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An opioid-neurotensin hybrid peptide outperforms morphine 

in acute and chronic pain models
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• More potent than morphine

in acute & chronic pain models

• Prolonged effect

• Reduced side effects

Best of both worlds:

⇒ Safer analgesic profile

Abstract
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i.p. 9 mg kg-1, n = 7-10
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n = 6

0.1 mg kg-1i.v. 50 nmol kg-1
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n = 6-7

i.t. 3 nmol kg-1

Adverse effects4

✓ No NTS1-related hypotension

✓ No NTS1-related hypothermia

⨯ Opioid-related constipation still

observed

⨯ Opioid tolerance still observed

Hypotension Hypothermia

Constipation

Conclusions

More information
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Opioid and neurotensin receptors1

Ki = 0.34 nM

Ki = 17 nM

Ki = 2.7 nM

NTS2/NTS1 = 1500

SBL-OPNT-13

Lead peptide design2,3

✓ Balanced MOP/DOP agonist

✓ High NTS2 selectivity

✓ High plasma stability

✓ Brain penetration

Conformationally constrained 

amino acids:

improved potency & selectivity

Opioid pharmacophore
Neurotensin

pharmacophore
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i.t. 12 nmol kg-1
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Morphine

i.p. 9 mg kg-1

PK20 (1st described OP-NT hybrid)

i.p. 9 mg kg-1
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SBL-OPNT-13

i.p. 9 mg kg-1

n = 5-6
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SBL-BM-15 (parent opioid)

i.p. 0.5 mg kg-1

SBL-NT-35 (parent NT)

i.p. 9 mg kg-1

SBL-OPNT-13

i.p. 9 mg kg-1

n = 5-6

Preclinical efficacy4

The hybrid peptide outperforms

the parent moieities

Efficacy in acute pain model

Sustained analgesia >24 hours Efficacy in chronic pain model

Perspectives: biased opioid agonism5

Charge vs. no charge

D-Ala

D-Arg

D-Arg

D-Arg
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β-Arrestin-2 max. efficacy

94 ± 6%

50 ± 3 %

25 ± 1 %

7 ± 4 %

Mechanistic studies

& therapeutic perspectives

• SBL-OPNT-13 is potent in preclinical acute and chronic

pain models

• High NTS2 selectivity prevented neurotensin-related side

effects

• Opioid-related side effects remain challenging to

understand and address
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