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study and verify the interaction between cetirizine hydrochloride, fexofenadine hydrochloride, mizolastine, and
ebastine, with the key target of allergic rhinitis, macrophage migration inhibitory factor ( MIF). Methods: A
MIF - high electron mobility transistor( HEMT) biosensor was constructed using AlGaAs/GaAs HEMT as the sens-
ing element and MIF as the biological element. The interaction strength between cetirizine hydrochloride, fexofe-
nadine hydrochloride, mizolastine, and ebastine and MIF was characterized. Furthermore, a zebrafish immune
inflammation model was established. The number of neutrophil migration in the blank control group, model group),
positive drug group, and low, medium, and high — dose drug groups were recorded. And the drug inflammation
inhibition rate were calculated. Results: Cetirizine hydrochloride exhibited the strongest binding ability to MIF,

with a dissociation constant of 7.05 x 10 ™" mol + L™". The K, for the interactions between fexofenadine hydro-

L™, 1.94 x 1077 mol - L™" and
', respectively. All of them had binding effects with MIF. Further the validation using the

chloride, mizolastine, and ebastine with MIF were 2.34 x 10~°* mol -
2.44 x107° mol - L~
zebrafish immune anti — inflammatory model revealed that all four antihistamines significantly reduced the number
of neutrophil migrations, among which 100 wmol + L' of cetirizine hydrochloride achieved a neutrophil migration
inhibition rate of 68.5% . Conclusion: This study explores the interaction between antihistamines and the key
protein target of AR through the integration of biosensing technology and zebrafish experiments. It was found that
MIF is a potential target for antihistamine drugs to exert their pharmacological effects. It provides an important

reference for research on drug efficacy and its association with targets.
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Fig. 1 The performance of MIF — HEMT biosensor
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1. EEFERVGHEFEE ( cetirizine hydrochloride) 2. hERAEZIETR E (fexofenadine hydrochloride) 3. BRIEHTIT (mizolastine) 4. 4K LT ( ebastine)
E2 Zi5 MIF 8E(EAM Ips - Ups ESEUER (A) EECERBRELER (AU SAMKEBRNEZEMSER(B.C)
Fig.2 The I — U, signal changes results( A ) , linear range, and linear fitting results(B, C) between the current change rate and drug con-

centration of the interaction of drugs and MIF

F1 4FzY5 MIF -HEMT 4415 B 22E A
Tab.1 Interaction of four drugs with the MIF — HEMT biosensor

2y e B Ky/

(drug) ( concentration) /(mol - L.7") (fitted equation) ' (mol - L™")
ER 1R PG5 | 5 ( cetirizine hydrochloride) 1x107" ~1x10°1 Y =8.63 x10°X +6.88 x 10 > 0.999 5 7.05x10 1
HhRIERIEIR A (fexofenadine hydrochloride) Ix10°8~1x107° Y=3.70 x10°X +8.65 x 10 ~° 1. 000 2.34 %1078
BRI 7T ( mizolastine ) 1x107% ~1x1073 Y=1.75x10*X -3.40 x 10 3 0.999 6 1.94x10"7
HREHT (ebastine) 1x107 ~1x107° Y= -2.46 x10°X -=6.00 x 10 3 0.993 3 2.44x107%
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A. EEER PG FER ( cetirizine hydrochloride)  B. #RRIE R AL 12 (fexofenadine hydrochloride) — C. BKWEHTTT (mizolastine) — D. 4 77T (ebastine)

3 BO&ETFER

Fig. 3 Survival rate of zebrafish
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1. & )& (low concentration) 2. ¥R ( medium concentration) 3. =R (high concentration)

C. i ZEK A ( dexamethasone)  D. ERR PG E: F|1EE ( cetirizine hydrochloride)  E. 2R AEHK =& (fexofenadine hydrochloride) — F. KM 7T ( mizolas-
tine) G. K77 (ebastine)

4 ZHA(A) FERHE(B)FZEWAE(C ~ G) D & K AE FRAL 5 HERLLH i 2 S B

Fig. 4 Fluorescence images of neutrophils in the inflammatory site of zebrafish in the control group(A), model group(B), and drug group(C -G)
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Fig. 5 Statistical chart of cell count in neuromast (™" . compared with the blank group, the model group P <0.001; “** . compared with the

model group, the positive drug group P <0. 001)
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dine hydrochloride)  c. BEWRITTT ( mizolastine) — d. {KELI7T (ebastine)
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Tab.2 The cell count of neuromast of zebrafish

LA 2 Fr kL
45 LT +SD p
(group) (cell count in
neuromast +SD)

25 F4H (blank group) 4215 /
FiI2H (model group) 34 +2.89 <0.001
Hi ZE KA ( dexamethasone ) 21 +2.40 <0.001
ELBR PG HEHUR ( cetirizine hydrochloride )

25 pmol + 1,7 22+0.82 <0.001

50 pmol + 17! 18 +1.31 <0.001

100 pmol + L.7! 14+1.34 <0.001
Bz RAEIBE (fexofenadine hydrochloride )

25 pmol + 1,7 25+2.21 <0.001

50 pmol + 1.7 21 +1.47 <0.001

100 wmol - 17! 19 +2.43 <0.001
IBKIAHATT ( mizolastine )

25 pmol - 17! 24 £2.41 <0.001

50 pmol + L7 2+2.34 <0.001

100 wmol - L7 20 +2.05 <0. 001
MREHHT (ebastine )

25 pmol + 1,7 28+2.16 <0.001

50 pmol « 1,7 24 +2.82 <0.001

100 pmol + 17! 2+1.51 <0.001
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