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I - >-- J-, r ,  . , . - .-/&-.,-,. p .w a .  - 
m- p h y r i o l o g i u l  d t e r a t i o o r  r e s u l t i n g  frcm. 

t o t a l  body i r radi . t ion adminisettad in b o w 5  doses t o  patients vhose 
gcneral conditiaa i r  as c 1 . p  t o  t h s  p h p i d o g i c  aorp.1 as possible. 
Prs-irradiation barelinea u k e s t a b 1 f . M  f o r  hmmtology, c r u t f n -  
creatinine excretion r a t io s ,  pentose acretion, and properdh  levels, 
and pos t - i rzadi r tFw changer in these prrametorr a r a  folloucd and chartad. 

Jour patfmts r w o i v d  t o t a l  body i r radi-  
Ser of froa 50 t o  150 r, at  nidplrae, 

frum a 1 liev generator, urd &of thear  pa t iu r t r  a183 rcceiyed inte-1 
' i r r ad ia t ion  frcm Naa:. U t a r a t i o n r  in t h e  f o d  alcrcnta  of the 
circulating blood cw tha mst c o n r k t c P r  i n d a  of radiat ion effect .  
Because of tho appuraoce  in d m  pa t i en t  of a bleeding dfathsris 
(sub8equenn~ly control led by p r o t h o  d f a t o ) ,  Clott ine me%hniSs;r 
uU1 cunt-o t o  tm studied. 
tion, c t u t i n - c r e a t i n i n e  excretion rat-, rod prqurdln levvela 
m r r t i v e  emugh t o  wanant f u r t h i r  I G V w t i g A t i o a .  

Resul ts  of o b a e w a t b m  of pcatose sf.0 
bJ,*- 
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Pour  patisnts b.ve raceivad f i v e  catc'res of t o t s1  bo+ i r n d h t b u .  

T h d  8dCCtfCm of prtimtr uas in accordance with tha c r i t a r h  previously 

described. 

d i t i o a  fs as n u ?  t o  the phprbl - ic  n o d  a8 porrible.  

r i g i d  adha raxa  t o  there c r i t e r i r  bas l f d t e d  the Fzzber of p a t i m t r  

v i i t ab le  and avaflabla for  study it b.8  p e l l i t t e d  an orderly LmrcttQsi- 

tfon of plny parameters In t h e  post-lrndiatfoo 8tatc.  

A n  attempt L. mda t o  utULre p.tiUXit8 vhose genera1 con- 

hlthough 

All a t e r n a l  frradfaefonr were &M - r ich the 1 X?!VP resonant 

generator using -aura ports as follows: 

tha budy, anteriorly md pooteriorlp. 

ten separated by 5 cm. t o  ccnqenaata f o r  divctgenca of the edge of the 

bum. fib h.8  resulted in a f a i r l y  unffxa b a a  d i s t r ibu t ion  thtough- 

out the body. Previously a l l  dosu -re expressed a 1  a i r  dose rna8urc.i 

a t  the  dd -p lane  of the body. 

expressed aa calculated absorbed &sa a t  the mid-plane of thn M y .  

upper and later halves of 

The upper m d  lower f l e l d r  

In tha  present report a11 &sea ara 

The mid-plae -8 290 t o  Mo cp. f m  the t r q e t .  Do80 r t t a  

approxhstely 6 r per d n u t e .  

and Robertson a t  the Brwolr)lavm Flrtiucul Laboratories, U p c m ,  L. I., 

ma patient recaived H.24 by mmth f o r  a calculated n i d p l a ~  dose of 

70 r. 

In collaboratl?a with Drs. Bond, Rronkica 
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vhi& d id  chnge appr t cbb ly  t h c r u f t t r .  Boutver, in contrast  t o  

the p r & i m r  tot.1 body i r r ad ia t ion  adrainistared by an . Lotanzal d t t o r ,  

t h i .  cm-8 of c t t ~ z l  i r r ad la t ioa  produced a profound depres8iun of 

tho p1.t.l.t 

- -  _. - - I .  

uhich ruched  a mfnimSn on the 44th dry port- 

i r radiat ioa.  

becauso of the apparanca of P C t a 8 t ~ S C 8  in t h e  lumbo8acral 

rpint,  i t  yu necessary t o  deliver a t t rnr l  radiat ion t o  the IuDboucral 

spine camuxing .op  the 56th day post-total  body i r radiat ion.  

t ingly,  t he  therapeutic course of i r r a d k t i o n  depressed the p l a t e l e t  

count uvea fur ther  with the appuraace  of petechiae urd ecchynoris. 

tfetastarer Ln t h e  ltmgg, which brd been observed prevfuusly, began to 

gruu rapidly. Biochemful t e s t s  shoved marked l i v e r  a b n o m l i t i e r .  Rte 

pat ient  developed a respiratory a l k a l o r i ~  secondary t o  anaxmiarm t ox ic i ty  

Intere.8- 

and expired 24 weeks post- total  body i r radiat ion.  

vere done on chi8 pat ient  pre- urd port- i r radfat ioa by Dr. Southam and 

r tv t a l ed  a level of l e sa  than m a  pr io r  t o  r a d b t i o n  with no change from 

th f s  v d u a  f o r  a8 1- a s  30 days p o r t - i r ~ a d h t b .  

Properdin 8tUdie8 

Durfng tlm s t u d y  of the t h i r d  course of t o t a l  body i m d i a t i o n  

h chi8 F L e i a l t  th4 1mdS Of urfndry o t c t e t i m  Of C m t b  md C W t h f l l .  

a r e  drteminod. 

u l c u l a t e d  f o r  these u t i x  a p e c w . )  

(The r a t i o  of c r u c i n  t o  crutininr excratioo ha8 beem 

5%- tha ra t io  for  t h e  f i r s t  18 

b y a  po8 t - imdfa r foa  -8 cc-\*eti vftb t ha t -o f  tho 1 6 - h ~  p a t i d  p r i o r  

t o  imdfatim there  i r  saen t o  bo -x t&ase  in t h i r  ratio.  mi8 w l d  

fndi.-Ce that thre Wd8 an Lacrease in e r e s i n  d u r a  t h f r  perfod of tfw. 



t o  hi8 hDrid, 8 l e t t e r  from th. f d l p  p k y r i c h n  did not l n d i u t e  any 

obrcn~ab l r  h e m t o l a g i d  dysfunction p r i o r  f o  hir Z u t h  three ~ o n t h s  

port-irTadirt  h. 

K. n., 42 year o ld  white f a d e  d-th pr?tartatic urc- of 

tha b t m r t ,  recaived 1% 1c t o t a l  b d y  i m d i a t i o r r  00 t h e  1 XlS  8pp.t.- 

tu.. hir p a t i a t  rh4vrd a pronpt h u t o l q t c  depressioa. By the 

l a th  day p o s t - i m d i ~ t i o a  he r  p l a t l e t  count 391 from a basalinr of 

350,000 t o  l e s r  than 100,ooO. 

8500 t o  loss C h o n  loo0 on t h e  20th &y por t - i r radbt ioa .  

Ru white e a m t  f a l l  frcrr a baarcliiia of 

A bleed- 
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.ad required w e r i o t  urd poster ior  packbg. 

& 8  pati- had received t o U 1  ir t .diatfon, fntnvcno*is pmu- 

mleu sulphaco h d  beta adnLnistered wiih apparc?t d i o r a t i o a - o f  the 

On aau prevlour O C U ~ ~  

.- 

bladfng  diathesis. Because of ptariour expetfence and of the wrk of 

Jacobson md Allen en t h i s  problem, 50 E w .  of pro tudne  sulphate vet4 

given to t h i s  patier& on the 26th day pat- i r radiat ion. .  Zhd terul:r 

' .re srrPMrked in figure 13. i'venty-fout b u t s  a f t e r  the f i ra t  Injection * 

' of protamha ~d j u s t  p r i o r  to  t h r  aeeond inject ion blood waa d r a m  €or 

=re detailmi hematologic s t c f y  in br. Zuckt:'~ laboratory (Clotting 

E(c&anfmrm Sactian). 

u8s incteased, p r o c m t r t i n  vas dimlnishad, prothrumbin cansmption tipr 

-8 792 of nonnl, c lo t  contraction .as nonexistent, the  clotting tima 

in g l r a r  van 8 nimrta ,  and in silicau a t  31 dylrees, it uas m e  bour 

m d  43 mlmtts. ma notrcnl t h e  as determined in t h f s  laboratory should 

It was found at  t h i s  time t h a t  the  fac tor  V eiuttnt 

be under 50 m i m t c s . )  The thtoPboplartin generation te r t  r h d  only  8 

a t  appeared t o  b e  acute pulsolury edema, md expired.oo tha 32nd &Y 

pos t -1rndi . t  ion. 

h ~ r r h g e r .  

Postmorcm f Wkys included acute a u b m d ~ u r d i . 1  

%re m y  hrva conrrlbuttd to  the development of a c u h  

pulnwnary edam urd death, 

peatore follcruiq to t a l  body f m d i a t b n  was studied. 

Thr u r h a r y  excretion of creatinine .ad 

There war 8 25% 
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mritr by tha fourth day post - imdtrt loa .  These levels have b u n  

subrtantiattd OQ replicated detcrminatianr. 'The changer appear to be 

further s k d y  J& other paciarts.  

. 

revealed a transient 25% iacreare La pentose txcretton during tha 3rd 

The urixu-cp excretion parterna vblch ware followed in this patient 

.od 6th day po8t-i~radiation. T& crsrtin-crmtiaiao r8tio8 wn 

sfgnif iuntly lavcr for the firat 30 days port-trradfatioa. A p n -  

i m d h t i o o  average of 9.7 f e l l  to 5.7 and thm 4.6 by the 25th day 

port - imdiat  ion. 
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Diathesis 

Bleding Time 
!m inii ies) 

Clotting Time 
(minutes) 

Days Post Pre- 
Radiation Injection 10 30 60 18 hrs. 

26 7.0 5.0 2.!5 3.0 11.2s 

27 11.25 1l.G 8.75 2.75 7.0 
26 24.0 40.0 29.0 38.0 13.0 

13.0 37.25 20.0 10.5 
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