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was produced by mouse pituitary explants 
even after addition of growing hypothalamic 
tissue. Since the assay procedures employed 
would have detected 3 mU of thyrotropin, less 
than 4% of the original thyrotropin content 
of the explants was produced per week. 
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The liver is the most important storage or- 
gan for vit. BI2. After oral or parenteral ad- 
ministration of radiocobaltlabeled cyano- 
cobalamin, surface counting over various sites 
has shown that the liver accumulates most of 
the radioactivity( 1-4). The liver also retains 
the radioactivity with great avidity. ‘Indeed, 
from 86 to 94% of the maximal activity was 
found after 3 months(l), and 50% after one 
year( 5).  Moreover, the plateaus of liver ra- 
dioactivity in 4 control subjects were unaf- 
fected by single, intramuscular doses of 1 mg 
of “cold” vit. BI2 given on the seventh day 

The objective of the present investigation 
was to observe the effect of a large series of 
1 mg parenteral doses of “cold” vit. BI2 on 
hepatic storage of radioactivity after orally 
administered radiolabeled cyanocobalamin. 

MateriaEs and methods. The Co60 labeled 
vit. B12 used in these experiments had a spe- 
cific activity of 1082 pc per mg. A test dose 

* This investigation was supported by grant from 

(6) - 

Eli Lilly and Co. to the Univer&y of Minnesota. 

of 0.46 pg vitamin containing 0.5 pc Coca was 
administered to 2 healthy female volunteers 
after an overnight fast in approximately 100 
ml of water and breakfast was withheld for 
2 hours. Plasma radioactivity(7) as well as a 
24 hour urinary excretion study(8) started at 
24 hours showed that they both absorbed the 
vitamin normally. External monitoring over 
the organ areas was carried out according to 
the method of Glass(1) employing a NaI  
(thallium activated) probe scintillation 
counter with a crystal 1% inches in diameter 
and 1 inch thick and with an aperture of 2% 
inches in diameter. Uptake of radioactivity 
over the liver, spleen and precordium was de- 
termined 9- 13 days af ter administration of 
the test dose and at  intervals up to 7% 
months after the tests. The radioactivities 
recorded between one and 2 weeks after the 
tests were taken as the 100% values. One of 
the subjects was given a series of one hundred 
1 mg parenteral injections of nonradioactive 
cyanocobalamin over the ensuing 7 months, 
while the other subject served as a control. 
fwenty-four hour urine collections were made 
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FIG.  1. Effect of pnrenteral injections of r i t .  N,, 
on body stores of radioactive cyanocobalamin. X c t  
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a t  bottom of grapli, 

at intervals and the amounts of radioactivity 
excreted were determined according to a pre- 
viously described technic ( 7 ) .  

ResuEts. Fig. 1 shows that repeated 1 mg 
parenteral doses of “cold” vit. B12 caused a 
marked increase in the rate of disappearance 
of radioactivity over the liver as well as over 
the precordium and spleen. The radioactivity 
over the liver declined to 49.5% 101 days 
after administration of the test when 62 mg 
cyanocobalamin had been administered, and 
to 15.8% 218 days after the test when 100 
rng had been given. In the control subject 
liver radioactivity amounted to 82.6% and 
71.4% on the lOlst day and the 226th day 
after the test. 

Table I summarizes the amounts of urinary 
radioactivity in each subject. The control 
subject did not excrete measurable radioac- 
tivity 10 days after the single injection of 

TABLE I. Effect of Repeated Intramuscular In- 
j ections of ‘ ( Cold ’ ’ Vit. B,, on Urinary Excretion 

of Radioactivity. 

24 hr urinary radioactivity, 
% of oral test dose 

Urinary collection Exp. Control 
started at: SubJ ect subject 

24 hr 17.7” 4.9” 
8 days O t  
9 ” .7* 

10 ” O t  
21 ” .5* 
30 ” .4* 

186 ” .3* 

.’ Vit. B, parenterally immediately before s ta r t  

t N o  vit. B,, parenterally. 
of urinary collection. 

cyanocobalamin which she received. After 
the parenteral vit. BI2  injections the experi- 
mental subject had definite radioactivity in 
the urine each time it was examined. The 
amount excreted was 0.7% of the adminis- 
tered dose a t  the start of the injections and 
decreased to 0.3% toward the end. 

Discussion. The results of this study show 
that the radioactivity stored in the liver can 
be reduced by a series of parenteral injec- 
tions of vit. B12. Because of a simultaneous 
decline in the radioactivity over the spleen 
and the precordium, it was thought unlikely 
that the loss of hepatic radioactivity was due 
to an accumulation of radioactivity in other 
organs. The finding of radioactivity in the 
urine showed that the kidneys were at least 
one route of loss from the body. A rough 
estimation indicated that about 40% of the 
test dose was excreted in the urine during the 
series of injections which were started the 
ninth day after administration of the oral 
test. KO attempts were made to prove that 
the radioactivity was lost in the form of cyan- 
ocobalamin, although this has been contended 
for the urinary radioactivity in the usual 
Schilling test(9). The findings in this study 
are in agreement with Schloesser and Schil- 
ling’s report of a break in the disappearance 
curve for hepatic radioactivity effected by a 
few parenteral injections of vit. BIZ( 5 ) .  

Although the hepatic radioactivity in the 
control subject declined slower than in the 
experimental subject, the rate was still faster 
than expected from the physical decay of CosO 
alone. This is in agreement with previous ob- 
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servations( l , S ) ,  and indicates a release of 
stored radioactivity. Assuming that the 
stored radioactivity represents radioactive 
cyanocobalamin (4) and with a normal intake 
and absorption of vit. BI2 this finding sug- 
gests an exchange between stored cyanoco- 
balamin in the liver and the rest of the body. 
Such turnover can be enhanced by parenteral 
injections of large amounts of vit. B12. The 
loss of the vitamin in the urine can be ex- 
plained by the assumption that all available 
binding capacity was exceeded whereby the 
free cyanocobalamin was excreted by the kid- 
neys. 

Summary. Radioactivity measurements 
were made over the liver, spleen and precor- 
dium for 7% months after oral administration 
of test doses of radioactive vit. BI2. One sub- 
ject was given a large series of parenteral in- 
jections of nonradioactive vit. B12, while an- 
other subject served as .a control. The dis- 
appearance rate of radioactivity was much 
faster with the repeated parenteral injections. 
Radioactivity was lost in the urine. These 

observations showed that massive parenteral 
doses of vit. BI2 exchanged with cyanoco- 
balamin stored in the liver. 
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In the present paper a rapid and simple 
method for the preparation of a stable frac- 
tion containing dry, soluble endotoxin from 
dry gonococcus cells is described. This ma- 
terial offers a fairly toxic product suitable for 
in vivo and in vitro studies. It has been ob- 
served that washed gonococcus cells dried 
over sodium hydroxide in vacuo dissolve 
readily at pH 13. Under these conditions pre- 
sumably all of the cell-bound endotoxin is 
freed. Other investigators( 1,2) have previ- 
ously used a much less alkaline pH for the 
slow extraction of cell-bound endotoxin. Un- 

* Presented before the Am. Assn. of Immunologists, 
Chicago, Ill., Apr., 1957. 

der those conditions only a small portion of 
the endotoxin is obtained. The gonococcus 
in these studies was grown in an atmosphere 
of air using a modified liquid medium which 
was found to be suitable for the large scale 
cultivation of the organism. 

Materials and methods. Culturing meth- 
ods. Six different strains of gonococcus were 
used in this study. Five were isolated from 
patients by Dr. James D. Thayer of this lab- 
oratory, one strain was obtained from the 
American Type Culture Collection (No. 
9827). The strains were maintained on dex- 
trose starch agar (Difco) supplemented with 
0.1% yeast extract and 1% nutrient agar 


