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Calcitonin gene-related peptide (CGRP), consisting of 37 amino acid residues, is synthesized as the result of alternative
processing of the RNA formed on the transcription of the calcitonin gene [1]. The physiological role of CGRP consists in the
regulation of the cardiovascular function and the local blood flow, while the peptide exerts an action on the gastrointestinal and
nervous systems and is one of the most powerful drugs possessing vasodilator activity.

" The synthesis of analogs of the hormone has been described in the literature [2, 3], and the biological activities of
individual fragments of the natural molecule have been investigated. The majority of such investigations have been devoted
to the structure-activity rélationship in the N-terminal part of the CGRP molecule [4, 5]. Together with this, it has been shown
that the peptide sequence 8-37 possess antagonistic activity, while peptide 12-37 is a weaker antagonist [6]. At the same time,
the biological activities of fragments of the central and C-terminal parts of the CGRP molecule have been investigated to a
considerably smaller degree.

With the aim of a more detailed study of the roles of individual sections of the molecule in the manifestation of
vasoactive properties, we have performed the synthesis of fragments 1-9, 10-20, 15-24, 21-29, 21-31, and 30-37 of the
sequence of human «-CGRP. Peptides 15-24, 21-29, and 30-37 were obtained by the methods of classical peptide chemistry.
Fragments 1-9, 10-20, and 21-31 were obtained by the solid-phase method using Pam (fragment 10-20) and the MBHA
polymer. The final products were purified by HPLC. In the case of the peptide with the 1-9 sequence, in the performance of
the cyclization reaction we used both oxidation with atmospheric oxygen and the action of potassium ferricyanide, the best
results being obtained in the first case.

The study of the vasoactive properties of the fragments was carried out in the Sechenov Institute of Evolutionary
Physiology and Biochemistry, Russian Academy of Sciences, on male rats of the Wistar line. The arterial pressure was recorded
(gauge connected to the femoral artery) and the frequency of cardiac contractions was determined. The direct action of the
CGRP fragments on the microvessels of the rat mesentery was also investigated by intravital television microscopy. The
investigations performed showed that fragments 1-9 and 30-37 possssed no vasoactive properties. The administration of the
peptides with the sequences 10-20 and 15-24 led to a brief rise and fall, respectively, in the arterial pressure, but only in a dose
of 3 mg per animal. Fragments 21-29 in a dose of 2 mg per animal caused a prolonged fall in the arterial pressure by 30-40
mm Hg and exerted a vasodilatory effect in experiments on the microvessels. An analogous, but somewhat weaker, action was
exterted by the peptide of the sequence 21-31.

Thus, among the compounds investigated vasoactive properties were found only in fragments of the central part of the
CGRP molecule, and this in doses considerably exceeding the physiological level.

REFERENCES

1. S. G. Amara, V. Jonas, M. G. Rosenfeld, E. S. Ong, and R. M. Evans, Nature, 298, 240 (1982).
2. B. Lynch and E. T. Kaiser, Biochemistry, 27, 7600 (1988).

Institute of High-Molecular-Mass Compounds, Russian Academy of Sciences, St. Petersburg. Translated from Khimiya
Prirodnykh Soedinenii, No. 5, pp. 688-689, September-October, 1994. Original article submitted December 30, 1993.

0009-3130/94/3005-0639$12.50 ©1995 Plenum Publishing Corporation 639



M. Zaidi, S. D. Brain, J. R. Tippins, V. Di Marzo, B. S. Moonga, T. J. Chambers, H. R. Morris, and L. Maclntair,
Biochem. J., 269, 775 (1990).

M. Mimealt, S. St-Pierre, R. Quirion, Y. Dumont, and A. Fournier, Regulatory Peptides, 34, 100 (1991).

R. Quirion, T. Dennis, D. Van Rossum, M. Mimeault, Y. Dumont, A. Fournier, and S. St-Pjerre, Regulatory
Peptides, 34, 77 (1991).

M. Y. Donoso, A. Fournier, S. St-Pierre, and J. P. Huidobro-Toro, Peptides, 11, 8385 (1990).



