
POSTER SESSIONS: 6. BIOINORGANIC THERAPY

duction of neutral proteinases had been previously
stimulated by the ionophore A23187 failed to be-
come «hyperstimulated» in the presence of Coe+
(data not shown).
As the concentrations of Coe+ needed to produce
these effects are found in patients with prosthetic
joints [3,4], the cellular reactions we describe here
deserve further scrutiny.
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these studies have established that the two metal
ions bind to the same site in the albumin, and
this, from Cu(II) studies, is known to involve the
N-terminal amino acid residues. The proposed
near square-planar geometry formed from the
amino N, deprotonated peptide N atoms, and a
histidine N is depicted in Fig. 1.
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There is much concern regarding the toxic effects
of ingested nickel, particularly among workers in
nickel refineries [1,2]. For this reason the bioche-
mical studies undertaken by SARKAR and his
co-workers [3,4] in relation to ingested Ni are of
particular importance. They have shown that the
main Ni(II)-binding constituents in human blood
are the amino acid histidine (His) and the protein
albumin. This distribution resembles that for
Cu(II) except the albumin has a much stronger
affinity [4] for Cu(II) than Ni(II). Nevertheless,

Fig. 1
The proposed Cu(II) coordination site

The ability. of Ni(II) to cause peptide N deproto-
nation is known to be less than that of Cu(II),
and a structure such as that in Fig. 1 would requi-
re a high pH for its formation. In keeping with
this the UV/Vis absorption spectrum of 1:1
Ni(II):albumin shows an intense absorption band
at 420 nm, characteristic of a square-planar envi-
ronment, which reaches a maximum absorption at
pH >9 [4].
We have examined the bovine albumin binding of
Ni(II) by means of UV/Vis absorption and CD
spectroscopy. In agreement with GLENNON and
SARKAR [4] the square-planar type spectra reach
a maximum at pH >9. The spectra, shown in
Fig. 2, reveal that at the pH of blood (7.4) 70%
of the Ni is bound as in Fig. 1. The remaining
30% must be octahedrally co-ordinated since, un-
der the conditions used, this would be spectrosco-
pically silent. The rapidity of interconversion bet-
ween the two forms as the pH is altered suggests
that the octahedral site must also be at the N-ter-
minal end of the protein chain.
We have also found that the rate of ligand
exchange for Ni(albumin), as in

Ni(albumin) + 2HisO Ni(HisO) 2 + albumin

404	 Rev. Port. Quírn., 27 (1985)



2nd INTERNATIONAL CONFERENCE ON BIOINORGANIC CHEMISTRY

8—

(+)

E
L —ER	

O 	

(-)

8—

100

E/mol - ' L cm -

50

The use of acetylsalicylic acid, aspirin, to relieve
pain, reduce fever plus a wide variety of other
ailments is well known. However, the theories to
explain the effects of aspirin are vague. One
theory postulates that the body under stress will
have a two fold or greater increase of copper ions
in the blood stream with a loss of essential copper
from the organs. The role of the aspirin is the
formation of a copper chelate which facilitates the
return of copper to the deficient cells [1]. The
chemistry of the coordination of aspirin with me-
tal ions is therefore necessary to have a complete
understanding of the therapeutic role of aspirin.
Copper(II)aspirinate has been prepared and struc-
tural studies of the solid [2] report a polymeric
material of units of [Cu(C 9 H 7 0 4 ) 2 ] 2 with the car-
boxylic group acting as a bridging ligand between
two Cu(II) ions as well as Cu-Cu bonding. The
aspirin complex in the solid state does not exhibit
chelation. There are no other studies that have
been reported on the interaction of aspirin with
copper; in fact, very little has been reported on
the interaction of aspirin with metal ions.
We wish to report the results for the determina-
tion of the stability constants for the iron(II)-aspi-
rin system.
The aspirin as ligand is monobasic:
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Fig. 2
The CD (upper) and UV/Vis absorption (lower) spectra of
Ni(11)-albumin solutions at pH 6.9 ( 	 ), pH 7.4 (-----),

pH 8.1 (-••-••), and pH 9.3 (	 )

is very slow, requiring > 90 min to achieve equili-
brium at 37°C and pH 7.4 (0.15 M NaCI
solution), the octahedral species reacting more ra-
pidly (via a dissociative mechanism) than the
square-planar form which reacts associatively. The
difference in kinetic behaviour between Ni(albu-
min) and Cu(albumin) could be an important fac-
tor in their different metabolic properties [4].
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