<1188 - FA8EESH 2025F5 A TN Drug Evaluation Research Vol. 48 No. 5 May 2025

T 2 EAFEIE TLR4/PI3K/AKt/NF-kB (S 2@ T AR ISMHEEE
EB SHHEIHR

AR, X1 w2, W B, FUK?, FHME2, R EH LY

1 JREGRIRSE RHRFESN, R wiF 527300
2. HIMFEZAG RS ZjZEbE, s SBH 550025

7 OE: B HRACHE LA T IR R 00EH R TR . F55E IR MRS 5 0 P LN E ST
T 0008 14 A 28 AR P i R S (5 S les, MR E M- O E/ER (PPD M4 “plusr-HE " W%, B 20KES
BB PEME 28 K RARAL, 24 T UNEF B EITHE, RABFAR-FA4 (HE) JeEMEE K R MBA SR Y, B S R b
% (ELISA) Kk SRS o A4IHu N &-6 (IL-6) RiFUIRE E2 (PGE2) AIAYIMIANR-10 (IL-10) /K>F; SERF 3% E & PCR
(qRT-PCR) 5E[AFfEENZE (Western blotting) A&l K BUE L Toll #5724k 4 (TLR4) /BEfEBELALEE 3-3#E (PI3KD /&
W B (AkD /ZFFEF-«xB (NFxB) 55l FCBERSEAMNRL. &BR HRB[UAMSHEMTERLS 1771, W
LEYII G oy TR R BRI SR W] DL I BEMRmE ULEE 3 W4 A0 T 47 o (PIBKCAD. 25 T B1 (Aktl).
A F kBl (NF-xB1) 2% 088 i, AT IRt R B A 00 72, % PIBKV/AKt {5 5l EG, MIMT IStk % . 44
Py SEIG 45 SRR B, SCYNA o T AR A IR 20 K SR ST A SO BDIRAS s B3 B IROR BRI H 1L-6 F1 PGE2 /K (P<<0.05. 0.01),
THET IL-10 KF (P<<0.01); 3 N KRMAEA L TLRY. PISKCA. WERERVIEE-3 WBE A~ W3k 1| (PIBKRID Akel %K
T «B WAEGIVIE B #HIKF (IKBKB) Fl NF-kxBI mRNA FiA/KT (P<0.01), TLR4. PI3K. Akt. #[KF «B p65 (NF-xB
p65) HFREKP S HBERRAKE (P<0.05. 0.01). Z5ie YA E B e idid 42 TLR4/PI3K/Akt/NF-«B 15 ‘518 2,
VAR RREIR I, AT 55 18 P M 5%

EER: WONE; 1BPEIH A MK ZGELY:; TLR4/PISK/AKYNF-«B {5 5 J0E RN

FESHES: R285.5 NHRFRERE: A NEHRS: 1674 - 6376(2025)05 - 1188 - 12

DOI: 10.7501/j.issn.1674-6376.2025.05.011

Effect and mechanism on total flavonoids from Blumea balsamifera regulating
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Abstract: Objective To investigate the effects and mechanisms of total flavonoids from Blumea balsamifera in rats with chronic
pharyngitis (CP). Methods The biological regulatory processes and signaling pathways of total flavonoids from B. balsamifera on
improving CP were predicted by network pharmacology and molecular docking, protein-protein interaction (PPI) network and
“component-targets” network were constructed. A rat model of CP induced by ammonium hydroxide was established, and after
intervention with total flavonoids from B. balsamifera. Hematoxylin-eosin (HE) staining was used to observe pathological changes in
pharyngeal tissue. Enzyme linked immunosorbent assay was used to detect the levels of interleukin-6 (IL-6), prostaglandin E> (PGEz),
IL-10 in serum. Real-time PCR (qRT-PCR) and Western blotting were used to detect the expression of key genes and proteins in Toll-
like receptor 4 (TLR4)/phospholipinositide 3-kinase (PI3K)/protein kinase B (Akt)/nuclear transcription factor-kB (NF-kB) signaling

pathway in rat pharyngeal tissue. Results A total of 177 interaction targets between active ingredients and diseases. The results of
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network pharmacology and molecules docking showed that total flavonoids from B. balsamifera could regulate core targets such as
IL6, phosphatidylinositol 3-kinase catalytic subunit alpha (PI3KCA), protein kinase B1(Aktl), nuclear factor kappa B1(NF-«kB1),

regulate biological processes such as response to xenobiotic stimulus, and regulate PI3K/Akt signaling pathway, intervening in CP. The

in vivo experimental results showed that the total flavones of B. balsamifera could improve the damage of pharyngeal tissue in rats
with CP, significantly decreased the levels of IL-6, PGE2 (P < 0.05, 0.01), increased IL-10 (P < 0.01) in serum significantly down-
regulate the expressions of 7LR4, PI3KCA, phosphoinositide-3-kinase regulatory subunitl (PI3KR1), Aktl, Inhibitor of nuclear factor
kappa B kinase subunit beta (/IKBKB) and NF-kBI mRNA (P < 0.05, 0.01), TLR4, PI3K, Akt, nucler factor kappa B p65 (NF-kBp65)
protein expressions and phosphorylation levels (P < 0.05, 0.01). Conclusion The total flavonoids from B. balsamifera propably

improve CP by inhibiting TLR4/PI3K/Akt/NF-kB signaling pathway, suppressing inflammatory responses.

Key words: Blumea balsamifera (L.) DC.; chronic pharyngitis; network pharmacology; TLR4/PI3K/Akt/NF-«kB signaling pathways;

inflammatory response
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Table 3 Binding energy between key ingredients and core target protein molecules

40

30
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#E4181(kJ mol ™)

&M AFR
IL6 PI3KCA PI3KR1 Aktl NF-kB1
-33.98 -26.37 —40.00 -34.15 -30.18
-32.10 —27.46 -39.21 -31.52 -34.27
—34.48 -24.91 -41.01 -32.60 -34.27
5,3- 537, 4'- — AL -29.05 -27.96 -37.33 -34.69 —-34.53
-32.19 -27.63 -41.13 -34.15 —35.45
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Fig. 6 Molecular docking diagrams between blumeatin and IL6, PI3KR1, AKT1 and NF-kB

F4 UMEDEEIEMERARMED IL-6. IL-10 71 PGE2 KRN ( X +5, n=8)

Table 4 Effect of total flavonoids from B. balsamifera on levels of 1L-6, PGE2 and IL-10 in serum of rats with chronic

pharyngitis ( X +s, n=28)

2H ) 7lE/(g kg ™) IL-6/(pg mL™) IL-10/(pg mL™") PGE2/(pg mL™")

PO — 30.52+7.51 8.00+2.10 117.51+27.08
it — 55.13+11.03™ 4.41+1.67" 169.27 +36.02"
T M A 0.91 33.18+9.38 7.88+1.96% 126.36 = 24.08#
WA LR 0.72 40.07£10.93% 7.26+2.00% 132.18+29.22%

0.48 46.57+9.11 6.54+1.84% 141.93+25.58

0.24 51.72+7.55 6.18+2.12 153.78+25.90

LXTRALEE: “P<0.01; SIS *P<0.05 *P<0.01,
**P<0.01 vs control group; *P<0.05 #P <0.01 vs model group.
3% IL-6 PGE; /KP4 &G H, 1L-10 /KF3
ETF A, W AN g A e R e R R
K BRME IL-6. PGE, 7K i 2 B (P<<0.05.0.01 ),
IL-10 /K2 THE (P<0.01); SERAMEL, ¥
g B R R RS TL-10 KT B3 7
(P<<0.05), #7R 3 gNA i o T ] el 2 1k W 48 K
BRI JE SRR 6
3.8 NNE S EBEXT 18 E 5 K FR IR BB LH LR R 1R
TRy

WK 7 B, i HEZE R BRI 50 2H 23 A UL B S0
HARY, SXPHEZHAHEL, ALK RS R IR E F
RINFE, WIRTEXIRF IR ZEG . 06, B -
PR, SERIRER, FRECE ROAEEMIRIE . I
W ) MR ZEL K BRI 358 R L UL B A0 I J2 65 ) AN 5
B, W AR, (A /DB REA IR ;
WA B ER . TP 2K R 2 2R mT IR 4y
TR ZAE . AHE, RREE o FRIR IR A %
FEGH IR ;s SN o B i e 7 & 2K RO 2H 21
AL JE N RSV BN 5%, R H I AR
B, M/ SORE A IR I o
39 X HFE D HEEIT IS M E K KGR EEBHE R
TLR4- PI3KCA~ PI3KRI. Aktl. IKBKB %1 NF-xB1
mRNA FRiEBIFZ MG

Wk 8 AR, St IR ERA, AR ZH K R

4 TLR4. PI3KCA+ PI3KRI. Aktl. IKBKB #1 NF-
kBl mRNA FIAKFEEFE (P<0.01); S5
LR, JEEFIEZE . SN S R e A K R
WHERZHZY TLR4+ PI3KCA. PI3KRI. Aktl. IKBKB
F NF-kBI mRNA FIE7K-53E K (P<0.01);
VA SEERAC. PR E KR HZ TLRY.
PI3KCA. PI3KRI. Aktl. IKBKB 1 NF-kBI mRNA
FIEKF T2 K (P<0.05. 0.01),
3.10 XME BT 12 M 2 K R EER4E 2R
TLR4. PI3K. p-PI3K. Akt, p-Akt. NF-kB p65.
p-NF-xB p65 & B FRIEHF M

WK 9. 10 fior, SxHRdL i, BRI KR
MR ZH 2 TLR4. PI3K. p-PI3K. Akt. p-Akt fil NF-
kB p65. p-NF-«B p65 & HFREKFREETm (P<
0.01. 0.05); SR LEL, CANA R &R
2K R 42 TLR4. PI3K. p-PI3K. Akt. p-Akt
F NF-kB p65 - p-NF-xB p65 & 4R IE /KT 2 2[4
(P<<0.05. 0.01).
4 g

MR 86 JBE ) 208 SRE o 5 2 1 MR 488 R L 1) ) AR
PRUTY, IR S B R ERES MR SRR, R
JELAFBEC Y TNF-o IL-18 1 IL-6 S5 48 R 718190,
ﬁ%l¥WWMﬁﬁ%%@Mﬁﬁw‘%%%ﬁm
PGEy SF RRES BT, 51 R # 20, Rtk
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Fig. 7 Effect of total flavonoids from B. balsamifera on pathological changes of pharynx in rats with chronic pharyngitis
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Fig. 8 Effect of total flavonoids from B. balsamifera on TLR4, PI3KCA, PI3KR1, Aktl, IKBKB and NF-kB1 mRNA

expressions in pharyngeal tissue of rats with chronic pharyngitis ( X +s, n = 3)
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Fig 9. Effect of total flavonoids from B. balsamifera on
TLR4, PI3KCA, PI3KR1, Aktl, IKBKB and NF-kB1

protein expressions in pharyngeal tissue of rats with
chronic pharyngitis
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Fig. 10 Effect of total flavonoids from B. balsamifera on TLR4, PI3K, p-PI3K, Akt, p-Aktand NF-kBp6S, p-NF-kBp65

protein expressions in pharyngeal tissue of rats with chronic pharyngitis (X Xs, n=3)
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