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FIG. 2. Loss of body wt resulting from x-irradia- 

tioii a.nd from 3 control procedures. 

greater than that observed for the sham-ir- 
radiated group during the first hour. During 
the next hour the animals were returned to 
their cages and they ingested some food and 
water. There was a slight weight gain, but 
this was promptly reversed, and after 3 hrs 
the weight of the irradiated group became 
progressively lower while the sham-irradiated 
animals recovered lost weight. As seen 

in Table I, much of the weight loss 
of the irradiated animal, even at this early 
period, can be explained in terms of a loss of 
muscle mass. 

Summary. The weight changes observed in 
15 tissues at 9 'different periods following to- 
tal body irradiation with an LDS0 dose (700 
r) of x-ray have been described and statis- 
tically evaluated. The loss of muscle mass 
explains the major portion of the body weight 
loss which is seen in the rat during the first 
4-6 days following irradiation. Though the 
percentage weight loss was greater in spleen, 
thymus and marrow, these tissues are too 
small to have an appreciable effect upon total 
body weight change. 

The authors wish to thank Judith Poncelet and Ada 
B. Simon for their technical assistance, and Drs. 
K. W. Stenstrom and J. F. Marvin of the Depart. 
ment of Radiology for x-irradiating the rats used in 
this study. This work was carried out under Con- 
tract AT( 11-1) -106 between the University of Minne- 
sota and the Atomic Energy ,Commission. 
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Vit. BIZ Distribution, Determined by Surface Body Counting Following 
Parenteral Administration of Co60 Vit. B12.+ (22188) 

LEO &I. MEYER, NATHANIEL I. BERLIN, M. JIMINEZ-CASADO, AND S. N. ARKUN. 
New Yurk University Service, Goldwater Mem& Hospital, N .  Y .  City and Dmner  Laboratory, 

University of California, Berkeley. 

In a preliminary report it was stated(1) 
that following intramuscular injection of 1 pg 
of Cogo vit. B12 maximal radioactivity was 
detected over the liver, spleen and left kidney, 
in the order named. Activity persisted over 
the hepatic area during periods of observation 
in all cases, and ranged up to 3 15 days. More 
recently, Glass and his co-workers reported 

studies in subjects who received Cogo vit. B12 
parenterally( 2). Their results showed essen- 
tially the same pattern of distribution as those 
previously described from our laboratory. 

The present report is a detailed description 
of our findings on a large group of patients, 
and a comparison of these results with 6 per- 
sons receiving Cow Cl2. 

* C060 Vit. B , ~  and ~ 0 6 0  cl, Were supplied by Materials and methods. The first batch of 
Merck and Co., Rahway, N. J. Cd60 vit. BI2 had a specific activity of 0.240 



T
A

B
T

A
E

 1
. 

I )
is

tr
ib

ut
io

n 
of

 
R

ai
li

on
et

iv
it

y 
fo

ll
ow

in
g 

In
tr

am
us

cu
la

r 
In

j(
vt

io
n 

of
 1

 p
g

 o
f 

C
W

’ 
V

i t
. 

n,
, (

C
on

ta
in

in
g 

0.
04

5 
pg

 C
o)

. 

R
:ii

lio
:ic

tiv
ity

 
ov

er
 li

ve
r 

lE
:~

tli
o:

ic
tiv

ity
 ov

er
 s

pl
ec

ii 
R

:ic
lio

nc
tiv

ity
 o

ve
r l

ef
t k

id
ne

y 
D

is
ap

pw
r-

 
\
 
r
-
-
 _

_
_
--

 
\ 
r
-
-
-
-
-
-
-
-
-
-
-
 
v
 

an
w

 f
ro

m
 

M
ax

 a
ct

iv
- 

Ih
ra

ti
o

n
 

bC
:lx

 a
ct

iv
- 

I)
IW

:I
~

~
O

U
 

M
ii

s 
:ie

tiv
- 

1)
ur

:it
io

n 
O

l)
xo

rv
nt

io
n,

 s
it

co
f i

ii
j.,

 
it,

y 
af

te
r 

of
 p

la
te

au
, 

T
ot

:r
l :

IP
 

it
y 

:i
ft

cr
 

of
 p

1:
1t

o;
11

1,
 T

ot
al

 :I
(:

- 
it

y 
:i

ft
,c

r 
of

 p
h

tw
u

, 
T

ot
al

 a
c-

 
A

ge
 

J)
i:i

gi
io

si
s 

da
ys

 
Ii

r 
iii

j.
, d

zt
ys

 
da

ys
 

ti
vi

ty
, t

l:i
ys

 
jii

j.,
 t

l;i
ys

 
(1

:iy
s 

ti
vi

ty
, d

:iy
s 

ji
ij

.,
 l

ir
 

da
ys

 
ti

vi
ty

, d
ay

s 

47
 

30
 

79
 

63
 

58
 

47
 

49
 

52
 

64
 

75
 

50
 

61
 

34
 

45
 

31
5 98
 

64
 

14
5 

13
1 

15
5 

15
7 

fi
l 

18
2 

!) 
3 11

 
13

1 84
 

80
 

4 :I :I :1 3 3 4
 

3 3 :I :-1 3 4 4 

3 
44

 
3 

34
 

I 
63

 
1 

14
4 

3 
10

1 
2 

72
 

1 
15

6 
Y

 
27

 

1 
92

 
d

 
9 

1
 

13
0 

3 
25

 
3 

77
 

> 4 
(1

11
.) 

13
3 

> 

31
 5 98

 
64

 
14

5 
1 3

 1
 

15
5 

15
7 

fi
 1 

18
2 

9 3
 

11
 

13
1 84

 
80

 

:3 
3 7

 
3 

27
 

1 
3

; 
:t 

82
 

1 
54

 
4 

11
1.

 
71

 
fi

 ”
 

47
 

1 
”
 

52
 

30
 ii

iii
i. 

99
 

1 
78

 
4
 I1

r 
11

 
1 

11
Ci

 
4 

hr
 

41
 

1
 

17
 

16
6 

98
 

64
 

12
2 

1 3
 1 

14
1 

15
7 

(i
 1 

18
2 0 3
 

71
 

11
7 

84
 

80
 

16
6 

55
 

64
 

89
 

55
 

64
 

69
 

61
 

90
 

93
 

11
 

55
 

27
 

ic
 

* 
N

ot
 c

ou
nt

*c
d.

 

T
A

I:
II

F
: I
[.
 

D
is

tr
ib

ut
io

n 
of

 I
t:r

cl
io

ac
tiv

it,
y 

fo
ll

ow
in

g 
In

tr
an

iu
se

ul
ar

 I
ilj

cc
*t

io
ii 

of
 
1
 11

11 
of

 C
o“

” C
I, 

(U
on

tn
ii

ii
ng

 0
.0

42
 p

g 
of

 C
o)

. 

R
ad

io
ac

ti
vi

ty
 o

ve
r l

iv
er

 
R

:d
io

ac
ti

vi
ty

 o
ve

r s
pl

ee
n 

R
ad

io
ac

ti
vi

ty
 o

ve
r l

ef
t k

id
ne

y 
I3

is
:ip

yc
ar

- 
\

-
 

7
 
r-
- 

1
 

_
_

_
-
-
 

an
ce

 fr
or

ri
 

M
ax

 a
ct

iv
- 

D
ur

at
io

n 
M

ax
 a

ct
iv

- 
1)

ur
nt

io
ii

 
M

ax
 a

ct
iv

- 
Ih

ra
ti

o
n

 
O

bs
er

va
ti

on
, 

si
tc

of
 in

j.
, 

it
y

 a
ft

er
 

of
 p

la
te

au
, 

T
ot

al
 a

c-
 

it
y

 a
ft

w
 

of
 p

l:i
tc

:iu
, 

T
ot

al
 :LC

- 
it

y
 a

ft
er

 
of

 p
la

te
au

, 
T

ot
al

 a
e-

 
A

ge
 

Il
ia

gi
io

si
s 

da
ys

 
da

ys
 

in
j.,

 h
r 

hr
 

ti
vi

ty
, d

ay
s 

ii
ij

., 
Iir

 
11

1- 
ti

vi
ty

, d
ay

s 
in

j.
, 

h
r 

li
r 

ti
vi

ty
, d

ay
s 

7 5
 

H
yp

e r
 te

n x
io

n 
77

 
77

 
1 

12
 

20
 

1 
1,“

 
5 

1
 

2 
4 

84
 

A
rt

er
io

sc
le

ro
si

s 
70

 
2 

4 
23

 
2 

4 
8 

2 
2 

2 
64

 
C

oi
ig

en
it

al
 Ii

ci
ar

t d
is

cw
x 

”
 

77
 

2 
24

 
55

 
1 

24
 

20
 

S 
12

 
2 

2 ‘
1 

1 3
 

1 
(
i 

1 
1 

i 
:’r 

2 
4 

4 
li

r 
64

 
D

ia
be

te
s m

el
lit

ri
s 

70
 

1 
(i
 

1 3
 

1 2 
If

 
2.1

: f
’ 

77
 

P
. A

. u
nt

rc
at

cv
l 

42
 

73
 

C
ir

rh
os

is
 o

f 
li

vc
r 

42
 

2 
12

 
2 0

 
2 

4 
7 

4 
4 

1
9

 

I
9

 

r
 

1 3
 

2 
4 



VITAMIN BI2 DISTRIBUTION 13 1 

pc/pg. At a later date this was increased to 
0.760 pc/pg. Each dose was diluted with 
sterile distilled water so that 1 ml contained 
1 pg sf radiovitamin (0.045 pg Co/pg of vit. 
B12). The Co60 C12 contained 0.0.42 pg of 
Co6O/rnl solution and had a specific activity of 
1.86 pc/pg. All administered dms were 1 ml 
in volume and were injected into the right 
deltoid muscle, using a 1-inch 22 gauge needle. 
A well-shielded sodium iodine crystal scintilh- 
tion counter having an aperture of 2 cm was 
placed over 1) site of injection (deltoid mus- 
cle), 2 )  precordium, 3)  lower right chest 
(liver), 4) lower left chest (spleen), 5) left 
lumbar region (left kidney), 6) lower end of 
sacrum, 7 )  lateral aspect of thigh. Radioac- 
tivity was recorded for 5-minute periods over 
each site within s, 1, 2, 3, 4, 8, 12, and 24 
hours after injection. Thereafter, measure- 
ments were made at  2, 3, 5 ,  and 7 day inter- 
vals for periods ranging from 1 1 to 3 15 days. 
Background counts were subtracted from ob- 
served values. No correction was made for 
Co60 decay, since even up to 315 days the 
correction for physical decay would amount 
to less than 15%. All but 4 patients were 
inmates of a chronic disease hospital and re- 
ceived the same diets unless precluded by 
specific therapy. 

Results. Fourteen subjects received 1 pg 
of Co60 vit. B12 intramuscularly as described 
above. The results are tabulated in Table I. 
Since no significant level of radioactivity was 
observed over the precordium, sacrum and 
thighs, these sites were excluded from this 
table. Activity was always detectable over 
the liver, spleen and left kidney within 30 
minutes after injection, so that the first col- 
umn under each organ records time after in- 
jection when maximal number of counts was 
noted. In general the highest radioactivity 
was detectable over the liver, with less activity 
over the spleen and left kidney in the order 
named. 

Six subjects received 1 ml of CoB0 C12 (con- 
taining 0.042 pg Cog0) intramuscularly. 
These data are shown in Table 11. The pat- 
tern of absorption from the site of injection 
and distribution over the liver, spleen and 

kidney as measured by surface body counting 
are entirely different from those following 
Co60 vit. B12 administration. 

From the above results it is apparent that 
with the wide variations in time required fur 
achievement of maxhal  radioactivity after in- 
jection, duration. 'of plateau and persistence 
of activity over the organs named, no clear-cut 
pattern was observed' in healthy or diseased 
state. Age of subject did not appear to be a 
factor either. The results in 2 untreated cases 
of pernicious anemia, one of whom was in 
moderately severe relapse, were must surpris- 
ing, since radioactivity was detectable over 
the liver for as long as individuals were 
studied. 

Since previous animal studies have shown 
that following parenteral administration of 
Co60 vit. B12 to rats, radiovitamin is found in 
the liver, spleen and kidney after 3 to 4 days 
(3,4), it is probable that the radioactivity 
measured in the present studies represent the 
B12 complex with CoBo still attached. The 
results with Cow Clz help to confirm this 
conclusion. 

Conclusions. 1. Following intramuscular 
administration of 1 pg of Co60 vit. B12 to 
normal persons and patients with various med- 
ical disorders, radioactivity disappeared from 
site of injection in 3 to 4 hours. 2. Maximal 
radioactivity was detected over the liver, 
spleen and left kidney regardless of clinical 
condition or age of subject. The wide varia- 
tions preclude any typical pattern for normal 
or diseased states. Previous animal studies 
with Co60 vit. BIZ and present investigations 
with Co60 Clz suggest that the measured 
radioactivity represents vit. B12 complex in 
organs named. 
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