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1t has been reported that cysteine, thioglycolic acid
and other thiols are able 10 reduce cobalamins {1-3].
Since reduced cobalamins are reoxidized by molecular
oxygen, cobalamins are able therefore to catalyze the
oxidation of thiols in the presence of air {4]. We have
found, however, that the reduction of hydroxocobal-
amin {B;5,) by thiols is indirect and is mediated by a
metal ion present as an impurity in the B;,, sample.

Reduction of B;,, has been followed by recording
the spectral curve in the range 270400 myu by = Beck-
man DK2A spectrophotometer. Quariz ¢nveties con-
verted in Thunberg inbes, provided with 2 side anmas,
werc used. In the central cavity was placed 0.08 rrmoles
of By, (Pierrel, Milano) dissolved in 2 ml HoO and
0.5 mi 0.02 M acetate buffer pH 4.2. In one side arm
was placed 0.45 pmoles cysteamine hydrechloride
dissolved in 0.3 m H, 0. In the other side arm was
placed 6.2 m! of 0.5 M glycine NaOH buffer pH 8.9.
The tube was evacuated with a water pump and refilled

with argon threes times. )
Fig. 1 shows the speciral curve of By,, at pH 4.2
- {aquocobalamin A max 350 mu}. When cysteamine is
added at pH 4.2 the curve By, changes to that re-

‘ported for 1he complex of By, with thiols [3; 4] Unde:r -

the presest conditions the complex is formed slowly
and reaches its maximum in 20 minutes. No reduction
of B,Za is observed at pH 4.2. When the pH of the solu-
“fion containing the complex has risen from 4.2 10 8.9
" by the addition of glycine-NaOH buffer, By, isze-
duced as seen by the slow change of the specimm o
that of By, [5]. The reduction is almost complete m -
60 minutes. If an experiment : similar io ﬂmt descn'bed :

. * This work is part of 2 program supported by the Itahan Con-
s:gho ‘i:mnnnlc de]]e Ricerche. '
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F‘g. 1. e B;zam HzD ————— cystearmn&Blza complex,
20 min after sthe :a.dﬂmon of cysteamme at pH4.2; Bizr

-formation zfe1 increasing ‘the pH solntion 10 8,9; 1= aﬁer 2

ming 2 = =after 4 min; 3= after 6 min; 4 = after 3D min: 5 =afF
texlﬂrmnﬁ a_ﬁm'SDmm'I after#Sm:mS afierGO

e
‘above is carried out in:the presence of 2.5 X 1073 M-
EDTA; the comple.x 111110]—332a at 3;}1 4.2 is apain pro—

duced, ‘bui-the addition of glycme-‘ﬂaDH buﬁ'er does -
notcause the reducnon to: 312: Takmg 1his as'a pre-”
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Fig 2. B2, after passage through a chelating zesin, dissol-
ved in H30. —.—.——. cysteamine-Bj 2, (parsed through a che-
iating resin) complex, 20 min after the addition of cyriezmine.
splitting of the cysteamine-Bj3; complex, aficr rising

the pH 10 8.9; 1 = after 2 min; 2= afier 4 min; 3 = afler 10 min;

4 = after 20 min; 5§ = after 30 min; 6 = after 60 min.

sumptive evidence for the necessity of a metal ion im-
purity as an intermediate for the reduction of By, we
have eliminated eventual metals by passage of tae

B, ., solution throngh 2 chelating resin (Dowex Al in
the Na* form). Using the solution of By5, passed
through the chelating resin, the complex thiol-By,, at

- pH 4.2 is again produced upon the addition of cyste-

" amine (fig. 2); however, when the pH of the solution is
raised 1o 8.9 no reduction occurs. Ia the place of the

. curve of By, the curve is changed slowly to that of

- Byo, at pHabove 7. This cbservation indicates that the
alkalinization in the absence of a metal jon produces -
the cleavage of the thioi-By 9, compiex in the place of

. reducing By, 10 Bya,. Identicat results have been ob- - )

_ tained when B3, free $70m contaminating metals was
-prepared using paper. e;ectmphoresxs in 0.5 m acetic

<7 acid. In 6rder 0 mbhsh wheﬂaer the suppress:lon of -
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Fig, 3. ---—--B37, afiler passage throngh a chelating resin, dis-
solved in H70. —.——.—.—.cysteamine By 75 {passed thzough
a chelating zesin) comple< 20 min zfter the addition of ~he

cysleamine. B2, formation, aTter additior of pt! 8.9
buffer in the presence of Jut 3 X 10-7 M. 1 = afies 2 min;
‘2 = after 4 min; 3 = after & min; 4 = aiter 8 min; 5 = after 10

~ min; 6 = afier 20 min; 7 = 2fter 30 min; 8 = after 45 mir; 0=

after 6@ mnin.

the redocticn of By, by cysteamine has to be related
with the removal of a metal ion, the experintent ze-
ported in fig. 2 has becn repeated in the presence of
Cu? jons. As seen in fg. 3, the addition of a trace of

Cu*t jons reintroduces the reduction of By, by
cysteamnine. Fe¥¥7, Ce?, Nit* and Zn*™ have been

" assayed in ihe plac.. of Cu'H", without success. The
- necessity for a metal icn has been observed also when

cysteine or mercapioethanol weze useG in the place -

_ of cysteamnine. - .-

In the light of the results reported above it appaars
that the reduction of B;,, by thiols is indirect. the

- presence of a metal iop is necessary and a pessible ex-

planation is that the tiol redpces the metal which in

. its turn rednces the cobalamin, That this is a reason-
~ able QXp]ap-agon hes _bgen ched:ed by mabll;hmg -
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