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1. Introduction 

There are conflicting reports concerning the effect 
of cobaltous ions on the synthesis of hemoglobin by 
reticulocytes. This results, not from conflicting hypo- 
theses about the mechanism of action of cobalt, but 
rather from conflicting experimental observations. Var- 
ious authors have reported that cobalt stimulates globin 
synthesis by reticulocytes [ 1 - 4 ] ,  while we previously 
reported that cobalt inhibits globin synthesis [5 ]. These 
discrepancies are apparently resolved by the findings re- 
ported in this communication which indicate that cobalt 
inhibits globin synthesis when transferrin and iron are 
present in the incubation medium, while it stimulates 
globin synthesis in the absence of transferrin and iron. 

2. Methods 

Reticulocytes were obtained from phlebotomized 
rabbits and purified on dextran gradients as previously 
described [6]. The incubation medium was identical 
to the one previously described [7]. The medium con- 
taining iron had 1.0% (w/v) rabbit transferrin and 60 
/ag/ml Fe (NH4)2 SO4. When present cobaltous ion was 
added to the incubation medium at a f'mal concentra- 
tion of 10 -a M COC12. Cells were incubated as 10% 
(v/v) suspensions at 37 °. The 14C-amino acids were 
from a reconstituted algal hydrolysate. For radioac- 
tive protein determinations, whole washed cells were 
lysed with two volumes of ice cold distilled water and 
the lysates were precipitated with ice-cold acidified ace- 
tone (3% conc. HC1 in acetone v/v). The precipitates 
were collected on Whatman no. 42 filter papers, 

washed exhaustively with acidified acetone, glued to 
aluminum planchettes, dried and counted in a Nuclear 
Chicage Low Background counter. It had previously 
been demonstrated that this procedure is an accurate 
measure of globin synthesis, since glycine accounted 
for only 5% of the radioactivity in the 14C-amino 
acid mixture [see 5]. 

Rabbit transferrin was purchased from Pentex, In- 
corporated. It is contaminated with hemopexin, but 
behaves identically to pure transferrin in supporting 
hemoglobin synthesis in rabbit reticulocytes [8]. 

3. Results 

Table 1 shows that when reticulocytes are incubated 
in the presence of iron and cobalt they synthesize about 
50% as much globin as when they are incubated in the 
presence of iron alone. However when the cells are in- 
cubated in a medium lacking iron and the amount of 
globin synthesized is compared to a medium lacking 
iron but supplemented with cobalt a relative stimula- 
tion is apparent. This relative stimulation increases with 
the increasing amount of time that the cells have been 
incubated in the absence of iron. Nevertheless this 
relative cobalt stimulated globin synthesis does not 
reach the level of synthesis observed with the medium 
containing only iron. 

4. Discussion 

We have shown that cobalt stimulates globin syn- 
thesis in rabbit reticulocytes relative to the amount 
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Table 1 
Incorporation of 14C-amino acids into globin 

December 1970 

Time of incubation + iron + iron -iron -iron 
prior to the addition --cobalt + cobalt -cobalt + cobalt 
of 14C-amino acids (min) (a) (b) (c) (d) 

b/a X 100 d/e X 100 

0 6045 3167 2837 2760 52 97 
30 6258 3258 1730 2791 52 161 
60 6617 3297 919 2721 50 296 
90 6407 3518 703 2531 55 360 

Cells were incubated in the complete medium with or without ion and cobalt as indicated. After the preincubation time 14C-amino 
acids were added and the cells were incubated for an additional 30 minutes after which globin was isolated and assayed for radio- 
activity as described in Methods. The results axe expressed as counts per minute per sample. All samples contained the same num- 
ber of cells. In experiments not reported here, but performed under identical conditions, more than 90% of the incorporated radio- 

activity could be accounted for in purified alpha and beta chains of rabbit globin. 

of synthesis observed in iron-depleted cells. How- 

ever, when the cells are incubated in the presence of 
both iron and cobalt, cobalt inhibits globin synthesis 
relative to the amount  synthesized by the cells incu- 
bated only with iron. 

Although cobalt protoporphyrin stimulates globin 
synthesis i n  the reticulocyte cell free system [9], there 
is no direct evidence supporting the hypothesis [3] 

that cobalt protoporphyrin is incorporated into newly 
synthesized globin. 
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