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Thienorphine inhibited acute scratching behavior induced by
opioids and non-opioids
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Abstract: The study established a mouse itch model induced by acute opioid and non-opioid pruritogens. The
effects and mechanism of partial opioid agonist thienorphine on acute scratching behavior caused by opioid and
non-opioid pruritogens was demonstrated. The noninvasive scratching behavior analysis system was established to
test scratching behavior induced by morphine, bombesin, 5-hydroxytryptamine (5-HT) or chloroquine in C57 BL/
6J mice. The effect of thienorphine (0.75, 1.5, 3 mg-kg™) on acute itch caused by above pruritogens were studied.
The expression of protein kinase C J (PKC J) in mouse spinal cord was detected by Western blot after pruritogens
addition with or without thienorphine pretreatment. All operations in the experiment were approved by the
Institutional Animal Care and Use Committee of the Academy of Military Medical Sciences (IACUC-2021-017W).
The scratching behavior increased significantly under morphine (1 nmol, i.t), bombesin (0.3 nmol, i.t), 5-HT
(5 nmol, i.d) or chloroquine (20 nmol, i. d) treatment, respectively. Thienorphine (1.5 mg-kg"') significantly
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inhibited the scratching behavior induced by the morphine, bombesin, 5-HT and chloroquine. Thienorphine

significantly reversed the changes in PKC ¢ protein expression induced by morphine or 5-HT. In conclusion, the

partial opioid agonist thienorphine could inhibit scratching behavior induced by opioid and non-opioid pruritogens.

It might reverse PKC ¢ through different pathways to inhibit opioids and non-opioids induced scratching behavior,

which provided a new idea for exploring and treating itch.

Key words: thienorphine; itch; opioid; non-opioid; protein kinase C ¢; itch treatment
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Figure 1 Morphine (Mor) induced scratching behavior in C57 BL/6J mice. The total scratch bouts (A) and number of scratches (B) within

30 min after intrathecal injection (i.t) of different doses of Mor in mice; C: Time course within 30 min after i.t injection of Mor in wild-type
mice. n = 10,X = SEM. "P<0.05, "P<0.01, ""P<0.001 vs control group
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Figure 3 Thienorphine (Thien, A and B) and buprenorphine (C
and D) inhibited Mor-induced scratching behavior. n = 10, x +
SEM. "P<0.05, "P < 0.01 vs control group
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Figure 2 Non-opioids induced an increase in scratching behavior in C57 BL/6J mice. Effect of bombesin (Bom, A), 5-hydroxytryptamine
(5-HT, B) and chloroquine (CQ, C) on scratching behavior in mice. n =8, x = SEM. “P < 0.01, ""P < 0.001 vs control group
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Figure 5 Thien inhibited scratching behavior induced by Bom (A and B, n =9), 5-HT (C and D, n =9), CQ (E and F, »n = 10) in mice. x +
SEM. P <0.05, "P<0.01, P <0.001 vs model group (inject only Bom/5-HT/CQ)
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Figure 6 Effects of Thien on PKC ¢ protein expression induced by Bom (A and B, n =4), 5-HT (Cand D, n=7), CQ (Eand F, n = 4). x +

SEM. "P < 0.01 vs control group; “P < 0.01 vs 5-HT group
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