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111. Trtcer Etudiee i n  Two Ilumtn Subjects 

Summary. 

The s s s i a i l ~ t i o n  znd excretion 02 ;ublz+,mL lcnes 03 ?oztm ckdoridc? 
by the  human body has been studied i n  t;:c hznt~ i  r.cLjects. i'hs excretion 
studies were carried o u t  chiefly cn En c;rW.i x ! . e  i n  good gene ra  k e t l t b  

postum in human tissues was cwried  out on c subject hbving &cute lymph&- 
t i c  leukeaio, whme en autopsy m s  pr fo raed  si:: &ye z f t e r  inject ion of 
the m&terial. 
kilogrtm of body weight, administered by intrsvezoua 2njcction. 

lowed an i r regular  concave descending curve. 
normal subject, the urinary excretion mas a?proximateiy 0.25 of tlie dose 
on the f i rs t  day, 0.05% per dEy on the second and th i rd  dhys a d  0.03% 
per dey f o r  t h e  remainder of t h e  8-day period of  observQtion. 
obtcined 43 days after the injection indfcLted a daily urimry excretion 
of 0 . 0 8  of the  dose at t h o t  time. 
subject started a t  0.8% of dose the  first dsy and leveled off a t  about 
0.1% per day for  the remainder of the six-dsy period. 

. except for generdized lyqhosercoma. The szudy ~f t h e  dis t r ibut ion or' 

hasges were respectively 12.30 and 0.l7 !nicrocuriee p r  

I n  both subjects, the daily excreticn os' ;ostum 2n t h e  uriae i'ol- 
I n  the first, Inore netrly 

A stmple 

The uriilhry excretion of the ~econd  
' 

The d a l y  excretion of postum through the feces of the first sub- 
ject  increased approldmhtely l inear ly  from 0.44% of dose on the first 

I day t o  4.2% on the  sixth day sftier injection, and then dropped to 0.9;?rs 
on t h e  seventh dtiy. 
wae analyzed. 

'sample from the first ptitient. 
excretion fe l l  within the  range found i n  r a t s  except for the first urine 
sample from the leukemic 2etient. 

Only one fecal  sample frorn.the leukemic pst ient  
It  contained approximately the seme percentage of the 

. 

.doee per gram of fecal materisl as was found in,the corresponding 
l d l  of the a u e e  f o r  urinary hod fecal 

Periodic smpling of blood f fon  these subjects indicated tbat t'ne 
concentration of postum therein remined fhirly constant during the original 
sampling period. 
of whole blood in the first aubject and 0.002 per  cent in t he  leukemic 
subject. 

r e v e d e d  t ha t  t h e  bile f l u i d  eonthined the gretteet  conzentrbtion of 
postum, 0.091 per cent of  dose per g r m .  This was follonred in order by 
the  concentrations i n  the l iver ,  hesrt, q l e e n  aid  kidneys, nfiich rgnged 
from 0.021 t o  0.014 p e r  cent of dose per gram. 
other  t issues  Tere beloa 0.035 per  esnt o f  dose per gram. 
t i s sue  dGta on t h i e  hunan subject are quite e i n i l z r  t o  the correspomiing 
da ta  on mts, a d  it seems th;t the few marked differences that  were 
found nay have been due ix sone masure t o  zbnormli t iee  i n  the pat ient  
ra ther  than to  i-rlherent differencas betmen hums and rats with respect 
t o  the assimilation 3: .>ostusl. 

It fluctuated around 0.004 per cent of the doee per ml. 

Five  weeks later the mlue  i n  the first subject was 0.0006% dose per ml. 

Analysis of t issues  secured through hn autopsy on %he second subject 

Concentrations i n  ail 
:dost of 5he 
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Case No. 2 .  

' I n  determining tha ~EGUIZS excrstst i n  t k e  =icily ~rlr:c collections, 
t h e  t o tb l  d&Flg Tolume RES neasursd ard ;; convenient s l i q u o t  (tbout five 
per  cent of  the totc;L) taken, sciciii'iaa t o  htlf m1g.r s i t h  coacenxrtted 
hydrochloric acia  and plated di rec t ly  on to  a s i lver - fc i i  disc, which 
was read in t h e  ionization chmber. 
by t h e  first subject, and ~ k e  cmcentrbzioos o f  postllrr per d. of  urine 
are given i n  Table I znd Shoim graphizcily in Fig. 1. 
s ight ,  the use of  a gliiss urinal for tnese collections WGS not specified, 
so t h a t  it i s  poss ib l s  t ha t  t h i s  anbulatmy pcr"dezit used & skinless 
steel urinal, and probable X Q ~ L  the second, bedridden patient ueed tine 
metal vessel. 
would result in t he  loss of less t h m  ore-tenth or" the  postum in the 
specimen. 

after injection. 
t h ree  molar hydrochloric acid addzd to I a5 l i t k t e  proper mixing and samp- 
ling. Wiquots o f  each day's sumpie nere digested t;' the prevfously 
described procedure involving a perchloric acid-nitric acid mixture. 
The result ing solutions, free from orgmic matter, were neutralized w i t h  
sodium hydroxide and mid i f i ed  to  h L l f  raoleir H@ with  concentreted 
hydrochloric acid. ?%e postux m s  pihted from these Eolutions onto 
s i lver - fo i l  diecs &nd aeasured i n  an ionizt"don chmbt?rs as outlined 
in a previous report. 
t he  cmcentrazions of ;sstJu! ",herein m e  given I n  T k b l e  b a d  ~ h o w n  
grsph icd ly  i n  Fig. 11. 
t h i s  first subject a re  ah.:, Ehonil 1;: 2 . b l z  1. 

'The dbily urbhry excretion of P O S t U m  

Due over- 

A subsequent sheck indicztsd t ha t  uee 03 t h e  gets1 ve,aFel 

Fecal samples were obthinsd da i ly  f x m  t h i s  subject fo r  seven dags 
Each sample WAS ueigiled a d  a sui table  known volume or" 

The t o t a l  & i l y  excretion throug-$the feces and 

The.co:icentxtions ~i ?os tu1  i n  the blood of 

Case No. 2. 



Guan-Litntfve collection or" .;he i'cces zss c o t  c t ;n ied  cut'ou? -chi2 
pht ient ,  but a single  sanplc obtz iaed  cne dsiy sftsr the injectio:: cox- 
tained O.OG8k of  t h e  r2ose ;ger g ~ t m  02 f c c ~ i  n t . 5 ; ~ ,  2 ~ d c c  simiizr 'io 
t h a %  found f o r  t i e  correspmciing seaple fro:2 the f i 2 z . t  p;':2,?ut0. 

The ccncentrstion or" gostun i n  3 i i ; e  blood 92- is clso r:hona 
in autopsy m ~ s  GarfoiEeci a d  t iasuz ~ a i p l e s  %ken ~ Z J U - L  

- ,  i n  ?able II. 
an hour after the death of this psiect. T33 i;i:;zuz e~cpise nerc dfgse-led, 
p h t e d  out on silver I"oi.1, arLd their raaio;ctiyity :nsaswsd accordling to  

, t h e  methods described in previous reports. %e c o n c m t m t i o n s  of  p3stun 
found in the  various tissues, expressed as the parcentage o f  the btal 
dose per grem cf tisme, are thbultteci i n  T t U e  Iif. The bile obtaified 
from the gall-bladder showed the highost CGKlC2il';TL tion, keiilg mre than 
four t'iined as high as the  l i ve r ,  heart, s i s e 3  2nd kidner concentrcCons, 
seventy times the concentration i n  t h e  blood, E E ~ .  fifteen hundred tiues 
t he  concentration i n  the urine. 

. 

Table IV gives %lie percentage o f  the dose found in verious vihole 
organs or tissues of "&e human subject, and for.compari&on shows the  
corresponding average vdues for five rats ( fcur  sacr i f iced 10 dEys, End 

A better xethoa of comp&ri80n9 
eince it avoids uncertsintiea 6s t o  t h e  totel mf:;rI+ of  6 given o r g m  
o r  t i s sue ,  is shorn in Table 17. Tlis shoes t;e rLtio of  t h e  amount of' 
poetum found per grwn of tissue *io t he  mount Oi' Gostum dministered 
per gram of 'subiect. If a dsse of  in.jected wt.rtrfal were evenly dis-  
t r ibu ted  throughout the  body, and excretion mrt- negligible, then the 
r h t f o  would be unity for all tissuea. Conversely, 6 vtlue over u n i t y  
i n d i c i t e s  t h ~ t  the o r g m  t&es up j o s t - m  
accounted for by s i s p i e  unifoka distribution. 
w i t h  corresponding atluee from the Ti ire  rkts aentioned- above. 

Discussion. f, 

. 1  

* one 20 days, 8.fter in jec t ian  o f  gosturn). 

EL greater extent thzn is 
data  m e  conparad 

K 
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the r e l s t i ve  sizes of certain o r g a s .  ir. rtt mi mn. 
huaan te&tes and allied genital structcres coniczin a l w e r  percent&@ 
o f  t5e dose thsn do those i n  t h e  T c t ,  Cue to t he  proportionately snnsrller 
size of these orgms i n  thz  'nunan. 

?or txmnaie, ths 

The a u e e  shown i n  Tcbls E' indicEte Q recover] from t h e  hurnzln 
t i s sues  of Pore ~:ostum thcln m s  or?.gh2&ll.g &dliiinistered. The incoce is -  
tency probably arose most ly f m ; n  the Z ~ c t  t h z t  ahnz;s smpllng grocs- 
d u e s  could n o t  5e carried o ~ t ,  sari ii  ::in& s3a.E. -113Eue a m p l e  hed -%-> 
be  teken as represenbtive 0-2 z ~:jhoi.s o r g m  o r  tissue. 
addition, tcle pcssibi l i fy  of cCntsmi:.ia-;ion o f  t 3 e  tissue sz.ni>iee durin.; 
greptr&tion for !Leesurenent, ~ n a  t h e  e::cegtionalljr kigii -?due oktt ined 
f o r  heart. muscle m y  k v e  been 2us t o  .';his CDUEB. 
muscle ordinar i lg  had a postum concontixticn zimii;,? t o  skdetc l  mu~cLs, 
providing care we.s t&ca $0 mzo*re excess blood from the heart. Accord- 
ingly, wnen a high value m s  oStained :??om the sbm&e of  humn hecr t ,  ? 
second a l icua t  Tron the  heert ili.pst w s  ~ L z t s d  out  t;:d fotma to gi7e 8 
rebding 30 per cent higher than t he  fix%. 
on standing indicEted t h a t ,  ic spite 0: anst r e r e  Lhorght to be 6dequa-b 
metsure8 fo r  decontminstion Lad. segregttion of ghissmre, the heart di- 
ges t  was probably stored i n  a contmingtsd k o t U s .  
measures have since been ins t i tu ted  for  &voiding Zurther occurrences or' 
t h i s  type. 

There WSE, fn 

I n  tihe mt, hemt 

This iiicratse of  ~ c t i v i t y  

2.atber extreme 

It is obviously iagossible t o  evdc:hte accurstely the ezfect  o f  the 
pethologiccrl a t a t e  of the hvmn subject upon the dist r ibut ion of posturn 
i n  h i s  body, but there 'are  some points that  seem rorthy of mention. The 
possible e f f ec t  of t h e  Kidney dhsage 02 me vsluss for u r i n q  excretion 
has already bsen discussed. 
petechial hemorrhages, spleen and bone marrow "crammedn with round cel ls ,  
hyperplasia o f  t he  young lymphocytes i n  t h e  1 p j h  nodes, and confirnetion 
.of t h e  jaundice and anemia noted amlfer .  I t  seem possible that,the in- 
f i l t r a t i o n  of round cel la  might have lamered the spleen crnd bone-merror 
value8 from what they muld have been i n  a nornal  subject, though t h a t  
( l i k e  the hyperplasia i n  the  lymph ilodes) might conceivcbly work either 
way. Anemia would be expected reduce t h e  postuin concentrLtion i n  blood 
because of the re la t ive ly  high concentretion ordinarily found in red blood 
ce l l s .  The jaundice, though not of  groat i n t e r e s t  to the pcthologist8 in 
tM8  case, is perhaps of nore in t e re s t  i n  thi& tracer experiment, due t o  
the  very high concentration of  postum iil the  Lile. During jaundice, the  
concentretion o f  b i l e  is roported +a become particularly high i n  the l i ve r ,  
skin, nuscle and plasme. Since these a re  t issues  i n  which the hwan hkd 
r e l a t ive  postum concentrations considerably higher than; the rtts, it Eeems 
p o s s i b l e  that the jaundice contributed i n  some uieksure &Q t h e  high values. 

me principal autoasy fiildings were many 

Thus, as t h s  d a t a  stand, - ' h y  iiI&icate s fairly close si lnilari ty be- 
tween the huinan :ad &he rat, :-Jl-;rt? ?=zsyec: t o  the metabolism m d  d i s t r ibu -  
t i on  of poeturn, and it seems :=.ota'tiLr %hat .i man i n  .zmd gen$r&J- h a a i t h  
mould show a closer similarity. 
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sarcomi j af t a r  in ;ravenous 
k i l o g r m  o f  Scdy   eight. 
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T’ar:LTi: XI. 

Percentage J f  dose in urine, _‘eces and blood of - (acuta l ymph t t , i c  
leukemia.) E Z t e r  intrzveaous saiuiscrz  tf.on of 3.17 xicrocuries of gogtwn 
chlor ide  per kilogram cf : : o c ~  weight. 

Days after dp Dose excreted in 
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