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The Committee on C l i n i c a l  I n v e s t i g a t i o n s  and Uses of Radioisotopes 

hereby approves t h e  program w i t h  t h e  fol lowing t i t l e :  

S tudies  of Vitamin B12 Metabolism i n  Man 

CIRC # 4 has  been assigned t o  t h i s  program, 

Walton W. Shreeve, M.D.,  Ph.D., Chairman 

Eugene P. o n k i t e ,  M.D. 

iI ?A&& 
Eckart  Schackow, M.D. 

c 
Melvin H. Van Woert, M.D. 

J e s  S. Robertson, M.D. ,  Ph.D. (ex o f f i c i o )  ; 
Date vAW&G k j 4 ~ p  

/ 

Place Medical Research Center 
Brookhaven Nat ional  Laboratory 
Upton, New York 



A. 

B. 

C. 

D. 

E. 

F. 

FORM FOR INITIATION OR 

INVESTIGATIVE 

REVIEW OF CLINICAL 

PROGRAMS 

(Submit o r i g i n a l  only t o  Department Chairman) 

T i t l e  of t h e  proposal :  STUDIES OF VITAMIN B12 METABOLISM I N  MAN. 

Sponsoring phys ic ian(s ) :  E. P. Cronkite,  L. M. S c h i f f e r  

Responsible  i n v e s t i g a t o r ( s ) :  E.P. Cronkite,  L. M. S c h i f f e r  

Br ie f  d e s c r i p t i o n  of t h e  s tudy,  inc luding  i t s  genera l  goa ls  and purpose, and 

p e r t i n e n t  in format ion  on p a s t  s tud ie s :  (Attach a d d i t i o n a l  shee t s  i f  necessary.)  

STUDIES OF VITAMIN 131,ZMETABOLISM I N  HUMAN BEINGS 

I n v e s t i g a t o r s :  E. P. Cronkite,  L. M. Sch i f f e r ,  N. G l a t s t e i n  

Research Collaborator :  L. M. Meyer 

Experimental  Background: 

B12 i n  man i s  n o t  completely understood. 

proposed models f o r  B pools ( e i t h e r  s i n g l e  o r  mul t ip l e ) ;  t h e  long term re ten-  

t i o n  of cyanocobalamin and i t s  analogues (hydroxocobalamin, Coenzyme B12, Ethyl-  

amide, Methylamide, ana l ide  and t h e  aquanal ide) ;  and re la t ive a v a i l a b i l i t y  of 

V i t a m i n  B i n  d i f f e r e n t  compartments (anatomical o r  biochemical)  f o r  excre t ion  

fo l lowing  l a r g e  doses of co ld  B 

The long term d i s t r i b u t i o n  and u t i l i z a t i o n  of Vitamin 

Of p a r t i c u l a r  i n t e r e s t  t o  u s  are  t h e  

12 

12 

12' 
The plasma c learance  of Vitamin B i n  p a t i e n t s  w i th  chronic  myelogenous 1 2  

leukemia i s  prolonged - presumably because of t h e  h igh  binding capac i ty  of t h e i r  

plasma. (See a d d i t i o n a l  shee t )  
Reasons why t h e  i n v e s t i g a t i o n ( s )  are t o  be performed on human subjec ts .  

Human s u b j e c t s  are t h e  only c rea tu res  who can and do develop spontaneously 

symptomatic Vitamin B 

subacute  combined degeneration of t h e  s p i n a l  cord. 

def ic iency  s t a t e s  such as megaloblas t ic  anemia and 
1 2  

Type of p a t i e n t  i n  which t h e  s tudy i s  t o  be done ( inc luding  approximate number 

of s u b j e c t s ,  i f  known; s p e c i a l  r e s t r i c t i o n s  o r  requirements;  method of ob ta in-  

i n g  consent ;  etc.): 

1. P a t i e n t s  wi th  Addisonian pernicious anemia o r  Vitamin B def ic iency  

2. P a t i e n t s  wi th  chronic  myelocytic leukemia. 
3. Hematologically normal comparison p a t i e n t s .  
4. P a t i e n t s  wi th  Polycythemia Vera. 

12 anemia from any cause. 

Oral consent  w i l l  be obtained by frank d iscuss ion  wi th  t h e  p a t i e n t s .  - 
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Addi t iona l  shee t  f o r  Item D. - 1- 

Comparison of t h e s e  p a t i e n t s  wi th  normal con t ro l s ,  u t i l i z i n g  blocking agents  of 

a l l  a v a i l a b l e  B 

s i z e  and body d i s t r i b u t i o n .  

PROPOSED AND CONTINUING CLINICAL RESEARCH PROJECTS CONCERNING VITAMIN BI2  METABOLISM. 

I .  

analogues w i l l  a l s o  g ive  some i n s i g h t  i n t o  problems of pool 
1 2  

B i o l o g i c i h a l f - l i f e  of Vitamin B12 and analogues. 

Object ive:  The b i o l o g i c a h a l f - l i f e  of cyanocobalamin i s  est imated t o  be 

between one-half and two-plus yea r s  i n  man. 

has been shown t o  have a similar h a l f - l i f e  (Sch i f f e r  etTa1, 

unpublished).  Our ob jec t ive  i n  t h i s  study i s  t o  compare 

t h e  b io logic  h a l f - l i v e s  of cyanocobalamin and o the r  a v a i l a b l e  

analogues (eg. CoE,  ana l ide ,  aquanal ide)  over  a prolonged 

per iod  of time. 

Hydroxocobalamin 

60 
Design: a) P a t i e n t s  w i l l  r ece ive ,  o r  a l r e a d y  have received Co cyano- 

cobalamin. They w i l l  be followed by whole body counting f o r  

s i x  months, o r  more, i n  o rde r  t o  determine an  accu ra t e  b io log ic  

h a l f - l i f e  €or cyanocobalamin. 

b) They w i l l  then rece ive  a l abe led  C 0 ~ ~ 0 r  C O ~ ~ )  analogue 

and w i l l  have body counts performed f o r  a s i m i l a r l y  prolonged 

per iod  of t i m e .  Rates o f  i s o t o p e  disappearance from t h e  body 

w i l l  then be compared. 

Pa t i en t s :  Approximately 10-15 p a t i e n t s  can be u t i l i z e d  from our l i s t  

of a c t i v e  p a t i e n t s .  

1 2  11. Retent ion of Vitamin B i n  p a t i e n t s  wi th  pe rn ic ious  anemia. 

Object ive:  The whole body counter  i s  an  i d e a l  t o o l  f o r  measuring body 

r e t e n t i o n  of labe led  B i n  a n  ind iv idua l .  We have attempted 

i n  one p a t i e n t  w i th  pern ic ious  anemia i n  re lapse ,  t o  es t imate  

r e t e n t i o n  of B by i n j e c t i n g  only l abe led  B f o r  therapy. 1 2  1 2  
Obviously, t o  prevent exceeding t h e  MPD we have now had t o  

g ive  her  cold B but  w e  hape t o  g e t  some idea  of he r  cap- 

a b i l i t i e s  of r e t a i n i n g  i n j e c t e d  B and thus  he r  requirements 

f o r  maintenance and replacement of body s t o r e s .  Body counts  

a r e  co r re l a t ed  wi th  s t o o l  and u r i n e  exc re t ion  whenever poss ib le .  

Other p a t i e n t s  w i l l  be u t i l i z e d  i n  a s imi l a r  manner when they 

become ava i lab le .  

1 2  

12’ 

1 2  



Item D. cont i .  - 2- 

111. B12 plasma d e a r a n c e  i n  p a t i e n t s  wi th  chronic  myelocytic leukemia and 

cont ro ls .  

Object ive:  To determine t h e  plasma c learance  of B a f t e r  blocking 12 
doses of Vitamin B and analogues and thus  t o  determine 

some information regarding t h e  e f f i c i ency  of blocking agents  

and plasma pool s i z e  and compartments. 

Almost 20 p a t i e n t s  have been s tud ied  t o  t h i s  date. We: 

o r d i n a r i l y  g ive  1000 pg of B o r  analogue, 24 hours 12' 
p r i o r  t o  a C057 plasma B c learance.  The plasma r e t e n t i o n  

of labe led  B12 i s  measured over  a two day period. 

recent  s t u d i e s  have extended t h i s  t o  t e n  days. Blocking 

agents  are now being given a t  s h o r t e r  i n t e r v a l s  than 24 

hours eg. 1-6-12-24 hours. D ia lys i s  of t h e  plasma i s  

performed t o  determine binding a b i l i t y  of t h e  C057 cyano- 

cobalamin. 

12 

Des i gn : 

1 2  
More 

IV. Plasma Vitamin B k i n e t i c s  and chemistry. 12 
The Vitamin B 

coenzyme B once wi th in  t h e  body. The mechanism and 

k i n e t i c s  of conversion are  unknown as are t h e  pathways of B 

once beyond t h e  plasma. 

r een t ry  of B 

of u t i l i z a t i o n .  A p i l o t  s tudy has been performed u t i l i z i n g  

t h e  p r i n c i p l e  of loading wi th  co ld  B followed by c learance  

This  promises t o  g ive  information regarding wi th  Co 

"free" and "bound" forms o f  B 

Plasma c learances  wi th  C057 cyanocobalamin following by 

30 minutes and 6 hours an  i n j e c t i o n  of 1000 pg cold B12; 

s t r a i g h t  Co 

t i o n  of 2 bc Co cyanocobalamin are  planned. Measurements 

w i l l  be made wi th  whole body count ing,  a r ea  counting, plasma 

and u r ine  counting and chemistry.  

' s  are  converted t o  hydroxocobalamin and/or  12 Objective: 

12  

1 2  
L i t t l e  i s  known concerning t h e  

from s to rage  a r e a s  back t o  plasma and s i t e  1 2  

12 

B12. 
57 

12' 
Design: 

57 c learances  ; and c learance  following i n j e c -  B&8 

P a t i e n t s  : Hematologically normal c o n t r o l s  and p a t i e n t s  wi th  chronic  

myelocytic leukemia. 



.. . . _- 

Details of dose calculation are in H-63 and H-66 and the pertinent references. 

a) assuming situation 1) 50% in liver 50% total body (most likely 57 
c0 B12 

clinical situation. 

2) 100% total body 

3)  100% total liver 

b) 
c) assuming 75 kg man 

assuming maximum permissible dose of 20 pc 

Situation (2) D = .023 rad - .063 rad total dose 
(p+r) @ .1 t o  .2 milli/day or 

.007 - .0014 Rem/week 

Maximum permissible 

exposure (occupational)- 0.1 Rem weekly 

(p + r) = .012 - .032 rad Situation (1) total body D 

(pcr) = 0.81 - 3.9 rads total liver D 

(pi-r) = 1.62 - 7.8 rads Situation ( 3 )  total liver dose D 

a) assuming situation (1) 50% in liver 50% total body 60 
c0 B12 

(2) 100% total body 

( 3 )  100% total liver 

b) assuming maximum permissible dose of  3 pc 

c) assuming 75 Kg man 

(f3=+-r) = 1.49 Rad total dose 
Situation (2) D 

@ 3 millirems/day or 
.02 Rem/week 

Maximum permissible 

exposure (occupational).+ 0.1 Rem weekly 

= 0.75 R 
(B +- r) 

Situation (1) Total body D 

= 14.1 R (B + r) 
Total liver D 

= 28.2 R 
(B 4-r) 

Situation ( 3 )  Total liver dose D 
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Additional sheet for Item G. 

G 1- We have been and plan to continue using several Vitamin B 
or analogues. 

antagonists 12 
These compounds have been tested on animal systems and 

have proven to be as non-toxic and innocuous as the parent compound. 

(Smith - Vitamin B antimetabolites - in Vitamin B and Intrinsic 

Factor, 2nd European Symposium 1961). 
is reverted by regular Vitamin B 

12 12 
Growth inhibition in the chick 

The analogues we are using as 12' 
one injection of 1000 pg are: 

12 Coenzyme B 
Me thy lami de 

Et hy lami de 
Anali de 

Aquanali de 

G 2- We plan to use most of the B intravenously rather than intramuscu- 12 
larly or orally. There have never been any proven toxic effects from 

12' Vitamin B 

G 4- Normal diagnostic doses of Co60 cyanocobalamin are 0.5 pc. 

to use no more than 3.0 pc Co60B12. Normal diagnostic doses of Co 
57 cyanocobalamin are 0.5 pc. 

We plan 
57 

B12- We plan to use no:.more than 20 pc Co 



I:. . i s i i b . . .  .. J. : Reizens te in ,  P. G. 

T i t l e :  Extension of permission t o  use radio-8 (H-63, H-24)  t o  
inc lude  C O ~ ~ - B  

; LI  .- ) - ; e :  Sept .  28, 1960 

12 
12‘ 

Approved: 

Cormittee Qn Use of Radioact ive I so topes  i n  P a t i e n t s :  

Chai rnan 

&.Ls-&/& 

S a m e 1  Fine, M.D. 

E lne r  E, S t i c k l e y ,  1’h.D. r 

EX Officio 

’ I f l Q r 2 3 1  



BROOKHAVEN NATIONAL LABORATORY 

M E M O R A N D U M  
. .  

DATE: 18 August 1960 

TO: Isotope Conunittee 

FROM: P. G. Reizenstein,  M. D. 

SUBJECT: Extension of permission t o  use 
radio-B (H-63, H-24) t o  in- 
clude ~ + C O - B ~ ~ .  

Since the  request  with the  above numbers was submitted 
and granted,  v i tamin  B12 l abe led  w i t h  57Co has become commercially 
ava i lab le .  Since tfiis i so tope  d e l i v e r s  only 38% of t h e  t o t a l  Cumu- 
l a t i v e  r a d i a t i o n  per  pc de l ive red  by %o, i t - i s  r e q u e s t e d ' t h a t  B12 
%0 may be used i n  t h i s  s tudy  ins tead  of %o or 6%~-B12. 

The source of t h i s  i so tope ,  the method of checking specific 
a c t i v i t i e s  and p u r i t i e s ,  t he  p a t i e n t - m a t e r i a l  and t h e i r  ca re ,  t he  
purpose of t h e  s tudy and t h e  methods of  the s tudy  w i l l  remain as 
o u t l i n e d  i n  r eques t  H-63, H-24. 

Cobalt-57 decays e n t i r e l y  by e l e c t r o n  capture  followed by 
branched g m a  r a y  emission of 0.137 Mev ( /r/ 7% of d i s i n t e g r a t i o n )  
and by a sequence of 0,123 and 0,014 Mev rays (93%) .  
phys ica l  h a l f - l i f e  of 270 days. 

It  has a 

Wen c a l c u l a t e d  according t o  t h e  formulae descr ibed  i n  
the  o r i g i n a l  r eques t  R-63 and i t s  enclosures ,  $8 57Co-812 r e t a i n e d  
by the  liver d e l i v e r s  a t o t a l  cumulative dose of 0 1 rad t o  t h e  
t a r g e t  organ ( l i v e r )  or 38% of t h a t  de l ive red  by 5gC~-D12. 
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Inves t i , ca tors :  Reizens te in ,  P. G. 

TiiiL: Extension of reques t  H-63 t o  inc lude  35 pc 5sC0 i n s t e a d . o f  4 pc. 

' *  Date: 20 October 1960 

P ro jec t  x o c :  H-63 

is  approved wi th  t h e  understanding t h a t  the  p a t i e n t  descr ibed  in t h e  
reques t  f o r  the  use of 35 pc. C058 exemplif ies  a category of p a t i e n t s  
f o r  whom older  age o r  l i m i t e d  l i f e  expectancy, and/or impaired repro- 
duc t ive  capac i ty ,  and/or s p e c i a l  c l i n i c a l  need is  considered t o  permit 
t h e  r ad ia t ion  exposure incur red .  

Approved : 

Committee on Use of Radioact ive I so topes  i n  P a t i e n t s :  

Walton kd. ShreGve, M.D., Ph.D. 
Chairman 

<Lh f 
Victor  P o  Bond, M.D., Ph.D. 

&e/s S. Rotkrtson,  M.D., Ph.D. 
u x  O f f i c i o  

Lee B. Farr, MOD, 
Ex O f f i c i o  



BROOKHAVEN NATIONAL LABORATORY 

M E M O R A N D U M  

DATE: 20 October 1960 

TO: I so tope  Committee 

FROM: P. G. Reizenstein,  M. D. 

S U B J E C T :  Extension o f  reques t  H-63 t o  in- 
c lude 3 % ~  58Co i n s t e a d  of 4pc. 

Previous s t u d i e s ,  descr ibed  i n  H - 6 3 ,  i n d i c a t e  a d i f f e r e n c e  
i n  plasma BIZ c learance  between absorbed and i n j e c t e d  B12. 
prev ious  studies the  amount i n j e c t e d  was about  $c. 
i t i a l  pe r iod  a f t e r  t he  i n j e c t i o n  most of t h i s  i s  r a p i d l y  cleared 
from the  plasma and less than 1% remains i n  the t o t a l  plasma. For 
t h i s  reason it becomes exceedingly d i f f i c u l t  t o  measure the r a d i o  
a c t i v i t y  i n  a f e w  m i l l i l i t e r s  of plasma s e v e r a l  weeks a f t e r  t he  
admin i s t r a t ion  of i so tope ,  even if s p e c i a l  gadgets  and s p e c i a l  sh i e ld -  
i n g  and measurement extending over 20 hours a r e  used. 
i n  p a r t  t o  t h e  s l i g h t l y  varying background a t  t h i s  l a b o r a t o r y  because 
of argon contamination. 

I n  the  
During the  in-  

Th i s  is due 

High s p e c i f i c  a c t i v i t y  E312 i s  now avai lab le .  Permission i s  
requested f o r  a p i l o t  s tudy i n  one ind iv idua l  (a  woman over  35 yea r s  
o f  age who has  had a hysterectomy performed) f o r  the  o r a l  admin i s t r a t ion  
of 2 % ~  58Co-B12 (0.25 pg)  on day 1. 
ance f o r  30 days,  t h e  same i n d i v i d u a l  w i l l  g e t  l + c  (0.25pg) intramus- 
c u l a r l y  and the  plasma c learance  w i l l  aga in  be followed. 
t h i s  study is t o  compare the  c learance  of the  absorbed with t h a t  o f  t h e  
i n j e c t e d  B12. 

Af te r  fol lowing t h e  plasma c l ea r -  

The purpose of 

The i so tope  i s  obtained from P h i l l i p s  and Co.,  Holland, t h e  
radiochemical p u r i t y  i s  checked by pspec t roscopy .  
w i l l  n o t  be checked. 

The chemical p u r i t y  

The t o t a l  cumulative r a d i a t i o n  dose t o  the  l i v e r  from 35rc 
of 58C~-B12 w i l l  approximate 9.9 rad (phys ica l  h a l f - l i f e  72 days). 
is  cons iderably  l e s s  than the  once i n  a l i f e t i m e  permiss ib le  whole-body 
dose as given by t h e  NCRP and t h e  ICW. The amount of r a d i a t i o n  t o  the  
bone marrow and the  methods of c a l c u l a t i o n  and decay scheme a r e  given 
i n  H-63. 

This  
: 

D r .  Cronki te  w i l l  be responsible  fo r  the p a t i e n t  and I w i l l  be 
i n  charge of immediate care.  

Walton W. Shreeve, M. D. 
Elmer E. S t i c k l e y  

James S ,  Robertson, M. D., Ph. D. 
Lee E. Farr,  M. D. PGR: a w  i I l ( t 4 3 5  



B R O O K H A V E N  NATIONAL L A B O R A T O R Y  

M E M O R A N D U M  

DATE: 17 June 1960 

TO: BNL Committee on Use of Radioactive 
I so topes  i n  Human Subjec ts ,  

FROM: P e t e r  G Reizens te in  M. Do 
Eugene #. Cronki te ,  k. I). ew 

SUBJECT: Request f o r  permission to  use 
labe led  vi tamin B12. 

P r o j e c t  Number :  - M-63 
Sub jec t  Name: Tracer  Use of 58C0- and 6%o l abe led  Vitamin B12. 

The f o l l o u i n g  proposal  is  submitted f o r  t h e  s tudy  of the  metabolism 
of l abe led  vi tamin B12 i n  human beings a t  the  Brookhaven Nat ional  
Laboratory Medical Research Center ,  

The phys io log ica l  requirements of vitamin B12 i n  human beings is un- 
known. 
t i s s u e s  and adminis tered by d i f f e r e n t  rou te s  is also imkmwn. 
purpose of the  p re sen t  stndy is  t o  analyze the k i n e t i c s  o f  turnover  
of r a d i o  v i tamin  B12 administered by 2 d i f f e r e n t  routes .  
c u r i e s  of c o b a l t  60 l abe led  B12 a r e  i n j e c t e d  in t ramuscular ly  and 7 
microcuries  of 58 c o b a l t  l abe led  B12 a re  given o ra l ly .  Previous 
s t u d i e s  indicate tha t  of the 7 microcnries  given o r a l l y  no t  more than 
4 microcuries  W i l l  be absorbed and .that of the 3 microcur ies  i n j e c t e d  
about 2 microcur ies  w i l l  be r e t a ined  by the body while 1 microcurie  
w i l l  be excre ted  i n  the  u r ine  during the f i r s t  2 days a f t e r  i n j e c t i o n .  

Likewise :the turnover  rate of vi tamin B12 s t o r e d  i n  d i f f e r e n t  
“he 

’lhree micro- 

The tu rnover  rate of the  2 i s o t o p e s  w i l l  be s tudied  i n  the whole-body 
counter. 
partments by using surface scanning over the l i v e r  and by measuring 
the serum c learance  aad serum concent ra t ion  of the 2 d i f f e r e n t  i s o t o p e s  
w i t h  a Penco 100 channel analyzer  equipped w i t h  a tell type s c i n t i l l a -  
t i o n  d e t e c t o r ,  

A n  at tempt  w i l l  be made t o  study the tnrnover i n  s i n g l e  corn- 

The p a t i e n t s  t o  be s tud ied  w i l l  suffer from var ious  d i s e a s e s ,  however, 
no p a t i e n t s  with primary d i s tu rbance  of their B12 metabolism W i l l  be 
inclnded. 
f a l l  inc lude  psychosomatic d i s tu rbances ,  chronic  ar thr i t is ,  cerebro- 
vascular  o r  ca rd iac  d i s e a s e ,  e t c .  

Some probable disease categordes i n  which the p a t i e n t s  would 

The source of p a t i e n t s  i s  not  a t  the 
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presen t  time known. A 1 1  ;j*a+ients f o r  licna t o l o g y  s t u d i e s  Rfe under 
the s u p e r v i s i o n  of E. P, Cronki tz  and the  a c t u a l  day to  day c a r e  
w i l l  be by D r .  Reizcnstein.  

The i so tope  used i n  the p re sen t  s t u d y  is obtained a s  a g i f t  from Merck 
and Company, Rahway, N e w  J e r sey .  ' h e  s tandard gamma spectrometry of 
the i so topes  employed w i l l  r evea l  the type of isotope used and the  
dose given, The amounts of l abe led  vitamin I312 given above a r e  intended 
t o  be t o t a l  amounts, no r e p e t i t i o n  of t h i s  dose is  planned, The types 
of energy emissions and h a l f - l i f e s  of the i so topes  used a re  given i n  the 
r e p r i n t  a t tached  t o  t h i s  reques t ,  Likewise, the decay schemes of these 
i so topes  a r e  a t tached  i n  the form of photos ta t s .  The s p e c i f i c  a c t i v i t y  
of t he  B12 employed w i l l  average 4 c / p g .  

The r a d i a t i o n  dose de l ive red  t o  d i f f e r e n t  organs by the radio-vitamin B12 
r e t a ined  i n  t h e  body has been ca l cu la t ed  e a r l i e r  (Reizens te in ,  P,, Acta 
Medical Scandinavica,  Vol, 165, p.467, 1959). Photos ta t  copies  of t h i s  
a r t i c l e ,  g iv ing  d e t a i l e d  c a l c u l a t i o n s ,  a r e  a t tached  t o  the  p re sen t  re- 
quest ,  
S, F e i t e l b e r g  and s ,  S i l v e r s  (Lea and Febeger, Ph i l ade lph ia ,  1958). 
b i o l o g i c a l  h a l f - l i f e  employed f o r  t h e  r a d i a t i o n  dose c a l c u l a t i o n s  i s  1 year 
as est imated on the  b a s i s  of exc re t ion  measurements (Reizens te in ,  P., Vitamin 
B12Metabolism, Acta. Medica. Scandinavica,  Vole 165, suppl.  345, 1959). 
Addi t iona l  da t a  co l l ec t ed  on e a r l i e r  p a t i e n t s  i s  included i n  r e p r i n t  by 
Cronki te ,  e t  a l ,  Hematologica LRtina (a t tached) .  

"Radioactive I so topes  i n  C l i n i c a l  Pract ice" ,  by E. H. Quimby, 
The 

Radia t ion  Dose: 

(References: Reizens te in ,  P., Acta. Medica;. Scand. 165 ,  1, 1959.) 

Approxima te 
Cumulative From 4pc From 2pc ,#rn of 

To ta l  Radiat ion 5 8 ~ 0 - 1 3 ~ ~  OC 0-B 12 Co and 
Received by B12 

Liver  1.08 rad 5.82 rad 6.9 rad 
Ovaries 0.12 rad 0.73 rad  0.85 rad 

PGR: an 
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With tile un.ierstandirig t!iat s tandard ganTa spectrometry of C058 and 
Co6* a t  Brookhaven w i l l  include ..assay -__I i n  v i t r o  of  each shipinent of t he  
i so topes  from Merck and Company before  u s e  i n  p a t i e n t s ,  the above re- 
quest (H-63) is hereby approved. 

Approved: 

L /  J. S. Robertson, M. Do, PheD. 
/ Ex-off i c i o  

~ /- t .1 ,' ?- A. 
% -A.< r c (-2,c, L e  3. Farr, M. D. 

&-off ic io  
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The r n d i z t i o n  dose d e l i v e r e d  t o  d i f f e r e n t  o t F p n s  by  t h e  r a d i o - v i t a m i n  R12 
r e t a i n e d  i n  the body  h a s  h e n  c a l c i i I 2 t e d  e a r l i e r  ( R c i z e n s t e i n ,  P . ,  A c t a  
Medjcrl S c f i r d i n a v i c a .  Vol. 1 6 5 .  p. W 7  1QS9). 4 p p r o x i m z t e l y  s i m i l a r  
types  of c a l c u l a t i o n s  a r e  ccwrtrincd i n  the monograph, “Radiozct i .ve  Isotopes 
in C l i n i c a l  P r a c t i c e , ”  by E, ! I .  Quimby, 5 ,  F e i t e l ‘ k r g ,  a n d  s ,  S i l v e r s , ,  
(Lea and Febeger, Dhiledelphiao 1958)- T h e  biological h a l f - l i f e  employed 
f o r  the r a d i a t i o n  dose calculations i s  1 yenr a s  e s t i m 2 t e d  on the basis of 
e x c r e t i o n  measurements  ( R t f z e n s t e i n ,  P , ,  V i t amin  812 Wtabol i sa ! ,  4 c t a .  
Medica. S c a n j i n a v i c a ,  Vol. 165, Suppl. 3 4 5 ,  1959). 

Had i a  t ion Dose : 

(references:  Aeizenstein,  Y., Acta ,  Wcdica. .%and. 165, 1, 1‘459). 

--_- 
Approximate 
C u m l a t i v e  

total racfiation 
rec e i ved by 

Laom 41: S11m o&, 
5 8, F om $C 

5 5  C 0 4 3 1 2  co-tj 1 2  -0 a n d  

012 

L i v e r  1.08 rad  5.82 r ad  h.9 rad 

Ovaries 0.12 rad 0.73 rad  0 . 8 5  rad 

t t 19440 
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12 January 1%0 

BhZ Corn i t t ee  on Use of Radioactive 
Isotope8 i n  tlumnn Subjec ts .  

Peter G. Rcizenstein, M. D. 

Request fo r  permission t o  use 
lrtbeled vitamin 812. 

Yrojec t Nmber : 

Subject Narae: 'Tracer Use of L ~ b e l e d  Vitamin 812. 

The following proposal is submitted f o r  the study of the mctabolhm 
of labeled v i t r m i n  812 in hWan being8 a t  the Brookhavan Nat ional  
Leboratory Medical &!search Center. Patient8 w i t h  varioua types of 
diaease will be? studied.  A t  the present  tima i t  i a  intended to  
study betnecn 3 and 6 persons. 

The phys io logica l  requirements of vi tamin B12 i n  human beings is ut).. 
known. Likewlse #e  turnover  r a t a  of v i t m i n  B12 s to red  i n  d i f f e r e n t  
t i s s u e s  and actministered by d i f f e r e n t  routes is also unknown. 
purpose of the present  s tudy  is t o  analyze the kinet ics  of turnover  
of r ad io  vitamin BIZ administered by 3 d i f f e r e n t  routes, 
c u r i e s  of cobalt 0 labeled B12 are i n J e c t e d  intramuacularly and 7 
microcuries of 58 cobalt labeled 812 are givan oral ly .  
s t d i e t  ind ica t e  t h a t  of the 7 rnicrocuriea g iven orally not  more than 
4 m i C r O C U i i e 8  will be absorbed and that of the 3 microcuries injected 
about 2 n i c r o c u r i e s  will be r e t a ined  by the body while 1 microcurie  w i l l  
be excre ted  i n  the u r i n e  dur ing  t h e  first 2 days d t e r  i n j e c t i o n .  

The 

Three micro- 

PreViOUS 

The turnover rste of the 2 isotopes w i l l  be atudied i n  the whole body 
counter. An attempt will be arade t o  s t u d y  the  turnover i n  s i n g l e  con- 
partaentr by wing surface scmning over the l i v e r  and by measuring 
the 6crm c learance  and serzop Concentration of t he  2 d i f f e r e n t  i8OtOp@8 
w i t h  a Penco 100 channel analy,er equipped with a mll type scintill8- 
t ion de tec to r .  
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P. G. Keizenatein, M. D. 

The radiation dose de l ivered  t o  a d i f f e r e n t  organs by the radio- 
vitamin B12 retained in t h e  body has been ca lcu la ted  earlier (Rei ten-  
s t e i n ,  P., Acta. Medica. Scarblinavica 167, page 1, 1959). 

RRdiation Dose: 

(referencesr Reizenste in ,  P . ,  Acta bled. %and. - 165, 1, 19-59), 

App toxima te 
Cumulative sll, O f b 0  

t o t a l  radiat ion 58 co and 
I: ec e i ved by 4 2  

Liver 1.08 rird 

Ovaries 0.12 rad 

5.82 rad 6.9 rad 

0.73 t a d  0.85 rad 

PGR : au 
1 1  1 9 b 4 3  

WRlton kl. Shrecve, M. D. , Chairman 

Elmer E ,  S t i c k l e y ,  Ph. D.  

C. Borg, M. D. 

'James S. Zbbertson, M. D., Ph. D. Ex Officio 


