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O E BN A T2 REENE s (MAPK)/ME 5 # 5 & 4 5L A F 3(STAT3) i %48 T AKX 2 F F1(GF1) 4 % B M 5
K (AR) K R 09 B EAE R BB AR, Fik WM SD K R4 A AT (15 R)Feib 4 (55 %), L PR AR KRNI ERG
B BB B R A 7 A A AR K RAEA . W80 m o 69 K A AL A AR 40 &) 2 GF1 41[2.5 mg/(kg-d)]. & # & GF1 41
[5 mg/(kg-d)]. & &€ 20| Fa bk 2t B8, 1.5 mg/(kg-d)]. & 7 & GFI+MAPK # &% #) 48[5 mg/(kg+d) GF1+0.2 nmol C16-PAF], #-41
10 25 5 AR P RALAIRK R 10 R AT OB, SAXRAEREEFER(F)ERTME G RIAAERER FR1K,#E
$:28d, RADHE MEXRARERFHAFE L REKIFH MR L B ABAL R T AN L HE# ki P LEmlhis,
A P K B F [ 8wl F 4(IL-4) IL-17 .y F# % (IFN-y) 4= e 52 32 5% & E(IgB) R T, B AR 45 B4 20 P AR K 2m 5 B MK 4m
M3 B VAR MAPK/STAT3 i@ 5540 % F O ) R AL, R 55 9B  ARA K R F AR LR BmERG AR, T
JUE) A | K 2n LR A R R B SR RIE S, B an b K i PE B B P s a0 I ME K 2e IR A B A AR R
4 e 58 B, IL-4 \IL-17 \IgE 7K-F , vA & p38 MAPK ,STAT3 % & 49 B8R ALK T 3% R 3591 3 K38 m , IFN-y 7K -F 2 F Bk (P<<0.05) .
5 AR, B MM R R AR LR BR3P IR, & 2B B ERE, BG M ZGFLA R FHEaah
E ¥ BAKN 2 GF1 40 2 3 (P<<0.05) ; C16-PAF 7 2 # 1% 4 GF1 Af &€ Z 45 AR 09 B & 4F A (P<<0.05) ., Z5if GF1 TA& & AR K &
8 5 KRR, R SRR L 4R KR BB ; B AE A T Ak 5 494 MAPK/STATS i 330 & % .
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Improvement effect and mechanism of ginsenoside F1 on allergic rhinitis rats based on the MAPK/STATS3
pathway

LAN Jiahui, ZHANG Tao, DONG Wei, LIU Chang, HU An (Dept. of Otolaryngology, Longhua Hospital
Shanghai University of Traditional Chinese Medicine, Shanghai 200032, China)

ABSTRACT OBJECTIVE To explore the improvement effect and potential mechanism of ginsenoside F1 (GF1) on allergic
rhinitis (AR) rats based on the mitogen-activated protein kinase (MAPK)/signal transducer and activator of transcription 3
(STAT3) pathway. METHODS Male SD rats were divided into a control group (n=15) and a modeling group (n=55). The AR
rat model was established by basic sensitization with ovalbumin followed by local challenge. The successfully modeled rats were
randomly assigned to the AR group, low-dose GF1 group [2.5 mg/(kg+d)], high-dose GF1 group [5 mg/(kg-d)], loratadine group
(positive control, 1.5 mg/(kg-d)], and high-dose GF1+MAPK activator group [5 mg/(kg-d) GF1+0.2 nmol C16-PAF], with 10
rats in each group. Another 10 rats from the control group were randomly selected as the blank control group. Rats in each group
received corresponding drug solutions or normal saline via intranasal instillation and/or oral gavage once daily for 28 consecutive
days. After the final administration, AR symptoms were observed and rhinitis symptom scores were assessed. Histopathological
changes of the nasal mucosa were examined. The number of inflammatory cells in nasal lavage fluid, serum levels of inflammatory
cytokines [interleukin-4 (IL-4), IL-17, interferon-y (IFN-y)] and immunoglobulin E (IgE), as well as the density of goblet cells,
the number of mast cells, and the expression of MAPK/STATS3 pathway-related proteins in nasal mucosal tissues were measured.
RESULTS Compared with the blank control group, the AR group exhibited marked pathological damage to the nasal mucosal
epithelium, characterized by interstitial edema and inflammatory cell infiltration. The rhinitis symptom score, the number of
macrophages, lymphocytes, eosinophils, neutrophils and mast cells, the density of goblet cells, the levels of IL-4, IL-17 and IgE,
as well as the protein phosphorylation levels of p38 MAPK and STAT3 were significantly increased or elevated, while the level of
IFN-y was significantly decreased in the AR group (P<<0.05).
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showing more pronounced improvements than the low-dose GF1 group (P<<0.05). C16-PAF significantly reversed the ameliorative
effects of GF1 on all quantitative indicators (P<<0.05). CONCLUSIONS GF1 can alleviate rhinitis symptoms in AR rats and
inhibit inflammatory responses, which may be related to the inhibition of the MAPK/STAT3 pathway activation.

KEYWORDS ginsenoside F1; allergic rhinitis; inflammatory response; MAPK/STAT3 pathway

75 3 1 5 %% (allergic rhinitis, AR) , PR i ok &
R, JE T WL TE 1S P R P |, H R 52 IR 5 35t
TR R 3L [F] 520, I 55 18 i 25 22 Rl I I R G2 5 b ]
R, R S 2R G e AL Y L A R
93, A2 PR R I SRR S | & 1 B RSN P AR B
DA J VT | S0P Vi ZKORE S5 iof R G 9 5 g AL
AR, BFSEAE T, AR PUAZ O BRIE RN A Th2 Seiie i 24 ok
iy , e 24175 S e BREE 1 E (immunoglobulin E, IgE) /-5
1y 1 BVARZRSON . AARMTEIRYT , AR AT — 20 3308
T R BT e AT MR, 51 R S B RTE A 18
PEELSE R A UK AR | 7 3 Rk e Ry SR A
S B I R 0 28 S e A e 24 8 i B 7 3 T R B O
BRRER  AHXF BB 3 R AT AR R, B L3RRy T TR A AL
REL Ty s 1 Jre SO Fr) 20 e 9 s [, R IDI el P Bk 245
FIREn| kS REEA S A RN, Ktk , ik BA
FITRIRT TR C O ST AR S50 DG )

ANZ B Fl (ginsenoside F1, GF1) i A S 2 Re
FAZ A Rg KBTI, /& —MiA B H " B
F W], GF1REHY TR SR RO 4 ML D) RE , el 4% 18 M B 55 %
/N TR MR A AR . KT, OC T GF1 4T AR i H
P AE I K AL 5 AN BH i o 22 24 I 005 19 2R 1 B
(mitogen-activated protein kinase , MAPK)/{5 5555 M %
Sk AL R 7 3 (signal transducer and activator of transcrip-
tion 3, STATS3 ) i 4% fitg 18 Aok 94 45 240 B Jo S0 A G L D) 7 5
K5 M $E 20 A 3 5 5 01k, 3 R ) Wi R A 90K s v
RV RPN MR TS AL R . FE AR ELS AR, B
Ji T 35 T B A IR R 8 MAPKY/STAT 3 3 (1% (1) 53 & 1
A, TR 2 Th2 78 9 A PR A R TS0 B 8 T 1 4 L 1)
TR AR N B R A SR B, R 1208 B2
AR RAE SN FIAZ O IK Bl 3 [ 2 —", AR ST S Ao
AR K FUBERY | 3T MAPK/STATS il 9] 4 481 GF 1 %
AR FYEAE F B TERIL , LIS AR ARG T e S
s ARG TS

1w
1.1 FENUE

AW T 3 B A$ 4045 MD SpectraMax Plus 384
UG FR 1Y (25 [E Molecular Devices 2 H] ) . BIX-31-02B
AR (AL b A BHE AT BR A W) (BIS910 AUBEIR 1% 5
Gt (AU AR A A= YR A FRZA 7))\ LabCope-96 14
SV A (i B s AR W) B A BR /A F] ) | HistoCore
AUTOCUT # A 31 7 AL N T B 2 AL A A PR A
CipE
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GF1EURNZY it A131046, 4B =98%) 1 [ |- 1
sl A R A 5 &0 e (RS it 5 vT14288,
4l =98%) W A AL 50K HE AR B A R 7] s MAPK 3
76 7 C16-PAF (JFURH 2, 4L %5 HY-108635, 4l i 99.15%)
I [ 2% [l MedChemExpress 23 A ; B [ 8 [ (4iL5 WKQ-
0021924) 1 [ 141148 4t 5 a5 AR MR A R\ A AL
ERAR TR (L5 C5085) I 11 b 5t 1o 58 2R Ak W 4 AR AT BR 2
) 3 R B 40/ % 4 (interleukin-4, IL-4) \IL-17 . IgE .
v Tt & (interferon- vy, IFN- ) fiff 5 G 228 W B I 22
(ELISA) 7 & (it 43518 ZK-R3139 . ZK-R3151 . ZK-
R3092 . ZK-R3343) W B I FRHED R AT R A
Ih ARG -PHEL (HE) | W 28 B 8 4% 6 (L5 20 51 o
GFR9754 . GHK4398) ¥l [ 7 & th Fe A= M BB A7 PR
3]s i R A 5% (periodic acid-Schiff, PAS) 4L {37 £
(b5 G1008) 1 [ It 5t % 3 ERBHE A PR/ 7] 5 Diff-Quik
Yefr il & (HE 5 hz-44664-1) 1 [ P E S0 A PR
H s YT BER 1L p38 MAPK (phosphorylated p38 MAPK,,
p-p38 MAPK) . p38 MAPK . 5 /& ft. STAT3 (phosphory-
lated STAT3, p-STAT3) . STAT3 . B-HL 8 % H (B-actin) T
A R AR i S AL B B AR G0 Y LT TeG (HHL) 41
(41t 543 %1 SOB0897 . SOB0283 . SOB1290 . SOB0852 .
S0B2035.,S0B4002) 4l 1 At M 3r 38 5 2B W B B A R
NI
1.3 KIEEIY

SPF 2tk SD A B, /K H 180~220 g, A 1 117y
A m R A R A AR P Al ES o SCXK ()
2023-0005. Fr A s 3% T b B 5E (=l 21~
22 °C , FHXHE ¥ 55%~60%, £ 12 h BIRGEER) I, A
B oK, FHENTENEIR T do FTA Shi S s 1
PECSE g s PR AR H T AR R ) S T R Bilgrh =
2R 2E M E e A 2 e SE G S (e B ZE 51 S w At (R
82574751).,

2 JiE
2.1 HHEHE SHKRRH
KT A BT R R X IR (15 H)

FiE A (55 ) o Horp, B2 K SR 225 A OGSOk 7
PR AR B 1 G BRI TE A O A - S R
70 - A PR KB O (55 0.3 mg BRI AR 1. 30 mg &AL
FAARER B 1 mL B A= BRER K ) L BRI 1T, 3R 7k, 5T
FERNBU S 7E TR AR 15 K, 0L S s i 1 B0 1 2K
H-LE BER KR (3% 5% SR EEH ) , B 50 WL, &K 1
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WGRRER T d, TRk . AR FRR L G
B b T R AR YRR K B s o W Y 22 AT R AR
H 8 RAEARTE53>5 41, WK Ry i B o™, %l 2
KR PIAHIF 7 2 T A AR AR BRER K

FFE R 50 HOR R 3 AR 4 I B GF1 40
(L-GF1 ) . %7+ GF1 20 (H-GF1 40 ) . &8 fi i 26 (FH
P %] i, Loratadine 41 ) . i 7] & GF1+MAPK J# 1 7 41
(H-GF1+C16-PAF #H) , 44 10 H . H:rf,L-GF1 .H-GF1
2R A B3 26 8 J T 1 GFL 253 (LA AE 3R 7K )
2.5.5 mg/(kg-d)™, [F] A B S5 AR AL B 4L K 5 Lorata-
dine 21 K FRUHE ' G20 7R b 259 (LAAE BEER /K s R ) 1.5
mg/(kg+d)™, [RJ 28 B i e SR E BER /K s H-GF 1+
C16-PAF 2 K flZ 8 i 1 GF1 253 5 mg/ (kg d) -
B 4 pmol/L 1) C16-PAF ¥ i ( L2k R 7K Ry 5 71)) 50
WL B 2 R LA 2 IR, 42 28 do MK R ZH i
PLBEBCR B 10 2/ h2s I BRZH (Con 2, [) ik (bl
T FNE B XGER) 245 T SRR BEER K
2.2 KR ARERWEFHTS

KRG Zj e, B AR R ARGE IR, e B st
WE VLI 3 AN T U R BR oE PR AT S R GRS (3£ 9
53)  ToHE S T G ATON , £590 043 AT W AR e S
UK EWE 1~3 A4~ vk B S i AL, £590 140 s [l B G
TR B A~ 10 YK LR H B ATL , 45008 2 93 s AN s
LTI T > 10 W ER I I, 4590 3 40
2.3 AREREREPREMBESKN

WAEEHE  RHTHBE AR FE LS AR R
28 A (HEEWEFES) i 37 oCH: BEER /K HE 47 B i
P (BRI 1 mL) , BV DR 3 VR . K WA RO T Tk
WS B LR 2RO H, F 4 °CF L6 000 r/min 5.0 5
min J&7 , WA TTVE , AWERR £6 22 vP il (PBS) H & 5,
Fi Diff-Quik Y o i) S B B i b AT e kb 2, (i
YA BN S BT T G0 SR W A 9K L 4 L B TR
PEALZNAE L H P 20 A A
2.4 KERIMLE PR IE EFFIgE 7K F 4l

WCAE B s E PR RIS, 45 AR BRURR B, 3 o 1 = 3
Jok ZE RN LML o 1 AE TR A5 #8830 min, 57 4 °C
T LA 3 000 r/min &0, 4385 LG , #i ELISA 7 & 1 B
B AR, (8 A SRS 1 775 H AR JE PR F- (TL-4 | IL-
17 IFN-y) Fl IgE 7K -
25 KREFFAARELSUZMMMIRMERSE
i

BUlLG , BENLBEBURELH 5 H R BRI T 22 SR A0 , R4 H:
BRI L, BT 10% TR SAkrh, T4 °CTF [ @
24 h ARIRZE CIEREE R /K . P 23 I i A A e
B IS R, B Rid i, i okAeiE T
WHLHE Y, B G 3R, BB VAR B
BRI SURFIE S AR . 3 ERY) i, s =K
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FRAE PAS G o 30501 5 U B A5 7 1L B | MR 28 e LR 4
b A FA R G 8 B RR B 5 Ak K MR IR AR &
e WK I 3R 8 SR VLA I i SR AR 41
% 5 (LA PUET N ARIR 40 B ) o
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o, FH S B L S R A i
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by |

B A4 5 R BRI T2 SR AT, R BB 21
B, A BRI 30 min J5A) %, T4 °C R LA
12 000 r/min 5.0 15 min; AR TR, W BEINE f5
PEATAR PR AL B . AR P 2R S o, A TR L Uk o S O
BRI, DA AT 2 R T B 30 min; YERE S, A p-
p38 MAPK , p38 MAPK , p-STAT3, STAT3 , B-actin — 41t
(FRBE LI oM 121 500) , 9% & 3 00 ; VRIS, Jin AAH Bz
THU(FRREEL I 1:5 000), FEIR FE | h; B 03
HoJE BT ER R ARG T A% . ] Image T 5 A%+
AW K BEAE 1T 43, LA p-p38 MAPK 5 p38
MAPK . p-STAT3 5 STAT3 ¥ & J& {f I {H % /i~ p38
MAPK . STAT3 & F B RR LK F .
28 FitZEFHIE

% Ff GraphPad Prism 9.0 %X {4 %} $ 95 3k 47 48 3+ 90
Mro THEBORIL X £ 5 Fom , Z4H 0] FLRCR AR R 5 2
3T, S5 R H R T Tukey HSD AS 56 o K6 36 /K 14
a=0.05,
3 H#ER
3.1 GF1XKRBRERERITSHIFM

5 Con2H (043) Fb#% , AR 41 K BUAY & 48 i R T 43
[(7.60 +0.80)43] & Fh 5 (P<0.05) ; 5 AR 4l b 4%, L-
GF1 41 .H-GF1 41 . Loratadine ZH K Bl 9 5 48 5 R AT 43
[(5.20£0.60) . (1.40£0.40) . (1.60 £ 0.50) 4313 i & &
i, HLH-GF1 41 . Loratadine 4% #8542k 3% 4145 L-GF 1
2H B 3 (P<<0.05) ; 5 H-GF1 4H [ 4% , H-GF 1+C16-PAF 4
KBRS B 5 5 R T 4 [(4.80£0.80) 4] i 3 TF =
(P<0.05),
3.2 GF1XKRERERRRREMMEEN M

55 Con 41 HeA , AR ZH A R Jis Vi O A8 o 5 e 2400
JhA EEL 200 B R P A 200 L vl PR 0 5 4 0 S R
(P<0.05); 5 AR 4 %%, L-GF1 41 .H-GF1 41 . Lorata-
dine ZH A 5 Jis VR Y06 Y0 Y I s 200 R L 9K L 400 R L v TR
L Z | Hpe R A0 A Y 25 kD, HOH-GF1 4] | Lo-
ratadine 21 |+ iR 45 A5 19 2l 38 34 5 L-GF1 4 1B 2% (P<
0.05) ; 5 H-GF1 41 [t %% , H-GF 1+C16-PAF ZH K B &% s v
VR W 20 IR EL T I R R P A L v P 4
B BB (P<<0.05), Z5R W31,
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®1 JEAXRERERKRPREMABBELR (x L5,

n=10,1)
45 FIEA Sk RETRAE R e
Conff 12361275 1481869 W16 19262159
ARY 594068 MODSEIIE VIIAOST  284T24314
L-GFI4 MM DBLAOEISE 305N 26954088
H-GF1 41 184.81 £20.86" 162.37+20.63" 15615+ 19.93% 1372411676
Loratadine} 19564423505 1T038£1820% IG5 14161187
HGFICIGPARA] 3763823208 27501430865 29439435765 21856+ 2459°

a: 5 Condl 3, P<<0.05;b: S AR H#%, P<0.05;c: S5L-GF14
HAs, P<<0.05;d: 5H-GF141 4%, P<<0.05,
3.3  GF1 XK R IMiE A A AEE F70 IgE /K T30
55 Con 2l b4, AR 21 K Rl i H IL-4  IL-17 \IgE /K
A I T R TRN-y 7K 2 35 FAIR (P<<0.05) 5 5 AR 41
Fe4s, L-GF1 40 \H-GF1 41 . Loratadine £ K B ifiL i 7 1L-
4 IL-17 \IgE /K-35 i BEAIR , IFN-y 7K 735 i 35 T 5
H H-GF1 4 . Loratadine ZH [ iR 5 45 (19 2 35 ¥ 4% L-GF1
2 2 # (P<<0.05); 5 H-GF1 £H [ 4¢ , H-GF 1+C16-PAF 4
KBRS Y TL-4  TL-17 IgE 7K SF- 44 5 25 71 L IFN-y 7K
-5 FEAR (P<<0.05), ZEHRLE2,
Fx2 BHAKRKBMEBEFRERFMIGEKFELE (x+s,

n=10)

Eibil 1L4/(pg/mL) IL-17/(pg/mL) TgF/(ng/mL.) TFN-y/(pg/mL)
Con4l 168543.62 126791541 2459436 2376143695

ARYL 50.934749° 295743425 79.8+9.84 126,98 15.61°
L-GF141 40271458 191.62+23.64° 62.76£891° 168.29+18.32
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Loratadine?} 1849235 I83EIST9 29358362 20872122567
H-GFI+CI6PAFS 35161483 186.24+21.37° 56.8247.05° 162451949

a: 5 Conf L 4E, P<<0.05;b: AR b 4E, P<0.05;c: SL-GF14H
H#, P<<0.05;d: 5H-GF14H i, P<<0.05,

34 GF1XMAREFMEALFERSHTRAREE
E;u]-']
EJ a5 R R, Con 4 K B BRI LR b )2 4%
*’@m% AN HES B T, oA DL B 4 A a8 4 0 4
M3 . AR 41K BB BRI Al 21 1 2 45 F i A0 0 (.
2 it [v0) 3% B2 S5 M IR, A L HE B 2L TR 5 /K i B 0
TETERAE AT . L-GF1 40 \H-GF1 41, Loratadine 4H
KB FEEL 2 1 e BS54 Fir ek, l b/ i
(] 5 A i 0 48 A if 3201 . H-GF1+C16- PAFQHjUSmﬁ
B 20 1 R 2 A5 R0 05 0 =, 18] J5 7K i R 2 i 200
AT Ko 2R 1,
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dine £ K B £ 25 115 21 280 rp bR bR AN it %3 [ AT Y
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TR, H H-GF1 41 . Loratadine 21 1% 35 b i e 3 Y 4%
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C16-PAF 21 A LB 286 I 21 20 v bR 200 i 22 5 [ 4L 5 PN
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E. Loratadine ‘:’E

D. H-GF14
AT RN
B2 JBAHAXREFEALFIRABMEZE
B (PAS )

3.5 GF1X}X R EFIELH L B X 4 A E = H =N
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HA LR A M A [(16.57 £ 1.73) ] d 3 m (P<
0.05). 45 ILIE 3,

PUE-d: ki

LRty v;:\-_‘sw,‘n? f‘- l} r,( ,[‘Y li ;W'l 'l‘
SR e e S

e e > P ¢ v
5 i§ LR lT ‘5‘0”;' i\ﬁ ‘é_,a;’i‘: 3 .‘—1 o £
A. Con#4i o
Gtk s g e 2
D.H-GF1 4 E. Loratadine 41 F. H-GF1+C16-PAF £

RSk AL RN .
3 BHEXRBHRARPIEXAMBENZE T
B (RERRERE)

TREIZGp 2026457 37 BT 14 ]



3.6 GF1 XX R ERRHL P MAPK/STATS i B5 18
XEAFRIEFM

5 Con 41 b %, AR 2 K L& 2 I 4l 20 rh p38
MAPK ., STAT3 # [ [ B i b /K °F 34 8 3% 7+ & (P<
0.05); 5 AR 4 .4, L-GF1 21 \H-GF1 41 . Loratadine 21
KRB 4H 41 p38 MAPK , STATS3 45 1 By B R 1k 7K
SE44) i 2 BE{IK, H H-GF1 4H . Loratadine ZH - iRFEFR AT
W85 L-GF1 21 i 3% (P<<0.05) ; 5 H-GF1 41 L% , H-
GF1+C16-PAF 41 K f{L 5 B B 20 411 p38 MAPK , STAT3
B IR 1 K T34 35 T e (P<<0.05) o 45 R UL
4,33,

p-p38 MAPK o S S s s— S Do

p-STAT: s SR SN S s— kDo
-actin ..- - - - 42kDa
I i it / v W

v
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EHFRIERBEIKE
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Loratadine 41 0.31£0.04* 0.38+0.04*
H-GF1+C16-PAF 4 0.6510.08* 0.72£0.09*
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YWTTERI T Z " KIBEAF W R B, NS AT
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W R SR A4 o AW 2o B 2 S U R
PO B R A AR R BB, 45 2R 7, AR 21K B
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SRS  RAE AR ] R 22 GFL T , &
R 2 R BB S S IR VT I3 2 AR A 5 AR, 5286
2 295 PR 405 UR A I A3, 428 GFL Al g BoA B
AR TT

WE TR TR A0 L A AL 2 AT by JEE R A , BEAKE
PERAEAT T i B, 5 AR RAE SR UIAHSC; B
Wik 240 i 22 a0 5 R B TL-6 , TNF-o S5 i
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