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but otherwise th’e narcotic effect was judged 
unaltered. 
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Further Observations on Distribution of Radioactivity Following Parenteral 
Administration of Co6* Vitamin B12.* (22529) 

LEO M. MEYER, S. N. ARKUN AND M. JIMINEZ-CASADO. 
New York  University Service, Goldwater Memorial Hospital, N .  Y .  Ci ty .  

It is now well established that following 
?oral or parentera1 administration of Cu6* vit. 
B12 radioactivity may be detected over the 
liver, spleen and left kidney for periods up to 
315 days(1-4). It has k n  further demon- 
strated that following the ilntrarnuscular in- 
jection of CoS0Cl2 the pattern is entirely dif- 
ferent, suggesting that uptake studies with 
the rad,iuvitamin probably represent the BIZ 
molecule in the organs surveyed(4). 

The present report is concerned with fur- 
ther investigations on the distribution of Co60 
vit. BIZ under a variety of conditions: ( 1) 
following intravenous injection of the radio- 
vitamin; ( 2 )  in association with large doses 
of “cold” BI2 before, simultaneous with, or 
after intrmuscular injection of the radiovita- 
min; and (3) administration of amethopterin 
prim to intra’muscular injection of the radio- 
vitamin. 

Material and methods. The Co60 vit. BI2 
had a specific activity of 0.750 pc/pg. Each 

* Co60 vit. B,, and “cold” B,, were supplied by 
Merck and Co., Rahway, N. J. Amethopterin was 
supplied ‘by Lederle Laboratories, American Cyana- 
mid Co., Pearl River, N. Y. 

dose was diluted with sterile distilled water 
so that one ml contained one pg of radiovita- 
min. All administered dwses were one ml in 
volume. Intramuscular injections were given 
in the right deltaid muscle, using a l-inch 22 
gauge needle. “Cdd” vit. Blz was admink- 
tered in the deltoid muscle of the opp&te 
arm. A well-shielded sodium iodide crystal 
scintillation counter having an aperture of 2 
cm was placed over (1) the sitk of injection 
(right deltoid muscle), (2  ) precodium, (3 ) 
lower righit chest (liver), (4) lower left chest 
(spleen), (5) left lumbar region (left kid- 
ney), (6) lower end of sacrum, (7) llateraF 
aspect of thigh. Radiuactivity was recorded 
for 5-minute periods over each site within 5, 
1, 2, 3, 4, 8, 12 and 24 hours after injection. 
Thereafter, measurements were made at 2, 
3, 5 and 7-day intervals up to 168 days. 
Background counts were subtracted from ob- 
served values. No correction was made for 
CosO decay. All patients were inmates of a 
chrmic disease hospital and received essen- 
tially the same diets. Their ages varied from 
43 to 80 years. The diagnoses included hy- 
pertensive heart disease ( 1 ), bronchial asth- 
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TABLE I. Orgiill IJi~tril~ution of Radioactivity following Parentcral Administration of Cow Vit. B12. 

7)jsappcar- 
;311ce f roll1 

KO. of site of iiij. I)ays oh- -Duration of plateau (days)----, 
Tr(1:l tlllrllt Imtieiits (d;iys) servation I ive r  Spleen Kidney 

ma ( 2 ) .  reticulum cell sarcoma ( 1). chronic 
lymphocytic leukemia ( 1 ) . pulmonary fibro- 
sis ( 1 ), rheumatoid arthritis (4 ) .  arterio- 
sclerosis (S) .  pout ( 2 ) .  cirrhosis of liver ( 1 ) .  
luetic heart disease ( 1 ). unilateral esophthal- 
mus ( 1 ) . and familial telangiectasia ( 1). 

Reszrlts. The results are tabulated in 
Table I. Since no significant levels of radio- 
activity were noted over the precordium. sac- 
rum and thighs. these sites were excluded 
from the table. The first column under each 
organ records the time after injection of the 
radiovitamin when masimal number of 
counts was noted. 

Four sub- 
jects received 1 pg of Cot;'' vit. BI3  intraven- 
ously (Table I-.\). Maximal activity ap- 
peared over the liver. left kidney and spleen in 
about 30 minutes. in contradistinction to 
hours and days respectively. noted following 
muscular injection (4 ) .  h all other respects 
the plateau and duration of activity in all 3 
organs were similar to those noted following 
intramuscular administration. 

( 2  ) Intramuscular CoG0 vit. B ussociated 
with "cold" B I Z .  (a) Two patients received 
30 p,g of "cold" vit. B I 2  for 7 days. This was 
followed by the intramuscular injection of 1 
p g  of Cot;[' vit. BIZ  on the eighth day (Table 
I-B). The data show that the pattern of dis- 
tribution of radioactivity over liver. spleen 
and kidney was essentially the same as that 
previously reported from this laboratory when 
no "cold" BI2  was administered. ( b )  Four 
subjects received 1 pg of Co") vit. B I Z  intra- 
muscularly in the right deltoid muscle. Im- 
mediately thereafter 1 mg of "cold" 3312 was 
injected into the left deltoid muscle (Table 

( 1)  Irztruvenozrs Co"" vit. B r ? .  

I-C). The pattern of distribution of radio- 
activity was entirely different from those pre- 
viously observed (4) .  Radioactivity disap- 
peared from the site of injection in 12 to 72 
hours. I t  reached its maximum over the liver 
in 2 to 3 hours. This level was of a low or- 
der. and only slightly above background 
counts. This low level of activity over the 
liver persisted for the duration of the study 
in each subject (up to 84 days). Radioac- 
tivity reached a maximum over the spleen in 
a short time ( 2  to 3 hours) but was again 
only slightly above background counts. Ex- 
cept for one case all detectable activity was 
gone in 4 days and no significant plateau was 
attained, Similar observations were made 
over the left kidney; viz.,  maximal appear- 
ance in 2 to 3 hours, no plateau, and rapid 
disappearance over the left kidney in 3 sub- 
jects (6  hours to 2 days) and prolonged ac- 
tivity of 5 5  days in one case. (c). Two sub- 
jects received 1 pg of CoG0 vit. Blf! in the right 
deltoid muscle. This was followed 1 hour 
later by the intramuscular injection of 1 rng 
of "cold" BIZ in the left deltoid muscle (Table 
I-D). The observed results were similar to 
those noted in experiment 2 (b). Disappar- 
ance of radiwactivitp from the right deltoid 
muscle was delayed for 24 hours. The height 
of maximal activity over liver, spleen and left 
kidney never rose above the 1 hour post-in- 
jection level of the radiovitamin. The pla- 
teau was lower than that observed in previ- 
ously described experiments(4). The pla- 
teau over the liver was maintained in bath 
subjects for the duration of the experiment. 
Over (the spleen and left kidney the plateaus 
were all short (maximum 12 hours), but ac- 
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tivity was detectable during the periods 04 ob- 
servations. (d). Two patients received 1 
pg of Co60 vit. BIZ in the right deltoid muscle 
followed by 1 mg o f  “cold” B12 in the left 
del’taid muscle 2 hours later (Table I-E) . 
The results in this study resemble those ob- 
served (in experiment 2 (c) . Disappearance of 
the radiovijtamin from the right Ideltoid mus- 
cle was delayed up to 96 hours after injection. 
Maximal activity over the liver was ztltajmled 
after 2 days, which was a t  a lower level 
that generally abserved in previous experi- 
ments(4) , and only slightly higher than in 
experiment 2 (c) . Although radioactivity was 
detectable over ‘the liver for the entire period 
of observation (48 and 72 days respectively) 
the duration of the pkateau was extremely 
short in 1 case ( 7  days). (e) . Three sub- 
jects received 1 pg of CoGo vit. B12 in the right 
deltoid muscle followed by 1 rng of “cold” BIZ 
in the left deltoid muscle 24 hours latm 
(Table I-F) . Disappearance olf radiouctivity 
from the deltoid muscle was apparently not 
affected by the large dose of “cold” B12 as it 
fell within Ithe rlange previously r e p r t d  from 
this llaboratory (4). However, maximal ac- 
tivity over the liver never rose above the 24 
hour level and the plateaus in 2 of the 3 cases 
were only 1 and 3 days, )respectively. In the 
third patient maximal activity was attained 
1 day after injection of “cold” B I Z  in 1 pa- 
tient, 2 hours ldxr in ‘another, and never rose 
above the prehjection 1 m l  iln ithe third. The 
plateau of radioactivity varied from 3 to 54 
days. Detectable counts were present during 
the tentire period of the aperimlent. Over the 
left kidney no further rise in counts was ob- 
served after administration of ‘‘ccdd” BIZ. 

The plateau of radioactivity varied from 2 
hours to 20 days. Hawever, activity was 
presanlt from 90 to 106 djays. (f). Four sub- 
jects received 1 pg of CoGo vit. B12 in khe right 
deltoid muscle. Seven days later 1 mg of 
“cold” BIZ was injected into’ the right deltoid 
musclle. (T&k I-G). The pattern of dis- 
tribution and plateaus and dunation of activ- 
ity over liver and spleen were the same as 
those previously reported fm this labora- 
tory when no “cold” BIZ was administered(4). 
Over the left kidney the plateau ranlged from 

1 to 86 diays. Such extreme patterns were 
seen only in experiment 2(b), when 1 mg of 
“cold” BI2 was given simultaneously with 1 

( 3 )  Prior administration of amethopterin. 
Thrree subjects received 10 mg of amethop- 
terin for 7 days, following which 1 pg of Co60 
vit. B12 was injected into the right deltoid 
muscle. The paitterns of disappearance of ac- 
tivity from the site of injection, uptake, pla- 
teau land duration over the liver, spleen and 
left kidney were similar to those previously 
reported from ‘this laboratory when no fdic 
aciid antagonist was administered (4). 

Discussion. From the foregoing results it 
a p p r s  that folllowing intravenous injection 
of 1 pg of Co60 BIZ the pattern of distribution 
of nadioactivity over the liver, spleen and left 
kidney is similkr to that observed after intra- 
muscular injection. As might be anticipatd, 
the time of initial and maximal appearance is 
(earlier, probably because of direct introduc- 
*tion of thle radiovitamin into the circulation. 

The experiment in which the subjects re- 
ceived 30 pg of ‘‘cold” B12 for 1 week prior 
to intr‘amuscular injection of Co60 BI2 was 
set up with the purpose of “saturating” the 
organs with the vitamin, anticipating a slow 
or paor uptake of the nadiovitamin. How- 
ever, these results were not observed, suggest- 
ing that in the 24 hours between the last in- 
jection of “cold7’ B12 and the intramuscular 
injection of B12 enough vitamin was re- 
leased from the liver, spleen and kidney to 
permit maxima1 deposition from 1 pg of CcP 
B12 in the organs named. No corro’hrartion 
for (this hypothesis is, however, available. The 
studies with injectl’on of C d 0  B12 simul.tane- 
olusly with, or preceding, the administration 
of 1 mg of “cold” BI2 by 1,  2 and 24 hours 
show what was expected; namely, a dilution 
effect af the large dose of nan-radioactive vita- 
min cm the absorption from site of injection 
and its deposition in liver, splleen and left kid& 
ney. Some of the inconsistencies in duration 
of plateau noted in thie earlier report from this 
1,abolrata-y (4) were again observed, particu- 
larly in persons receiving the “cold” B12 24 
hours after the lradiovitamin. The ulnanswered 
problem is the failure of the thousandfold 

pg of C d o  vit. Biz. 
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dose of ‘‘cold” BIZ to dilute the radiovitamin 
so ,much so that none of it would be deposited 
or retained in the organs described. In the 
group of patients who received 1 mg of “cold” 
BIZ 7 days after ‘the injection of the radio- 
vitamin there was no alteration in the pattern 
or plateau over the liver, spleen or kidney 
during the period of observation (up to 86 
days). This would suggest that vit. B12, once 
it reaches these organs, is not readily dis- 
placed by further administration of the vita- 
min. 

The experiment in which amethopterin was 
administered for one week prior to CoGo B12 
was investigated because of the intimate re- 
lationship of folic acid and vit. B12 in nucleo- 
protein synthesis. However, no alteration in 
the pattern of radioactivity distribution was 
observed. It is possible thlat a longer period 
of f dic  acid antagonist administration is nec- 
essary to affect vit. BI2 deposition. 

Conchsions. ( 1) Prior admministration of 
30 pg of ”cold” BIZ or 10 mg of amethopterin 

daily for 1 week, or injection of 1 mg of 
“cold” B12 7 days after in’tramuscular injec- 
tion of 1 pg of Co60 vit. Bl), daes not alter 
rate of disappearance from site of injection or 
pattern of distribution of radioactivity over 
liver, spleen and left kidney. ( 2 )  Intraven- 
ous injection of 1 pg of C,oSo B12 is followed 
by a more rapid appearance of radioactivity 
over the organs named. ( 3 )  Intramuscular 
injection of 1 mg of “cold” BIZ simultaneous 
with 1, 2 or 24 hours after the administ’ration 
of 1 pg a€ CuGo BI2 reduces height of radio- 
activity over organs named but d,oes not pre- 
vent its localizatiion th,ere. 
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Role of Various Tissues in Metabolism of Labeled Priscoline in 
the Rat.“ (22530) 

BERSARD CENTURY.+ (Introduced by J. M. Coon.) 
Department of Pharmacology, University of Chicago, Chicago, I l l .  

Priscoline (tolazoline) hydrochloride is well 
known today, clinically as an effective peri- 
pheral vasoldilating agent and pharmacdogi- 
cally as an adrenergic blocking agent. In a 
previous study, C14 labeled Priscoline admin- 
istered to rats was rapidly excreted in the 
urine almost entirely unchanged ( 1 ) . That a 
small amount of the drug is changed in the 
body was suggested by recovery of traces of 
C14 in the expired air and by the separation of 

*This work was done under contract between 
Atomic Energy Commission and the University oi 
Chicago, and also aided by the Drs. Wallace C. and 
Clara Albbott Memorial Research Fund of the Uni- 
versity of Chicago. 

t National Science Foundation Postdootoral Fellow. 
Present address: Biochemical Research Laboratory, 
Elgin State Hospital, Elgin, Ill. 

____________ 

small amounts of a radioactive metabolite in 
the urine. The method of analysis described 
in the present study pennitrted the detection 
of minute amounts of radioactive Priscohe 
and this metabolite in (tissues as well as in 
urine, and made possible further investigation 
of the roles of various tissues in the turnover 
of Priscoline. 

Methods and materials. The Priscoline 
used in this study had a specific activity of 
1 pc/mg, and was labeled at  the single benzyl 
carbon between the phenyl and imidazoline 
rings. Sprague-Dawley albino rats weigh- 
ing from 167 to 253 g were injected intraven- 

t The C14 labeled Priscoline hydrochloride was 
very kindly supplied by Ciba Pharmaceutical 
Products, Summit, N. J. 


