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Drooosel f w  cont inuat ior .  -i s t u d i e s  on t h e  d i s t r i b u t i 3 n  of sa  s e s ,  water 
sna e l e c t m l y t e s  i n  t h e  nu.?;n bjdy,  a s  boin, conducted under Cont rac t  
N7onr-295, Task Order IV, ?rD)ect :to. ?13 122-307, f o r  t h e  3er i3d  1 February 
1950 t o  3 1  January 1951 

Nello ?ace, ?ro j e c t  SuDerviEar 

3&Sr*.c:i JX 
The genere1 7 r 5 3 6 1  c~f resesrch  i s  a i r e c t e d  a t  the  b a s i c  oroblern 

3f aeckac isns  of trar.sf 'er of  r.aterl5l.s ir. t h ?  hur9n S 5 d j i .  

broad Treble; it i s  -oss ib le  t o  i'3rlu:ate a re l l -def ined  a-yroach t o  an 

unders tandicg  c i  .xmy 3f the fun:a!c,zcta1 x-ocesses  r e g u l a t i n g  t r a n s f e r .  

The s o e c i f i c  a m r o i c n  i z  throuzh the  s tudy si t h e  d;-ca.r?irs o f  a v a r i e t y  

o f  substance$ rhose tine-c-ace d is t r i !x : i?c  c h b r a c t e r i s t i c r  m y  be 

measxed  r e a d i l y  in t h e  norsa: h u x n  --hen i r t r3duced  i r : to  the  body. 

RadioiEotoTes nsve g e a t l y  e ~ a n a e d  the  nuTber o: . ? a t e r i a l s  r i i ich 3tiy 

nor; be used f o r  the  mr-cse, ana i t  i s  no lon,er ceceseary to r e l y  W 

;,it!-& t h i s  

d m o r t  

e x c l u s i v e l y  ctc substances f o r e i p  t o  t n e  n o r x l  bo5y na tabol i sn  i n  order 

t o  exas ine  t h e  bensr ior  of  a chenica l  Tooulat ion introduced suddenly 

i n t o  t h e  body. 

x furtr:er d e l i d t a t i o n  has  been .mde f o r  t h e  -resent by emloy ing  

o n l y  s u b s t a a c t s  e i t h e r  n o t  -?ar t ic i?a t in*% a t  a l l  o r  q a r t i c i 7 a t i n g  only 

aini3e115. in the  3rgcesses  of in temedier , -  E n e r g  xe ta3ol izz .  It i s  

in t h i s  s e m e ,  then,  t h a t  c e r t a i n  zares ,  e l e c t r o l y t e s ,  and a a t e r  farm t h e  

p r i m i n a l  o b j e c t s  of  study. 

..lthou;'n t h e  l i t e r a t u r e  r e c m i s  nu-ww: ex-er i3ents  6 l O q  t h e s e  

l i n e s  conmcted  on l e b z i ~ t o r y  a r : imle ,  and m y  q m f i t o b l e  ana logies  my 

be d r a m  f o r  t n e  huTEn, t h e r e  e x i s t s  a r e l a t i v e  s c a r c i t y  of  d e t a  f o r  t h e  

l e t t e r .  

i m o r t ,  t h e r e f o r e ,  t h s t  suc!. data  be zibteined. 

i so to-es  a r e  i n v e l w b l e  i n  enabl ic ;  t h e  de tec t ior .  and s e a i - q c c n r i t a t i v e  

It is o f  cocs iderable  i n t e r e s t  and o f  sage u l t i a a t e  v e c t i c a l  

I n  t h i s  regard t h e  red io-  
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d e t e r a i c a t i m  of t h e  c i s t r ibu : i sn  C J ~  a t o n i c  s3ec ics  t y  T,?BLE of bsdy 

s u r f a c e  3EasureTects ci’ r a c i s a c t l v i t y  i n  t h e  nwmal,  i n t e c t  humn.  

:ieasurenents a t  t h e  ‘xidj. ~UTf6ce,  cou9led 1-ith blo& l e v e l  d e t e r x i c c t i o n s  

s n c  e x c r e t i o n  3 e E s u c i e n t s ,  fsra a Trec ise  er,d e f f e c t i v e  :.?& 4f a t t a c k  

on t h e  genera l  ? r o t l e r .  o f  t r a n s f p r .  

I n  s d d i t i i n  t o  s t u d i e s  on n o r m 1  h m e n s ,  6 nurnber o f  i n d i v i a u s i s  

s u f f e r i n g  var ious  c l i r i c s l  c i iscrdars  sill blso be e x m i n e d .  KO 

a a r t i c u l a r  c l i n i c s l  e r . t i tg  r 9 l l  be s t r e s s e d ,  hu t  r a t h e r  a b n o r m l  con- 

d i t i o n s  -ill be s e l e c t e d  “here one or l o r e  f a c t o r s  e f f c c t i r g  t r s n s f e r  &re 

involved.  

q l e s  zoverning t ra r i s fe r  x y  be t e s t e d .  I t  i s  be l i -ved ,  o f  c m r s e ,  t h s t  

i n f o r 3 h t i o n  o f  value concernir,, thi .  c l i n i c s 1  e n t i t y  -ill be obts ined a s  

well .  

I n  t h i s  r a y ,  hy-Jot.iises cnd c o n c l u s i m s  r e g s r i i n g  t h e  7 r i n c i -  

The a c t u a l  v o c e d u r e  c2cEia ts  i n  obtair.ing s e r i b l  c r t a r i a l  blood 

6 a n ~ k - s  i m e d i c t e l y  a f t e r  i n t r o d u c t i o n  of t h e  e x p e r i n e n t a l  u t e r i a l  

i n t o  t h e  boai s i t h s r  i n t r a v c n o ~ s l j  o r  thl3lign :he lungs.  C o l l e c t i o n  of 

blood s611ples i s  cont inued e t  vary ing  i n t e r v a l s  f o r  e t o t a l  t i n e  x r i o d  

o f  two t o  t h r e e  hsurs  f o l l o v i n g  e d s i r i s t r e t i o n ,  and i n  sone i n s t a n c e s  t h e  

c o l l e c t i o n  i s  made f o r  s e v e r a l  days. 

m i t a b l e  substance i s  used neasure7ents  a t  t h e  body sur face  a r e  c a r r i e d  

o u t  s imultaneourly bver t i s s u e  reFions such as t h e  h e e r t ,  l i v e r ,  lung,  

t h i b h  m s c l e  snd. ankle bone. 

s s e c i f i c  s i tes  of zccunuls t izm o f  t h t  substance snd t h e  c o r r e l a t i o n  o f  

tha r a t e  chf i rac te r i s ’ ics  o f  a c c u m l a t i o r .  comuonents i n  t h c  t i s s u e  curves 

w i t h  d isamearaf icc  c o m o c i n t s  i n  t h z  blood curves. 

I n  c e r t s i n  CxTerinints ,  -hen a 

These aeasurements sllorv t h a  d e t e c t i o n  of 

Froa a study of t h e  conpars t ive  d i s t r i b u t i o n  c h a r a c t e r i s t i c s  o f  

v a r i o u s  t p e s  of substtiricss in tmducad  i c t o  n o r a s l  i n a i v i a u a l s  and . 
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- ,a t ients  i t  is be l ieved  t h a t  - m y  of  the  mechani5:s r.-;ulating t r a c s f a r  

of  J z t e r i a l s  i n  t h e  body rill be c h i f i e d .  

c:EC:iIC EFL3J, S!.*rAL 3;hy 

I n  t h e  for thcsmins year  t h e  Fork rill c o n s i s t  e s s e n t i e l l y  sf a 

d i r e c t  c c n t i r u t i o c  o f  t h e  - . r isent  reseerck; ,  acd i t  a3Tears a o s t  y r e c t i c a l  

t o  subdivide it r r i%r i . ly  6ccorc?ini; t o  t h e  m i t e r i a l s  t o  be exezinsd.  

(1). Cerbsn monoxide. Severa l  asTects  of  t h e  carbor. monsxide 7roblzm 

w i l l  be s tudied.  The Trchi?.i:,"I of t h s  sex  aif ' fsrence ic C3 e l i rn inc t ion  

r e t e  is bainc, cD3rosched 5y 6 c o m a r a t i v e  s tuay of t h e  n r o ? i r t i e s  o f  

h e m s l o b i n  f r o 3  nrn and Koaen. 

v iEib le  and neer i n f r a - r e d  i s  bcing made, ~ n d  it is e n e c t e d  tha t  

co.nparetive carboxyheaoclobin d i s s o c i a t i o n  curves w i l l  fils0 be obta ined .  

A study of  carbon aonoxidr. u i t a k e  r a t e s  by nen and r o m n  i s  c o n t e m l a t e d .  

Tht r o l e  of CO2 ss a f a c t o r  In  da te rTin ing  C3 e l i n i n s t i o n  r a t 6  n i l 1  be 

s tudied .  

CO concent ra t ion  curves  and body sur face  x s s u r t , n e n t  curves  can be 

obtained uzing C 11 labe led  CO. 

( 2 ) .  S 35 l&e&d s u l f 6 t e ,  ?'~Es?& dissooearance curves o f  l ebc led  

s u l f a t e  i o n  %ill be obttiined from n o r m 1  i n i i v i d u c l s  tnd  a f e w  % t i e n 5 3  

s u f f e r i n g  d is turbsnces  i n  f l u i d  b616nce. These curves :.ill be a n ~ l y z e d  

f o r  c o m o n t n t s  6na cornzred Yith tnose already e t  hand f o r  s o d i m  ion ,  

co, on& recli+phos::horus labeled ery throcytes .  

( 3 ) .  3 1 ~ s ~ ~  disa?-earancs curves o f  t r i t i u  1Lbeled 

Rater  will be compared i n  the  9671 r a y  6 s  d e s c r i b d  f o r  the  labe led  sul- 

f a t s .  h c h  of the  i ;xaer iTtn t&l    to rial, i. e. nlssna san?l&s c o n t a i n i n g  

Isbe led  water ,  i s  s t o r a d  a t  o r e s e n t  awai t ing  cna lys ia .  

LbssrTt ion sqec t ruz  co~!xi r i son  i n  t h e  

F i n a l u ,  it is  houed tbt a few s i m l t e n c ? u s  e r t e r i a l  blood 

B 3 16 bcled r a t e r .  

It hzs  been 

necesssry t o  devirlon a s u i t a b l c  qethod f o r  t r i t i u q  :.ensurr;Mnt; however, 
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t h c  aethod i s  LOV s t  hsnd m a  tka  sc6lyscs b r b  ?rocee l ins .  It v . i l l  be 

a t  l e & s t  s e v c r d  nonths before  thd r e s u l t s  6r6 s v o i l ~ b l s ,  and a d t i t i o n s 1  

ex?eri%nts  %y h v e  t o  br. q i r f o r n e d  tit thst tize. 

thL &xiezics of t r f i n s f i r ,  l e b k l t d  c g t m  rill a l s o  hs u s e l  f o r  e s + i % t i 3 n  

of' t o t e l  Socy x t c r .  

( 4 ) .  Ge.mz-r6.v lebc led  srvt-t.hl.oc;;tes. Cret i f 'y ing r e s u l t s  hiive been 

obthined DY t h e  usa 3f rndic-ohosqhorus qhos3hi te  lebe led  e r y t h r o c y t e s  i n  

exellining t h i  r a t a  of  Tixing thL n e t e r i e l s  Fiithin the  v&.s:ulsr system. 

BCCEUSE eryt l i rocytas  l t ~ v t  the  c i r c u l e t w y  syster ,  e t  6 vzry slov r s t e ,  

in t roduct ion  of l abe led  s r y t h o c y t * s  v o v i d e s  En axc:l?ect 3ear.s f o r  t n c  

study of t h e  dynss ics  of i n t r e v e s c u l a r  n ix icg .  An a t t e m t  n i l 1  be %de t o  

l a b e l  e ry throcytes  p i t h  E g6m-e € ? l i t t i n s  r h c l o i s s t o o e  r e t h z r  then t h e  

be ta  i 3 i t t i n g  redip-ohosqhorus so t h t  body s u r f e c i  ~ e a s n r e ~ e n t s  ?16y be 

%de of blood nix ing  i n  var ious t i s s u e  rc,ions s i m i t z c s m s  F i t h  o b t e i c i n g  

of  blood curves. 

Ees ldes  stu5i;s 3f 

( 5 ) .  b d i o s o d i u a  24. L a d i t i o n t l  6merinre.rtE u t i l i i i c g  Na 24 f o r  t r s n s f s r  

dynknics s t u d i a s  ere c o n t e m l t t e d  r h i c h  rill f e l l  i n t o  6 t  l a s t  t-o ce te -  

g o r i c s .  7nc it t h e  e f f e c t  oi age on t r s n s f e r ,  hhd rill c o n s i s t  of a con- 

o m i s o n  oL t h c  comoncnt  ret: c h e r s c t x i s t i c e  b t t rccr .  y m r . ~  a d  old n o r w l  

a d u l t s .  The o ther  rill be t h e  e s t i m t i o n  of t r u e  c x t r a c i l l ~ l e r  f l u i d  m e c r  

by t x t r c o o l s t i n g  t h e  )us oixin,  c m n o n i n t s  beck t o  z t r o  t ? ~ .  

(6). p a d i o c ~ l c i u n  G. 
f c a s i b i l i t y  of  us ing  Ce 45 f o r  the d c t e r n i u t i o n  of' ske lc te l  TGSS i n  vivo. 

?rcl imin&ry s x D c r i n a t s  x y  bc c s r r i r d  out  on t h e  

R:cent cm*rim,nts i n  ar.othr-r leborfitory hevt; dGnonstratrd t h e t  Ca 45 

d i s t r i b u t e s  i t s e l f '  u n i f o r n l y  i n  the norna l  Ce 40 of  t h s  body, LVSD o f  t h c  

s k s l t t o n ,  e f te r  s e r c r a l  dcys. 

c x i a t s  i n  th, fo r3  of boric a i n e r e l ,  thc  e q u i l i b r i u  L v e l  of L b ; k d  Ce 

Baceuse thc  v s s t  bulk of  Sodj cs lc ium 
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ir, body f l u i d  s h o u l l  zl lor ;  co3-utctior. 3f s % z l r t 6 i  785s f r c2  so-cal led 

Cs S ~ E C ~ .  Ce 45 suffdrs G diSEcVCnt6jC ir  exhib i t i r i ,  2 r e i s t i v e l y  long 

h r l f - l i f e  of 18@ deys,  so tht i t s  use i n  c o r m 1  humsns Zust  be rmroached  

n i t h  ccutior.; h?.:cvcr, it -ICY m o w  t g  b t  c n t l r c l y  sa.fs t o   US,^ it f o r  

h-n e m i r i n i n t e t i o n .  

( T i ) .  T c t e l  b:cs f e t  d s t i r - i r e t i o n .  

v h i l e  f ia t  d i r c c t l y  r e k t z d  t o  tbi d y n e i i c s  o f  t r s n s f c r ,  i s  i n p o r t a n t  i n  

o r d w  t h a t  t h o  fat-frcc;  body Z E S S  nay be u t i l i z e d  es t h e  rc f i rc t ice  unit  

f o r  c o n m r i s o n  of i n d i v i d u a l  Dhys io laSice i  v e r i a b l ~ s .  For t h i r  reasor. 

i t  i s  s s s e n t i e l  :hst 6 s u i t a b l i  Teans Cor c s t i a a t i o n  o f  body f a t  bc f'ounc. 

It i s  Dlrnndd t o  cont inu& :-ork on thc  x t h o d s  under dcve lomcnt  i n  this 

l e b o r s t o r y  a t  x a s a n t .  

oressurs c X f f e r c c t i s 1  nethod i m a o r  t o  hold D r m i s e  6 5  u l t i m t c  'ilkesurds 

The 6 s t i . x t i o n  2 f  t o t a l  bod;. f s t ,  

Both t h t  f3rkigR gats d i l u t i o n  zsthod and t h e  

of' body v d u n e ,  and h a c e  of  t o t a l  body f a t  8 s  c o n u t s d  from thc; "ody 

s o c c i f i c  g r a v i t y .  

:ART IC PAT IN; TRSONiXL 

(1). i t i t h  s a l e r y .  

Ne110 ?ace, Ph. Q., ? r o j u c t  S u x r v i s o r ,  A s s i s t a n t  3 o f c s s 3 r  of  

? h y s i o l o a  end Rcsberch &socie te ,  Div is ion  o f  ied ic6 l  'hysics 6nd Donncr 

h b o r a t o r y .  12.5 D e r  c e n t  o f  s a l a r y .  

G o r g e  F, . a r n z r ,  : I ,  D.,  Clir.ica1 I n s t r u c t o r  i n  '3cdicina and 

H t l f - t i n e .  Research Fcllo,,, Donncr k b o r h t o r y  of  :!ediccl ?hysics .  

Flair,c L. Lalkcr. a,, Tcchnicien. Full tiar. 

P o b r r t  *. S t n  S o u c i , u .  , Business  M~ntigcr Donner k b x a t o r y .  

10 per c e n t  of s a l a r y .  

&or= 3. Hscht. itl. A,, Groduatt S tudcnt .  Half-time qlus f u l l  time 

in s u e r .  
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Julius T. Hsrszn. i.. a., Cradust i  Student .  Helf-time glus f u l l  

time i n  Eumisr. 

( 2 ) .  F i t h o u t  sr larz. (Note : the  fo1lor:ing wrsonnel c o n t r i b u t e  

d i r e c t l y  tnd  m t a r i s l l y  t o  :hc. mrsuit 3f :.ark under t h i s  c o n t r a c t  e t  no 

c o s t  t o  tha Cont rec t j .  

Job, 3.  LsT.r;-nc<. 1:. p . ,  .&socia% =rof;ssor of  . iod ica l  ?hys ics  

and Z x ? a r i r o x & + l  Ucdicine 2nd Direc tor  of Donnar Laboratory 

Herdin E. Jonts .  ?h. P., k s s o c i z t t  Pr5fissgr o f  ?.!c;dical >hys ics  

and ?hysiDl$gy and i s s i s t s n t  3 i r i c t o r  o f  Comer ibbDr6twy 

E r n - s t  L. ?:t.son. ?h. p ., Risesrch Fc-1lo.c - Donner Leborztory 

h i l l i s n  Ciri. 2 .  B . ,  

ihrricl Z .  Johnston. .I. 8 .  , Technician. 

Eerolina 5 .  Roaeers. 6. 9. Technici&n. 

$ U s  H. :.!y.irs. 2 .  S,, Drafts.asn. 

F k y s i c i s t  i n  t n i  % d i c t i o n  L b o r a t o r j r .  

- ter  J. !ili*r,ich, A .  B . ,  Craduatc, S t u d i n t .  

pur ton  E. V S U I ~ Z C ,  h .  5 . ,  Srbduhte Student. 
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EU3CET 

3 800.00 

33,003.30 

33,129.30 

-2 552.70 

B. 

C .  Sqec iEl  E x x n s e g  

Ovcrheaq e t  23% of  Salcrh;  

( 1 )  S t a t 2  r c t i r m c n t  s z s t c s  a t  8% af sc lery  

Dlus tL.33 f i c  9 ~ r  -ersm,  cxcius iv i  of  

s t u d e n t s  3 613.76 

( 2 )  Torknen's Comense t icn  Inzurance crt ;.9L 

D e r  :lo0 for c d n i n i s t r c t i v a  sslEriis end 

5.92 wr >lo9 for rLsaarch s a L r i o s  

D. General  EX76nst8 ind EAui-ztant 

(1) Cyclotron bornbardncnt t tnc f o r  C 1 1  and 

Na 24 c t  :35 nor  hour, tTo hours aer 

month ' 3 840.30 

( 2 )  Shoq Fork ( g l s s s  and mchaRice1) 5 5CO.C)O 

(L) T r t v a l  

( 5 )  C o m x m t i o n  f o r  h m a n  s u b j t c t s  e t  35433 

per hour 2 250.00 
3 2:59?,CO 
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TOTAL 

PRIVACY ACT MATERIAL REMOVED 

$16, U8.29 


