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Hematolo= D r .  Leon 0, Jicobson 
DT. Pkttherr €1. I?lock 
Fks. Eclna K. &rks 
Miss Ellen Skirmont 
Dr, Eric S h - o n s  

PROGRESS EBPORT 

1, TI-IE INFLJJXNCE OF COBALT STDfUUTION ON TNE SENSITTVI'R OF THE 
HENOF'Ol3TIC SYSTEM OF KATS AI4D GFINFA PIGS TO X IRRBDIATION 
AND P32 

A p i l o t  eqeriment i n  which 15 radiation or P32 was administered t o  rats 

having a cobalt-induced polycythemia has been completed and a larger ser ies  

of rats has been prepared f o r  an experiment vhich is now i n  progress, 

Attempts Cre being made a t  the National Cancer Ins t i t u t e  and in otm 

laboratory t o  induce c o b l t  polycythemia i n  the guinea pig, 

equivalent dosages t o  those which a r e  effect ive i n  the  rat, there has been 

no evidence of polycythemia a f t e r  3 months of treatment, 

t h i s  attempt t o  induce polycythemia i n  the guinea pig is t o  determine whether 

the precipitous anemia produced by daily exposure t o  8,E r total-body X 

radiat ion can be prevented or significantly modified by the  prophylactic 

administration of cobalt, 

Thus far, using 

The ,purpose of 

2. 

I n  previous experiments on mice it was found t h a t  the administration of 

SrG9 i n  a dosage of 2.2 pc per g of body weight produced no anenia in i n t ac t  

male and female nice. 

in mice which were splenectomized prior t o  the injection. 

the f a i l u r e  of anerr,ia t o  develop i n  in-kct mice z f t e r  this dosage of sr89 was 

due t o  the  f a c t  t ha t  ectopic eq-thropoiesis developed s o  ragidly i n  the spleen 

t h a t  complete conLiensztion for the bone marrow destruction resulted, 

THE SIGNIFICANCE OF EZTOPIC BLOOD FORNATION I N  SI@' INTOXICATIOR 

The same dosage produced a marked and sustained anemia 

It \as shown that 

Perhaps 
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of ;?.ore fu-ndarientsl in te res t  i n  t h i s  exgeriiien-t %ha the pevent ion of aneiilia 

.,,as the fact the hpL)hs.tic nodules in the spleens of  Sr%-inj ected animls 

;!ere depleted by -iAree d q , s  a f t e r  the Src9 inject ion and remined so depleted 

,”or nore than 60 dqs .  

nodes and thymus), ims not appreciably affected. 

rEt . ion i n  the s2leen of t h s e  a n i F d s  vas so  exbenslve, the poss ib i l i ty  t ha t  

l pqha t i c  depression my be on a mechanical basis (crorrding) has t o  be con- 

sidered. 

tile effect  of mechanical crowding. 

of phenylhydrazine thereby forcing the spleens of the e-xperimental a W s  

t o  develop edens ive  ectopic hematopoiesis. 

ribijits tha t  t h i s  crowding factor  i s  of no significance insofar as a l t e r a t ion  

i n  l;m&stic t i s sue  is  concerned. Eqeriments a r e  i n  pi-ogress i n  \.rhich in- 

t i c k  rabbits, guinea pigs, and mice, as well as splenectonized a n b i d s  of 

t!;ese s;?ecies, have been given S$9. The purpose of the exkersion of tliis 

c::-)eii.xent t o  the guinea pig and rabbi t  is t o  determine whether 1) ectopic 

Uood  I”orr:iation i s  a signif icant  fzctor  i n  the s l lev i3 t ion  of Sr‘9‘toxicity 

rcmmls other than the nouse; 2) t o  determine &ether there  is  select ive 

dc?I.cssion of 1Tpqhatic t i s sue  i n  the spleen of these species; 3)  t o  deter- 

t h e  ragidit;;- with which m j o r  hematopoietic ac t iv i ty  i s  trznsferred t o  

321een; and 4 )  t o  study the  mechanism of the stimulation of erythropoi- 

This l a t t e r  aspect is of  great fundamental 

The l p p h a t i c  t i s sue  elseuliere i n  the body (l.ym-@ 

Because ectopic blood for- 

We a r e  therefore doing some e q e r i a e n t s  v i t h  mice and a r e  studying 

This is  being done by the  administration 

We knor:r from e q e r i n e n t s  on 

anis U d e r  these circumstances. 

i r . P r h w  since the transfer of the bone ma-row erythro2oiesis t o  the spleen 

Of Sr89-inj ected ankmls occurred i n  the absence of ci92reciable reduction i n  

-..’ cbCu2ting erjthroq-tes.  
i .. 

Therefore, it rrould ?.;>pear t ha t  some mechanism 
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for the s t i m l a t i o n  of e?q,-l;hropoiesis other than the accepted reduction in 

erythrocytes or reduced nmount of c i rculat ing omjgenated hemoglobin must be 

postulated if  these observations a r e  valid. 

3. THE QUANTITATIVE DETEFXDJATION OF FIBRIPIOGEN IN RABBITS 
HAVING A NITROGEX MJSTIW) INDUCED COAGULATION DEFECT 

great  deal of time has been spent i n  perfecting the technique of  d g  

quantitative fibrinogen on rabbi t  plasma i n  order t o  ru le  out the f a c t o r  of  

fibrinogen reduction i n  the  prolonged whole-blood c lo t t ing  time (Lee'Glhite) 

rJhicl? occurs i n  rabbi ts  after nitrogen mustard treatment o r  X i r rad ia t ion ,  

These s tudies  indicate that no s ignif icant  reduction in the fibrinogen o c c ~ s  

i n  the presence of the coagulation defect produced by these tosdc agents but 

it appears as though a def in i te  increase occurs. 

4. CLIHICAL STUDIES OH THE TREATlENT OF LEUKEKU, HODGKIPS  DISEllSE 
AND RELATED DISEASES WITH VfUIOUS DOSAGES OF R A D I W F X I C  

Nineteen patients u i th  tumors of the hematopoietic system have been 

given Asy6 prep red  bj p i l e  i r rad ia t ion  of arsenic t r ioxide and cacodylic 

acid. 

Dosages of As76 ranged from 1 t o  80 mc w i t h  3 t o  10 mg of s tab le  arsenic and 

Asy6 has a half-life of 26.8 hours and energetic and Y radiations, 

were administered intravenously 8 s  the trioxide. 

cated t h a t  each me was zpproxhately e N v a l e n t  t o  1 r of total-body irradia- 

Preliminary studies indG 

tion. I n  4 previously untreated ,patients with chronic myelocytic leukmia, 

single inject ions of 'chis radioisotope produced c l in i ca l  and hematologic re- 

missions. One of these patients i s  s t i l l  i n  remission a f t e r  11 months. How- 

ever, no s ignif icant  c l in i ca l  response m s  produced by the isotope i n  2 patients 

with chronic myelocytic leukemia I.J!?O no longer responded t o  conventional ir- 

radiation theraiv. One pztient having an acute myelocytic leukemia failed 



t o  respond. 

2nd hemtologic remissions of about 2 months s f t e r  each of 2 injections. 

eTer, t h i s  l a t t e r  case required frequent transzusionq and an osteomyelitis 

of the femur failed t o  heal in s p i t e  of chemotherapy and surgery. 

One patient having a subacute rq-elocytic leukenia had c l in i ca l  

How- 

Three patients with chronic lymphocytic leukemia t reated with less than 

30 mc were not benefited. One aged male, previously insensit ive t o  nitrogen 

mstard  and needing massive transfusions, responded with a decrease in lymph 

node enlargement and splenomegaly, an increase i n  subjective sense of well- 

being, as veil as a depression of the  white count f o r  about 2 months. 

Two pat ients  with acute lymphocytic leukemia were treated with 70 and 

60 mc, respectively. 

a def ini te  c l in i ca l  and hematologic remission of approximately 8 weeks. 

One had a temporary and incomplete remission; the other, 

Two p t i e n t s  vi th polycythemia rubra vera were treated with radioarsenic. 

A re lat ively brief remission was produced i n  one of these pat ients  tho was 

given a dosage of 45 mc. 

dosage. 

AsT6 each, 

p t i e n t s  was essentially insignificant. Likewise, 2 patients with multiple 

myelom f a i l e d  t o  respond favorably t o  the radioisotope, 

The other patient received essent ia l ly  a t racer  

Four patients with Hodgkin's disease received l e s s  than 13 mc of 

The c l in i ca l  effect  of the  isotoTe on the course of these 4 

The huge l i v e r  of a patient trith metastases from a carcinoma of t he  

stomch decreased about 5 cm i n  s i ze  following 80 mc of Asy6 in two dosages. 

Nevertheless, h i s  c l in i ca l  condition continued t o  deter iorate  and he died 

lrit%in 2 weeks. 

Ser ia l  biopsies have been obtained from the l iver ,  spleen, and bone 

mrnm of m q  of these p t i e n t s  before and a f t e r  treatment with radioarsenic. 

A complete re->ort on these hematologic and histologic studies i n  i n  progress. 
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Chronic Extern21 Irradiat ion Dr. E p n  Lorenz 
Miss Mzrgsret %tton 

PROGRESS mom 
The work of t h i s  group dur5ng the past quarter may be s m r i z e d  8 s  

follows : 

Studies a r e  being mde  of the e f fec ts  of long-continued ergosure of mice, 

guinea pigs, and rabbi ts  t o  y radiation. 

1946 (the time a t  which the last  complete reports were d e )  a r e  being tabu- 

l a ted  and analyzed f o r  a f i n a l  report  which should be finished some time next 

year. 

The data accumulated since April  

A se r i e s  of new ex2eriments, s tar ted since the beginning of the year, 

is under tray, and par ts  a r e  nezring completion. 

repet i t ions of previous ones (already reported.), 

problems : 

Sone of the experiments are 

They cover the following 

1. 

2. 

Incidence of iw-g t-mors following s ingle  exposuse of newborn mice. 

Incidence of lung tumors folloving total-body or  lung i r rad ia t ion  

only, 

3. 

C3H (b) mice. 

4.. 

Incidence of marmzry tumors following single eqosures  of newborn 

Possible ef fec ts  of continued 3s  well as single exposues on the 

spontaneous gas t r ic  hyperplasia of s t r a i n  I nice. 

5. hemia  i n  inbred guinea pigs (family 2) induced bj chronic exposures 

t o  8.8 r, 4.4 r, 2.2 r, and 1.1 r. 

6. Comparison of the breeding behv io r  of mice following s ingle  tot-21- 

body exposures o r  single exposures t o  the ovaries only. 


