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Study on the analgesic effects of icaritin in combination with morphine on bone cancer pain in mice *
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Abstract Objective: This study aimed to investigate the analgesic effect of icaritin on bone cancer
pain (BCP) in mice and the potential synergistic analgesic effect of icaritin and morphine. Additionally, we
sought to determine the extent of morphine dose reduction when icaritin was administered at a half-effective
dose in combination with morphine. Methods: We established a mouse model of BCP using male C57BL/6J
mice and lewis lung carcinoma (LLC) cells. We assessed the pain threshold by measuring the mechanical
withdrawal threshold (MWT) in response to mechanical stimulation, the paw withdrawal latency (PWL) in
response to cold stimulation, the frequency of spontaneous flinches, and the time spent guarding. Results: Between
the 7" and 14" days after modeling, BCP mice exhibited a significant decrease in MWT and PWL in the ipsilateral
(tumor-bearing) hind paw, along with a significant increase in spontancous flinches and time spent guarding
(P <0.05). Icaritin was administered from the 7" to the 14" day after modeling. Starting from the 10" to the 14"
day, icaritin significantly increased MWT and PWL in the ipsilateral hind paw of BCP model mice, while reduced
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the frequency of spontaneous flinches and the time spent guarding. These analgesic effects persisted until the 18"

day after surgery (i.e., the 4" day after drug discontinuation) (P < 0.05). When icaritin was administered at a dose of

2 X ECs, (200 mg/kg) in combination with morphine, it significantly prolonged the post-analgesic effects after

drug discontinuation, with these effects lasting until the 21* day after surgery (i.e., the 7" day after drug

discontinuation) (P < 0.05). Furthermore, when icaritin was administered at a half-effective dose (100 mg/kg) in

combination with morphine, it reduced the required morphine dosage by up to 60% while maintaining the best

analgesic effect achievable with morphine. Conclusion: Icaritin exhibits a significant analgesic effect on bone

cancer pain in mice. When combined with morphine, icaritin not only prolongs post-analgesic effects after drug

discontinuation but also reduces the required morphine dosage by up to 60%.
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(72=11). E¥7E X 800 mgkg H (72=12). FH/NR
EREAD LLC 4R (55 0 KD , FE#:fh LLC 415
3. 7. 10, 14, 15, 164 18 fil 21 K, DL J 7E 1%
2h)n (4A25% 7 K, B BCP &G 55 14 K) 5 0 h.
3h. 6 hy 12 hy 24 h 73 H15E B K46 2 IREHE 2
PRAPE 8] VA PR 2 ¥ AR A A von Frey HUIRIR R -
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von Frey HUSI I ACH T 00 2 LA 8« 76 %
FRIAEER, KD EUE TR 9k 2 WS 1) B RS =
W, &M 30 min f5 A4 E . von Frey #4242 (0.02.
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TEIEREE 0. 3. 7. 104 14, 21 RBHATRMAT A
SME AT RFEE R IR, 5 Naive 2 & PBS 4HAHLL,
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chanical withdrawal threshold, MWT) ( L & 1A) DA
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X st R BCP /N RARE R 2 % T

2. FRAEFEFNT BCP /N BRI RN, 2 ECso MI5E
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b R A R R R R TR (LA 3C, 3D) .
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R (200 mg/kg) 5 MERES H 25565 BCP /) B
(B 2N 5 200 mg/kg P87 41 LL & 10 mg/kg
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Fig. 1 Establishment and assessment of a BCP mouse model

(A) Mechanical withdrawal threshold (MWT) in response to von Frey filaments stimulation; (B) Paw withdrawal latency
(PWL) in response to radiant cold stimulation; (C, D) Spontaneous flinching (C) and guarding (D) behaviors were video

recorded to assess spontaneous pain.

77 = 16 mice per group. *P < 0.05, **P < (.01, ***P < 0.001, repeated-measures two-way ANOVA.
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Fig. 2 The analgesic effect of icaritin on BCP mice

(A) Mechanical withdrawal threshold (MWT) in response to von Frey filaments stimulation; (B) Paw withdrawal latency
(PWL) in response to radiant cold stimulation; (C, D) Spontaneous flinching (C) and guarding (D) behaviors were video record-

ed to assess spontaneous pain.

72 = 11-12 mice per group. *P < 0.05, **P < 0.01, ***P < 0.001, repeated-measures two-way ANOVA.
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The analgesic effect of icaritin on BCP mice and the determination of ECs,

(A-D) Changes of mechanical pain threshold (A), cold pain threshold (B) and spontaneous pain threshold (C, D) within 24 hours after drug
withdrawal; (E, F) On the 15th day after BCP modeling, the dose-effect curves of icaritin on mechanical pain (E) and cold pain (F).

72 = 8-12 mice per group. *P < 0.05, **P < (.01, ***P < 0.001, repeated-measures two-way ANOVA.
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Fig. 4

Analgesic effects of icaritin at a full-effect dose (200 mg/kg) in combination with morphine

(A) Mechanical withdrawal threshold (MWT) in response to von Frey filaments stimulation; (B) Paw withdrawal latency
(PWL) in response to radiant cold stimulation; (C, D) Spontaneous flinching (C) and guarding (D) behaviors were video

recorded to assess spontaneous pain.

72 =9 mice per group. *P < 0.05, **P < 0.01, ***P < 0.001, repeated-measures two-way ANOVA.
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Fig. 5 Analgesic effects of icaritin at a half-effect dose (100 mg/kg) in combination with morphine

(A) Mechanical withdrawal threshold (MWT) in response to von Frey filaments stimulation; (B) Paw withdrawal latency
(PWL) in response to radiant cold stimulation; (C, D) Spontaneous flinching (C) and guarding (D) behaviors were video

recorded to assess spontaneous pain.

72 =12 mice per group. *P < 0.05, **P < (.01, ***P < 0.001, repeated-measures two-way ANOVA.
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