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The Cor,iiiL~cee on  C l i n i c a l  I n v e s t i g a t i o n s  and Uee of Radioisotopes 

hereby ap7roves the  program w i t h  t h e  fo l lowing  t i t l e :  

STUDY OF DISTRIBUTION AND MOVEMENT OF LEUKOCYTES THROUGH 

AND FRON THE PERIPHERAL BLOOD 

C I R C  3 22 has been a s s i g n e d  t o  t h i s  program. 

George C. C o t z i a s ,  M.D., Chairman 

Walton W.  Shreeve,  M . D . ,  Ph.D. (ex o f f i c i o )  

Dace : JUL 2 9 1565 
Place :  Xedical  Xesearch Center  

grookhaven Xat lona l  Labora tory  
Upton, Kew York 



(Submit original only to Department Chairman) 

A. 

B. Sponsoring physician(s): E.P. Cronkite, L. M. Schiffer 

Title of the proposal: Study of distribution and movement of leukocytes through 
and from the peripheral blood. 

C. Responsible investigator(s): L. M. Schiffer, M. L. Greenberg, P. A .  Stryckmans, 

D. 
A .  D. Chanana and E. P.Cronkite 

Brief description of the study, including its general goals and purpose, and 

pertinent information on past studies: (Attach additional sheets if necessary.) 

Please see attached sheets. 

E. Reasons why the investigation(s) are to be performed on human subjects. 

Please see attached sheets. 

F. Type of patient in which the study is to be done (including approximate number 

of subjects, if known; special restrictions or requirements; method of obtain- 

ing consent; etc.): Patients with leukemia who have been accepted for extra- 
corporeal irradiation o f  the blood, an approved project (CIRC-18) , will be studied. 
Later if information becomes available to show that the dose is substantially 
lower than calculated than 
tients and patients with autoimmune disease of various organs. 

the procedure will be used in renal transplant pa- 
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G. 1. 

2. 

3. 

4 .  

' 5. 

6. 

, .  

Are d r u g s  not i n  the U. S. Pharmacopoeia (USP) o r  t h e  NNR being  used o r  con- 
t e m p l a t e a  f o r  u s e ?  Yes X No 

Is a n  u n u s u a l  use of a drug(s )  a c c e p t e d  by t h e  USP o r  NNR contemplated? 

example would be the  use of a n  a c c e p t e d  drug  i n  dosages f a r  exceeding t h e  

(An 

recommended l i m i t s  o r  f o r  purposes  d i s t i n c t l y  d i f f e r e n t  from t h e  u s u a l  i n d i -  

Yes : N o X  c a t i o n s  c i t e d .  ) - 
Are any b i o l o g i c a l p r o d u c t s  t o  be  a d m i n i s t e r e d  t h a t  do not b e a r  on t h e i r  con- 

t a i n e r s  o r  l a b e l s  n o t a t i o n  of a p p r o v a l  by t h e  B i o l o g i c a l  Control  D i v i s i o n  of 

t h e  N a t i o n a l  I n s t i t u t e s  of Heal th?  Yes No_y_ 

Is e x t e r n a l  o r  i n t e r n a l  r a d i a t i o n  o t h e r  t h a n  accepted  d i a g n o s t i c  o r  t h e r a -  

Yesx N o  p e u t i c  procedures  t o  be  adminis te red?  

A r e  any ( o t h e r )  unusual procedures  b e i n g  performed o r  proposed which i n  your 

judgment may e n t a i l  a s p e c i a l  h a z a r d  - p a r t i c u l a r l y  a hazard above and beyond 

any imposed by accepted d i a g n o s t i c  and t h e r a p e u t i c  measures f o r  t h a t  p a t i e n t ?  

Yes N o X  

Are any  r a d i o i s o t o b e s  t o  be  a d m i n i s t e r e d  t o  human beings? Yes x No 

a. I f  y e s ,  a r e  t h e  r a d i o i s o t o p e s  t o  b e  used s o l e l y  w i t h i n  t h e  l i m i t s  of pro- 

c e d u r e s ,  s p e c i f i c a l l y  d e s c r i b e d  i n  t h e  USP? 

D e s c r i b e  the  r a d i o i s o t o p i c  p r e p a r a t i o n ( s ) :  

Yes N o X  

b. O r  a re  t h e  - r ad io i so topes  t o  b e  used  o n l y  i n  accordance wi th  a p r o j e c t  

p r e v i o u s l y  approved by t h e  former Radio iso tope  Committee of t h i s  
X Department? Yes No 

Note t h e  p r o j e c t  number: 

IF ANY OF QUESTIONS 1 THROUGH 5 ARE ANSWERED AFFIRMATIVELY, a d e t a i l e d  a n a l y s i s  

of t h e  p o t e n t i a l  hazards  must b e  appended, i n c l u d i n g  p e r t i n e n t  b i b l i o g r a p h i c  c i t a -  

t i o n s  and o t h e r  r e l e v a n t  information. 

I F  QUESTION 6 I S  ANSWERED AFFIRMATIVELY., 6 completed supplementary form f o r  

Radio iso tope  A d m i n i s t r a t i o n  t o  Human Beings must b e  appended. However, t h i s  form 

need n o t  b e  f i l e d  provided t h a t  q u e s t i o n ,  6a o r  6b i s  a l s o  answered a f f i r m a t i v e l y .  A 

s e p a r a t e  form must be submitted f o r  each  r a d i o i s o t o p i c  s p e c i e s  t o  be adminis te red .  
r 1 '  -\ I -  

i/L%' I - < ,  1 :  t /.*.-',!L C C .  

Sponsoring Phys ic ian  

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 R a d i o i s o t o p e s  

Approval recommended '- Date 
I f  Disapproval Date 

V. P. Bond',/M. D. 
Chairman, Medical Department a 19 ft 7 1 

6/25/63 
m l  k 



G. 1. Are d r u g s  not i n  tne U, S. Pharmacopoeia (USP) or t h e  NNR being  used o r  con- 

Yes X N o  t e m p l a t e a  f o r  use? 

2. Is  an u n u s u a l  use  of  a drug(s )  accepted  by the USP o r  NNR contemplated? (An 

e-uample would b e  the use of an accepted  d r u g  i n  dosages f a r  exceeding t h e  

recommended l i m i t s  or f o r  purposes  d i s t i n c t l y  d i f f e r e n t  from t h e  u s u a l  i n d i -  

c a t i o n s  c i t e d . )  Yes N o X  

3. Are a n y  b i o l o g i c a l  products  t o  be  a d m i n i s t e r e d  tha t  do not bear on t h e i r  con- 

t a i n e r s  o r  l a b e l s  n o t a t i o n  of approval  by t h e  B i o l o g i c a l  Control  D i v i s i o n  of 
t h e  N a t i o n a l  I n s t i t u t e s  of Heal th?  Yes No ;y 

4 .  Is external  o r  i n t e r n a l  r a d i a t i o n  o t h e r  t h a n  a c c e p t e d  d i a g n o s t i c  o r  t h e r a -  
p e u t i c  procedures  t o  b e  adminis te red?  Yesx No 

5. Are any ( o t h e r )  unusual procedures  b e i n g  performed*or proposed which i n  your 

judgment may e n t a i l  a s p e c i a l  hazard  - p a r t i c u l a r l y  a hazard above and beyond 

any imposed by accepted d i a g n o s t i c  and t h e r a p e u t i c  measures f o r  t h a t  p a t i e n t ?  

Yes N o X  

Yes x No 6. Are a n y  r a d i o i s o t o p e s  t o  be  a d m i n i s t e r e d  t o  human beings? 

a. I f  y e s ,  are t h e  r a d i o i s o t o p e s  t o  be  used  s o l e l y  w i t h i n  t h e  l i m i t s  of  pro- 
c e d u r e s ,  s p e c i f i c a l l y  d e s c r i b e d  i n  t h e  USP? Yes N o X  

D e s c r i b e  t h e  r a d i o i s o t o p i c  p r e p a r a t i o n ( s ) :  

b. O r  are  t h e  r a d i o i s o t o p e s  t o  be  used only i n  accordance wi th  a p r o j e c t  

p r e v i o u s l y  approved by the former R a d i o i s o t o p e  Committee of  t h i s  

D e  p a r  t me n t ? 

Note  t h e  p r o j e c t  number: 

Yes NO X 

I F  ANY OF QUESTIONS 1 THROUGH 5 ARE ANSWERED AFFIRMATIVELY, a d e t a i l e d  a n a l y s i s  

of t h e  p o t e n t i a l  hazards  must b e  appended, i n c l u d i n g  p e r t i n e n t  b i b l i o g r a p h i c  c i t a -  

t i o n s  and o t h e r  r e l e v a n t  information. 

I F  QUESTION 6 I S  ANSWERED AFFIRMATIVELY, B completed supplementary form f o r  

Radio iso tope  A d m i n i s t r a t i o n  t o  Human Beings must b e  appended. However, t h i s  form 

need n o t  b e  f i l e d  provided t h a t  q u e s t i o n  6 a  o r  6b is  a l s o  answered a f f i r m a t i v e l y .  A 

s e p a r a t e  form must be submitted f o r  each r a d i o i s o t o p i c  s p e c i e s  t o  be  adminis tered.  
A 

, -  
Sponsoring Phys ic ian  

Committee o n  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  R a d i o i s o t o p e s  

Approval recommended '- 
Disapproval  Date 

Date ?/;$)F 

V. P. Bond',fi. D. 
Chairman, Medical Department 1 t 19912 

6 / 2 5 / 6 3  
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L .  
SUPPLEMENTARY FORM FOR RADIOISOTOPE 
ADMINISTRATION TO HUMAN BELNGS 

A. Radio i so tope  
24 14 

1. Spec ie s :  (Radioisotope o r  l abe led  compound, eg, Na C 1  o r  1-C - glucose)  
75 Selenomethionine - Se 

2. Phys i ca l  c h a r a c t e r i s t i c s :  (Phys ica l  h a l f - l i f e ;  decay scheme (or  type ,  

energy and r e l a t i v e  frequency of major emiss ions)  Se75 has  T 1 / 2  of 127 days. 
It has  a complex g a m  spectrum w i t h  0.27 MeV (71%), 0.14 Mev (24%), 0.08 MeV 

( Z e I s  and 0.4 e@vei$Mz]oghotons. There are x-rays emi t t ed  du r ing  e l e c t r o n  cap tu r :  
3. $!w!ce. WNI! r e a c t o r ,  cy;lotron, h o t  lab . )  , commercial s u p p l i e r ,  e t c . )  

Commercial s u p p l i e r .  

4, P r e p a r a t i o n :  (Target m a t e r i a l ,  q u a n t i t y ,  s p e c i a l  problems) 
It i s  produced by b i o s y n t h e s i s  i n  y e a s t  grown on a low s u l f u r  medium conta in ing  
~ e l e n i u m 7 5 .  
S p e c i f i c  a c t i v i t y  and i s o t o p i c  p u r i t y  of  adminis te red  m a t e r i a l :  
1.9-10 mc/mg., 20-200 pc/ml. 

5. 

6, Radioassay and c a l i b r a t i o n  procedures :  ( Inc lude  v a l i d a t i o n  t o  be 

performed a t  BNL p r i o r  t o  use )  

Radioassay and c a l i b r a t i o n  are done by t h e  commercial s u p p l i e r .  

7. Veh ic l e  and r o u t e  of a d m i n i s t r a t i o n :  
Tagged leukocytes  w i l l  be g iven  in t r avenous ly .  

8. Procedures  f o r  c o n t r o l  of s t e r i l i t y  and py rogen ic i ty :  ( O r  n o t e  t h a t  

conunercially supp l i ed  i s o t o p e s  are c e r t i f i e d  as  ready f o r  a d m i n i s t r a t i o n  

t o  human beings.)  It is provided by t h e  s u p p l i e r  i n  a s te r i le ,  pyrogen 
f ree  s o l u t i o n .  Each Cc. con ta ins  no t  more . than 10 mg. 2-aminoethanethiol  as an  

a c t i o n s  of t h e  p a r e n t  compound o r  v e h i c l e ,  e t c , )  None 

B. R a d i a t i o n  Dosage 

1, B i o l o g i c a l  h a l f - l i f e  o r  h a l f - l i v e s ,  i n c l u d i n g  slow components: 
It  i s  23 days when i n j e c t e d  i n t r a v e n o u s l y  i n  s o l u t i o n .  
i n j e c t e d  i n  c e l l s  s i n c e  t h e  answer depends upon the  i n f o r m a t i o n  w e  a r e  seeking. 

It i s  unknown when 

2.  Organ, c e l l u l a r ,  o r  s u b c e l l u l a r  l o c a l i z a t i o n :  (Should account  f o r  t he  

e f f e c t s  of s p e c i a l  d rugs  o r  a g e n t s  on a l t e r i n g  the n a t u r a l  d i s t r i b u t i o n  

of t he  r a d i o i s o t o p e )  

a. 

b. 

ST_'bt~.al o r  " t a r g e t "  organ(s )  : Probably  r e t i c u l o e n d o t h e l i a l  system and /o r  

Gonadal exposure:  Approximately t h e  same as whole body. Urinary excre t ior :  
i s  no t  expec ted  t o  be r a p i d  enough t o  make t h e  b l adde r  a s t rong  g a m a  
source  t o  t h e  gonads. 
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3. Sample c a l c u l a t i o n s :  (Dosage should be c a l c u l a t e d  f o r  t h e  whole body 

and f o r  " t a r g e t "  o r  o t h e r  s e p a r a t e  organs ,  where i n d i c a t e d )  

Summary equa t ions  are d e s i r e d ;  n o t  e x t e n s i v e  c a l c u l a t i o n s ,  Standard 

dosage  equa t ions  from r e f e r e n c e s  such a s  Hine and Browne l l ' s  

R a d i a t i o n  Dosimetry,  Na t iona l  Bureau of S tandards  Handbook 69,  and 

BNL H o s p i t a l  Form 1 1 6 7 - A  should be used where p o s s i b l e  and t h e  

r e f e r e n c e  c i t e d .  

See a t t ached  s h e e t s .  

C. R a d i o l o g i c a l  Heal th  Aspects  

1. Hazards t o  o t h e r  p a t i e n t s  and t o  pe r sonne l  from e x t e r n a l  o r  

i n t e r n a l  r a d i a t i o n :  If a l l  of t h e  i n j e c t e d  dose remained i n  t h e  p a t i e n t  wi thout  
any e x c r e t i o n  anothe  e r s o n  who w a s  100 cm. from t h e  p a t i e n t  would r ece ive  f l y  
rads p e r  hour = .*. =3.68 x 10-5. This  i s ' n o t  f e l t  t o  be a hazard.  d; 

2. Moni tor ing  procedures ,  i f  necessa ry :  
Not requi red .  

3. S p e c i a l  p rocedures  f o r  handl ing  waste p roduc t s ,  e x c r e t a ,  b i o l o g i c a l  

samples ,  e t c . ,  where i n d i c a t e d :  Ur ine  and s t o o l s  w i l l  be saved and a l i q u o t s  
t e s t e d  f o r  r a d i o a c t i v i t y ,  This  i s  be ing  done as p a r t  of t h e  s t u d y  and c o l l e c t i o n s  
w i l l  c o n t i n u e  as long as any s i g n i f i c a n t  r a d i o a c t i v i t y  i s  found. 

4 .  Plan  for i s o t o p e  a c c o u n t a b i l i t y ,  i f  r e q u i r e d :  
No t requ i red . 

The maximum pe rmis s ib l e  burden of  Se75 f o r  occupat ion  exposure i s  90 pc f o r  
k idney ,  100 pc f o r  l i v e r ,  200 pc  f o r  s p l e e n  and 100 pc f o r  t o t a l  body, (NCRF' 

' Handbook 69).  No s t anda rd  has  been e s t a b l i s h e d  f o r  Selenomethionine-Se75. 

ak 
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3. Sample c a l c u l a t i o n s :  (Dosage should be  c a l c u l a t e d  f o r  t h e  whole body 

and f o r  " t a r g e t "  o r  o the r  s e p a r a t e  o rgans ,  where i n d i c a t e d )  

Summary equa t ions  a r e  d e s i r e d ;  no t  e x t e n s i v e  c a l c u l a t i o n s .  Standard 

dosage  equa t ions  from r e f e r e n c e s  such a s  Hine and Browne l l ' s  

R a d i a t i o n  Dosimetry, Na t iona l  Bureau of S tanda rds  Handbook 69, and 

BM, H o s p i t a l  Form 1167-A should  be used where p o s s i b l e  and the  

r e f e r e n c e  c i t e d .  

See a t t ached  s h e e t s .  

C. R a d i o l o g i c a l  Heal th  Aspects  

1. Hazards t o  o t h e r  p a t i e n t s  and t o  pe r sonne l  from e x t e r n a l  o r  

i n t e r n a l  r a d i a t i o n :  I f  a l l  of  t h e  i n j e c t e d  dose remained i n  the  p a t i e n t  wi thout  

dA 
any e x c r e t i o n  a n o t h e r  
r a d s  p e r  hour = -*- =3.68 x 10-5. This  i s ' n o t  f e l t  t o  be a hazard.  

e r s o n  who was 100 cm. from t h e  p a t i e n t  would r e c e i v e  N r -  

2. Moni tor ing  procedures ,  i f  necessa ry :  
Not requi red .  

3. S p e c i a l  p rocedures  f o r  handl ing  waste p r o d u c t s ,  e x c r e t a ,  b i o l o g i c a l  

s amples ,  e tc . ,  where i n d i c a t e d :  Ur ine  and s t o o l s  w i l l  be saved and a l i q u o t s  
t e s t e d . f o r  r a d i o a c t i v i t y .  This  i s  be ing  done as p a r t  of t h e  s t u d y  and c o l l e c t i o n s  
w i l l  c o n t i n u e  as long as  any s i g n i f i c a n t  r a d i o a c t i v i t y  is found. 

4 .  Plan  f o r  i s o t o p e  a c c o u n t a b i l i t y ,  i f  r e q u i r e d :  
Not requi red .  

The maximum p e r m i s s i b l e  burden of Se75 f o r  occupa t ion  exposure i s  90 yc f o r  
k idney ,  
Handbook 69) .  

100 pc f o r  l i v e r ,  200 pc  f o r  s p l e e n  and 100 pc  fo r  t o t a l  body. (NCRP 
No s t anda rd  has  been e s t a b l i s h e d  f o r  Selenomethionine-Se75. 

ak I t 1 9 9 7 5  



TITLE: S t u d y  of ' d i s t r i b u t i o n  and movement of leukocytes  through and from 

the  p e r i p h e r a l  blood. 

I tems - B - 3 ,  D ,  and E. 

A s  p a r t  of t he  e v a l u a t i o n  of normal d i s t r i b u t i o n ,  movement, and l i f e  

span  of  p e r i p h e r a l  blood l eukocy tes  and t h e  i n f l u e n c e  of ex t r aco rporea l  

i r r a d i a t i o n  of t he  blood,  an  approved p r o j e c t  (CIRC-l8), i t  i s  d e s i r a b l e  

t o  l a b e l  t h e s e  c e l l s  w i t h  something which i s  e a s i l y  measured and does no t  

i n t e r f e r e  wi th  t h e i r  normal func t ions .  A s e a r c h  f o r  such a m a t e r i a l  suggested 

Selenomethionine-Se75, an  ana log  of t he  n a t u r a l  amino a c i d  which would be 

i n c o r p o r a t e d  i n t o  t h e  p r o t e i n  of a metabol iz ing c e l l .  

i n  a gamma s c i n t i l l a t i o n  counter .  Though t h e r e  would be some turnover  of 

t h e  Selenomethionine i n  t h e  c e l l ,  t h i s  should no t  be a problem f o r  i n t e r -  

p r e t a t i o n  of the  d a t a  from r e l a t i v e l y  s h o r t - l i v e d  c e l l s .  

Se75 i s  e a s i l y  counted 

S e l e n ~ r n e t h i o n i n e - S e ~ ~  has  n o t  ye t  been accepted  f o r  USP, NF, o r  NNR, 

but  i t  has been used i n  man e x t e n s i v e l y  f o r  p a n c r e a t i c  and, less exten-  

s i v e l y ,  for para thy ro id ,  

3 pc/kg. 

p r i m a r i l y  bound i n  leukocytes  as we propose. 

however, t h e  t o t a l  human body dose  i s  es t imated  a t  about  600 m rads de l ive red  

ove r  s e v e r a l  months as deduced from da ta  from r a t s ; ' t h i s  da t a  i n d i c a t e d  a 

b i o l o g i c  half l i f e  of 15-20 days.  4% appeared i n  e V -  

t h r o c y t e s 7  and 25% was i n c o r p o r a t e d  i n  olasma p r o t e i n s .  

132 

3 p r o s t a t e , 4  and p a r o t i d 4  scanning  i n  doses of about  

For scanning, i t  i s  i n j e c t e d  i n t r a v e n o u s l y  i n  s o l u t i o n  r a t h e r  t h a n  

When i n j e c t e d  i n  s o l u t i o n ,  

1 
Furthermore , 

The whole body dose assuming no l o s s  of  200 pc of  i n j e c t e d  se l eno-  

m e t h i ~ n i n e - s e ~ ~  i n  a 70 Kg. man 180 cm t a l l  can be c a l c u l a t e d  with the  fol lowing 

f o rmu l a .  5 

- CT (73.8 5 + 0.0346Pg)  = 3.18 rads Dp+ :- B 
Using the  same assumptions,  i f  the blood (5000 gm) i s  the c r i t i c a l  o r -  

gan and a l l  r a d i a t i o n  were absorbed  the re ,  dose - 36.5. 

S i m i l a r l y ,  i f  a 1700 gm l i v e r  and 300 gm s p l e e n  were the c r i t i c a l  o r -  

gans ,  dose = 67 rads t o  t h e  l i v e r  and 42.5 r a d s  t o  t h e  sp leen .  

These dosage c a l c u l a t i o n s  r ep resen t  maxima, of  course ,  because they 

assume t h a t  phys ica l  T 112 = b i o l o g i c  T 1./2 = e f f e c t i v e  T 112. A somewhat 

comparable s i t u a t i o n  f o r  comparison purposes,  however, e x i s t s  w i t h  t h e  use  
- 



T i t l e :  S tudy  o f  d i :  i b u t i o n  
t h e  peripheraL blood. 

and movement of Leukoc? . s through and from 

of  d i i s o p r o p y  I f  luorophospha t e  3 2  - P f o r  s tudying  granulocytes .  I n  t h i s  

c a s e  40% o f  t h e  adminis tered r a d i o a c t i v i t y  was found i n  t h e  u r i n e  w i t h i n  

t h e  f i r s t  e i g h t  hours a f t e r  i n f u s i o n  and t h e r e a f t e r  t h e  b i o l o g i c  h a l f -  

l i f e  w a s  approximately s i x  days and e f f e c t i v e  h a l f - l i f e  4.4 days.6 A 

s imi la r  b i o l o g i c  ha l f  l i f e  f o r  o u r  s tudy  would reduce t h e  dose 20- f o l d .  
75 We have  done some p r e l i m i n a r y  s t u d i e s  w i t h  selenomethionine-Se 

80-100 pc were used t o  l a b e l  one l i t e r  of  t h o r a c i c  duc t  lymph (lymphocytes) 

f rom a cow, t h e n  i n j e c t e d  i n t r a v e n o u s l y .  20-30 minutes  l a te r  t h e r e  was no 

r a d i o a c t i v i t y  measurable i n  t h e  blood. R a d i o a c t i v i t y  appeared i n  t h o r a c i c  

d u c t  lymphocytes a f t e r  1 - 2  hours and reached a maximum a t  10 hours. 

20 hours  10% o f  t h e  i n j e c t e d  r a d i o a c t i v i t y  had come o u t  of t h e  t h o r a c i c  duct.  

These o b s e r v a t i o n s  i n d i c a t e  t h a t  t h e  i n j e c t e d  ce l l s  were v i a b l e  and t h a t  

t h e  l a b e l  w a s  usable  f o r  a t  least  t h i s  l e n g t h  of  t i m e .  I n  a n o t h e r  s t u d y  

human c e l l s  had 2-15% uptake a f t e r  a one hour i n  v i t r o  incubat ion .  

. 

A t  

We propose t h e  fol lowing p r o t o c o l  f o r  t h i s  s t u d y :  

1, Determine t h e  percent  u p t a k e  of  ~ e l e n o m e t h i o n i n e - S e ~ ~  i n t o  t h e  
' 

p a t i e n t ' s  leukocytes  i n  v i t r o  d u r i n g  a one hour incubat ion .  

2. Phlebotomize t h e  p a t i e n t  of 500 m l  blood ( r e d  c e l l s  w i l l  be  

r e i n f u s e d  so  t h a t  t h e r e  w i l l  be no n e t  loss  of t h e s e  c e l l s . ) .  

of  S e l e n ~ m e t h i o n i n e - S e ~ ~  such t h a t  t h e  leukocytes  t o  be  r e i n j e c t e d  w i l l  

c o n t a i n  no more than 200 pc. 

t a i n i n g  t h e  unbound excess of Se  1er.omet h ionine  - Se7 ) . 

3 .  Using t h e  informat ion  o b t a i n e d  i n  s t e p  1, incubate  w i t h  an amount 

4 , C e n t r i f u g e  a t  1000 rpm f o r  20-30 minutes and remove t h e  plasma (con- 

5. Reinfuse t h e  l a b e l e d  c e l l s  i n t o  t h e  p a t i e n t .  

6. Take se r ia l  blood specimens f o r  s c i n t i l l a t i o n  counting. 

7 .  

8. C o l l e c t  u r i n e  and f e c e s  f o r  d e t e r m i n a t i o n  of  r a d i o a c t i v i t y .  

9. Uptake of t h e  compound i n t o  i n d i v i d u a l  c e l l  types i n  a given pa- 

Do s e r i a l  whole body and e x t e r n a l  l i v e r  and s p l e e n  probe counting. 

t i e n t  w i l l  be  es t imated by rad ioautographs  o f  t h e  same blood incubated & 
v i t r o  w i t h  t r i t i a t e d  methionine.  

75 
- 

Permiss ion  i s  requested t o  i n j e c t  up t o  200 .pc selenomethionine -Se 

i n  t h e  above  manner w i t h  each s t u d y ,  1-3 s t u d i e s  being done i n  each p a t i e n t .  
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