Evaluation of two novel compounds compared to methadone
on morphine withdrawal in a rat model of physical dependence
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Opioid use disorder (OUD) and the resultant opioid toxicity crisis is a significant public
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health concern. Opioid maintenance therapy (OMT) and in particular methadone

maintenance therapy (MMT) are highly effective at preventing withdrawal syndrome,
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reducing cravings and increasing quality of life by reducing harms to people who use %

opiates. However, MMT has economical drawbacks such as witnessed daily administration

and safety risks such as higher risk of overdosel'l. In this study, we first determined the

20 -

maximum tolerated dose of two novel compounds and then evaluated their efficacy,
10 -

compared to methadone, at alleviating morphine withdrawal syndrome in rats..
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Following baseline, male Sprague Dawley rats were orally administered morphine (30

mg/kg) twice daily for 14 days to induce morphine dependence. Abrupt cessation of

Morphine Withdrawal
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morphine administration initiated withdrawal. Body weight, food and water intake and 44

behaviours were assessed daily. Methadone (15 mg/kg), Levo-1-ME and Levo-25-ME were

administered orally during morphine withdrawal.

Methadone
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Study Phase Baseline

Study Day [ Figure 5: Behavioural observations during morphine dependence phase (morphine 30 mg/kg BID) or morphine withdrawal

phase (all other groups). Comparisons against vehicle by Wilcoxon Rank Sum test (all p<0.05-0.001). Mean score: +<0.025,
++0.25-0.49, +++0.5-0.74, ++++>0./5.

E'"

Observations | T | T~ | T

T = Measurement of bodyweight and food and water intake, with behavioural observations am only.
A = Measurement of bodyweight and food and water intake, with behavioural observations am and pm.
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Figure 4: Daily change in food intake with vehicle, methadone (15 mg/kg, p.o., BID) and Levo-1-ME and Levo-25-ME (80
mg/kg, p.o., QD and 60 mg/kg, p.o., BID) treatment. Compared to vehicle by Dunnet’s test *p<0.05, **p<0.01, ***P<0.001.
Compared to morphine by William’s T p<0.05, T1p<0.01, 111p<0.001.

Morphine withdrawal syndrome is characterised by hyperphagia and hyperdipsia leading

Rats were orally administered Levo-1-ME or Levo-2S-ME once daily starting on the first day to a sudden increase in bodyweight. This eftect is seen in patients due to compulsivity

of morphine withdrawal (D15). Treatment started at 60 mg/kg and was increased in the next and craving of rewarding stimulil?.

cohort if morphine withdrawal resembled vehicle treated rats, and there were no adverse Methadone alleviates morphine withdrawal induced hyperphagia and hyperdipsia, whilst
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effects of Levo-1-ME or Levo-25-ME treatment. If adverse effects were present the dose was Lev-1-ME and Levo-25-ME alleviate hyperphagia only.

reduced. Morphine induces a spectrum of behaviours which can be categorised during morphine
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dependence or morphine withdrawal.

Methadone ameliorates most morphine withdrawal behaviours but also induces a
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pronounced opioid effect and additional potentially harmful behaviours.

Levo-1-ME and Levo-2S5-ME do not induce behaviours associated with morphine
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dependency or methadone treatment, whilst ameliorating some behaviours associated

with morphine withdrawal.
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Figure 1: Effect of (A) Levo-1-ME (60-100 mg/kg, p.o., QD) and (B) Levo-25-ME (60-80 mg/kg, p.o., QD) on bodyweight

Levo-1-ME and Levo-25-ME may be useful new tools for OMT with decreased side effect
during morphine withdrawal, compared to vehicle and methadone (15 mg/kg, p.o., QD) treatment.

Daily change in water intake (g)

There were no adverse behavioural observations and the effects on body weight and food profile versus MMT.

and water intake resembled methadone treatment with Levo-1-ME (100 mg/kg) or Levo-25-
(1l Stotts AL, Dodrill CL, Kosten TR. Opioid dependence treatment: options in pharmacotherapy. Expert Opin

Pharmacother. 2009 Aug;10(11):1727-40.
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Figure 4: Daily change in water intake with vehicle, methadone (15 mg/kg, p.o., BID) and Levo-1-ME and Levo-25-ME (80
mg/kg, p.o., QD and 60 mg/kg, p.o., BID) treatment. Compared to vehicle by Dunnet’s test *p<0.05, **p<0.01. Compared to
morphine by Dunnet’s 1p<0.05.

ME (80 mg/kg). Four treatments were selected for the efficacy study; Levo-1-ME and Levo-
25-ME (80 mg/kg, QD or 60 mg/kg, BID).
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