAKA/NR
T 2% SRS ARG, A HIE S35 ul, 50 LDy, A/
PR/8/34/HIN1 JR FE K o 48 h J5 /)N BUH 304 &
B RSHIZERE . SR — MG oL, R W Rk
QLR T ',
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1.6 MEIRIFE K 7 ik

1.6.1 HRRAFA—FHKRAENE TLEBHESKE
FoR GEBERZBMET) & H L4 9: 00FKEIf
oS/ R R, WL 4/NESHRE . B
W, e, JHHE/ NIRRT R LR, KT
Ak Fa =Y H AT /S50 5 5 KA BT X 100% o
1.6.2 ELISA i m| b of o 38 3 2b ik o slgA A o
7 IFN-y. TNF-a. IL-2, [L-64% TLEHOK
FH0.3% B HZ 8 (0.2 ml/10 @) 18 i 7 5 R 1
NEUE, BUNBUEREKIL, B Rk T EPE T, 4 °C
E 30 minJ5, L4 °C. 3000 r/min(E5 0242 14 cm)
B0 15 min, WA, B T-80 CIARFEARERE. JF
W 8 /NS, L1 ml PBS 28 il VSRS bomiE:
A/NEFIGE , ] b S A e R 3 vk, Wi b
MR B REVEWR . BEJT LA 4 °C. 3000 r/min (B§.02F
14 em) B0 15 min, WEE B, & T-80 C
TRAFTRR . VA% IR ELISA I & Ui B A0 38, %
PP FE VR sTgA B LY IFN-y, TNF-ar, 112,
1L-6 & s b TR .

1.6.3 Ahig#c. Midgdcdrh & FTLIFEIORH
0.3% I ELHZ4 (0.2 ml/10 g) 8 10 1 5 IR 1 /)
BUG ATt 2, FREE, S5 lHE EOR At +8 Zom
il 2 10T it S = R AR T R 100% 5 i B
il = (55 AU 20 1 49 Jili 5 00 - 465 25 201 249 il 46 %k
)/ (A9 20 SF- 349 Jii 418 H50(E - 1F 2 - X5 it i 4%
H) x100%.

1.6.4 HE 3 &MEMMELHE T BUNRLEM
it 20 2T 4% 22 58 W vh [, 8 R TG
K. ZHIEH, Aas, Ui, HERG)E,
FENG2E AR T B o AR R S B A% L i) B A
AAE T B SRR S LA VA Bl AL SV AR T Y
@R T A2 04y, BEEM BT R (&<
25%) . TEEB O (il 25%~50%) . T FE A0
(5 519%~75%) . AEH = E /i (i >75%) ,
IyHItL. 20 3. 44%.

1.6.5 RT-qPCR k4 m Mi20 2 ym &8 % B 15~
20 mg/NMRATHIZHEZY, WHES7E4 °C. 3000 r/min
B (BB 14 em) 15 min, WO 35 WM i
V5N, fdFH TRIzol $2HUEL RNA,  J-% IR /AU
ISR EE A R A I 2R G B A TR . R 3
K51 #E47 PCRY I (Z4L: 48 °C 5 min, 94 °C
2 min, 94 °C 10s, 55 °C35s, 40 NEFR), Al
PR8 mRNA 7K, SR I 272 2 4 i v AR 8 b o4 i 28
TRV 5I9F 9 B Z TEA R e A

BRAFEIBEGEE AL, HINL: 3519 CTTCTAACC-
GAGGTCGAAACGTA, TFiiF5] 4 GGTGACAGGAT-
TGGTCTTGTCTTTA, K & 103bp; GAPDH: I iif
51 ¥ AGGTCGGTGTGAACGGATTTG, F iif 51 ¥
TGTAGACCATGTAGTTGAGGTCA, & 233 bp.
1.7 %it¥7%

K SPSS 26. 0 b T 4e 1t T ORHAAT
GIES A HBELREZE (vxs) Fon, TTEFTR
FHLSD K%, Jr ZAFFNER B TRk, P<
0.05 F 5 A %114 % X ; KH GraphPad Prism
9. 3. 0B A&l o
2 R
2.1 B R Z A —ROR S

IEFA/NERE MRS RAF, frahiflifl . AL
WO A) | SRR IER ;. LR 7 RIFR,
BRI IR PEANR . BRBEDRITOEE:, w4
A, WG R AR SRR AL, K4
T /NEAEHARET A ks, Waha . BAR
FE | BT MG BRI e B, UHE
FUIBKF AL, T 5 v P A B AR k3 R A 3%
IR, SEEES, 6K, F4/MRIARR R IRES
G it2EE L (P>0.05), L7, 8, 9K,
PR 2 /) B o i AR b 385 ] ] 5 L 5 2 B S o
filt (P<<0.058( P<<0.01). SCHEE 8K, HHRAK.
o A 2 R S A L R R AN B o AR A R
BEMTIEHA (P<0.055 P<0.01)., SZL
8. 9K, SBIAIALLEL, FLARK S 4 A s =
FEL/INRAR TR AR LRI (P<<0. 058% P<<0.01);
SHIAF AR, FRM. SR/ N
AL FB BN (P<<0.01), &L, Bk
EETL B (P>0.05), LR, e
R B 2/ BRI B i A8 AL RIS K ARG,
ATV 3 21 /)N BRI J5 8 T 23R A o v VAR 2 A
(P<<0.058¢ P<<0.01),

2.2 BtA BRI AL PR S S ) B R 4 2B
TR iR

F2m, HSIEFwA LR, BRI /NS5
it 20 S0 AR PF4r W] 8 i (P<<0.01) . SAAIZE LE
B, FUIRKTFTAL . A 5% e vl J3 A R 5 vo Wk 5 20 fif
FEBOH A (P<<0.01); B 7 98 1% ok B 4l o1
AR5 25T P il A SO 22 V740 W R BRI (P<
0.01). HHIKFAE:, FEAMMKEL . HE
R EEAL . T B iR AU s 5 (P<<0. 055K
P<0.01). S5HFEEWREA LR, FRATKEL
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Table 1 Comparison of weight of mice in each group (%, ix+s)
iRl AL ERPN EAPN IR EEPN EADN
EH 4 8 100 103. 28+2. 45 107. 38+2. 79 110. 98+4. 25 111. 52+4. 63
R L 8 100 104. 61£2. 97 100. 04+4. 59 94, 98+4. 47" 91.88+4. 80"
FLAB KA 4 8 100 103. 48+2. 42 106. 39+3. 61 109. 55+5. 52 109. 07+5. 81
T e e BE 2L 8 100 104. 32+1. 89 102. 00+4. 17 100. 00+7. 85" 99. 09+10. 20
TR e 2 8 100 101. 34+2. 46 104. 50+2. 65 98.78+4.51" 93. 84+4. 57 "
T S e T B2 8 100 104. 112. 62 107. 32+4. 43 103. 15+6. 58 ¥ 101.95+7.78
T AR BE 21 8 100 101. 59+2. 63 104. 57+5. 63 102. 7247. 17" 99.25+6. 61"
i a) HIEWHLE, P<0.05; b) SIEHHILEK, P<0.01; ¢) SHEAILE, P<0.01; d) SEAIAELE, P<0.05; ) HHIK

KB, P<0.01;

%%ﬁﬂ%(%@owo%%%$mﬁzmm%

BVFor 22 SIS E L (P<0.05). FL

%#%ﬁ%&ﬁ%ﬂ%ﬁm&muéia\ﬁm

JE ZH Il HE B R 41, 61% . 17.90%, i &

e AR B AR A 2R 2331k 35. 40% .. 25. 40%.
T2 KU/INFUIHE R M SO 43 e

Table 2 Comparison of lung index and lung histopathology

) SR EwEA L, P<0.05,

score of mice in each group (x+s)
415 B it H il A R RS V431 4
EH 4 8 0. 640. 04 0.110. 19
FEAIZH 8 1.05+0.07 3.44£0.20"
FIBA A 8 0.72+0. 03" 1. 030. 58"
HREWEH 8 0. 82+0. 10" 1.43+0.20"
TR A 8 0.98+0. 08 * 2.51£0. 29
A EREL 8 0. 86+0. 13" 1.00+0. 33"
AL 8 0.93+0. 12" 1.45+0.39"
Feoa) SIEWF4HE, P<0.01; b) SHEARE, P<

0.01; o) SFIKFHLE, P<0.05; d) SHIFAKFHLE,
P<0.01; &) SF¥EmmukEA L, P<0.05,

2.3 B AL R ESEA L FRE
slgA 7K-F L8

3R, HIEFHE, BRI /N ERMZHZ

BEAGE I B TR, R IE E VRV sTgA JK T B
FEAR (P<0.01) . SAERIA g, FLARKA 4.
FrAe vV FEZE . T 5 e TR S 2L/ BT 20 25 7 48 o
B FRAK, L PFIGEEDEIR slgA K F-FHE, T S IK
W ST A PGB E VR sTgA KPR THR (P<<0.01),
HIAAF AR, SHEARPIEI & T/
LR 2 B i T e, TRV BE 2 P T
W slgA KRR (P<<0.01), 5 SEACH 2 1
B, T Ve R 2 R S v v R L T 2H 2 5 4 o
A, IR T R sTgA K FEFHE (P<<0. 05 5%
P<<0.01) . ik S e BE 4 i 2 2090 75 3 o T
BEREA (P<0.01),

kR

®3 AH/NRUMHLUR 8 S EIGE
slgA 7K LR

Table 3 Comparison of lung viral load of mice and sIgA in

HEVEWL

upper respiratory tract lavage fluid of mice in each group (x+s)

5 — ﬁﬁﬁ;ﬁ/}% ]Ul Hix Lﬂ%%ﬁ?&iﬁlm sIgA/
10°- pl ng-ml
EH A 8 0 450. 15+40. 88
I ZH 8 43.82+8. 78" 166. 81+43. 03 *
FUIBATH 8 11.99+6. 76 370. 13+59. 88
FREREA 8 29.86+7. 11" ¢ 300. 69+61. 23 "
FAKELL 8 39.30+4. 84V 198.33+57.17° "

TS 8 27. 144, 46" © 331.51+36. 63"
LTI 8 38.55+10. 129 303. 16+60. 82"

e osIgA, SR EVGRERREE (1A, IER AR RN 1. 04
0. 3248 D14,

a) HIEW4AIILE, P<0.01; b) SBIR4IILE, P<0.01;
¢) HILWAKFLIE, P<0.01; d) SEEDEEALE, P<

0.05; e) A
2.4 X
TR

4R, HIER A LR, BRI /N FUMTE TNF-a
IL-6. IL-2, IFN-y & B F & (P<0.01). 5
BEAIZH P, FLARKFA . FRAKED . T HE
R I S e Wk B A/ BRI VS TNF-a, 1L-2, 11-6,
IFN-y ] B R (P<<0.058{ P<<0.01), %5
WIEHA I 2R LG FE X (P<0.05). 5
FLIBK AL thdg, S A& AR BT BT 4 T 4 1 i
TNF-o. IL-2 &b, H2Em kA s 1L-6
IFN-vy & b, T B IR B 20 IFN-y & &=
(P<<0.058(P<<0.01). S mkEAILE, &
Sk B 2 MLV TNF-o 1 IFN-vy 2 & 7H i (P<
0.05),
2.5 B RARLLRIRIEF T AR

BN, IEH /N2 225 K0 T 07, il B

WA, P<0.01,

s R TNF-o, IL-6. IL-2. IFN-y 4
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R4 AH/NBUMTE TNF-o, 1L-6. 11-2, IFN-y & £ L
Table 4 Comparison of TNF-a, 1L-6. IL-2 and IFN-y in serum of mice in each group

(pg/ml, x+s)

2051 SR TNF-a 1L.-2 1L-6 IFN—y

E# 4 8 17.30%3. 25 20. 80+7. 28 13. 84+7. 15 63.09+9. 14
EAIZH 8 85. 12+11.25" 101. 87+10. 85 51. 86+10. 58 128.42+13.09 *
FUIBATH 8 34.91+10. 15" 55.20+5. 17" 22.04+9. 17" 86. 80+9. 87"
FYETR LA 8 70.21+12.86 % ¥ 94, 16+14. 86" 39.22+13.07 % 111.26%9. 08
FYLARMR R 8 56.79+7.88 " 79.17+11.28 < 33. 67+7. 15 101.26+8. 01"
B e L 8 52.12+7.94" 9 82.85+7.94 26.368. 00" 91.93+12.01"
TR FE 2R 8 67.79+8. 12 ¢ 85. 15£10.29 " @ 34.69+9. 03 106.91+9. 10

H: TNF-a, MRERSEHE T o; IFN-y, THFEy; IL-2, BAENFE2; 1L-6, HAENF6,

a) HIEWALLE, P<0.01; b) SEMALLE, P<0.01; ¢) SERANLE, P<0.05; d) SHAKFALE, P<0.01; ) HLIF

KFA R, P<0.05; ) SiE&SmEkEd i, P<0.05.
;{fgf nr""é’i_;,
i‘uﬁiﬂ

S i Qﬂ

L
TE: PR RO TR R RN R T O o

B SAUNRUZHZUR B . (HE (@, x200)
Figure 1 Comparison of lung histopathology of mice in each group (HE staining, %200)

RO MT . oA DLEJRE , e I P R DL B S A 1 A i Ty ORR g, REHRWT, CREE) E N

R, USSR o BRI 42U B A Bz A, ARAR, TREENT,

FE R IE U

B, ARG R, R, SRS LA 5§59 1B SNBSS R
MIIRSE, SRR T LA AR AT R4 ARG RERBR A | SR IE LM
Misid . SRONA B, FUIORFAL . e KON FEEEAN, ARG . R 4 L
/I BUITAL SN BE R RS, SR Y240 WA SRR R S A A, T
B, P RVEARE 5 i SRR 2 R T R T 7 2 B B e MO e b AR T
PE L LR o B Rl PR AR O R, SR T WAL RSP AETE . AR EA Y

CLANMIE | ) B DL R e M A IR, A AT HFEARPET 5 FARPET BT
gﬂ%ﬁ@%, %‘%ﬁ{ﬁfﬁéﬂﬂﬂi/@lﬂlﬁi}g, fiéu% @\ ﬁ7k :%/\?;F&%H%ﬁquyj B“]&\ %HUH%

A BTGNS, RN £
3 Wi WL RS EIE A . el

NEZ), A EINE . AR ZEG kA E
NG 24

HRAE P R m T “Beie” Jumg, (Uiscp 2y, RS AEE . JIZmE e B R
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TR, WO TEAEER E AR, XA
TR TR AR o AR S0 BH 4 % B2 SR FLIE K T3
JE F 9% A0 24 A W B A BRI LV A T AP E R IR
P2 IR BRI 7], TAV &2 HI7E &R 5 24~72 h N
SR UEAE, 0249 7 T 2 w8 i 1 RS AR
TAV & il AR Bl ] 7 AL R B, S AR
WA, SAAA U/ NSRS . 153
. BESE. WA e R, JUHEALIK
Fodl . TS SR GO AT SEEREE 9 KA, T
S AN R TR AR AR SRR B 22 7T
Gt X, A A 2 25 /N R BT i AR A 3R 1
TRFHLISAR AL, BT S S B 54U K T 4
FEUCEE H B /N B — BOIR S T RCR A

AV TEM L 20 AR A, il T B
RS BT M AR BRI, G E G, g %k
B, WO R BCRT B w il S Jek g py e AR Y
ARG LI, FLIRFTAL . A2 = vk S A RN 5 s
W B A Ml P BB AR TR, PR ARk B 44
HARK 25T WAL AL 2R AR PE 7 TR A A 21 I
BEAG, FLIISOK 5 20 it 48 Hic i il %2 i =5 (80. 84%)
B = W B A Il AR B R R (41, 61%) R ikm T
T B R B 4 (35, 40%) , A B 4H (17. 90% )
FI SR R AL (25. 40%) Jili& B R ¥4 4%,
PR F AR ] AR LUK R, R IAV 51k
(IRR A AE , FLBL— 2 BRI &R, HRCRA
ALK T2 o Bt 20 200 8 3t T AR I AV & il 5))
JIFVECR: , ARG Jub 7 7 50 oy VA 2L e S v R
ZH A A 5 28 B T ORI LA R 4, (AT
T AR A, 208 i TR P8 2 R S o A L AR
R 80 ORI Y . HE 25560, FLIRkK
Tdl. eSSl EA/NRamEB L, ek
PEANREIRIE 5 T SRR B A S R R B T X
SERNOAMB | BE MR, FRK
VR B 21 0] RE PR 204 R R SRR A TR R, SR
WA R AL t, RIEIMRIER 2 . 25
U BH B A B 87 T S v Ve B A R L I K 3 2L A i
o B SR /I U 20 2005 B A8 )y T AR B o

TAV 2 KHHRAEHE, BEOCAR O BT E R,
LR b R A R RS, R LR Sz Sk
AR REDRE, AR T HUE S L R Y
W—iEBERE O B, BEEAUR IAV ST
MR, WS B E TR . PUIAV., R
PE SN I (R S A 1 sTgA S I IR 3 8 I £
JERHE Y EZLRA R T, TR R R o 2 Iy 2 -

PP P SE B 1k, HoslgA B 28 AR P 4
L AT XN [RIE Y TAV 7= A v FnPE 2 S AR S
slgA PRYEFUIRRL S 2 L B 166G 19 7. 565, K
SRR sTgA 7KV S PFU B 75 25 4 24 3007 1) 42
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Comparative Study on the Pharmacodynamics of Xiangzhu Fanggan Formula (5 AP;jE&J7) by Sniffing and
Nasal Drops for Prevention of Influenza A HIN1 Virus Infection in Mice

ZHANG Yue', DONG Yizhi', LI Haoyue’, WU Xinxin', LI Xiaolei', ZHAO Jing'
1. Institute of Basic Research in Clinical Medicine, China Academy of Chinese Medical Sciences, Beijing, 100700; 2. International
Cooperation Department, China Academy of Chinese Medical Sciences
ABSTRACT Objective To compare the effectiveness and mechanism of Xiangzhu Fanggan Formula ( A By &
75) by sniffing and nasal drops for preventing influenza A HIN1flu. Methods Fifty-six BALB/c mice were random-
ly divided into normal group, model group, zanamivir group, high-concentration sachet group, low-concentration sa-
chet group, high-concentration nasal drops group, and low-concentration nasal drops group, with 8 mice in each
group. In the low- and high-concentration sachet groups, 15 ¢ and 30 g of Xiangzhu Fanggan Formula sachet were
used for sniffing for 24 h per day; while in the low- and high-concentration nasal drops groups, nasal drops of Xiangzhu
Fanggan Formula were given at a concentration of 0. 11 and 0. 22 g/ml, 20 pl each time, twice a day; in the zanami-
vir group, zanamivir was given at a concentration of 1. 025 mg/ml of 20 pl each time, twice a day; in the normal
group and the model group, nasal drops of normal saline were given at 20 pl each time, twice a day. Each group was
given prophylactic intervention for 5 days. Onday 5, 1 h after the administration of the drug, the mice in all groups except
the normal group received 35 pl of 50 LD, A/PR/8/34/HIN1 viral solution as nasal drops to prepare influenza A HIN1
model mice. The body mass of the mice was recorded and the rate of change of body mass was calculated daily from
day 5 to day 9 of the experiment, and the general status was observed. The mice were sampled on day 9, and the lung
index and the inhibition rate of lung index were calculated ; HE staining was used to detect pathological changes
in lung tissues and to score lung tissue lesions; RT-qPCR was used to detect viral load in lung tissues; and ELISA
was used to detect secretory immunoglobulin A (sIgA ) and serum tumour necrosis factor & (TNF-a) and interleukin
2 (IL-2), interleukin 6 (IL-6), and interferon y (IFN-v) in the lavage fluid of the upper respiratory tract. Results
On days 7, 8 and 9 of the experiment, the rate of change in body mass of mice in the model group significantly lower
than that in the normal group at the same time points (P<<0. 05 or P<<0.01). On days 8 and 9 of the experiment, the
rate of change in body mass of mice in the zanamivir group and the high-concentration nasal drops group increased
when compared with the model group (P<<0.05 or P<<0.01). Compared with the normal group, mice in the model
group had significantly higher lung index, lung tissue lesion score, lung tissue viral load, significantly higher serum
TNF-a, IL-6, IL-2, IFN=y levels, and significantly lower sIgA levels in the upper respiratory lavage fluid (P<<0. 01). Com-
pared with the model group, the lung index and lung tissue viral load reduced, serum IFN-vy, TNF-o, 1L-2, IL-6
levels reduced, and sIgA levels increased in the zanamivir group and the high-concentration nosal drops group (P<<
0.05 or P<<0.01) ; except for low-concentration sachet group , lung tissue lesion scores of the drug intervention
groups reduced compared with those of the model group (P<<0.01). Compared with the zanamivir group, the lung
index increased in the low-concentration sachet group and the low- and high-concentration nasal drops groups, and
the serum TNF-a and IL-2 levels increased in all Xiangzhu Fanggan Formula intervention groups (P<<0. 05 or P<<
0.01). Compared with high-concentration nasal drops group, serum TNF-x and IFN-y levels elevated in the high-concen-
tration increased group, and lung tissue viral load elevated in the low-concentration nasal drops group (P<<0. 05 or P
<<0.01). The lung index inhibition rate was 80. 84% in the zanamivir group, 41. 61% and 17. 90% in the high- and
low-concentration sachet groups, and 35. 40% and 25. 40% in the high- and low-concentration nasal drops groups, re-
spectively. HE staining showed that the lung tissues of the model group showed thickening of alveolar septa, alveolar
collapse, and infiltration of inflammatory cells; whereas, in each drug intervention group, the inflammation of the
lung tissues of the mice and the damage reduced, and the most obvious improvement was in the zanamivir group and
the high-concentration nasal drops group. Conclusion Xiangzhu Fanggan Formula by sniffing and nasal drops
could both prevent influenza A HIN1 virus infection, with antiviral and anti-inflammatory effects, also could improve
the pathological damage of lung tissue, and improve the immunity of respiratory mucosa. The nasal drops may be better
than sachets in inhibiting inflammatory response, especially the high-concentration nasal drops showed more effective.
Keywords influenza A; HIN1 virus; Xiangzhu Fanggan Formula (AR F5E77 ) ; sniffing; nasal drops; antiviral ;
inflammatory factor
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