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D i s t r i b u t i o n  and turnaver of eodiul and potac,rium I n  aau te  l n f e o t i o n s .  

L r .  n -:aorgs 2 .  tisrrall, Jr., i ' rojeat  leader July 1, 1949 to ifarch 15, 1950 

m: The a c t u a l  oonr t ruu t lon  of t h e  loo top r  h b o r a t o r y  on t h e  
f ! f t h . f l o o r  of the Yedlcal  Suhool, built In part with fundr  fro1 tb. proceding 
o o n t r a c t  with QNR, we8 coople tad  and the lab t u n e d  over  t o  u8 June 20, 1949. 
was di raovered  t h e t  t h e  w i g h t  of the furr hood, de l ive red  about  June 30, W 8 8  

g r e a t e r  than  th6  supporting ( I l rder r  o? t h e  old roof of  t h e  w d l a a l  eehool aould 
sup;ort  and hence the floor plan of the l abo ra to ry  Ma t o  b8 revtaed sfter 
r t r u c t i o n  wn8 caarpleted !n o r d e r  t o  relocate the  hood over a -Jar 8 t r ~ C t U r 8 1  
g i r d e r .  
s k l e l c i n g  I n  t h e  form of boi ler  p la tes .  
remainder of t h e  r q u i p ~ n t  purshased under  this jear'o prsnt p . 8  lnmta l lcd  5y 

!t 

ccn- 

- h l a  m l o c a t l - ) n  involved moving of a wall snd i n s t a l l a t i o n  o f  d d f t l c n e l  
These a l t e r a t i o n 8  -re eompleted end t h e  

epfe iher  1S, 1949. thlpmerrta of sodium 24 were begun :aptamber  26, 1749. 

-: L r .  Jerry G .  rlkcre, one of t h e  hEC fe1:owr s s n l g m d  t c  us, 
has been r c r k l n g  f u l l  t lm on the pro jec t  since t h e  completlcjn of nis t r a i n i n g  
course a t  Cuke. 

hEi~8 : l o h e  kshoados, 8 tecbnlclar i ,  began wcrt kay 1, 1949, b u t  had t o  
be t r a ined  from ac ra toh  In  teohniguer being u t i l i z e d .  .;ha and ir. bikere ?%re 
sent t o  the '3ak didge  I n s t i t u t e  of hah ta r  S t u d i e r  In Marah, 1950, for a short 
perlod of  obawv&tion I n  r e f l n e w n t  of teehrr$quea. 

It has been iaposaible t o  find ano the r  e r t l s f a a t o r y  8 l r l  to  add  8 8  ti 

peccnc! t6UhniCian to e x p s d i t e  the e x p e r l w n t 8 .  
work now beins dcne by i l ia8  Rhoader aould be better dorm by a man who would be 
prinerily r e spons ib l e  f o r  tho handl ing of 8ni.rrls. hcaord ingl r ,  Claude raylor - 
a ncgro co l l ege  graduicte who ha@ o e n e d  81 8 Ism agent ,  he8 been h i r ed  t o  begln 
work rFri1 1, 1950. 
t h e  r a l ~ r p  of t h l a  negro t e c h n l e i a n  whluh may be inaur red  i n  the t h r e e  montbr 
remainlry under the presont grant. 

It wab dealded t h a t  much of  t h e  

%? aohool i o  underwlt ing from o t h e r  funds  any deficit in 

Lr. 5.rnest Ycunt hae o s e i s t e d  p a r t  tlw, eh le f ly  I n  t h e  design of 
exp , r ipcnts ,  monltorlng, h e a l t h  phr81e0, and i n  t h e  few human eXperla9ntS - which 
ofterr have n o t  been d i r e a t 1 7  r e l a t e d  to tha prlnary reoeoroh p r o j e c t  - simultaneoumly 
cerf;raed, 

&r.  I; lngslcy Ztevefl8, our  seoond b . X  fellom, t ransfmrrad  t o  Chicago i n  
eptember 1949, J . s t  E S  he was baaoainR use fu l  t o  us. 

lan of sxperimsntr 

zuly t o  reptombar 1949: I n  o r d e r  t o  s t anda rd ize  teohniques brd  t o  t r a i n  
t h e  t e t h n l c f a n ,  tietermin*-tIcns of plasma volume end th iocyanate  space adre dcne 
I n  rGSbLtP I n  which serum slokness had bcen Induced 1) by i n j e c t i o n  o f  humen 
p1Rs.w fractions and 2 )  by pass ive  t r a n s f e r  technlques  u t l l l z l n g  i m u n e  serum 
~rstinuoly preparcr' l n  o t h e r  rribblte. Lurlne this i n t e r v a l ,  t h e  flame ;hutz:-.eter, 



spectrophotometer ,  end t h e  courters ware i n a t a l l e d  end attlndardla.6 b u t  no 
Laotopos w r o  employed. 

Smptoaber t o  November 1349: t i m l l a r  exper lnent r  f n  r a b b l t r  with 8811111 
aioknes8 end with psrslre t n n s f e r  teahniquea wm ropeated and obsons t ionr  
m d s  on the aodlun 24 space. 
sodium In an at tempt  t o  10csUm t h e  a r a i n  whlah the f l u i d  and e leatrolptr  
ahewer wore taklng plooo. 

Tissue a n r l p e u  wro dcne f o r  noilium 24 and t o t a l  

Horbllber 1949 t o  February 1050: The v a r l e t i o n  In  t h e  reaul t f?  i n  the 
e r p a r l n a n t a l  e n i m l o  in t h o  preaed1n.g graupr  rueo r8 l t a t ed  d e t o m i n a t i o n  o? 
norm1 control rrluer for r abb i t= .  fro suoh d 6 k  nrs a v a i l a b l e  i n  the l~ter i i tUr0.  

March 19W: Pro l imimry  axporlaentr nn begun UtiifUiW t h o  above 
teohniquam w i t h  a pneuroooaosl rkin infeation ( " d o r m 1  pn.urronia"). 

1.8 s u i t a b l e  cnmn worn e v t i l a b l e  on t h e  ward, tho f e a l l i t i e r  and personno1 

sbde t o  8tudp lnfectims dlaabcre I n  human beings a t  this time. . o a t t e r o d  observfi- 
tionr here b4en MOO uolng I131 In t hy ro id  d iseane  and lir24 i n  Addiron'r and other 
croblomr i n  dGSb!? a u t t o r l a e d  for p e r i p h e r a l  vanauler  otudia8 her. by Lr. iarold 
treen of t h e  Lepar'ment of '#hySlQ1Ogp. 

of t h e  i8o tope  l abora to ry  .rn utiiia.de 8y8t-tla a t t empt  -0  

The r e m u l t s  i n  rape&t 6 o r ~  siokneca in e x p e r i - e n t o l  r a b b i t s  wore more 
;In gonoral an rarlebla  than siallar exporlarntr parfomed tk prouedlng gear.  

1norear.r i n  tho thloCy8UtO s p ~ c e  a t  t h e  time o t  t ho  devaloptaent of p r e c l p l t i n a  
wao o b r e n e d .  In t h e  passive tramfor experlmnts, a i a r l t a n e o u r  inJctation i n t o  
prmvlourly uneenf8:tlz.d rabbit8 of a n t i a e n  and antibody, prepared I n  ano the r  
x a b b l t  a g t - h o t  t h a t  same an t igen ,  waa found sir and 24 hourr l a t e r  t u  e l c v a t o  
r i g n i f l o a n t l y  tho t h i o o y a m t e  npaae, ahioh presumably m a a s u r a ~  o r t r a a e l l u l a r  
fluid. iiuoh ahsngec wore not found when e i t h e r  sr. t lgen or antlbody alone wets 
i n Je8 ted  lnto con t ro l  a n l n l r .  Tho uhrngrr wro intorprated BB l n d i c e t l n p  en 
abnormal Inereaso In aembrano porreebliity dlreat ly  or i n d l r e a t l y  a t t r l b u t b b l r  
to  t h o  lauunologio react ion.  Ho r l g n l f t o a n t  ohangor were found i n  t h e  blood 
voluro i n  rltber  roup , 

ltiliring tho r b d l o s o d i w  teehnlque ,  rabbtta wore parn lve ly  renaltlred 
w i t h  anti-human gama globulln m d  n r e  o o t l v o l y  r o n r l t l % o d  with 10 ac. p3r 
kilogram of huon p l a 6 n  intrrronousl~. Tho increase i n  the radiosodium apace 
over tho base l l n o  valuor m a  ~ n l y  about  I to 5 pt.r aont of tR. total bodi 
rs!lht;  t ho  error# ln t ho  teahnlque were In a Ocmperrblo range, honco it . a m  
n o t  posrible t o  draw 8 d e f i n i t e  conaloeion tron tho studp. 

S t a t l s t l m l l ~  acoura t e  date were obta ined  in over 50 n o m 1  mbbltr f o r  
p l a s m  volume, h o r n t o o r i t ,  th iobpmb t e  apaao, I r d i o a o d l m  #pea., a e m  Radium 
end serim yotanslum oonoontret ion.  

TlRouo enalyshr f o r  r s d l o e o d l ~  spa00 war0 ohtslned an six cclntrol 
O t I i ~ l l 3 .  

http://utiiia.de


I n  the  p m l h l m r y  pnemouaaa81 arprtlmente, s a t l o f a c t o r y  l o c a l  adom 
haa beon produeod, but i n  tho prorent #tag0 of tho oxperimentr baatermla  I 8  
dnolop lry  too rapidly. I t  Is hoped that 8 b o t t r t  experiment can be derigned 
which will permit longer survfval r l t h  slow? Invsrion of tha blood stream by 
t h e  orgenlm 80 tbt mor0 marked edema and greater a l t o r s t i o n  I n  permaability 
w i l l  develop. 

of 

Conaidorable tlrn waa lost due t o  th8 rag8rier of sir t r 8 n 8 l ; G F t .  h 
olalntoro it f r  nraorrery t o  start injeotionr 10 day8 the anlmalm w i t h  sollrr 

befor8 the expected a r r i v a l  of  th, r h i p m n t  of radioisotope. 
e e v t r a l  shipments d i d  not a r r i v e  on sahedulo.  
the aodlun and t h e  feot t h a t  t h e  animalm k d  p88Bed the peek of t h e  ittwne 
reoponae by the t l a e  t h e  rhipment aould bo rotr isred by aurfoao tr*nrport6tiOn, 
a t  leest  four week8' work W E  completely f u t i l e .  T t e s c  very d l n h s r r t e n l n g  experl- 
cncei l e d  u s  t o  change t o  surfaco t r a n s p o r t a t i o n  ent i ra ly  and t o  arrango with the 
Laparteasnt of "hyaiology and tho Isotopes Uirls ion for joint u1e of eaoh snipnent .  
The isatope l e  now arriving w e k l j  r a t h e r  t h n  bl-weekly and 1s coming by truak 
with mah  greater n g u l a t i t 7  In t h e  time of a r r i v a l .  

h e  to  the weathe?, 
Booaueo of the ehort h a l f - l i f e  of 

encountered greet v a r l a b i l i t y  i n  tt;e response of animal@ t h i s  jretr;  
In ;receding fenrB, the variabil t y  h a m  not been BO marked. Rovlew of tt la  d 6 t a  
.InGlcate t h s t  the age, w e i g h t ,  and breed of the animal8 Are a l l  factcirf wrlich 
affect t h e i r  respcnse fa cur type r?f experiment#. kL trip van made t o  :ek r i d ~ ~ r  t o  
ccnsul t  with yr. Jaoob furth of t h e  Siology Civfelon, Jtik i.idge :'!atdona1 Labore- 
torie8, la an a t t e m p t  to  devlao means for reduoin6 these n r l r b l a r .  Pa dlacovered 
t h s t  ?r. turth hrs encountered weh the some problea and had arrived 8% the  fiam 
u l t l m t o  s o l u t i o n  ma m. I t  r o u l d  appear ttrrt .I, must plan  In the f u t u r e  to rriee 
cur o m  anlrs ln  from an Inbred etmtn u t l l l a i n g  groups of tho  #.me age and weight. 
The near0 animl teehnlslan ha5 boan hi red  81th  t h i o  and In view, bu t  it may be 
a year beforo tha f u l l  bonef l t s  of t he  enlae l  breedlru( prognrta can be achieved. 
I t  1 s  not clear h o w  much a d d i t i o n a l  expense t h i o  ptograra m y  incur and how I t  
e8n be borne. 



G l s t r l b u t l o n  and Turnover of Sodium end Potassium In Lauts I n f e a t i o n 8  

% t l e n t o  rccoverlnq f r m  l n f e c t l o n s  o r  serdrn sickness hhwo a d i u r e e i r  
during rauovery; rater and o h l o r i d o  bra lost .  
kountbin s p o t t e d  fever end t r l c h i n o o l a ,  edsna develoLs end the blood chlorldes 
and proteins drop; nlJ dbta are evs i lab la  on r o d i w  end potaasiur .  

I n  t ho  s c u t a  pharo of  Focky 

I t  I s  not  known from blood r s h q  and t h locysne te  s t u d i o r  whether the  
axtrevaeatd  f l u i d  18 found between a e l l s  o r  mithln them. me l ne reaeo  i n  
permeabl l i ty  can be v l s u e l l r e d  8r a graded metime of pores. 
only c r y e t a l l o l d s  leave t h e  blood stream; i n  more severe instances small  
p r o t e i n  m l e c u l e e  such ar  albumin, or.largor onos suah 61 gearso g l o b u l i n  rill 
lobk out .  L small d e f e c t  should be d e t e o t s b l e  by r a d l o a c t l v e  ion., a largor 
one by tagged p r o t a l n  moloaulea. 
f o r  the de fao t .  

In s l l d  d l a e r s o  

An ant lgon-ant lboay r e a c t i o n  u y  bo r e s p c n s i b l e  

If t h e  meohcalsra .by rbiah Inorea8.d amounts of o l e c t r o l y t o r  sro p s s * d  
n c r o ~ 8  a a p l l l e q  tind oell menbrbnes can be ee tab i inhed ,  I t  bay be posalble t o  
o o r r e a t  t h e  physiologic abnormallty.  Eventua l ly  it aay be p o s a l b l e  t o  fnduca 
an inarearm i n  poHne8bllt ty ao that r e d l o l a o t o p t s  c o u l d  e n t e r  aertaln tissues and 
e x e r t  a r a d i s t i o n  e f f e c t .  

?om0 tumors  m y  be osused by f l l t e r h b l a  v l r u e o r ;  o t h e r s  den ConCentrstO 
viruses suah aa v r c a i n l s .  If e v i r u s  could be introduaed I n t o  8 uenaor and 
lamum eorum a d n i a l s t e m d ,  an an t l aen -an t lbod l  r u s c t i o n  should t e k e  p l ace  O n l i  
on p a r a e l t i r e d  o a l l r  and-alreulatlng r ? i d l o ~ t O t O p @  bo conaen tmtod  in ~ n a o r o u 8  
t l r s u r .  If, through n p p l l c a t l o n  of the auto-antibody technique, an  s n t l e o r u e  
a d e i n e t  eancemub tlsrue asn  be m d o ,  8 sirl lar r e h a t i o n  would t e k e  place and 
unly on malignant oellt. 


