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Mechanism of action and clinical progress of nebulized inhalation of interferon for viral respiratory
infection

LIU Zhihui"*, LOU Penggiang' (1. School of Basic Medical Sciences, Zhejiang Chinese Medical University,
Hangzhou 310053, China; 2. Pediatric Virus Laboratory, The Affiliated Hospital of Liaoning University of
Traditional Chinese Medicine, Shenyang 110032, China)

ABSTRACT

administration routes, including intravenous injection and topical application, impose certain limitations on clinical practice. In

Interferon (IFN) is a type of cytokine with broad-spectrum antiviral and immunomodulatory effects. Its traditional

recent years, nebulized inhalation of IFN has offered a local antiviral pathway for viral respiratory infection. This review showed
that nebulized inhalation of IFN can act directly on the respiratory tract, exerting broad-spectrum antiviral and immunomodulatory
effects locally with minimal systemic drug exposure. Available clinical evidence suggested that nebulized inhalation of IFN yields
certain therapeutic effects and acceptable safety in infants and young children with bronchiolitis, viral pneumonia and other related
diseases. Local irritant reactions were common, while systemic adverse reactions were significantly fewer than injection
administration. Nevertheless, high-quality evidence-based evidence was insufficient and dosing regimens had not been standardized.
Currently, nebulized inhalation of IFN is mostly an off-label use. Its clinical application must strictly comply with regulatory
requirements, with adequate informed consent and institutional approval. High-quality clinical trials and prospective real-world
registry studies should be conducted in the future to unify dosing regimens and standardize clinical practice.

KEYWORDS interferon; nebulized inhalation; viral respiratory infection; off-label use
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FUIEL, B2 = VPG SR R 25 iR L BRI & B R 5 A
KSR, A B 1 I I JR e BRI R SR BORE BE VR YT IR
TP, ARSCLEAR TFN F AL A B VE AL | 2545600 I
PRIV, 2 P OB 16 BH 45 FH 25 B0AR , LU R 9 B 14 IR
W R I R SR PR 2%
1 IFNBSZE AW EREXRNIERIE
1.1 IFNBISESEYFETEE

IFN & —Z B AT 2 A0 e an i iR 7 ik 2
P S R AL ) Y, R T AL T RUR I A,
I RUIFN G255 IFN-a(F 24~ E7) (IFN-BIFN-0 %5, &
PG B G2 N A ALY o e BRI A A T T Ak T
RUIFN, 8 H b 555 i i s &) 2 Rk 5 8%
WZIEE AW, 5 L a TR S (interferon-
stimulated genes, ISGs)Z&i5 , 7 AT EAREY . I
1 IFN-o 7 A2 B R IG R S5 A0 %) i 2 22880 TFN-
B Z AL AR FE AR A PR . 1T Y IFN B IFN-y, F %L
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I £k T 40 M5 [ 28 2443 (natural killer, NK) 4fi i1 53144 ,
VIS el 3, T URTE B A M 3 R b R 5
Re Sy A EEIYE T 4 Mg 1 (helper T cell 1, Thl) 7 a5
7285, T R R PR DR % e S i Wi ALl R v R G
BRI, TR TEN A2 45 TFN-N1 IFN-A2 , IFN-A3 ( X Bk
IL-29 IL-28A/B) , HAZ 158 5 ) - B3R5 T IE LT
ACIB S5 T 7 A, A e B i SUR BRI s nT i S 5 1
RUTFN B & (H RS & — 8 ISGs ik itk . X2 IR0 1
RO 12U IFN GBS 7F 26 AR R 3 R D UW 2 IR 4P 3000,
HiER W4 5 900 ROV B3R, IRz BlE 2 e,
1.2 IFNZEURANEFREFEFHNRFSE 2RI
T

IFN 25 AR A S5 EAZAE ] TP IE RE R - R 4 A
5 Ry iR e e 4 A , 75 T A0 B e ST B TR IR A, WA ER
o BELYBIr g B 5 ) JEL D, I 4 ey T A B ik v A
PEWE

IFN 54 R Z AR EE G )5, 5 R Z R Rk
B G AR | Y 7E T U Janus B4 (Janus kinase, JAK) ,
M ) JARAE 5 i 5 M 2 s 330 P (signal trans-
duction and activator of transcription, STAT ) {5 51 4% ; fifd
Jit P STAT1 . STAT2 & [ i it SH2 &5 F s b i -5 4
PR Ak % R A 05, B I B JAK B R 1k . Wi R 1k STAT £
FIE R — R AR5 A 40 i &%, 55 TFN 3 9% e Bz ot 1

(interferon-stimulated response element, ISRE) %54, o 81

ISGs #%57", TE4NMIR N , STAT 53U — R fA ] 5 5k 1
WIFFLE AL B )7 X ISRE, S24E 55 S 3805 4 7
Jei8h b E R ISGs P 5% . 1SGs Zitfith i) 2 1AL 36 2R 11
R (protein kinase R, PKR) .2’ ,5'-Z if H MR & Al i
(2" ,5'-oligoadenylate synthetase, OAS )/RNA [iff L &5t .
RN EEDUVESR A G5, BRAE 43 Il 40 o 5 5 o BRSO T
FEAF EE RNAT 7,

TFN 7] 15 5 NK 20 14 240 B 2 1 5 25 000 1, (2
F A0 A ra) ML B AL, , B AR R RE T 5 L IR SR 20
(dendritic cell, DC) & 1 3 2 241 2UAH 25 P 5 4 & (major
histocompatibility complex, MHC) Il 2843+ A I3 73
T434k5% 80 (cluster of differentiation 80, CD80)/CD86 ¥
Fik AR AR DC BT 5 [Ttk CL 454, et
JEEE R TfE, JEmT R Ak Th B G i 2% R A sk T
4 ifd (cytotoxic T lymphocyte, CTL ) 14 ; [R] st I &40 410
Jfi MHC T 2840 T 335, Rl F CTL U510 I8 B 28 B e
4. BbAh, IFN Al i DC 5 8l B4 T (T follicu-
lar helper, Tth) 40 RS IR [FEIVEH , A1 30E 0 B 45 R b
FGTAAR , R AT 2 [ A G 5530 P s, B U
SEPEHUREE R

[5G P28 SO AU A1, TEN 348 A o sz 1 A0 i A 5 B
JERRAS . R 1SGs B4t iR @ T HE M 7+,
RS 1M JAK/STAT 3 2o 2% Ak, b 1 4 LA 3% 6
(interleukin-6, IL-6) . i J&4 $& %E Al F o (tumor necrosis
factor-at, TNF-a) \IL-1B 2542 48 [l 3ot Rk, Dl aed
RAE N B 5 AU AT e I P R AR R
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FA, Z2 P 75 vl i A RS0 B 11, 4 IEN A A5
S I ISGs TIE, AMAS PRk IR IFN A5 1 028 v
B AMIEVE AR FE TFN, U HAE R RN 25 24 AT —
FRRE b s IR 5 Y SRR bR . S5 AL A BRAEH v k iE
IFN B0 % 2 00E S b e, PR s Jm 7l 1ISGs 2
I8, PRI TR A A A A T R R R T B b
2 IFNELXAHNARNFESHFIFEEAM
2.1 BENLHEMARINIFRHE

LRGSR AR L, Z5 AW A S8 o S B R
AR TP GE I, v SCP R AR B R 2 21
SIS B, B AL TFN-o L AT 5 4 L FA A1
I I 8 5 )10 9% 7% (respiratory syncytial virus, RSV ) J& %y
/N BRI N o B 2, T e A b R L R AP 2513
JI2E R E S E R 4 AT A — TR A 1
WA S5 Rk — D B, 556 A TFN-a2b (2.5 MIU £,
5.0 MIU, B H 21K, i 2E 10 d) HAT R 4F A2 PR 32
PN AR R IFN S5 LA 5 A RIE A Lt
PRAEARR, T i 24 0 e P A 4 B 2 % i B S AU ) 4 )
FOTE S 25 25, NI /42 BrPEAN RO Ak, 25%)
BEAEDURTSE R, TR il L K 40 M b
BRI, I PR A 0 785 S A B Ik TR A R TR A H5 L
]
2.2 HIFBEESATRANE

IFN 1A 5t A 28 15, 55 A0 H A% il d 2 251k
W RN SIEIR I T 4509 5 W is o . A DFFEIESE,
IFNFEH S AAME T B RiFfetE . EHA TR
alb.a2biF A ARSI SRS | B AT 4R i
AYTEE, ARG A BT, B A
R LI, BEA N TR alb EHIRE L A% e
A SIS I R 25 3 g 2 it £ 6 42 (mass median
aerodynamic diameter, MMAD) 24 3.0~4.5 um, A] G %X
DUBLT AR R IPIE , i 2 R i 25 23K o

Il PR 84 TFN 5 32 A EF 5k 55 (Can b T R 2N
FEIRAEL ) B APERE R B R (A M 23 1) BRA 25 Al
Mo ZBWF5EUESE , AR (30 min) N IFN 5 _FiR 259
RAE FAL, HoA Wi v ) AR 2 R4 (H P
BLHT, RS S S B IG B A AR T,

FEAH 2% AL 45 25 758 TPN ¥ WU AL MMAD 4 T
1~5 um WA RO . RiAE >5 wm i PR Z UL T
P R R, <1 pom A RS0RE 5 B ACHE H iR TR
BCRAG, T 1~5 wm BAS0R AT 38 4 5 ) TR S 0 e o
YER, B3 UL T GBI 20, R 15 R il 2 30
H AT P 1ifs R 25 A £ FH A8 TRN 22 S 33 500 80, v e %
AR A AEAE R B A3 1]
3  IFNEWMNTEfR S MR E B RIG AR A
3.1 EHZRER

B SRS RIB AL K )T W W T8 R e g
I, FELH RSV IEYLAIrE, LA RHIFK b B 5 431
K SCRAERZE N F R AR, T B AR LI S
Uit 2 IRBFSEIESE , 765807 WHRE S 445 5 R
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ISP LR b I A S5 A A TFN-o0 R 4 35 4 0 HE L g TR
SRR A] | iP5 02 NS 4P S ] () | 2 AR 2 6 ] e A3 Bt
K R AT R 2 b S R S5 AT A
21 TFN-a1b AT i 2B AR S B 4 S S R BULIYIR IR
SR H VT, I R A I AR E S 73 9 FR 4t (Ox-
ford Centre for Evidence-Based Medicine, OCEBM) Il a
GUFHE , 2 H HTIZ IR 55 G = P I R R 2 — o
AL TFN-o i1l R AR 25 AN T 2 U 2430
N, i85 HAR e R T D) RE S VA OC : IFN-o T 2 IE B 4HSZ
S )L Th/Th2 g J Ay, LI IFN-y KPR
W TL-4 55 Th2 B 258 RS IE RAERIE 5 X
STER =) a VA i e S 1 11155 ) 1 5 W 1 /NS | SN B 5
7 IFN-y | IL-10 /K3 k3 28 L D e bR . — T 5
22 ZZEBE A 600 511 22 &) JL 1 22 Hp ol Bl AL G HE G 56
(randomized controlled trial, RCT) {7~ , AHE T WL 3
S5 HHIAYT AL TFN-a1b (1.2 pg/kg) Al BT A %L
L2 i £ LRZ K g SRR | 46 0 g L RF 2 B (), —
A 16 IS 2 002 i 8 LY RGEVEAT 5 Meta 53#7
RN, F AL A IEN-a1b 3497 )L 3055 2 PR P I 18 950
B AT RCR T 3K 94.85% , B AL T LN RS 45 25, HAS
RSN & M AR,
3.2 TREMEMMRK

9o B PR M AR 2 1 L B A B BT i
WP B P9 , Ho RSV I R Bk U . B RTI R 1 JC R
BT RSV 259, ISR AR IR T R 3, 554 A TFN 2y
BRI T IR UL TR T HF-Br . FXT RSV il iR
I B I 98 S BRI 48, 55 A A TFN-oc HLAT B AR I IR
SRl FEARFEEINT AN [F] 57 1 4 IFN-a2b 25 f A
IRYT RSV Il 48 BRI , &30 /50 711 4 A 4 o AR L& J )
RN TE St F1E DR U 2 SIS BRI N 1 T S
Mo XFFHRF=IL RO NG | e s 5 2 fE
e fE R R (R 2R L, 3 0 e sl T P 25 AL T A TFN
B I PR (1 B 2 TR, R e 4T S5 B S SIE 52, 25 Ak
A H 2 IFN-a2b A F A1 95 25 14 1l 48 #8 JL il 35 v IL-6
TNF-a 55 5 5E 7K, [A] B 2 CD4/CD8” T 4 i L
H, T HUARGRBERGS . FB RSV YL i L AT PR fe
G PE A5 e S i By M B e EORERE IR, 55 AR A
TFN-y AT 2 I8/ RSV e J et £ A i S8 [ A

Jiang I R A Lt (BEHL U 28 R0 X R i
I FW, Ak A T 4H IFN-oLb A 1 35 45 0 JE 1 RS 75
PR il 98 AT R84 1) A AR A [R] | 2% 2% fige i [ AR 58
SEARF I ] UESE T AR A b 1A R E RN i
SVEL SRR R (COVID-19) 1] , IFN 25 1k
ANIRIFRE]) R . ST W, 1 RUAIAY IFN
JNf A P T PR W 25 A AF SR 9 7 2 (SARS-CoV-2)
JERL AR A HE DGR Y, LW 28 A 3R w5 A AL
AHEE G PRATFFE R , A9 55 AL A TFN A] i s g
BEVE PR 40 AR IR R SR I [H] , A £B 35 A R I R 2K 251
—IT 44 A 505 5] SARS-Co V-2 B2 v 7 A8 SR I YL HR
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AR AL E AT SR, 5 A TFN-a2b (J7 2 7 d) Al it
R b B H Y IR IR E R, Monk 457 IT R (1)
SPRINTER I 3 1lff AR 560 7 oA 14 1) 3 AR 5T 2 05, {H 25
RALR A A TFN-B 1a 7] f Ik COVID-19 13 B & 1
FRE A0 XU | %o FRE S A AT (0 ] 9 £8 5 B VTR
N FE o BRI 3], 3 A28 1k TRN {5 52 S0 il
RO A A O T Y R R I R TR S fE  IFN 2
TR A B 25 2L 7 R e A K T L BT LA e 22
A o

IFN Z5 AW AR YT A A AU VR F I PR . FH 75 A
AE VAR 45 25 DL 500 o X PR TR Ry 25 527 468 17%)
JiEFRH, ANEME AN 78 TFN-o 5 IFN-N A 3R A M E B L2k
SEI R 5 TN T IFN 28 78 0 L DAL B RORE S i o 32 2
FRAE B R 3 R IS TFN A [ m i =R G 3 o BB 475
WABLHS T F ] TN 500 AR Al ] 445455
3.3 MRS

961 M A e 8 2 L2 v & 1Y) At L P T R e
P , T AT AN T A R TR, SRS
UESE T Z5AL M A FEZH TFN-o L b I67 7 22401 ) Lyt i 1t M g ¢
I TS S5 3% o S SC AR FE 43 B T R TR) TFN Y. 2
(IFN-alb IFN-a2b) Z LA 5 5 BT 5 i6Y7
92 P MR 0l 8 ) I R RICARS , &5 SR i /s, R TR A 784 35 4k
W A7, YT 0 P TIR R0 T . 56 815k —
I SRR 2GRN LI, 45 SR B A AL A 24
J720, AR A TN Sl A TT /N LIRT 2 M A e 8 7 5 A
JPRCEAR
34  LFRIRE R

e R T R LRI R S UL P SR PR 05 , I
B EERIEA, BIRE" I E A TFN-a1b AT
JIN L R I T R 2 B, LR 4 AR LR A4 i
TS SRR T AR B, A ORI = TR R
o EMREEFRINIES, 55 A 4] IFN-alb 1]
A T T R L B NI R, R TR I R A RL
RONRI R B I GE R L, AR
FEAEUIR ST SR IFN-alb B A A L 23 18 55 AL AR Y7
AT R AT RO, TR T 2 BR AR A (immunoglobulin
AL TgA) 1gG 7K, BEARSE A 7K1, 4 Ja iR B Bk
MAHE KT AR B8], I B AR R 7 401 &2 % K 5 T o S R
TP IFN-alb B A R T F AU ATRYT I IE SR T &
A[$ETF CD3*/CDA* T 41 L, T 18 CD8* /K-, B35 i
LR PE RN . 22 SF M A UESE , IFN-alb B Al
S B SS AR A RS T LB S SR L PGB SR, n] T i
T 1gG IgA IgM K-, BB LR S D) hE s Hx e 2
P2 S JR g 114 9897 4 FH AT BB TR X e 8 g 225 7 ) 4
1B IR SIERRASA

H R I PR X 25 A6 A TEN BR300 7 A M7 ikl
FRIfE M ANGE— , HARR 256 WL 1; IR A7 e PR 2
Y g Sl RT3 N 0 X v N e o
R, FLARIG R FH 245 TE 3 L2 2,
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R 1 IFNEURNIETTFFIRE s 5 B IR RT3

B il Ik TR

ERLEER 4 0~ 0 kg k), BH2K 5~Td SERIRRE KR

RSV i) 077 1U/kg 1), B H 23K S~Td KT AR RIEAR A
COVID-19% 156 MIUAK, 50 13k 14d  EBERTE B
BR300 IUNG >3 80T TUNK 5~T7d SRANHAL Jas b

HK

SOJTTURK, B DR (RRAREERS 60 T~ 7d AEIRTETRL Splifhs

1007 TUAK, & H 1K)

RIS

4 IFNELXBRAHZEMH

AL A TEN 75 L R H 2 e B R A 1Y) 2
EVER 320, A RN 2580 H A2 — o, e WA
RSV R 55 Ak M A S 1) sl 25 AR IR A S HE B g 75
WYRE PP AN 45, 225 25 AR TROIN B R SR IS R TR
JE RN AT S, b A R A5 1R S5 A R
PR ILAN, il R S AL S5, S AE LA S TS
KR T 3 VRIS , AR ] 5 5B A s SE AR

5L S0 ke S s UL 3 5 TRN A LE , S5 40 A 38
TR 4 B ZR R T AR, P b 0 D B 40 25 DL ) R
FERER (A 3 FEE S U = 1), DL 20 s
A /N B B AT L v A VR S 5 T
RS SRS AT E AR —
4.1 JLEMAMZEMN

WA LHZGTAS AN . PV IS WoR , 51k
W A FEZH IFN-alb JA Y 2 PRI 98 SEULA AN R RO &R
FAL(<5%) , BN RN, TTH Rk TR [ 17
G, AR BN 2P M T RN R34, IbAh , ARG

WESE T Z Ak A IFN 76 B 41 3245 & L b 22 41k
R A ABXT T5 91 A B etk pain ™ 5.0 N0 i
ok S5 A A ERL AT I TR FH 28 D) W

JLE, Ju RS L, WP BRI R R
15 2 N, HLn] e B R 7 29 A B . 25 1L A TFN
25 R et S T ILEAR (EHAT
P -alb LB I R N & KAL) HEFEZ LA
IFN HT RSV ifi & | B4 2 <8 R 55 2R m 2 T I B
JERYY NS A A L] IFN-alb 51 R B4 S R IY
HRAEERE T M, LSS A TN B 5 A fb ]
FlHE BRI 20 7 TU/(kg+ %) A H 2%, Bk
B KGR AT 1000 J7 TU; S5 4 W A 25 2 mT 36 FH 1155
AT ARHE LA S R T SR A B AR AT S
ANE BN, 55 AW A S5 SRS Ik T 35 3 T, b
2 OIS K 5 Bz R TR LT S5 Ak A
IFN TR 52 Pk AR R, 8 W RSO A — e Pk & R (e A
A 3%~5% ) WEWANE (L) 29%~3%) , % 0] A28,
%2 5 Z AR W SR R A OGS A 2 i 4 vk
B,
42 HYHEBEERESERIE

H il 1 G255 AW A TEN 5 Ho A 245 4 FH B4 0 &
GEVERESY . HE b IFN 53U 7K AP e i
T 2R A A ZE AR T RV EE T, T BB IINAS B Sy & 2B XURS:
S AR SE N 2 ITTRBEOR . AR IR Z RSS2,
AL 25 1] PR 2220 30 min, —JEREFE LA ZIUFAR IR M 52
AP IR B AR IFNT,

R2 IFNEURNIETTFRER SRR ERIEESSR

Jelii F-fef RN el FRRR jREEE &I
FALRER BRI 2016 H L RCT(1=60) SEARTE BRI (B I B AR e Ta L4
20 20200 HUpRCT(=128) FAE N 90.6% (vs. 68.8%) s RINERE 4 AR 3.1%(vs. 15.6%) Ma A5 R0
Wz 20142 ZILRCT(1=33011) BT STt AR e T s B 92.3%~95.0% (vs. 85.3%) T BEALMCE ML, SERE T
B 2021 HPLRCT(=120) DRI TFN-y T IL-10 T A0 96.7% (vs. 86.7%) Ta  HEHLEGENM;
Chen 2020 ZHDRCT(i=600, 2K B ) SR T B TR R K R Ta  44FAR OB MNEN ZHRA L pgke 5
AL ngke) i ERE
Yang 2025 G5 Meta 27 (163075 n=2002)  FAALEIRAT R4 94.85%, (EFHUN Bt KRR 3E/D o DIRCT )y cmrasiin 5 itk
kIR R 20000 Hufuh BERCT(1=90) SEARIE KRV S e At s A 0% 95.6% (vs. 80.0%) Ta  SHEBUHLAL A 107 TUkg vs. 20 T UKg
Fiak 016> HLRCT(1=200) SR R R 4 96% (vs. 2% ) M SR B S Ta  HibL24
MRIEAT 2018% EifibRCT(n=140) RAEW T (IL-6/TNF-o/CRP) | ; ST AR 1 93.8%~100%(vs. 78.3%) Mo =#HFATEG I 10 17 IU/g vs. 20 77 TU/kg
00 ERLRCT(=68) VERERPGE1GE | L4 | b PNy T AR
Tiang 2020 S ERCT(n=164) T AITR A R BT AR R %R 6.5% vs. 3.5% Ib  REORME: > 4R R
COVID-I9  Jin2025" HEHRCT(1=505) FARATPN-Q2b TSR R AR AR Ta  BREEGTAVES b LA
(SARS-CoV-2)  Monk 2023 £l HRCT(n=623) FERE (BRI Ak B EH TR RN 107% vs. 144% (1L Tb  IEN-Bla(SNGOOL); TEA fiHIE H A RIT
0.71,P=0.161)
Ttk 20190 L RCT(n=300) TSR TR T B I AR 96.79% (vs. 89.3%) Ta BV aE s R A

(WTEEFAL) RT3 201757 Bl bRCT(n=120)

SV W0 B L4 s TEN- Lo B A 97,50, IEN-a2b AR 0 05.0%  Tla ARTERL =84 400

(vs. 82.5%)
5812016 L RCT(n=180) FURABEHHRMETIAE S SRR la  FEEUMARRRES
LOPER B 20 B R (1=80) A B A R AR 92.5% (vs. 67.5%) M G HflEs
(&) FRE 011 HHLRCT(n=160) S MR R s AR A TR R Ha WL HIREAER
HREEE 2005 LIRS (n=80) lgGlgA 1A MAIE TR A m S F R | 1 RARBERIE e A i
ik 2001 HLRCT(1=88) G ST | AR ok BB I la  PEESS AETHN-Alb
2003 B RCT(r=80) AEARI T 00 S SR Ak 92.5% (vs. 75.0% ) Ta  HBLALHATAE

ToThE | BRI, #OCEBM 201 LiFHE 4% (JRYT /TR 255

[ a: A BRRCTHY R G /Meta 375 1 b B BUHERCT (Z 0L/ 14

RTINS 5 T a: RCTCERALLEAERUE ) ; Tb: /MEARRCTEHERCT ; I - BEHLX FRALEEMERTSY o
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TFN F4) 246 X6 2 S UE A 455 e TR sl il 550 sl aod A
J B SRR RO S5 5 AR AR e B [ B s
PEPIG I e A A HUIRBR I RE S o . bakEs
SAEEE S S IFN A6 REE , 2516 A 25 2519
o Xk XUR: ] REHAIG ; (H 35k 25 2 T3 A 13 TFN ] 28 fifi
TR ML , A7 AE 5 R P TE AN KR 9 R BB PR
5 BinEAANREMNLEE

BB B 22 B30 TFN 16l 7] 79 245 it i B 45 16 R WSR3 1k
W AP IR S 25 25 07 58, IR IR S5 AL R 2 K 2 s Tl Ui
BT HI2 . 2022 4F a1 A0 (AR N R R ] B2 R 75 ) 56
T JUARHE AN T R AR YT T B RRR TS
U, B A U 28 2 B 017 R s, TR P2 i
5 A 3R LA G IE P A e 8 0 24507 %8 5 By P LA
o7 24 5 ST e A ELR B, X6 AR 1 I 1 25 01 SR A S A
22 R, I PR 5 SR FH TFN 2546 0% A G796 15 M 1
TE SRR P U R 7804 IR S KU, SR B 35 115 TR
B I R LGB I 5 2 2R A S A
WAEE TR B S5, R TFN 22 4b 28 25 i ) i 7 22
ZARFEIG R 2 0 72 |, /b 28 G 23002 500 S 4, AN )
I PRAFF 5T 5% R IPIETER 45 2500 i T RRAF AR R 2
St LEE BRI B bE RS , T BB 2 AL
FIJHRETRNS . AN, TFN #5532 385K A PR
SR BRI A A, BT SRS A3
FEF ARIFEAR 5 45 4 B I TR s 2556 T, AR G250 |
YEF AW, J5 S2A0 T E— 2 PR 5 T AL
LAV R 2T AR
6 HESRE

FALT A TFN BEASHE 259 B 36 05 T Bl , 76 PE i
T8 ) B A AU RS S VR T RN , R I I I R
YAk e B A N R . 1R R B LB L
AR IR R SR IR GE B A — T
B, A A nl A0 H e B e R A B, 44
IR ARIE MG —brifE . AT IF & 0 3 il 55 fb 2
245 1) TFN 435 K il 700« A Bh 2 R s 5878 V3R &
B A TR AR T IFN AR M KR P 3 8
JR A Kb A5 R 24 i 16 R 4, LA B Ra s A IR
FIBEAN, A7 B HE T+ TFN 7 Jili 350 A4 DAL R 5 i 8 s
T61] , [ st B 2 At At e A A s

Ja ST T T 2 KAEAR 2ty BEAL SCH IR IR
K, 583 IFN 07 i I UEIE PSR 3R 5 G — 45 25711
AN TU/ (kg - YO 1 597 FEAR1E , A0 28 B 40
HARER RSV ili R i i 5% 5 i — RN
Ja R Y | 3 DRI TFN B BBk 22 5%, B A Be A4 2
BFALS Y7 R, b o 5 10 B 41 ) TN 5538 4% ifif B
il b Rz A 200 IR ST AT RE PRI ST, R4
PSR B B R S e MR, HESh IFN Z LA
TE I I W SR G R A
FIZEE KA E FRARGEANZF R

TEZED; 2026 455 37 5 19

S ik
[1] RESCHE,5KIFA), RES, 45, 1990—2021 AF Bk 5 E T

[2]

[6]

(7]

[9]

[10]

[11]

[12]

[13]

[14]

[19]

[16]

[17]

T IR T SRR 5 7 HE B A R FN < T A BRI T AT
FERE I Z BRI AT D). R AR AT S A, 2025, 46
(10):1786-1794.

TRAR, R . TR ARG S maE A AR, A
Yy T A, 2006,26(4) :95-100

Morris A, Cooley M, Blackman M. The interaction of in-
terferon with the immune response[J]. J Hepatol, 1986, 3:
S161-S169.

Stanifer M L, Guo C C, Doldan P, et al. Importance of
type I and I interferons at respiratory and intestinal bar-
rier surfaces[J]. Front Immunol, 2020, 11:608645.

Stanifer M L, Boulant S. Differential signaling by type- |
and type- Il interferons in mucosa[J]. Curr Opin Immu-
nol,2024,86:102400.

Stark G R, Kerr I M, Williams B R G, et al. How cells re-
spond to interferons[J]. Annu Rev Biochem, 1998, 67:
227-264.

Jafari Z, Ahankoub Nazhdi Z, EmamAlizadeh M, et al.
Type I and I interferons in asthma and respiratory in-
fections: new insights for potential treatments[J]. Int J
Biochem Cell Biol,2026,197/198:106960.

McNair A N B, Kerr I M. Viral inhibition of the interferon
system[J]. Pharmacol Ther, 1992,56(1):79-95.

Fensterl V, Chattopadhyay S, Sen G C. No love lost be-
tween viruses and interferons[J]. Annu Rev Virol, 2015, 2
(1):549-572.

FEH R A K% mAN TR alb
FAATIE APERTTE[T]. EBREGZETTEA R, 2019,46(6) «
456-460.

Yang M M, Guo L P, Wang Y R, et al. Aerosol inhalation
of human IFN-alb exhibits anti-RSV activity in mice and
favorable pharmacokinetics/safety in Cynomolgus mon-
keys[J]. Front Microbiol, 2026, 17:1767720.
Garcia-Huidobro D, Iturriaga C, Perez-Mateluna G, et al.
Safety, tolerability, bioavailability, and biological activity
of inhaled interferon-a2b in healthy adults: the IN\COVID
phase I randomized trial[J]. Clin Drug Investig, 2023, 43
(6):447-461.

T R PR GE L FAAXTEAN TR -a2b 4
Pris Ak Aoy T AR R M D] LR 2422k, 2017, 23
(3):1-5.

SR, TR A G ATIER a2b W
A NERE RS 8 PR A WIS A 5T (0], o [ B4R 24
2#,2024,41(18):2496-2501.

B A R, 55 TIRRBRS U T R e i &
ST AR L SN 58 P (0], v s PR 24 2y 2
75,2022,38(16):1843-1846.

AR KRR, B E . EHATIR a-2b BEE A o3
8 SNFEIRE AR N LB AN S U RS TR IL-18 IL-
33 AL, AR E R, 2020,42(3) :485-490.
SR, R, EM . TIRBEG AT A3 78+ S N ETR
AW AIRY /N LI RE T B S = i A2 i R L%

China Pharmacy 2026 Vol. 37 No. 19 £ 2619 -



[18]

(19]

(20]

(21]

(22]

[24]

[25]

[26]

(27]

(31]

[32]

[33]

-+ 2620 -

(1. TR 2R (B0 , 2017, 14(2) : 158-161.
FERIE , W05 , G20, 5% F WA EH AN TR albif
ST/ LB S RE R I R [T]. T E 24057, 2016, 27
(6):758-760.

R0, S, XREE . A TR a-2b 5507 /N L
BN ST RITT RS SR RERYSE R[] v AR
BRag, 2020,30(2) :50-54.

W e, B, XA, 45 FARATAN TR alb
R/ NLEPEBA S VE R ZHOOHED). PESSHIL
Bl ,2014,29(11) : 840-844.

R, FERAT, E0 K, A EH A TR alb K
NIRTT/ N LB S AL RE S TR -y 4
K10 K sgm[)]. JLR 22458, 2021,27(3) : 31-33.
Chen L N, Shi M F, Deng Q M, et al. A multi-center ran-
domized prospective study on the treatment of infant bron-
chiolitis with interferon alb nebulization[J]. PLoS One,
2020,15(2) :e0228391.

Yang L X, Cao L, Zhu Y N, et al. Efficacy and safety of
nebulized inhalation vs. intramuscular delivery of inter-
feron alb injection for paediatric patients with viral respi-
ratory diseases: a systematic review and meta-analysis[J].
Front Pediatr, 2025, 13:1654973.

FEAAHE, EFE . AR EHN TR a2 EH WS
P AGETT /N LIS 5 M5 R A 58 9 728 LU 0], Bk
78 ,2020,49(1) : 105-108.

WRAGHL, D e G0 A A TR a-1b IR YT
ANUIE B R TR TR Ve H D). SF SR R R
“FBEtEd,2016,37(31) : 3928-3929.

BRIRLL, 5Kk, Bty , 55 . AR B2 TR o2b55 1
AIRTT LR RE R BOY 73 B HORT L R PR i
PERERIZIA[I]. LR 7%0E, 2018,24(10) : 25-29.
TG, A2 Wk, 5 y- TR E W ARSI
1B MO AE T A LB Ny FROWEE (D). P SEHD LR
,2000,15(8):478-480.

Jiang R M, Han B, Song M H, et al. Efficacy and safety of
aerosol inhalation of recombinant human interferon alb
(IFNalb) injection for noninfluenza viral pneumonia, a
multicenter, randomized, double-blind, placebo-controlled
trial[J]. J Inflamm (Lond), 2020, 17 19.

Kim Y M, Shin E C. Type I and I interferon responses
in SARS-CoV-2 infection[J]. Exp Mol Med, 2021,53(5) :
750-760.

Su H C, Jing H E, Zhang Y, et al. Interfering with inter-
ferons: a critical mechanism for critical COVID-19 pneu-
monia[J]. Annu Rev Immunol, 2023,41:561-585.
Peiffer-Smadja N, Yazdanpanah Y. Nebulised interferon
beta-la for patients with COVID-19[J]. Lancet Respir
Med, 2021,9(2):122-123.

JinY P,Meng X M, Qian Z P, et al. Efficacy and safety of
interferon alpha-2b aerosol therapy for patients infected
with the SARS-CoV-2 Omicron variant: a randomized
controlled single-blind study[J]. Cell Immunol, 2025,414:
104992.

Monk P D, Brookes J L, Tear V J, et al. Nebulised inter-

China Pharmacy 2026 Vol. 37 No. 19

[34]

[35]

[36]

[41]

[42]

[43]

[44]

[45]

[49]

[50]

feron-Bla (SNGO001) in hospitalised COVID-19: SPRINTER
phase Il study[J]. ERJ Open Res, 2023, 9 (2) : 00605-
02022.
Major J, Crotta S, Llorian M, et al. Type I and Il inter-
ferons disrupt lung epithelial repair during recovery from
viral infection[J]. Science,2020,369(6504 ) : 712-717.
Grajales-Reyes G E, Colonna M. Interferon responses in
viral pneumonias[J]. Science, 2020, 369(6504 ) : 626-627.
R WREORE, B AL TR o-1b Z IR 2 S)
JURDIZ LRI A RACR[J]. Hh [ B2 24 541, 2019, 16
(20):156-158.
OIS, Fed i, Ak =2 ARNEAEL TR F A S
RGO TR TIRIZ R MR S8 I R R0 LEBIFSELT]. TR
B=2,2017,28(6) :898-900.
S8R = AR TR B BTN L
A5 P RBOAEE[T]. JLRH2G2, 2016, 22(11) : 65-66.
Bz . TR a-1b Z W AIRST /N L _EIFIRE i 7
PR PRI, ImTE B2, 2013(8) : 1199-1200.
FARE AR, XA, 4 AN TR albifyr /b
PR TRl R TS0 A (], BT IY RS A AR,
2011,20(11):1342-1343.
KBS, 2 R E T . TR alb B A 218
FALMAGRYT /N LSS b PR T SR 1 s RS8R S
P[], IRREFEHZ],2025,18(12) 1 129-131,139.
TR, BB E  JE %, . TG S EAANT
PEER ol X JLZE P IR T 5 s 5 R R i 4 1407 A % A
BEYIRERZNA[)]. FhAerp 24277, 2021, 39(11) : 189-192.
20 R AR, S EHAAN TR alb AR
B A AR TR YT L S b I R Y e YT R B
XIRBEDIRER ()], TR BEAF, 2023, 34(6) :818-821.
HIERIS  RE R, M= be, 45 AN TR -alb7EJLE}
R R IR T]. AR S L LRHIG R A S, 2015,
30(16):1214-1219.
NG, bk, B, 25 REMEAT A LSS AL A2
AN TR alb Wi 52 M e A EFSE (0] h 2 5
2011,22(14):1277-1280.
SR, i a5 CEAN TR -a lb 7R LRI AR
LR PO ], PRI LRHIR K 2% &, 2015, 30
(16):1220-1222.
FRSCH, ML B 5 LRFEHA TR alb ik
FEFE ST I]. LR 222R, 2019, 25(12) : 43-46.
LiuY G,Jin S W, Zhang S S, et al. Interferon lambda in
respiratory viral infection: immunomodulatory functions
and antiviral effects in epithelium[J]. Front Immunol,
2024,15:1338096.
Zhang W J, Yang J G, Hao M Q, et al. GB05, a safe and
effective IFNalb inhalation solution for treating respira-
tory syncytial virus infection[J]. Int J Pharm, 2025, 673
125426.
Brzoska J, von Eick H, Hiindgen M. Interferons in
COVID-19: missed opportunities to prove efficacy in
clinical phase Il trials [J]. Front Med, 2023, 10:1198576.
(Hehi H :2026-06-28 &[] H 18 : 2026-09-12)
(AT - AR TR )

thEZ 2026 4E55 37 4245 194



