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the mechanism and carry out experimental verification. Methods Firstly, through cytopathic effect (CPE) combined
with MTT assay, the in vitro antiviral effect of Dandelion alcohol extract was investigated using selectivity index (SI)
as the indicator. Using a mouse RSV infection model, the in vivo antiviral effect of Dandelion alcohol extract was
investigated based on indicators such as body weight change rate, lung index, lung tissue section, and lung viral load.
The mechanism of Dandelion alcohol extract was predicted by network pharmacology. RT-qPCR was used to verify the
levels of EGFR, MAPK3, STAT3, and IL-6 relative mRNA, ELISA was used to verify the levels of related inflammatory
factors (TNF-a), and Western Blot was used to verify the levels of NF-«B to validate the target and pathway results
predicted by network pharmacology. Results The results of in vitro experiments showed that IC;, was 0.005 mg/mL
and SI value of Dandelion alcohol extract were >200.2, and the anti-RSV effect became more obvious with the increase
of mass concentration. The in vivo experimental results showed that Dandelion alcohol extract significantly reduced the
weight loss of mice caused by RSV infection, decreased the viral load in the lungs, lowered the level of EGFR, MAPK3,
STAT3, IL-6, NF-kB, and TNF-q, and improved the lung conditions. The network pharmacology results screened 57
chemical components of Dandelion and 1 507 RSV disease targets, and after taking the intersection, 55 common targets
were obtained. Protein-protein interaction network analysis identified core targets such as EGFR, MAPK3, STAT3
and IL-6. GO function and KEGG pathway enrichment analysis obtained PD-1/PD-LI and IL-17 and other signaling
pathways. The result of RT-qPCR showed that Dandelion alcohol extract could reduce the level of EGFR, MAPK3, and
STAT3. The ELISA results showed that the dandelion alcohol extract could reduce the TNF-a levels. The Western Blot
results indicated that the dandelion alcohol extract could decrease the expression level of NF-kB protein. Conclusion
Dandelion alcohol extract has good anti-RSV effect in vitro and in vivo. Its mechanism may involve targeting EGFR,
MAPK3, STAT3, IL-6, and other targets, and modulating signal pathways such as PD-1/PD-L1 and IL-17, in turn,

influences the levels of inflammatory factors like NF-kB and TNF-a, contributing to its anti-RSV effects.

[Keywords ] Dandelion; Respiratory syncytial virus; Network pharmacology; Epidermal growth factor

receptor; Signal transducer and activator of transcription 3; Mitogen-activated protein kinase 3; Interleukin 6
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Table 1. The main constituents of Dandelion and their pharmacological activities

ESil AR/ ELs s ES]] R/ ERS REN
S 33 FRMMERE A1 172 Ci3Hp0g
1 NS S CisHg05  [|34 4T 2 TR Ci6H1509
2 Wil iz 2% CisH, 00, [[35 3-O-WNMEREREZE e iR Ci6His00
3 ﬁib’i%—7—0—ﬁ—D—%%*%ﬁ C21H20012 36 375_0_:MHE1FM%§EE§ C25H24012
4 Wi #-3" 4", 7 -=Hfk CeH,0; |[37 3,4-0- "M AL 22 e G CosHa0,
5 Witz 3 -3-0-B-D-F-ZUB CoHyO, ||

6 Mtz 2 -3-O-B-D-H i A CyH304; [[38 ATt C30Hs00
7 Hitbe R =7-0-B-D-MEM AR (11— 6 ) -B-D-MEMFAIAIIH] CoH,0, |[39 AL CagHyg0
8 WJ'EZ%—?’,7—O—B—D—:D&ﬂﬁj%%*ﬁﬁ: C27H30017 40 ﬁé}ﬁ%@ C30H500
9 RIBFZR- 3 -HIik CisHin06  []41 B-F i I CyoHs5o0
10 PN N et o0, [[42 P T CaoHus0
11 ﬁ@ﬁ%—y—ﬁ—[)—%%*ﬁﬁ C21H20011 43 E‘%‘EE@ C3OH500
12 KRB Z -3'-B-D—Je I 7 CpyH3046 [|44 FFEURIR C3Hag05
13 AR E-3'-O-B-D-FjZ W Cy Hy0O,, [|45 AT B2 TR R C3,Hs,0,
14 *EZE':?{—7—O—B—D—%§%% C27H30015 46 ?ﬁ@ﬁmﬁﬁ—l'—ﬁ—D—%%%% C21H3209
15 AR -7-O-B-D-Ip UM CyrHy046 |47 EAE] CHys0
16 KE$2—7—O—B—D—¥§L%ﬁ C21H20011 43 E'gé @’%_7_@5&2 C29H460
17 FEIEHE CisHy0s |49 oA IR Cs0Hs500
18 #:#;_7_0_B_D_%%*jﬁﬁ C21H22011P 50 ;}i‘k\%:@ C3(1H51)02
19 EHH CoHy0 || HAZE

20 HFHARE CsHi,06 |51 B 5 CaoHs5oO
[llrES 52 BT i CaoHso0
21 WET® CHOs |53 S B B CasHysO
22 B TR S CHyO5 |54 ST 5 e CysHiysO
23 XTJ‘?E;XE%XEP m C7H503 55 ﬁé}ﬁﬁ&% C15H1804
24 IR C,H0, |56 AT CieHo04
25 TR CoH ;05 57 A2l R C34H500,,
26 R CioH 00, |[58 AL R B-D- AT CyH3,04
27 FLAsR CHO, |59 U HE AR B CisHx05
28 X R CoHg04 60 AT B 2 TR g C3,Hs,0,
29 23 i i CigHigOg [|61 G S C3Hs500,
30 B ETR Cp,H 50, |62 501§ ~7-Jf -3 B~ CyyHs50
31 YR 2 TR R CoH ;605 63 2l A T C3yHs00 1,
32 YIFRFER R g CioH 1,05

IUFEARRAE ) 3 CKX53 A2 s ( HA
Olympus A1) ) ; A51638 5258658 & PCR X
( FEBR R /RAEYEHE A FR/AF ) 5 Tanon 4600
2 A i 25 ( Ll REEAE ARl 2#
AIRAF) -
1.2 FEHMERA

AT BN (CRBFWP kA
FRAHE, L5 230001 ) , 2865 N RHEY T
N Y& Taraxacum mongolicum Hand. —Mazz 1) T 5
AR FIETA (U FEFERHARA R, 5
1023A021 ) ; DMEM 15 52 ( #it 5. 6124153)
FIMTT (Ht5: 40206ES7) Wy [ 58 4= ¥ 4 A
A R 2 Al 0.25% EDTA JiE i ( 58 Gibco 2
A, #t5. 17892) ; — H E WM (DMSO,

https://yxqy.whuznhmedj.com

[ AMresco A ], Hit%5: 231227) ; BRIREIH
+ a (tumor necrosis factor-a, TNF-a, it 5
202412 ) AR & W A BT TR A P R
iL>; SPARKeasy 41 21/41 Jifd RNA PR 42 Bt ) &

( F 5L M2 DNA 3G BREE, 595 AC0202-A) |
SPARKscript IT RT Plus Kit ( with gRNA Earser,
185 AG0304-A ) . 2 x SYBR Green qPCR Mix ( with
ROX, #%5: AHO104-A) #50 H L RRHEEY)
FHEABRA ]

1.3 HIERFEEEM

NAE/NRRE AT ( AS49 ) 4N FH A

W ESRHEABRA R RSV HILZRE AR
B FEml AT T, A T LR R BR 2 Ry
H PR AR R E



1624

1.4 Zh#

4 JH1% BALB/c HMEVE/INEL 36 H, 1K 13~15 g,
W b s 4l A AR SL 5 SR A IRA T, 525
WAV ATIE S . SCXK ( 5T) 2016-0006, SE
WY IR . SYXK (£ ) 2017-0022,
A5 28 LU 7R v B 2 R A g o v 24 A 5 B o At
i (BB A-5 . SDUTCM20240810625 )
1.5 SEAEERRYE&

B 200 g A JEUR R BT R B , n 10 £%
i 50% LW, MnFAEIEER AT h, $REC2 R, Wk
BRBURA I, B (425%xg, 10 min) , g, W
Jieds (il 75~85°C , HASE -0.08~-0.09 Mpa ) ,
VORI 48 h, BIAST A SEEER Y TR E S
1.6 FIMURSIERMR
1.6.1 e

4 A549 4ARE E 80 CHUHE, BT 37°C/K
BB T PO R . LA 106 x g, 3 min X4l
MR TR OAN R, B AR R, AR S
W, T A T O A S B B ) A RS R
B Hb KT 4 B AT B, il 43 B A 2 A
15 2 M R B A SR IR, I AERRAERS
FEAM I RGSR 6 ho WHHT G FRI, dkakss
FRAML . SWLEE 2 4 Lk £ 2 80% BYFRIZIL A
BERT, HRR1 3 WL B TR R, DAY
i
1.6.2 JBmEY ¥

TE A549 A ML A BE IR BIR 2 70% i, 7%
B AT IR 5L, (] PBS vk 1 W A0 M, S A
200 pL BRI (RSV) , FRERHE S8 37 ML LAAR £/
IR AT A 45T, N AN T R SR A
F%o WAEEE 15 min 5688 1 RIEFRIL, 2 h J5 558
BRI AR FREE, I PBS vk 1 40H,
A 10 mL 75 2% FR4- 75 1Y DMEM B55%9% . 48 h 4,
B H A DS AR . IEFREE A, Kb
FRMF BRI TZR (3~4 K ) RRAEIR, LIRE
SRR PN R BERIURL . S8 BURRIIE IR IS, BRI
N R 2 B0 T, 106 x g B 3 min,
WA IO %E, 7F -80°C IR .
1.6.3  Jada A1 ME

¥ A549 451 RN T 96 fLAR T, JFET
A CIRJE 37°C. 5% CO,. HIXHEE 75% )
FIAN S FRAE TP B IR 12 he ¥ “1.6.2" TR
WA IR 10 5 HLRRRE 7 VR BE, B —In A4,

Frontiers in Pharmaceutical Sciences, Oct. 2025, Vol. 29, No.10

REARRBEEICE 6 NEE AL, PR 96 fLik
HOHTE TAMEE SRAA P SR 48 ho BEFRIME], %
PISCHIF I KA LT O, B 2 4% I Reed-
Muench 235490 B B2 F A A B e it (50%
tissue culture infective dose, TCIDs,) .

1.6.4  mfeFprEm 2

FEREFR 12 h J5 1 AS49 4R A PO A S 13 A
Ui BE 8 MU EE AT A DR IR, D& A N IR
A, IFHEABARZHT T 3 REL LR,
48 h JE WA MRS TE O, MTT Aer I 40 s ok
FHEEARXAE 490 nm 2L WDOGEEE (OD) A, If
H GraphPad Prism 5 X {HVE KA 252 B A i &1
WeE (concentration of cytotoxicity 50%, CCs,) o
1.6.5  HijmAiE Al T

FEREFR 12 h J5 B AS49 4 b A4 B8 3 1%
P R 8 AN MR B Y Tl A DB Y, SRR
BB S AN IR RN, B 3 AN AL,
BT ML TR R R 48 b, WL A A 1
B, MTT kA A s 1, bR OD {H,
% )5 181 GraphPad Prism 5 #{4-E E LG 2592
5 KA W e B ( concentration for 50% of maximal
effect, ECsy) o
1.7 CPE 3%

A549 A IRIHE AL S, BB, AT 96
fUh . BCEZS I IR B | PR A (A
LK) A ARSI, IR S 3
SAL, BTAMHIER TSR 24 h )5, PBS 1R,
2P INZGW (AL 100 pL ), BEASE RIS 10 R
AR SR, K557 48 h JE WS4 21 CPE 1%
1.8 kKR HmESERMMTYEITR
181 #HARERLYH

Kt BALB/c /N BEHL 0 6 4, B4 6 H,
IHIBRIC RS UM RZE | B | P2 A (A
B | HATEEERYR. b AR A
TR 3 d NS, R IR ERIT TR A,
B 245400 2 R S T i ) 4% 3 ek 2 R A
VA 259 0.2 mL/ IR, 23K /d, BEASZL N2 (1%
HREHE B SRR A R K . TEZR 2050 1 R, T A
INERE P S e A T BRI B, 7 5 25 T 7
100 pL (1.2x 10° TCIDyy/mL ) , EZEHE 2d, 23
PR AR ZEL T S S ARG IR TR

https://yxqy.whuznhmedj.com



HEBIE 2025 10 BE 29455 10 81

1.8.2 R E TR M T

BER B9 2 00 A0/ BRARFEAE /NS R
PR, BEAR 5 d, E/NRIREALR,
1.8.3  #fon 4L 22 Fe 5 ARA ]

FHEH S 5 RARRGAZ) 1 h )5, FREIFLIREK
B ., WEEAbgE, i, FREE, AT
o BRI LA FAE -80°C, T RT-PCR £
W FEEMZEA 4% ZRPEE, HEHEELALSY R
il 1
1.8.4 BRI R 64 &

WIS Z R PR E , 4 OEERERUK,
THRE, A A R, MR, ST
HE J468, o 7E i N g AR5 i o
1.85 RT—gPCRA&M ) { AL P IR 8 &

2t SPARKeasy 41 ZU/41 il RNA PR 3 2 B
Alg (R4 DNA R ) $2HUE RNA, JF
FI G o B EE THI E RNA AR S5 4l i,
i3 SPARKsecript I RT Plus Kit %Ffrf2 RNA 747

1625

Witk 5k, 153 F] A9 cDNA 7= ) 28 2 x SYBR Green
RT-qPCR Mix i G479 1. R ik E
R 94°C . 2~3 min FIURAEYE L K 40 A9 KT
R (94°C. 10s, F160°C, 30s) o LIIKILIHE
Mok 55 #4 [ A ( peptidylprolyl isomerase A, PPIA )
KNS, et 27 N AT 4 S R AL R
mRNA X RIEA, Sl a5 19 v 510 an
£ 2 PR
1.8.6 RT—qPCRA&M ) FI4 L P R & A
KRBT, E5#F58FTRHERA T3, 22 R
HEE G B3 Fe Bt A F 6 KT

B “1.8.57 T F Fr 45 19 cDNA 7= 4 28 2 x
SYBR Green qPCR Mix i & #4179 3. [ %
4K 94°C . 2~3 min FIAR AR DL K 40 A~ 34 1
R (94°C, 10s F160°C, 30s) . PhB-shEE
Fi (B-actin) NS, it 27" i B AT
LI FE mRNA AHX kK, SEg6 i
KI5 1P A N6 2 FitR

=2 519F%

Table 2. Primer sequence
R IEm Y AREIEY]
p-actin GTGACGTTGACATCCGTAAAGA GTAACAGTCCGCCTAGAAGCAC
RSV-N ATACACCATCCAACGGAGCAC GTGTCTTCTCTTCCTAACCTA
EGFR GCCATCTGGGCCAAAGATACC GTCTTCGCATGAATAGGCCAAT
STAT3 AGGAGTCTAACAACGGCAGCCT GTGGTACACCTCAGTCTCGAAG
MAPK3 CTGGACCGGATGTTAACCTTTA CTGGTTCATCTGTCGGATCATAG
IL-6 TTCACAAGTCGGAGGCTTA CAAGTGCATCATCGTTGTTC
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E: EGFR: & & AKX BT (epidermal growth factor receptor ) ; STAT3: 4254554 3% E B -F3 (signal transducer and activator of transcription
3) ; MAPK3: 2% g &/ 8853 ( mitogen—activated protein kinase 3) 5 IL: & Zgf/~Z% (interleukin) .
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