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In a study of naturally occurring forms ofvitaminBl2alight 

sensitive %2 derivative was isolated which proved to be identical 

with the cUmetbylbenzimidazole coenzyme (DMK) isolatedby Barker and 

co-workers (1960). Glutathione (GSH) added during the early stages of 

purification appeared to prevent the change in spectrum induced by 

light. However, experiments with spectrally pure %2 coenqme revealed 

significant differences in the two spectra and the product no longer 

reacted to light. Aquocobalamin (Bla) also reacted with glutathione 

to give the ssme spectrum above 350 mu. This reaction was unique to 

glutathione. Homocysteine, cysteine and mercaptoethanol converted 

aquocobslamin to B.,& (Diebl and Murie, 1952). 

Allexper3ments described inthis paperwere cs.rriedoututxler 

yellowsodiumlight. The %2 solutions were buffered with 0.1 M sodium - 

phosphate, pH 7.0. !fhe concentration of glutathione was 10-3 M. The 

DMBC coen~was isoltztedfromPmpionibacteriumfreudenreichiikindly 

supplied by Robert Fisher of the Biofezm Corp. B,2b was prepared by 

aerating an acid solution of cyanocobalamin under illwuination. 

Fig. 1. shows the spectrum of CklBC coenqyme before and after a 

10 minute exposure to a daylight mtiray desk lsmp at a distance of 

10 cm. Addition of glutathione reduced the peak at 351 mp, character- 

istic of aquocobalarnin tithin 5 minutes and a peak at 370 IQ.I appeared. 
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If glutathione was added before light exposure, the 375 xug peak of the 

IN!3C coenzyme shifted to 370 ~QI tithout the formation of the Lntermedlate 

35l. II~I peak. The product was put on a Dowex 50X-2 column and eluted 

tith 0.05 M sodium acetate buffer at pH 5.0. This compound was inactive 

in the diglycoll dehy&ase system of Abeles (1961) and was insensitive 

to1igM. The 26Orqpeakremained, indicatingtheattheadmInemiety 

had not split off in the presence of glutathione. 

The reaction of glutatbione with aquacobakuuin is shown in FL&. 

2.; it resembles that with the light exposed UMBC coenzyme. The 290 nut 

- 61, b 

--B,,+GSH 
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peak was sharper suggesting a loosening of the d3methylbensymMazole 

bond to cobalt. 

If eqxlmolar adenosine w&s added to aquocobalmin and glutathione 

the spectrumwas inallrespects similartothat shown inFig. 1. How- 

ever, adenosine could be separated from the new compound on Sephadex 50. 

Theisolatedcompounas f03medfrom~~ or the DMEX coenzyme were quite 

stable to air even though one would expect some catalysis of glutathione 

oxtdation under these cir cumstances (Dubnoff and Phillips, 1959; Peel, 

1963) l 

Several preparations of IMBC gave a 355 xnp peak on exposure to 

Ught. These reacted only slowly with glutathione. Likewise, sazqtles 

of Bl2b with a 355 mp peak did not react. After standing 24 hours in 

solution the peak shifted to 351 mu and reacted rapidly with glutathione. 

This shift inabsorptlonmzd.mum of Pj.% has been reportedby George, 

et al. (1960). 

The addifion of glutathione to the IMBC coenzyme, either before 

or after exposure to light under helium did not prevent the production 

of Blat as desc.ribedbyBarker and Brady (1961) and by PowellsLewlcz, 

et al. (l$O), (Fig. 3.). After admission of air the spectrum changed 

very slowly to that of the glutathione complex, compared with the fast 

reaction with glutathTone shown in Flg. 1. There was no evidence for 

- co 612 
--C~B~~+LIGHT 

-,....CoB12 + LIGHT + GSH+Am 
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the intermediate formation of Blzb. 

If p-mercurTbenzoate was added in excess of the glutatbione, the 

spectrumimmediatelyrevertedtothat of aquocobalamin, This occurred 

evenunder helium. The isolated aquocabalemln glutathione product 

reacted with one equivalent of p-mercuribenzoate, evidence that a defin%te 

campaund had formed without the loss of the SH group of glutathione. 

The superficial resemblance of the DNBC spectrum to that of Bla 

has been suggested as evidence that the cobalt is in a reduced state 

in this ccmpound. The data presented here show that the spectrum of 

the glutathione cobalamin complex closely resenibles that of INEX. 

These spectral changes brought about by addition or removal of 

glutathione do not appear to involve oxidation or reduction. 

This research was supported by a research grant from the U. S. 

Public Health ServZce (AM 06n6). 

Since this paper was completed a report on a glutathione cobalamin 

complex by F. Wagner and K. Bernhauer appeared In the Annals of the 

New York Academy of Sciences, 112, $0 (1964). 
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