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Figure 1.  Time distribution of selenium 
in whole blood after injection of sele- 
nite and selenite plus arsenite 

+Values for rats injected with selenite plus arsenite 

QValues for rats injected with selenite 

Each symbol represents the activity and time o f  
sacrifice for one rat. Selenium-75 injected a t  
zero time 

The unique reaction of selenite would 
then be a rapid irreversible one antag- 
onized by arsenic, involved in the 
formation of volatile selenium and prob- 

Table 1. Mortality in Rats Produced 
by Injecting Indicated Amounts of 
Selenium as Selenite and Arsenic 
as Arsenite per Kilogram of Body 

Weight 
(Five rats in each group) 

As, M g . / K g .  
0 3 4 . 5  

Se, 
, M d K g .  

4 4 0 0 
5 4 0 0 
,G 5 0 0 
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Figure 4. Time distribution of selenium 
in the spleen after injection with 
selenite and selenite plus arsenite 

.Values for rats injected with selenite plus arsenite 

OVnlues for rats injected with selenite only 

HOURS 

Figure 2. Time distribution of selenium 
in the liver after injection of selenite 
and selenite plus arsenite 

+ Values for rots injected with selenite plus 
arsenite 

OValues for rats injected with only selenite 

Each symbol represents the activity and time o f  
sacrifice for  one rat. Selenium-75 injected at  
zero time 

ably initiated at  the membrane of liver 
cells. Another reaction, toxic a t  a higher 
level of injection, although not neces- 
sarily a t  a higher concentration at  the 
reaction site, would be a rapid reversible 
one in which its toxicity and that of 
arsenite are additive. This could be 
the reaction that Barron and Kalnitsky 
( 7 )  found to be reversible by dithiols. 
A third reaction would be a rather slow, 
nonspecific, complex formation with 
proteins. This third reaction would ac- 
count in some measure for the report by 
Klug, Lampeon, and Moxon ( 6 )  that 
arsenite had no effect on distribution of 
selenium in rats that were protected 
from liver necrosis in a long-term experi- 
ment. 

If these assumptions are reasonably 
accurate, the requirements for the block- 
ing of acute selenite toxicity can be 
postulated rather simply. Enough 
arsenite must be present to block the first 
reaction without there being enough 
arsenite and selenite present to make 
the second lethal. If these conditions 
are met for an hour or two, the 
third reaction and excretion will render 
the selenite incapable of taking part in 
the unique reaction which leads to 
selenium exhalation and death. 
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Figure 3. Time distribution of selenium 
in the kidney and in trichloroacetic 
acid extracts of the liver after injec- 
tion of selenite and selenite plus arsenite 

m Activity in kidney o f  rats injected with selenite 
plus arsenite 

OAct iv i ty in kidney o f  rats injected with selenite 
only 

.Activity in trichloroacetic acid extract o f  livers 
o f  rats injected with selenite plus arsenite 

OAct iv i ty in trichloroacetic acid extract o f  livers 
of rats injected with selenite only 

(4) Kamstra, L. D., personal communi- 
, I  

cation, 1954. 
(5) Kamstra, L. D., Bonhorst, C. W.. 

Proc. S. D a k o t a  A c a d .  Sc i .  32, 72 
(1 9 53). 

(6) Klug, H. L.,  Lampson, G. P., 
Moxon, A. L., Ib id . ,  29, 118 
( 1 9 50). 

( 7 )  McConnell, K. P.. J .  B i o l .  C h e m .  . ,  
141, 427 ’(1941). ’ 

(8) Moxon. A. L.. Jensen. C. W.. 
\ /  

Paynter, C. R., Proc. S. D a k o t a  
A c a d .  Sci. 26, 21 (1946). 

(9) Moxon, A. L., Paynter. C. R.. 
Halverson, A. W., J .  Pharmacol.  
E x p t l .  Therap. 84, 115 (1945). 

(10) Moxon. A. L., Rhian, M. A.. 
Anderson, H. D., Olson, 0. E.. 
J .  A n i m a l  Sci. 3, 299 (1944). 

(1 1) Wahlstrom, R. C., Kamstra. L. D.. 
Olson, 0. E., Ibid. ,  14, 105 
(1 955). 

Received for review April  7,  1956.  ‘4ccepted 
J u n e  25, 1957.  Dioision of Biological Chem- 
istry, 129th Meeting, A C S ,  Dal las ,  T e x . ,  Apr i l  
7956. Approved for publication by the director 
of South Dakota Agricultural Experiment Station 
as Publication 362 of the journal series, W o r k  
supported i n  part by Atomic Energy Commission 
contract A T(  7 I -  1 )-97. 

Alcoholic Fermentation of 
Blackstrap Molasses- 

Correction 

On page 610 [J. AGR. FOOD CHEM. 5 ,  
610 (1957)], the author credit should be 
Walter Borzani, Universidade de SZo 
Paulo, SBo Paulo, Brasil. On  page 612. 
the title, “Continuous Fermentation,” 
should read, “Molasses Fermentation.” 
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