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Abstract: Objective Based on transient receptor potential A1 (TRPA1), a natural active ingredient cream preparation with the effect
of improving atopic dermatitis (AD) was developed and optimized. Methods TRPA1 overexpressed cells were constructed to be used
in the screening of TRPA1 inhibitors from 31 natural compounds by cell fluorescence calcium ion imaging, and the optimal combination

and proportion were screened. The addition amounts of glycerol, sodium polyacrylate (SP), and glyceryl tristearate (M318) in the
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cream were optimized through single-factor experiments and response surface analysis. A rat skin UVB sunburn model was established
to evaluate the analgesic effect of the cream by detecting the mechanical pain threshold of the skin. A mouse AD model was induced
by 2, 4-dinitrofluorobenzene (DNFB) to assess the improvement effect of the cream on pruritus, skin lesion score, skin pathological
damage, and the mRNA expression levels of inflammatory factors such as interleukin (IL)-6, IL-4, IL-33, IL-1p, interferon-y (IFN-y),
and tumor necrosis factor a (TNF-a) in the skin. Results Nine active natural products with inhibitory effects on TRPA1 were screened
out. It was found that the best synergistic effect was achieved when the molar ratio of resveratrol to magnolol was 5:1, and this
combination was determined as the resveratrol and magnolol dual-component combination (BHSY). After formula optimization, the
optimal composition of the BHSY cream was: glycerol 5.13%, SP 0.91%, M318 3.01%, with BHSY content ranging from 0.17% to
0.50%. The particle size distribution was uniform and the stability was good. Compared with the model group, the BHSY cream could
dose-dependently increase the mechanical pain threshold of rat skin on the 2nd and 3rd days after UVB irradiation injury (P < 0.05,
0.01, 0.001); it could also significantly reduce the scratching frequency of AD mice (P < 0.05, 0.01), improve the skin lesion
score (P < 0.05, 0.01), inhibit the thickening of the epidermis on the back (P < 0.001), and reduce the mRNA expression of
inflammatory factors such as IL-6, IL-4, IL-33, IL-1f, INF-y, and TNF-a in the skin (P < 0.05, 0.01, 0.001). Conclusion Based on

the TRPA1 channel, an active natural product BHSY cream with synergistic effects has been developed, which demonstrates significant

efficacy in alleviating UVB-induced skin damage and mitigating AD symptoms.
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Fig. 1 Screening and evaluation of TRPA1 channel inhibitors and their synergistic inhibitory effects (X s, n=10)



610 * HASHEEIH 2025FE3 H

%¥r34ak £ Drug Evaluation Research

Vol. 48 No.3 March 2025

PR Bl BN FUEANG . BB
FPHR MY SRS BT 9 Bt/ %) TRPAL 47
HEREHUER (P<0.05. 0.001). £ _EiR{b &R
I FUEANG . RS PEE AR S SR
APk PUAMIER, BF B2 R EE RS, 755
WRPEI 7 e H R 3 AR FH AR 0214, T AR & B
K AT e 2 T BUS Ut g s),

ST A S AR AN A T
ZRIA, KGO T — e %, R A 1-
B F7R, 5 AITC 4 LA, FAE P REAE IR N 0.625~
40.000 pmol-L™" i}, FEA B TE 0.25~10 pmol-L™!
FX; TRPAL IEEAAAEREHI/ERH (P<<0.05. 0.01.
0.001).

HH ] 1-C RT%n, 2 Bk 4 2.5~40.0 pmol L1
HIE NS 9 0.5~8.0 pmol- L I, 7E 2 (45 )
BN (0.625~10.000) 1 I, HEWED LT
TRPA1 HIE WP I RUER (C1<1), HrpE#s
P 1 E AN R SR LU AEN 5 0 1 B RO e

(CI<<0.001), FA5CHRBH A T B i f ) o
&Y (P<0.001).
2.3 HAEFIMRHFHIE

2.3.1 BHSY H&MWEHLAER LIAZESESHE

YIRS 1 (AZEPEE 82.4%. A1 AN
17.6%) HIREREEY) (AFXUHNEFFER], BHSY,
TRAERD N 204494-06362-6610), FHT G455 .
2.3.2 BHSY FLEAMHIE  ARE—2 =AH A
SP Tettrt, 8 SP 743 BE H b, A HS AR
FE . FREL— 2 mAK . B A O T BeAr
H1, 85 CKIBIIEY, 1ENKAH. 1A ZKAH Hoim A AH
N AY) BHSY, k8L itfE. 5 ANk
B M318 YE NI, 85 C/KIBINFGE, K AH N
AN B KA FEAT R R A, BRI AT 15 2
BHSY L& 7.

2.3.3 BHSY FLEFIIPEM w2453 20 1) 28 it
TP — e R, B0 et e
DA i it S Aa e VAN . ATV BUE &R
BRI TEWHASER, HRAEMHEFRREYS. &
BREDE, SEIEAK EIHTIRAA, WEERETY
SYAIR, HEAT AP ULSE — M AR AT 2 R VR VEAN s AL
BRMEMS 1 g, BETEOLES, 6000 rmin' B
30 min, WEHEOREEM; HWAFAFES 1 g
BYEoEd, T-20 CH 60 CHE 24 h, W
LIS FE S K 2 B O, 25 2 FL I SE MRt A
Yo BARFEFRVES 1A WLEE 1.

®1 ABERTSRE

Table 1 Scoring criteria of cream

W IH 1~5 4% 6~10 % 11~15 4y 16~20 43

AP — 1 FEARLE BRI JEREE VNG| ERE e |
HE H R R HEEANT R HEEANT R HEANT R

TRATIE AL AR BSR. ATE EASAR. BEATTLL RS, R
NGy FE— AR FER LT

BO et iR~ B Z HANGYZ TR

fii FE P4 KB BRI A M S 7K 43 25 Tei K58

fiif 4 K52 BRI E M S 7K 4> 25 oK 2

2.3.4 BHSY FLEMETTRA  AKIEILE R FIPE5
P, E Ik B PR 2% S G 0 EE 7 R S Ry H Y
SP. M318 My mEHATHI L % 58, R EUH
3.75%~6.25% SP 0.8%~1.0%.M318 2.5%~3.5%.

T e BT, GRS I AN [R] B
M (2.50%-. 3.75%-+ 5.00%. 6.25%-+ 7.50%). SP
(0.7%- 0.8%- 0.9%- 1.0%- 1.1%). M318 (2.0%-
2.5%+ 3.0%-+ 3.5%-. 4.0%) [KFLEFIHEAT 2047,
K H Design-Expert 13 #4347 5088 70 M1, B84
IF) B 77 % LB IR . FEREYE EI B E Ly (33

TEAT SN, MR 73 4 58 F S 96 5 6 25 28 7L B 73
YRS (£ 2.

SXof B 4 AT L T A A [ T RE T 2R AT, A
RUWFR 3, ZREWEETEALEES =962+
0.25 A+0.375 B+0.125 C+0.25 AB+0.25 AC—1.1
A2—235B>—1.85C2, W 3 0J A1, 1%[EH 7 FEAE
) P<0.01, U BT A I 5535 f7K T 5 AR HUME
) P>0.05, RIVEAEZE, RAPEGIEL R L B
R R?2=0.924 3, ULHIERLR RIS FERL R, KX
R AT FH SRR AN PPN L A4 5 3508



EASREIH 202543 A

{;354«74-?5;{ ER Drug Evaluation Research

Vol. 48 No.3 March 2025 * 611 °

*2 MEAMEXIEMEARABTNEESTIER
Table 2 Grouping of orthogonal test and comprehensive

evaluation of cream formulation with emulsifying agents

Hih/% SP/% M318/% oA
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Table 3 Variance analysis of response surface fitting regression equation
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Fig. 2 Influence of different excipients on comprehensive score of cream formulations
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A-Photos of right paw on third day after UVB irradiation; B-Mechanical pain threshold of the rat paw; ##P < 0.001 vs control group; “P < 0.05
“P<0.01 *P<0.001 vs model group.

3 BHSY A EFIx UVB B KR BRBURMERIFMN (X £5, n=6)
Fig. 3 Effect of BHSY cream on skin sensitivity of UVB-irradiated rat (X £s, n=6)
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Table 4 Scoring criteria of mice skin
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(IL) -6+ IL-4+ IL-33. IL-1B. y TIE UNF-p).
IR RFEIN F o (TNF-0) #3E T mRNA [13RiE
Ko N B PHA Primer 5.0 it gRT-PCR
BT A SRR R 51, R AR RS
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2.5.6 SRIRZER SR WE 4 Fos, ST,
B 3 51 RS I NERAT v 2 2 85 n (P<<0.05);
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%5 qRT-PCR 3457

Table 5 Primer sequences of qRT-PCR

EIE/EXE SFE (53

IL-6-F TAGTCCTTCCTACCCCAATTTCC
IL-6-R TTGGTCCTTAGCCACTCCTTC
IL-4-F TACCAGGAGCCATATCCACGGATG
IL-4-R TGTGGTGTTCTTCGTTGCTGTGAG
IL-33-F ATTTCCCCGGCAAAGTTCAG
IL-33-R AACGGAGTCTCATGCAGTAGA
IL-1p-F TCGCAGCAGCACATCAACAAGAG
IL-15-R AGGTCCACGGGAAAGACACAGG
INF-y-F CTGGAGGAACTGGCAAAAGGATGG
INF-»-R GACGCTTATGTTGTTGCTGATGGC
TNF-a-F CACGCTCTTCTGTCTACTGAACTTC
TNF-a-R CTTGGTGGTTTGTGAGTGTAGGG
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Fig. 4 Effect of BHSY cream on skin of mice with AD (X s, n=3)
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