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Mechanistic study of epidermal growth factor receptor
inhibitor-related pruritus
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[ Abstract]  Objective The aim of this study was lo investigate the mechanism underlying pruritus by comparing
the epidermal growth factor receptor inhibitor ( EGFRI) -erlotinib mouse model with the substance P ( SP)-induced pruritus
mouse model. Methods Two randomized groups of mice were treated with erlotinib or SP to induce pruritus. Behavioral
and skin manifestations were observed. Pathological images and neurokinin 1 receptor (NK-1R) expression of the skin were
determined. Concentration of interleukin (TL)-31, TL-33, histamine, leukotriene B4, and SP was analyzed by enzyme-
linked immunosorbent assay. Nitric oxide was analyzed by colorimetry. Results Transient pruritus induced by erlotinib
appeared 2 to 5 days after treatment. In contrast, continuous pruritus was observed during the first hour, but was then
gradually relieved. These two shared similar scratching behavior. Concentration of neurotransmitters showed similar trends
in changes among the erlotinib group and SP group. Immunohistochemical expression was also consistent between the
erlotinib group and SP group. Conclusions Erlotinib-associated pruritus is related to release of signaling factors through

the SP/NK-1R signaling pathway.
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Fig.1 Scratching behavior at one hour after

substance P stimulation
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Note. A; Control group; B: Erlotinib group; C: Substance P group.

Fig.2 Pathological changes in skin tissue of mice from the control group,

erlotinib group, and substance P group. HE staining
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Note. A; Control group; B: Erlotinib group; C: Substance P group.

Fig.3 Immunohistochemical changes in neurokinin 1 receptor in skin tissue of mice from the

control group, erlotinib group, and substance P group. Immunohistochemical staining
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Tab.1 Concentration of interleukin-31, interleukin-33, histamine, leukotriene B4, nitric oxide, and substance P in each group

i FIAr 231 M- %33 ZH I =% B4 — A P Yy
o (pe/ml) (p/ml.) (pe/nl.) (/L) (nmol/mL.) (pg/ml.)
P 1L-31 1L-33 Histamine Leukotriene B4 NO Substance P
X REZH
38.39 £2.51 16. 15 £2.03 40. 65 +12.81 222.43 +30.78 5.48 £0.76 141.94 +£16.13
Control group
N T:‘;r Iﬂz
JEZ%%E'_J%JEH 46.18 +0.33%* 23.22+2.30%"  53.74 +18.23* 220.70 +26.27 " 5.07 £2.28 297.48 +51.74 ¢
Erlotinib high-dose group
N KB
o A AL 43.62£0.43%* 15,16 £0.48%*  68.50+2.96°  218.02+£7.08°  5.110.57 275.75 +2.64 "
Erlotinib middle-dose group
[ERveE= YA ISk e
FY%*& BARAI R4 9.13 +0.32% 12.25 +0.224 18.25 +0.56% 196. 67 +5.56 " 4.75 £0.16 169.07 £1.294*
Erlotinib low-dose group
P 4
I 10.67 £3.49%  13.03 £3.09%  32.67 £17.40% 408.35+62.19%  3.90+1.57 251.89 +20.424
Substance P group
ST, AP < 0.05;5 PRI, * P< 0.05,

Note. Compared with the control group,*P < 0.05. Compared with the substance P group, * P < 0.05.
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