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Study on the contact dermatitis-causing components in Urtica fissa
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Abstract: Urtica fissa, a commonly used traditional Chinese herb, frequently causes contact dermatitis during
application. However, the inflammatory components have not been reported. In this study, RAW264.7 cell model
was employed first to identify the dichloromethane fraction as the primary inflammatory fraction. Then, using
chromatographic techniques such as silica gel column chromatography and preparative HPLC, combined with HR-
MS, NMR, and UPLC-IM-Q-TOF-MS analysis, 44 compounds, including nettlol, cinnamic acid, and salicylic acid,
were identified from the dichloromethane fraction. Subsequently, the potential inflammatory components were
confirmed by transcriptomic analysis and molecular docking. Finally, the inflammatory effects of these candidates
were evaluated by an open topical application test on mouse skin. The results showed that cinnamic acid and
salicylic acid significantly induced skin erythema and ear swelling in mice, and markedly elevated histamine and
NO levels in serum and skin, confirming them as the key inflammatory constituents. All animal experiments were
reviewed and approved by the Ethics Committee of Shanghai Jiao Tong University Laboratory Center (A2025060-
001). The findings of this study provided a scientific basis for further research and application of U. fissa.
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Figure 1 Chemical structure and the key correlations of compound 1
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Figure 2 Total ion chromatogram of dichloromethane fraction. A: Positive ion; B: Negative ion. Peak numbers are consistent with those in

Table 2
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Table 1 'H NMR (700 MHz) and "C NMR (176 MHz) data of

compound 1 in C,D,N

No. O oy No. O Oy

1 128.3 Iy 139.6

2 108.0  6.70,s 2! 1055  6.78,s

3 148.4 3 149.2

4 139.8 4 135.9

5 148.7 5 149.2

6 126.9 6 105.5 6.78,s

7 33.6  2.76,t(13.0) | 7' 472 4.22,d(10.1)
2.89,d(7.9)

8 425 215 m 8 539 232,m

9 729 3.56,t(10.2) | 9’ 729 4.16,t(7.1)
421, m 3.85,m

3-OCH; 56.0 3.78,s 3-OCH, 565 3.75,s

5-OCH, 589 3.6l,s 5-0CH, 565 3.75,s

4-OH 10.56, s 4'-OH 10.76, s
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Figure 3  Volcanic diagram of gene expression differences in
RAW264.7 cells treated with dichloromethane fraction
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Table 2 Qualitative analysis results of chemical composition of dichloromethane fraction. "Found in Urtica fissa for the first time

Retention MS error

. . Adducts MS' MS? Formula Component Classification
time/min  /mDa
1 3.03 -0.6 [M-H] 137.0238 93 C.HO, 4-Hydroxybenzoic acid Phenolic acids
2 3.12 -0.4 [M-H] 593.150 8 353,473, 383 C27H300b Kaempferol-3-O-rutinoside Flavonoids
3 34 -0.6 [M-H] 121.0289 93 C.H,O, Benzoic acid Phenolic acids
4 3.42 0.1 [M-H] 609.1462 300 C,,H, 0, Rutin Flavonoids
5 3.43 -0.3 [M+H] 149.0958 77,121 C,H,,0 trans-Anethole* Terpenoids
6 3.52 -0.6 [M-HT 163.0394 119 C,H,0, 4-Hydroxycinnamic acid Phenolic acids
7 3.52 -0.6 [M-H] 119.0496 103,91, 77 CH,0 2,3-Dihydrobenzofuran* Others
8 3.61 0.6 [M+Na] 399.1420 133 C, H,4O7 Neoolivil* Lignans
9 3.64 -0.3 [M+NH,]" 146.0962 128, 127,51 C]on Naphthalene* Others
10 3.65 -0.7 [M-H] 150.0554 119, 101 CHNO, 4-Methoxyphenyl oxime* Others
11 3.67 -0.8 [M-H] 193.0498 108 C,H,,0, Ferulic acid* Phenolic acids
12 3.68 -0.8 [M-H] 191.0342 176, 148, 108 C]ono Scopoletin Benzopyranoids
13 3.68 0 [M+H]" 165.054 6 149,94 C,H,O, p-Coumaric acid* Phenolic acids
14 3.83 -0.7 [M+HCOO] 195.1019 135 C,H,0 Carvone* Terpenoids
15 3.83 -0.2 [M+H]" 2231327 135,161,147  C,H O, Dehydrovomifoliol* Terpenoids
16 3.96 -0.4 [M-H] 401.160 0 385,369 C,,H, 0, Nettlol* Lignans
17 4.01 -0.9 [M+HCOO] 225.1123 107,93 C,H,0, 1-Methoxy-4,4a,5,6,7,8-hexahydro-  Others
2(3H)-naphthalenone*
18 4.24 -0.6 [M-H] 137.0238 93 C,HO, Salicylic acid* Phenolic acids
19 4.43 -0.2 [M+H] 137.0595 121 C,H,O, 3'-Hydroxyacetophenone* Terpenoids
20 4.44 -0.8 [M-H] 301.0346 271,196,197  C H, O, Quercetin Flavonoids
21 4.49 -0.3 [M+NH,]" 166.086 0 131 C,H,O, Cinnamic acid* Phenolic acids
22 4.73 -0.1 [M-H,0+H]" 341.1382 137 C,H,,0,  Pinoresinol Lignans
23 4.95 -0.3 [M+NH,]' 186.148 6 81 C,H,O, 2-Pinene-9,10-diol* Terpenoids
24 5.13 -0.8 [M-H] 285.0396 287,241,165 CH, O, Kaempferol Flavonoids
25 5.19 -1.0 [M+HCOO]” 215.1278 153 C,HO, Pinanediol* Terpenoids
26 5.39 0.1 [M-H,O+H] 341.1384 309,177,267  C,H,,O, Matairesinol* Lignans
27 5.53 -0.8 [M+HCOO]” 239.1644 91,105,119 C,;H,,0 Geranyl acetone* Terpenoids
28 5.61 -0.6 [M-H] 165.1279 121,119 C,H0 3,7-Dimethyl-2,6-nonadienal* Terpenoids
29 6.03 -0.8 [M+HCOO] 287.2220 169 CH,,0, Pentadecanoic acid* Fatty acids
30 6.82 -1.0 [M+HCOO]” 237.1486 119,125,139  C,H, O  p-lonone* Terpenoids
31 9.56 -1.2 [M+Na] 367.1504 67 C,,H,,05  3.4-Divanillyltetrahydrofuran Lignans
32 9.56 -1.8 [M-H,0+H]"  419.3138 261,353,335, C,H,0O, Ethylisoallocholate* Sterols
145,131
33 9.72 -0.8 [M-H] 223.1331 205 C,;H,,0, Blumenol A Terpenoids
34 10.11 -0.5 [M-H] 295.2274 277,233,259  CH,,0, (9Z,11E)-13-Hydroxy-9,11- Terpenoids
octadecadienoic acid
35 10.11 -0.6 [M-H] 277.216 7 233,259,155  C,H, 0, a-Linolenic acid* Fatty acids
36 10.25 -0.5 [M-H] 277.1441 171 C,H,,0, Diocanol* Terpenoids
37 11.17 -0.7 [M-H] 255.2323 183 C,H,,0, Palmitic acid Fatty acids
38 11.26 -0.8 [M-H] 4553522 277,149 C,,H,O, Ursolic acid* Terpenoids
39 11.76 -0.5 [M+HCOO] 313.2743 149,163 CH,;0 Hexahydrofarnesyl acetone* Terpenoids
40 12.48 0.4 [M-H,O0+H]" 3213156 321 C,H,,0,  Erucic acid* Fatty acids
41 12.72 -0.7 [M+HCOO] 3413054 239,295,281 C,H,O Phytol Terpenoids
42 13.13 -0.6 [M+HCOO] 621.4366 117, 100 C,;H,O, Daucosterol Sterols
43 13.15 -0.1 [M-H,0+H]"  397.3828 163 C,,H,,O  p-Sitosterol Sterols
44 13.84 -0.3 [M+NH,]" 450.4303 119,374 C,H,,0,  (38,24R)-Stigmastane-3,6-diol* Sterols
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RIE IR A T R 28 B3 {2 13 BALBY/c /)y B Y
SRR TR 1 FH 5T P S B4

UR A, PRRE R RN K A% B2 20 /)N BRI 0 11 NO 7K T

HILT BT E (P <0.01), HEKFHINOKTHEA
BE Tt (P <0.05). Fid4s IR, WHR KFIR
Ae % 2 25 F+ = BALB/c /)N BB Bk 22 I H 1 NO 7K P,
T FERIER KA (R4
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Figure 4 KEGG pathway analysis of RAW264.7 cells treated with dichloromethane fraction. A: Up-regulated gene pathway; B: Down-

regulated gene pathway

Figure 5 Intersection Venn diagram of transcriptome targets,

component targets, and disease targets
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Figure 6 Molecular docking binding energy heatmap between
potential pro-inflammatory components and key intersection targets.
BCL2: B-cell lymphoma 2; CASP1: Cysteine-aspartate ase 1; CCL2:
C-C motif chemokine ligand 2; HMOXI1: Heme oxygenase 1;
ICAMI: Intercellular adhesion molecule 1; IL1B: Interleukin 1
beta; IL6: Interleukin 6; JAK2: Janus kinase 2; LCN2: Lipocalin 2;
NOS2: Nitric oxide synthase 2; PTGS2: Prostaglandin-endoperoxide
synthase 2; TFRC: Transferrin receptor C; VEGFA: Vascular endo-
thelial growth factor A

Table 3  Effects on the ear weight and skin reaction of BALB/c

mice. n=8,x+s. P<0.05, "P<0.01 vs control group

Group Ear weight index/mg-g” Skin reaction score
Control 1.59 £0.28 0.38+0.48
Cinnamic acid 1.93+0.16" 1.25+0.43"
Salicylic acid 1.90 £0.14" 0.75 +0.66
Anethole 1.91+0.12 0.63+0.70
Carvone 1.82+£0.21 1.00+0.71
Benzocaine 1.95+0.15 1.50+1.12°

AU AL B R R 0E NO RIRE T, S AR LA
BRAEF . BRI, B e — S e A SRR S5 A
BLo ARG W R A I Ak 2 R o, A A
SR FH ) 4 O WNMR 732, 5 R B AT T o
Yeow, AR E T 16 R (S LSRR R).
e UL AL b 38 F UPLC-IM-Q-TOF-MS % A&, % &
FH e A6 (40 2 B oy HEAT 3E— B 0, N S T

Table 4 Effects on histamine and No level in the skin and blood
of BALB/c mice. n=8,x+s. P<0.05 "P<0.01, "P<0.001 vs

control group

Histamine /ug-mL"' NO /umol-L™

Skin Blood Skin Blood
Control 127£0.12 16.15+045 1129+283 11.84+0.93
Cinnamic acid 2.88 +0.14"™ 26.67 + 0.46™" 1634 +2.16" 15.19+0.37"
Salicylic acid 2.27+0.23™ 19.67+0.95™ 1839+ 1.95" 15.53+0.92"

Group

Anethole 1.63+£0.07" 19.36+3.42" 15.60+3.07 14.65+1.77
Carvone 1.62+0.117 17.67+1.33" 13.81+4.54 12.48+0.33
Benzocaine  2.09+0.16" 19.06+1.74" 34.43+532" 16.60+0.37"
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