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Evaluation of the Effect of Ferulic Acid in Alleviating
the Sensitization of Parvalbumin
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Abstract: Network pharmacology and Swiss Target Prediction were used to retrieve the associated targets of ferulic acid in
relation to food hypersensitivity in this paper, and the key targets and action pathways of ferulic acid in alleviating food al-
lergies were identified by conducting enrichment prediction of GO and KEGG pathways. The binding ability of ferulic acid
to these key targets was further validated via molecular docking technology. Finally, the effects of ferulic acid on degranu-
lation of KUS812 cells, allergic symptoms and serum specific antibody contents of the sensitized mice by parvalbumin were
investigated at the cellular and animal levels, thereby evaluating the efficacy of ferulic acid in alleviating parvalbumin sen-
sitization. The results indicated that 46 crucial targets of ferulic acid for alleviating food allergy were identified. The rele-
vant targets were significantly enriched in pathways including Th17, JAK-STAT, and inflammatory bowel disease. Ferulic
acid exhibited favorable binding activity with target proteins NAKBI1, STAT3, IL2, and JAK2, and the binding energy all
lower than —4.0 kJ/mol. Meanwhile, ferulic acid significantly reduced the release ability of histamine and interleukin-6 in
sensitized KU812 cells, mitigated allergic symptoms, decreased the contents of specific antibodies and allergic mediators in
the serum of parvalbumin-induced sensitized mice, thereby alleviating their allergic responses. Therefore, ferulic acid has
the potential to alleviate food allergies, and the research results provide a theoretical foundation for the development of anti-
allergy drugs to treat food allergies.
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Table 1 Molecular docking results for ferulic acid
and protein targets

EARS WA Gdmol) HEHE  SCHa sk

NFKB1(1mdi) -4.9 2 GIn63. Ser67
STAT3(5u5s) -5.9 1 Asn86
IL2(11irl) -5.2 3 Asn33, Lys76, Phe78
JAK2(3e62) -6.7 1 Leu932
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FA ZHAGL AN TL-6 TR 8 3 R (P<0.05), X
5RO HRIE a5 RIS, U BB AR ] DA AL
AR AN I A B
2.6 FA Xt PV 8UNRISEREKAIS M

FA X/ F 8053 AT . B A it HE 4074
Mg R IR 8, TEHE 5 K H 5. Control £H [/
FREIA H AR AT ek, W PV 2/ BRI b B0-53
3 EFH(P<0.05), /NRAATE i 2 R ¥ (P<0.05) .

A

R (ng/mL)

es)

IL-6F% it (ng/mL)

3.0

2.5 4

o

2.0 4

K6 BUELIR Y NFKBI(A), STAT3(B) . IL2(C)Fil
JAK2(D) 731X 45 T AL 25 2R 5]

Fig.6 Visualization result diagram of ferulic acid molecular
docking with NFKB1 (A), STAT3 (B), IL2 (C) and JAK2 (D)
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BRI 55 S S R P P e 25 BT aRps i fi
1k KU812 AUMRE L L RERN IL-6 FeihAKSFREAI, A5
SUSRf PV X AN FH s [RIET BT 2R n] LAY
N R PO R 1/ BRGSO R RE IR L IR
Fa B AR Ak, BEAK I 4 5 IgE Al 1gG 43 b 7K
S SEIRFREH, BRI R BSOS R i B Rl
S HAT ARG R, (H T USRI PR A 4
T, Je I T EE g 0 LA T A T PP o
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