
L l s t r i b u t l o n  and turn,;ver af eodiuaa and pota<:si;m f n  ficute infeCtiOn8. 

:uiy 1, 1950 t o  *rch 15, 1951 5 r .  Ceurgo T.  Harreil, Jr., i ‘ ro jec t  leader 

)19ilftias : The l abor s t# ry  8s prarloumly co r s t ruu ted  prmed in UBe 
In  th. d98lm O? WmtX’W- to  be very mtief6 tc tory .  

t l o n  of t h e  laboratory.  
have provod q u i t e  s a t l r f ec to ry . .  
needed t h i s  year. 
of  the e x l r t i n c  equipaunt  have been purchsnd ,  

ahanger h.00 been 
?he-rrJsr ’ t t . s e  of equiprent  previously purchased 

If0 d i f f e r e n t  typos of equipment have boon 
Xddit lonal  counters ,  shieldr,  And o the r  Items f o r  expansion 

Fern- : Lr. Jerry I,. Pikarrs completed h i n  r i .C  Fellowship. ’ 0  h ~ V 8  
been a b l e  t o  o b t e i n  for  him a f e l l o w h i p  from the J m r i o a n  Heart kreoc la t ion  
s h l c h  will enable hla t o  cont inue work with us f o r  a t  least another  year. 
Finenola l  support  f o r  him m y  be requi red  by 1952. 

0 

$ 
Miso i . loioe khoades, t e c h n l t i a n ,  haw nor been completely t r a ined  In  our  

techniques cnd I s  proving q u i t e  s e t l s f a a t o r y .  

Claude Toylor ,  the negro t echnlo lan ,  i e  proving e a t l o f a c t o r y  a i t h  the 
animal experiment@. 

Dr. Ernes t  Yount oont inuer  t o  a s s i s t  I n  the design of axp.riaentr 
a f f eo t lnF  human beings. 
iodlne-131 which era not d l r e u t l y  r e l e t 4  t o  t h e  pr1asr;l re-areh projeot .  

He also is d l r e c t i n 8  t h e  experlarents with use of 

n 

m t 
1 

! 
h r l y  in t h e  yacar we were sble t o  u t l l l z e  houfie officer8 In  t h e  per- 

TM major i ty  of our house staff * 

f o r i a n a e  of oertsin aroupa of experiments. 
hes  now been c a l l e d  t o  n l l l t e r y  service t n d  t h e  shortsEe of personnel a t  t h i s  

t i c a l .  uur human work m y  s u f f e r  during t h e  m x t  feu year0 
nnel not  e l i g i b l e  f o r  m i l i t a r y  service can bc found. 

I.otapso: Ccns~d8rsb fe  time is s t i l l  loa$ due t o  t h e  vega r i sa  of a l r  
We heve at tempted t o  re-design experlmante PO that sodium-24 o&n 
If I t  l o  l a te  i n  arriving. Tn t h e  c&se of potsoalum-42, however, 

The e p e c l f i o  a c t i v i t y  of tho m t 8 r i a l  
f t  haa provod Impossible t o  deelgn erperlmenta which would g ive  v a l i d  r e r u l t a  
should t h e  i so tope  ba l a t a  In arriving. 
recejvsd from Oak Ridge I s  sueh that lf the shipment 18 ti8 l i t t l e  a8 12 hour8 
l a t e  it would r equ i r e  t h e  a & l n i a t r a t l o n  of a ehemioallg t o x i c  dose in ordo? 
t o  &ehlere  a s e t l s f & o t o r y  count ing re t@. Thin d i f f i c u l t y  b o  mado I t  im~ossible 

of t he  f i r s t  fou r  S h l p s s A t O  of p o t e s e h n  whioh s t a r t e d  ?ebruary 5. 
dt .urff,ce t r a n s p o r t a t i o n  by tn tok  and a i r  t r 8 n a p o r t e t l o a  by severa l  
u t e r  with about  equal  loak of auacera.  

m: The a n l m l  breeding program mentloned i n  the previous pmerees 
report  h.8 been ertarted. Very few anlmels were raised durinF t h e  w?ntsr,  but  
h f e r  anlrsols ere now hecoming &vallf lble .  i t  is not y e t  possible t o  estiwnte 
whether we m n  rsles all the rnlmsle  we need or not ,  
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Progress i ieport  - nEC -2- 

A dieauralon of t h e  conrrept of a l t e r 8 t l o n 8  in'membrane u e r r e a b l l l t y  
r ! t h  var loua l n f e a t l o u s  and lwnune processes ras presented a t  t h e  June, 1950, 
weetina of t he  kmerlctn kaedleal n s soc lo t ion  i n  t h e  Sect ion on h p e r i m n t s l  
dedic lne  and Trrerfipeutlcs. 

f l u i d  volume ah8nKeS i n  IioCky,dountain spot ted  fever ,  t r l c h l n o s l s ,  mrum 
slakneea and drug r saa t lona  i n  humn being8 are  preaentad. Tbe effeeS OA 
i n t r a c e l l u l a r  f ' l u i d  of heavy metal  polsoninfl of e n r p e  systems by s r s e n l e  
and the  roverwkl a f t e r  a d n t n l s t r e t i o a  of BhL giver 8 c lue  am t o  pc re ib l e  
rnachtin? s m  i n  Infee t ion .  

Thl8 r e p o r t  is t o  be publl8had i n  the JG'JRNAL Or 
CI 
i i  t ;Mi f i ICkN U t L C h L  h . , :  ,C'ZATIJH. h It  s e l e o t t d  ex6laple0 of  Our d8t8 O n  

ka an extensfon  of t h e  oriRlne1 work oit induced h y p e r a e n a l t l r i t y  I n  
anioIa18, the c m d i t l o n e  of t h e  exper leanto  were s l f F h t l y  caodif.led In orcer 
t o  decrease rendow v6=rlet ionr .  ?he physiologic  e f f e e t e  of t h e  i n j e c t i o n  of 
human plasm6 i n t o  rabbits  were a o r r e l a t e d  81 th  llrraunologia oluager. . r i d e n c t  
for a l t e r a t i o n s  i n  cepllhrr: and cell membrane p e m e a b l l i t y  were found, 
r h l c h  we?* thought t o  he releted t o  t h e  humoral antibody response. This 
work e n t l t l e d ,  "The Ianunophyeiology of Zerum Sicknese: i l t e r a t i o n s  In  the 
elaod Vo lwo  end Thiocyanate Space i n  i t e la t ion  t o  the Levelopawnt of Humoral 
Antibodlea In t he  h r b b i t , "  J. k. b l k a r e  and O.?. H.rr.11, ha# boen accepted 
f o r  publioatloa In  the  Journrl of Cliaiaal  Xnveotigetlan and is scheduled 
fo r  the A p r i l ,  1951, issue, 

A 8IaUar study was perfprmed r l t h  pu r i f i ed  humen p l a m  f r ac t lon8 ,  
s p e c l f l c a l l y ,  slbumln nnd g lobul in .  Although the remilts varied q u 8 n t l t r t l v % l y ,  
the ohangee rere q u s l i t c t i v e l p  elailar t o  those observed in t h e  t t u d i s r  with 
human plasma. Here amin, it we8 thought poss lb le  t o  r t t r l b u t e  ahang;ss In 
blood volumo, t h iocyana te  space end h e m t o o r i t  a i  due t o  d e f r e t a  l a  mtambranr, 
p e r n e s b l l l t y  LII a r e s u l t  of lmuaologio phonomaru. T h i s  work h a m  been suc 
mrrlred and has been submitted f o r  publ loa t lon ,  

The cur ren t  oplnlon 1s t h 8 t  in.tirou8ntlgen-antlbody r e a c t i o n s  ere 
mediated by a e r t s l n  substmeus remi,dWtt: i n  t h e  body In  an lnao t iva  s t a t e ,  
and rhiah are re leaeed  durlng t h e  ant lgsn-rnt l twdy r e a a t l o a  and thus  C I U L I ~  
t h e  systemic e f f e c t s .  Histamine hen o f t e n  been Lapllcated.  It a180 is not 
s e t s b i l s k e d  whether the inareass i n  c a p i l l a r y  p e r r s a b t l l t y  w h i c h  1s knom 
t o  OCCur r l t h  va r ious  h ~ p e r o e n s i t i v e  s t a t e s ,  is due t o  damape t o  the endo- 
t h e l i a l  a s l l o  or t o  an  alteration in t he  l n t e r a e l l u l a r  cement eubstance. 
. iys luranfo acid iar G cons t l t uon t  of t h e  l n t s r e a l l u l a r  ceuent rubotsnce and 
i s  depolymerfrsd by t he  enzyme hyaluronldese.  In an  at tempt  t o  determine 
whether theme two substeneee c o n t r i b u t e  t o  t h e  b l o c h m l a a l  defect In  hyper- 
a s n r l t l v l t y  r e a c t i o n s ,  n o r m 1  rebblts were i n j ec t ed  r l t h  lerge doses of  
hletamlne and hyaluronldnea. I t  van found t h o t  ne i the r  the plooms volume 
nor  t h e  t h i o c i e n a t e  space was Bltered I n  either p r c u p  o f  animals.  It the re -  
f c r e  we8 concluded t h a t  ne i the r  of these aUbst4mUeR m e  s o l e l y  res;onslble  
f o r  t h e  ctisnuee previously observed I n  La v l v p  antigen-ent!boay reac t ions .  
Thls study l a  In the f i n a l  menuscript  s tage .  

8 
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P r e l l m l n a r y  s tud lea  r l t h  tho  p a r s i r 0  transfer method liro still in 
progress i n  ordor to determine the  optiaum d o n  of sn t lgen  end antibody 
requfred c o n s ~ ~ t a n t l y  t o  mproduae serum sluknarr and certain physlologl0 
changes i n  r abb i t e .  
high-titorod s e n  for l n j e e t l o n .  kfter repeated e e n r l t l s a t l o n  of several 
anlmala, it  nor appears t h a t  m e h  sera oan be produced. 

'phe d i f f t c u l t y  to date has bean In obtalnlng e u f f i o l e n t l y  

I n  the  prev!our prcgrsu8 report, I t  m a  aentloned b r i e f l y  t h a t  a 
aoapara t lve  s tudy  of tho thfocpaneto and radlosdlum methods ea  indisom of 
the volume of the e r t r a a o l l u l a r  space 1811 i n  progress. Thoro de tennfmt ione  
were -do i n  l n d i r l d u a l r  with r a r l o u s  p6thologlc  physiolo8ia r ta tos .  To d s t o ,  
no da ta  are s v a l l a b l e  in t h e  l l teratwre an t h r  r s l l e b i l i t p  of those two 
method. under ebaorusl aondl t lons ,  8l though 8 report of a limitod study l n  
n o m 1  l n d i v l d u a l r  is ava i l ab le .  To da te ,  H huve performed rtudlet v l t h  
rad!omadiw-24 i n  mote then 50 l n d l v ? d u s l s  and eomnared them r l t h  va lue r  f o r  
fhloagamto dona r l r u l k ~ o r f ~ .  
checked 8i9 c loaoly  RI) I n  nornel l nd~Vfdue l8 .  I n  a p a c i f l c  dlsm8e6, however, 
+?de diverponae between the tvo methods was encountered rhioh was thought 
t o  r e f l e c t  dlffsrenaor La UH pathofoula-phy3~olopic  respanso. b o t w n  
dSfferont dleeasee .  uuoh more work neede t o  bo done bafors any definitive 
ccnclueions aan be dram. 

In the  group be e rhola tho two rprcos 

h brlof pre l f a lna ry  report  of t h i s  work war prroented 8 t  UII Hovombor, 
I55O,laestlng of the Southern Medical Aeroaiatton, In t h e  Yeatton on Yedlclne. 
T h l ~  ropor t  i r  t o  be publiehod moon in th. SuWl'HGRN Y Z D I C i l i  JUUiiyAL. 

ii d i scuss ion  of t h e  a p p l l a a b l l l t y  of such mthoda  In m d l e 8 l  research 
. and 8 deaonmtratton of t he  a c t u a l  methods urad i n  tf;l8 lebor8tory f o r  rueb 

s t u d l e s  was gfvan s t  the  %ak rifdpr I n s t i t u t e  of  iPucher Ztudios s t  t he  
JCvAnced l r a l n i n g  :ourre I n  February, 1951. 

k ~omprohenslra a n e l y e l s  o f  the t o r u l t r  Is planned l n  t h o  near f u t u r o ,  
s f t e r  more d a t p  haro h e n  aolleotod in I n d i r t d u a l s  with rariour diosased rt8teli. 
f t  ths present  time, l n s u f f l a l e n t  da t a  (ate 8 r a l l a b l e  f o r  any sing10 d i s e a m  
t o  warrant  ooneluslonm. 

U n t l l  racrrntly, there m a  not s v P i l & b l e  a e ing le  va l id  rothod for 
aeasur!ng q u a n t l t a t i v e l y  any e o n t t l t u e n t  of t ho  i n t r a a e l l u l r r  oompartment. 
The ln t rwluc t fon  of r a d i o a a t l r r  paksslus-42 luggested that  a t o o l  -8 f i n a l l y  
ava!hbla  for much 8 study. "here is avai lable  i n  tha l i terature  e study o f  
f indin88 0'' the Y o x u h n ~ e a b l r  Rotaasium" Content la a s e r l e r  of normal young 
fndlviduala .  Sueh a study ham no t  been repor tad  f n  !ndlvidurrlr wlth variour 
pcsthologlc phyafclogic  s t s t c s .  tor  t h e  pest two nonthe, study har bt>en 1n 
~;rogress on t h e  L e t e n i n a t i o n  of the  total potsrnlum content  of hcspltalited 
mubJecto with various ebnornal o t c t e e .  i t o t e l  o f  35 l n d l r l d u s l r  here  been 
otudied t o  date .  In most of t hese  Indivldualm. a r lRn l I i can t ly  l o n r  potaoefua 
content ha8 been obtained than hua been 
h r e  da ta  rill bo accumulated In  noreal 
tion l a  prepared. 

prev1o;sly ouogsated In these dllressen. 
and abnormal stcrtes before any publ lcs -  
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Slnoa tha prevlous annual r e p o r t  ma submit ted,  t h o  da ta  on f l u i d  
volumes and e l e u t r o l y t e  conaent ra t ionr  i n  45 n o m i l  rabbit8 have baen 
m u m r i u d  6nQ publirhed in the AUFRfCkM JW]R#hL FtiYSI;LjCY, N r 6 9 S ,  
S e p t . ,  1950. In t h i a  r tudy,  t he  r e a u l t s  of tha anelyaor of t i W t U e @  and 
organs f o r  t h e l r  aodim-24 8nd r a t e r  oontent ,  am re11 am a eollparlron of 
tha thiooyanat .  and r d l o a o d l u r  # p o r e  a m  given. 
aorprahenrlve mtudy o f  t h i s  na tura  in n o r m 1  rabbit., ualng a r t i f i o i e l  
ieotoper .  . I t  oerves ea (i brsolina fo r  ev8lucrtlon of t h e  s t u d l o r  on Fathologia 
a t a t e 8  8nd e e t a b l i a h r e  the r a l i d l t f  of t h o  awthod8. 

Thio r ep r r r en te  the f irs t  

I t  has not  gonaral ly  baen apprec ia ted  that tho d lg l t a l im  p,lycosldag 
which hrve been uaed for  deeader In the  t h r r p j  of C O n g a s t i V O  h o a r t  f a i l u r e  a r e  
stortod’aoapounds,, a t r u e t u a l l y  r e l a t e d  t o  t h e  adrana l  c o r t l c e l  hormone and 
the 18% honnonoo. ¶’he l a t t o r  mbataneeo are hown t o  r f f o a t  a a l t  end n i t e r  
watabolim. i t  i a  genera l ly  s t a t e d  that d i ( r i t 8 l i 8  ha8 a a i w a l f i c  aa rd lo ton lc  
e f f e c t ;  there has been 801115 rpecu l s t lon  am t o  the rxletenoo of nln a x t r a a a r d l a c  
o r  Far iphem1 meahanism of s o t l o n  8s well. In the t reatment  of cfrculetory  
f a i l u r e  i n  the aouree of acu te  infectlonr, d i g i t a l l a  Ir +ore t laea  used. 
Tha use in suqh diehasen 8s pneumonia end i%acky Mour.teln a p o t t e d  f eve r  would 
be ; laced OR 8 firmer berlm I f  8 perlphoral a c t i o n  of i t a  mschenlsa could bo 
oatabl iahod.  

IB order t o  rtudy M i a  problem, horpitel1s.d aubjaate without oardlo- 
vaacular  d ioaaae  were given a thempeutla: dose of d i g i t o x i n  lntravenoualy.  
‘aria1 deterainat ionrr  were then r d e  of f l u i d  volumes. The d s t a  Indica ted  
t h a t  t b r o  . o m  an i nc ro r ra  in tho mtar and p ro te in  aoatont  of t ha  vaocular 
coepartnsnt wsthin 24 b u r r  after t h a  s d r l n l + t r r t I o n  of 1.2 ag. of digitoxin. 
:Lis a l t e r a t i o n  1 s  d i f f i c u l t  t o  explain solely on the beais of a d l r e o t  
myocardial e f f e a t .  s u m a v  of th. f ind ingr  h a  been aaceyted f o r  publioa- 
t i o n  in the PkdCiJtDIHCS i)F T W  9CCfFTY FiJR KXPBRIUSNTAL BIOLOGY H W  YYDICINE.  

. 

In a mere detailed atudy of the  MBO problea, a group of ? norms1 
labla medical mtudente .err naxt given  tha same doer  o f  dlgitoxh i n t r a -  
venously. In t h i s  aarier, urinary .18r.-tion of 60dbm 8nd pOt8BSlW and 
tho  a l t e r a t i o n .  in tho body alootrolyt .  ooaeant ra t iona  8nd son ten t s  wen 
ralro followed8 8odlur-24 mo u m d  am 6 cheek on t h l o s p n r t o  apse@. t h l a  
experiment he. been a m p l e t a d  and the deta  hro bring snnlysed. 

Sinoo tpere i a  8om erpar imnte l  evidence that tox ic  done6 of d i g i t a l i s  
cauro a r f f e r a a l  of tha e f f e o t r  of th. uswl therapeutic dore,  rrbbitr were 
giraa a mblsth.1 t o r l e  dooa of d i g i t o x i n  and t h e  ahengar i n  f l u i d  d l o t r i b u t i o n  
and o l a o t r o l y t o  aoncant ra t ian  and c o n t m t , l n c l u d i n g  rodlua-24, were followed. 
?he ohangoa found could not be expielnod s o l e l y  on t h e  k o l a  of e dlreet  
B p ~ ? 6 r d i 8 1  ef fec t  of d i u l t o r i n .  
t . (p l tox in  had caused c e l l  dsmge and e l t rra t iona  In o e l l  membrane p e r n t a b l i i t y  
t c  sodium ion  and water. Tho e f f a a t r  resembled those  produced I n  s n l m l s  by 
adrenelectomy o r  the adn in in t r a t ion  of large doeas of desoxpcor t loos t e ron~ .  
l h l s  work haa h e n  submi t ted  f o r  publ iea t ion .  

I t  m a  concluded t h a t  l a r g e  do688 of 
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In prsrlous studlsrr on chanper In c a p i l l e r y  membrane permeability, 
the T-1824 (Evans 131ue) dye method warn ueed exclusively. 
iodinated aertm frclction rothod hsa bean lntroduaed. From thcore t l c  
oonoiderstions,  i t  would appear that  this would be the Ideal  methcr: for 
t h e  a l l n i c a l  d e t c m l n o t i o n  of the p l o m  volume or to detect a l te : -at lonr  
i n  cap i l lary  membrane permeability. hrrangeaente ~ V Q  been completed with 
Lr .  C. L .  Tsbarn of j.bbott h b o r s t o r l e s  t o  reaure the  iotilnnted plaorae 
frsctlk,ns from him. I;rel i ,~inary uoaparativr r t u d i e o  hmva been made in 
rabbltr.  ?emlr r lon  Io  awaited from ALC t o  U B ~  t h e  mterfal  for c l l n l a e l  
lnvert igat ionr  i n  human beinps.  

bscently the 


