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T!is p r o j e c t  has been unZer ws:- f o r  t he  ;rast yr;or,  en:. 

- * r - n i  d-ArLg t h i s  ti,:e 16  p a t i e n t s  hasre beer. s tusie?.  -- nirie : , i th  

1c..:ror -.h--.-.iz9 ' tvo with czrcir,occ one 1,:ith l p ~ h o c ~ ~ c 3 r . a  ore  y.:ith 

nsn! i r i t i s  o x  -,:it:-, r y e l o s c l e r c s i s  I one v i t h  & p l a s t i c  a r e n i a ,  

2:-:6 035 ~ i t h  a c1i ; ical ly  u n c l a s s i f i a k i e  anenia. The C a t a  

Iric'icate til-t tf?s re$. c e l l  l i f e  i s  uELforz:lj- s!~orzer,ed i n  ;?a- 

t i e z t s  v l t h  r..yelo;enous l evke r i a ,  being i n  the  neighborhoo6 

of 75-85 ?ai's l i l  the Tour p a t i e c t s  s tud ied .  In  1;rzpLetic Lerk- 

e::La, +:;e p ic tu re  i s  v s r i a b l e ,  T a t i e n t s  h s v i i y  s i*eS c e l l  l i f e  

vcr:-inE fro:.: 2C t:, a n o x a l  of 120 days.  In one j:ctiei-it vith 

n e y h r i t i s ,  e. aecrease i n  the re6. c e l l  l i f e  span Y T . ~  observec?. 

h e  F a t i e n t  with a:clastic a x z i a  he? a shor t  re2  c e l l  l i f e  s:sr 

ol' :.;:l;rn;:i.catcl:i 30 8ays. One YJatimt with Llyelosclercsis znc' 

one j - P t i F ; > t  lvit:? ljr;;?phosercoi..a a r e  being s t u d i e s  ct t k e  ?res-  

e n t  ti.:,? 2r.d as y e t  no conclcsio!?s can be drawn. One ::aTie:lt 

i : i th  carcinomt of the  b reas t  hac! a normal c e l l  l i f e ,  and one 

FEttiei-i w i t 1 1  a r ia l ignazt  melmoaa coulc' no t  be follove?.  f o r  a 

s u f f i c i e n t  p e r i o d  0; t h e  t o  e e t c r n i n e  the  re6 cell l i f e .  
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n sulllI;l.ary, i n  the  neoplasias  and c e r t a l n  anemias an  al-  

on of red c e l l  l i f e  span i s  an importailt f a c t o r  i n  the  

a e s i s  of aneilia. 

Fu l l  S ta tecent  of Progress  

e p a t i e n t s  were stuc'iied wi th  glycine-2-C-14 f o r  the  de- 

c t i o n  of the  l i f e  spen of the  red blood c e l l .  These pa- 
* 

- - 3ien'ts were given 100 microcuries of r ad ioac t ive  glycine i n t r a -  

ver.or.sly, and bloot  sauples  were tnken a t  f requent  i n t e r v a l s  

t h e r e a f t e r .  m e  p l a s rx  was removed from each sample by c e n t r i -  

fuga t ion .  Tile c e l l s  were then washed th ree  t i n e s  w i t h  s a l i n e ,  

lysed i n  c7 is t i l l ec!  water, and the  l i p i e s  ex t rac ted  with toluene.  

The heroglobin s o l u t i o n  was then d r i ed ,  cotbustee t o  C02 with 

a chronic-sclphuric  a c i d  Icixture, The r e s u l t i n g  carbon dioxide 
0 

rras p r e c i p i t a t e d  as barium carbonate and the  s p e c i f i c  a c t i v i t y  

ileastwed i z  a 100-cc ion iza t io i l  chanber a t  a tzospher ic  pressure 

using a v i b r a t i n s  reed electrometer  and a recorr'ing poten t io-  

meter. 

E func t ion  of time, and from the  r e s u l t i n g  graph t h e  red  c e l l  

l i f e  span could be de te rn ine? ,  as shown by Shenin and Ri t ten-  

berg.  

Tne s p e c i f i c  a c t i v i t y  of the  hemoglobin was p l o t t e d  as 

These s t u d i e s  show t h a t  i n  the  p a t i e n t s  with chronic mye- 

logenous leukenia  the re  was a shortening of the  red  c e l l  l i f e  

span from a n o r m 1  of approximately 120 days t o  75-85 days. In 

the  f i v e  p a t i e n t s  s tud ied  with chronic  l p p h a t i c  leukemia one 

p a t i e n t  who was i n  an exce l l en t  c l inical  and hematological 0 



- -  
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~ :the disease showed a red cell life span that could not be de- 

terminel: by the method of Sheuin an? Rittenberg since the re- 

- - sults inc'icated an almost random destruction of red cells. mkis 

- _  

L -  

I arkecl herolytic component, not clinically manifested, 
c - :and xiz&--aneric because of the rapid destruction of red cells, 
% E L  2 +'ilkh&?gh he continue6 to produce a normal number of red cells 
b : ~  - 2 :  5 ,  

c 2 - .  c y  T .  

2s rletemined with radioactive iron. 

Two patients with carcinona were studied -- one patient 
with carcinora of the breast in whon bloor' volume studies show- 

ed a cilc' anenia had a noma1 red cell life span. One patient 

with a malignant melanoma could not be followe? fo r  a sufficient 

period ol" time to determine the red cell life. One patient 14th 

chronic nephritis was found to have a red cell life of approxi- 

mately 70 days, explaining in part the anenia in this patient. 
One patient with ly!zphosarcom is now under stusy, and already 

there is evidence of a short red cell life. One patient w i t h  

myelosclerosis is being stufied at the present time. One pa- 

tient rrith aplastic anemia was found to have a normal produc- 

tion rate as determined by radioactive iron an8 found to have 

a red cell life'of approximately 30 days with the radioactive 

glycine, so that this patient I s  anemic not by virtue of a de- 

crease in production but as a result of a hemolytic component 

which was not determinable by the usual clinical methods. One 

patient with an anemic not classifiable clinically had a noma1 

0 
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rate but a decreased re6 

'Significant Accompli 

cell life 

shments 

span. 

1- L 

r _ - -  - - Significant accomplishments in this project are the fipd- 
,- 

L- . 
$ - ings that $ne anemia of chrofiic leukemia is due in large part 
t e  
3 bot t D  a.-suppression of production of red cells o r  a crowrling 

- b @ X  ,%+-erythrogenic marrow but is due to a decrease in the 
5 $ : , y g =  
E lis% s p 3 q  3 the red blood cell. 
, e c c s -  

_ -  - - 

c J  

- /. 
- 

'L: c. 

In one patient vith a clin- 

Ical aplastic anemia in whom histological section showed hypo- 

plasia of the narrow, there was a normalratad production of 

red cells but these cells were rapidly being destroyed. Thus 

in some cases of aplastic anemia the basic abnormality is a 

shortened red cell life. 

In general these studies show that an important factor in 

the maintenance of a normal total volume of red cells is not 

only the rate of production but duration of life of the red 

cells. Some anemias are due to excessive destruction rather 

than decreased production. 

PART D The Plans fo r  Next Year 

"he plans f o r  next year include a continuztion of the study 

of the anemia of carcinoma, nephritis and aplastic anemia. In 

addition the study of the anemia of cirrhosis and. certain other 

anemias will be carried out. In addition to the radioactive 
glycine studies and radioactive iron studies, we have begun to 

study these patients, with the Ashby differential agglutination 
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E &e patyeqt, ( 2 )  the  l i f e  span of the p a t i e n t ' s  own c e l l s ,  and 
L c c -  I y, 0 L '_ .- ' . 

.E g) S& e : i i i e  -: span of red c e l l s  t ransfused t o  the p a t i e n t  from 
. .. .- 5 c ; -; E 6 ,g .'I 

6 - . .Bormal'id,&or. . . . . ..I This,  we hope, w i l l  enable us t o  de t e rn ine  - = z g -  r -< 

E g y ; ; ; " ?  
2 @tllkr-+~-S decrease i n  l i f e  span i s  due t o  f a c t o r s  produced 

6 b & h 2 & 5 c e l l  a t  t h e  time of production or whether i t  is e x t r a -  

corpuscular  and a c t s  on a l l  red c e l l s  i nd i sc r imina te ly ,  and thus 

with t h e  r ad io i ron  data  t o  descr ibe completely t h e  nechanism 

uneerlying t h e  development of anemia i n  these d i sease  s t a t e s .  


