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Renewal Propooal 

RESEARCH PLAN 

A. Spe_ific A i m :  

To s tudy the pos t - i r r ad ia t ion  syndrome i n  man: 1) To e s t a b l i s h  

t h e  n a t u r a l  h i s t o r y  of t h e  syndrome by c l i n i c a l  observation, hematologic 

measuremen$s, and biochemical determinations,  2) To def ine  the  mechanisms 

of t h e  changes with the  view of devis ing possible  therapeut ic  modalit ies,  

3)  In c e r t a i n  s i t u a t i o n s ,  t o  extend t h e  s tudy t o  dogs, where high doses 

may be given. 

B.  Method of Procedure: 

P a t i e n t s  a t  t h e  Memorial Center with widespread cancer will 

be se l ec t ed  f o r  study. 

of hepat ic  o r  r e n a l  malfunction nor with evidence of bone marrow impair- 

ment w i l l  be included i n  the  series. The 1000 Kw, G. E. resonant genera- 

t o r  w i l l  be used f o r  a l l  exposures. After appropriate  base l i n e  studies,  

p a t i e n t s  w i l l  be i r r a d i a t e d  and then  followed fo r  a minimum of three 

No pa t i en t  showing marked biochemical evidence 

weeks. 

pa t i en t s  w i l l  be followed u n t i l  t h e  s i t u a t i o n  i s  cor rec ted .  

If c l i n i c a l  o r  ob jec t ive  evidence of w eve re damage occurs t h e  

1. Hematological, coproporphyrin and rad ioac t ive  i roc  studies. 

Daily measurement of t he  formed element8 of the  blood w i l l  

be done f o r  s e v e r a l  days p r i o r  t o  i r r a d i a t i o n  and f o r  a t  least four  weeks 

t h e r e a f t e r .  A f e w  p a t i e n t s  w i l l  be s tudied with p a r t i c u l a r  reference t o  

p r i o r  courses of "radiomimetic" drug therapy. 

of t h i s  study are given i n  the Annual Report.) 

done p r i o r  t o  chemotherapy, a t  the  maximum reac t ion  as judged by per iphera l  

(Details of t h e  s ign i f icance  

Bone marrows w i l l  be 
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counts, when recovery i s  complete, and p r i o r  t o  t o t a l  body i r r a d i a t i o n .  

Bone marrow8 w i l l  be done pos t - i r r ad ia t ion  a t  i n t e r v a l s  as ind ica ted  by 

the c l i n i c a l  s i t u a t i o n  and the per iphera l  counts.  

Coproporphyrin s tud iee  w i l l  be continued a t  aomewhat lower p r i o r i t y .  

Though increased coproporphyrin excre t ion  has not  been a cons ie ten t  

f i nd ing?  c e r t a i n  f a c e t s  a r e  worthy of fur ther  inves t iga t ion .  The dependence 

on previous therapy, such ae systemic chemotherapeutic agents,  and endo- 

c r i n e  e ta tus  w i l l  be examined. 

may be obtained f o r  i nves t iga t ion  so t h a t  stress reac t ions  may be 

eliminated. 

p a t i e n t s  in an e f f o r t  t o  c o r r e l a t e  coproporphyrin excre t ion  with s t r e e s  

r e a c t  ion  . 

It Seiboped tha t  adrenalectomized pa t i en t s  

Urinary 17-ketosteroid determinations w i l l  be done on a l l  

Radioactive i r o n  uptake has been shown t o  be an ind ica to r  

of r a d i a t i o n  damage(’) and may be used as ind ica t ion  of heme synthesi8(2) .  

Radioactive i r o n  uptake s tud ie s  w i l l  be done i n  the  con t ro l  period and 

a t  i n t e r v a l s  poe t - i r r ad ia t ion .  

coproporphyrin. 

A c o r r e l a t i o n  w i l l  be made with the ur inary  

2. Lipoprotein s tud lee .  

P r io r  t o  the experiments of the last  year, It was not 

known whether the ~erum aipoprotein would be altered by r a d i a t i o n  o r  on 

which day any change might occurr  Therefore, detailed ana lys i s  did not  

seem J u s t i f i e d .  Almost every pa t i en t  who received a t o t a l  body dose 

greater than 120 r showed changes on the  th i rd  day pos t - i r rad ia t ion .  

Moreover, p a t i e n t s  developing a severe thrombocytopenia and hemorrhagic 

tendencies  showed changes i n  the serum l ipopro te in  p a t t e r n  a t  t h a t  time 
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ind ica t ive  of increased "c lear ing  fac tor"  a c t i v i t y .  More d e t a i l e d  studies 

seem t o  be ind ica ted  a t  these periods and p r i o r  t o  i r r a d i a t i o n .  

procedures are suggested: 

Two 

a. The alpha and b e t a  l i popro te ins  w i l l  be  separated by 

co ld  e thanol  f r a c t i o n a t i o n  (Method 10 of Cohn, e t  al). The ' l i popro te ins  

of dens i ty  less than  1.063, which are i n  the  be t a  f r ac t ion ,  w i l l  be 

separated and etudied i n  t h e  u l t r acen t r i fuge ,  and a l l  f r a c t i o n s  w i l l  be 

analyzed f o r  choles te ro l  and phospholipids. Deta i led  procedures have 

been published(3) 

b.  The c l ea r ing  of the  plasma l ipopro te ins  after t h e  

inges t ion  of a standard f a t  meal w i l l  be determined. 

3. E lec t ro ly t e  s tud ie s  . 
Al te ra t ions  i n  e l e c t r o l y t e  and water t ranspor t  mechanisms 

i n  t h e  dog bowel fol lowing i r r a d i a t i o n  w i l l  be s tud ied  f u r t h e r ,  using the 

techniques developed during the  pas t  year.  

The acute  3 - 5 day death occurr ing in mice, rats and dogs 

given doses of 1,000 t o  2,000 r i s  thought t o  be due t o  f l u i d  and e l ec -  

t r o l y t e  imbalance(l'); however, no systematic attempt t o  def ine  t h i s  

syndrome has been reported.  If t h e  e a r l y  dea th  i s  due t o  f l u i d  and 

e l e c t r o l y t e  imbalance, therapeut ic  modal i t ies  are available t o  prevent 

the e a r l y  "gas t ro - in t e s t ina l "  death. 

After c o n t r o l  s tud ie s  dog6 w i l l  be given doses of  x-rays 

i n  t h e  range of 1,500 r r  I n  the  c o n t r o l  period and a t  12-hour in t e rva le  

following i r r a d i a t i o n ,  blood samples w i l l  be analyzed f o r  pH, Na, K, C1, 
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. .  

C02, and PO4. 

t o  e s t a b l i s h  t h e  degree of hydration and an estimate of the glomerular 

Blood urea ni t rogen and the hematocrit w i l l  be determined 

f i l t r a t i o n  rate. Once the nature of t h e  syndrome has been established, 

appropriate s tud ies  w i l l  be performed t o  measure the  t o t a l  body water, 

_ .  Na, and K, and t h e  d i s t r i b u t i o n  of e l e c t r o l v t e s  i n  t h e  i n t r a c e l l u l a r  

and e x t r a c e l l u l a r  spaces as measured by para-aminohypurate and inu l in .  

Should it appear t h a t  elevated NHqfrom t i s e u e  breakdown should play a 

r o l e  i n  t h l e  mechanism of death, methods f o r  measuring plasma NIJ4 a r e  

avai lable .  

Survival s tud ies  u t i l i z i n g  energet ic  f l u i d  and e l e c t r o l y t e  

replacement w i l l  be c a r r i e d  out. 

Fine s t r u c t u r e  of e l e c t r o l y t e  a l t e r a t i o n s  i n  humans during 

and immediately following i r r a d i a t i o n  w i l l  be measured. 
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A Proposal f o r  t,he Study of the  Post-Irradiat ion Syndrome i n  Humans 
D r .  J, J. Mickson 

Budcet f o r  t h e  Year Beginning nmil 1, 1955 $19,977 

I. General 
Cost per  Cate ory  Study 
-rtem- Tota 7 s Totals  

Personnel:  Secre ta ry  (1/2 time) $1,500 $1,500 
Equipment: J i g  f o r  holding 400 LOO 

p a t i e n t s  during $ 1,900 
i r r ad ia t ion .  

11. Hematology, Coproporphain,  Radio Iron S tudies  
-,- 

Personnel : Technician 3 , 000 3,000 
S u m l i e s  : 30 lbs. ether/wk. u o  

Glassware 150 
Radioactive I ron  200 

490 
3 3,490 

111. LiDoDrotein Studies  

Personnel  : Technician 3,180 3,180 
Suppl ies  : 2 u l t r acen t r i fuge  ce l l s  240 

1/2 ikintenance Contract,  60 
U 1  t r a c e n t r  i f  uge repair 
Photography and I l l u s t r a -  25 

Temperature Regulator 50 
t ion .  

375 s 3,555 

IV.  E l e c t r o l y t e  Studies  - 
Personnel: Research Ass i s t an t  3,763 3,763 
Suppl ies  : 20 dogs a t  $15 each 300 

Anima 1 i h  i n  t e na nc e 400 

Chemicals and glassware 200 
Na24 , K42 (20 shipments) 800 

( Inde f in i t e  per iod)  

1 , 700 
8 5,463 

V. P a t i e n t  Care 

For 10 p a t i e n t s :  Hospi ta l iza t ion ,  2,040 2,040 

Addit ional  Biochemical 1,400 1, LOO 
$17/patient/day f o r  12  days 

de terminat ions $3,440 
V I .  Travel t o  Neetines of ImDortance t o  This Inves t iga t ion  650 

SUBTOTAL $18,498 
OVERHEAD,@ of subtotal 1,479 

GRAPTD TOTAL $19,977 
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-- J U 2 T I F I C A T I O N  OF INCYZASED BUDGETARY FUWUEST 

The budget submitted f o r  the  coming year i s  s l i g h t l y  increased over 

the  budget f o r  the  period of 1954-55. This increase  i s  accounted f o r  

pr imari ly  by 'the folLowPng: 

1. Personnel - The need f o r  a part-time secretary,and s a l a r y  increases  

i n  ce r t e  i n  t echn ica l  ca tegor ies  i n  keeping with i n s t i t u t i o n a l  policy.  

Inst i tut ion-wide iaeeeases i n  s a l a r i e s  of  t echn ica l  supporting 
personnel was e f f ec t ed  i n  December 1954 i n  order t o  br ing salaries i n  l i n e  
t r i th  those c u r r e n t l y  offered f o r  s imi l a r  work elsewhere. 

For technicians,  the s t a r t i n g  s a l a r y  w m  r a i sed  from $2,500 t o  
82,820 and the  maximum f o r  the category from $3,120 t o  $3,180. 
technicians,  t he  s t a r t i n g  s a l a r y  was r a i sed  from $2,860 t c  $3,180 and the  
maximum f o r  the  category from $3,660 t o  :;3,900, 

For senior  

2. S u m l i e s  - 
a .  The add i t iona l  use of rad ioac t ive  Na, K and Fe i n  the  various 

s tud ies .  

b, Additional biochemical determinations t o  def ine objec t ive ly  

the  s t r e s s  r eac t ion .  

3 .  Equioment - A j i g  i s  needed i n  order  t o  e s t a b l i s h  b e t t e r  cont ro l  

of t he  experimental  condi t ions under which p a t i e n t s  a r e  i r r ad ia t ed ,  

e spec ia l ly  posit icm whicii, i n  the pas%, may have var ied from p a t i e n t  t o  

pa t ien t .  

It is  f e l t  t h a t  these  a r e  na tu ra l  outgrowths of the study o f  t he  

past year and a r e  usefu l  addi t ions  t o  def ining t h e  post- i r radiat ion syndrome 

i n  humans. 
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