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Aspartate buffer and divalent metal ions affect the oxytocin
conformation in aqueous solution and protect it from degradation
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Ahstract

Cvtocinis a peptide drug used toinduce laborand prevent bleeding atter childbith. Duetoits instability,
fransport and storage of oxytocin formulations under fropical conditions is problematic. In aprevious
study, we hawe found thatthe stahilitv of oxytocin in aspartate buffered formulation is improved by the
addition of divalent metal ions (unpublished results). The stahilizing effect of ZnEt was by far superior
compared to that of WgE*, In addition, itwas found that stabilization correlated wellwith the akility ofthe
divalent metal ions to interact with omytocin in aspartate buffer. Furthermore, LC4AS (S
rreasurements indicated that the combination of aspartate buffer and ZnEt in paticular suppressed
intermolecular degradation reactions near the CysE disulfide bridge. These results lesd to the
hypothesis that in aspartate buffer, ZnE* changes the conformation of oxytocinin such a wav that the
Cys18 dizulfide bridoe is shielded from its environment thereby suppressing intermolecular reactions
imealding this region of the molecule. To verify this hypothesis, we investigate here the conformation of
oxytocin naspartate bufferinthe presence of Mg+ orZnd+, using 22 NOESY, TOCSY TH12C HSQC and
TH-15R HS QG MR spectroscopy. Almost allTH, 12C and 150 resotances of oeytocin could be assigned
using HSOC spectroscopy, withoutthe need for12C ortSh enrichment. THA2C and THYSW HSQC spectra
shiowved that aspartate buffer alone induces minar changes in oxylocinin De0, with the [argestchemical
shift changes obsenved for Cys?. Zr causes more extensive changes in oeytocin in agqueous solution
thankdgt, Qurfindings suggestthat tte carboxylate group of aspatate neutralizes the positive charge of
the M-terminus of Cys?, allowing the irteractions with £n2+to become more favorable. These interactions
may explain the protection of the disulfide bridoe against intermolecular reactions thal lead to
dimerizatian.
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