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1) Konno K., Picolo G., Gutierrez V.P., Brigatte P., Zambelli V.O., Camargo A.C.M., Cury Y.: 
Crotalphine, a novel and potent analgesic peptide from the venom of the South American 
rattlesnake Crotalus durissus terrificus. Peptides, 29, 1293-1304 (2008). 

Abstract: We have shown that the venom of the South American rattlesnake Crotalus durissus terrificus
induces a long-lasting antinociceptive effect mediated by activation of - and -opioid receptors. Despite 
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being mediated by opioid receptors, prolonged treatment with the crotalid venom does not cause the 
development of peripheral tolerance or symptoms of abstinence syndrome. In the present study, we have 
isolated and chemically characterized a novel and potent antinociceptive peptide responsible for the 
antinociceptive effect from this crotalid venom. The amino acid sequence of this peptide, designated 
crotalphine, was determined by mass spectrometry and corroborated by solid-phase synthesis to be 
<EFSPENCQGESQPC, where <E is pyroglutamic acid and the two cysteine residues forming a disulfide 
bond. This 14 amino acid residue sequence is identical to the g-chain sequence of crotapotin, a non-toxic 
component of this snake venom. Crotalphine, when orally administered in low doses, shows a long-lasting 
antinociceptive effect in the prostaglandin E2- and carrageenin-induced mechanical hyperalgesia models 
in rats. D-Phe-Cys-Tyr-D-Trp-Orn-Thr-Pen-Thr amide (CTOP) and N,N-diallyl-Tyr-Aib-Aib-Phe-Leu 
(ICI 174,864), antagonists of - and -opioid receptors, respectively, did not alter the antinociceptive 
effect of the peptide, whereas nor-binaltorphimine, an antagonist of -opioid receptors, blocked this effect. 
These results indicate that crotalphine induces antinociception mediated by activation of -opioid 
receptors and may contribute to the antinociceptive effect of the crotalid venom.

2) Gutierrez V., Konno K., Chacur M., Sampaio S.C., Picolo G., Brigatte P., Zambelli V.O., 
Cury Y.: Crotalphine induces potent antinociception in neuropathic pain by acting at 
peripheral opioid receptors. Eur. J. Pharmacol., 594, 84-92 (2008). 

Abstract: Neuropathic pain is an important clinical problem and it is usually resistant to the current 
therapy. We haverecently characterized a novel analgesic peptide, crotalphine, from the venom of the 
South American rattlesnake Crotalus durissus terrificus. In the present work, the antinociceptive effect of 
crotalphine wasevaluated in an experimental model of neuropathic pain induced in rats by chronic 
constriction of sciatic nerve. The effect of the peptide was compared to that induced by the crude venom, 
which confirmed that crotalphine is responsible for the antinociceptive effect of the crotalid venom on 
neuropathic pain. For characterization of neuropathic pain, the presence of hyperalgesia, allodynia and 
spontaneous pain was assessed at different times after nerve constriction. These phenomena were detected 
24 h after surgery and persisted at least for 14 days. The pharmacological treatments were performed on 
day 14 after surgery. Crotalphine (0.2–5 g/kg) and the crude venom (400–1600 g/kg) administered 
p.o. inhibited hyperalgesia, allodynia and spontaneous pain induced by nerve constriction. The 
antinociceptive effect of the peptide and crude venom was long lasting, since it was detected up to 3 days 
after treatment. Intraplantar injection of naloxone (1 g/paw) blocked the antinociceptive effect, 
indicating the involvement of opioid receptors in this phenomenon. Gabapentin (200 mg/kg, p.o.), and 
morphine (5 mg/kg, s.c.), used as positive controls, blocked hyperalgesia and partially inhibited allodynia 
induced by nerve constriction. These data indicate that crotalphine induces a potent and long lasting opioid 
antinociceptive effect in neuropathic pain that surpasses that observed with standard analgesic drugs.
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