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( 5 )  'l'ltc I,iologic liitlf-life pcriod is nr i  ilnportant factor in cal(wIikti1iq 
tlosir!lcs of  i.ritliocli~iiiciiis to iiiwi*c Irvcls of w i i i t s  wliidi pcimiit : I I~ (~ I I I~ : I I~J  oi' 

I J1 Vn SI 1 I T  I I I (I1 I t  S. 

( 6 )  The iiiflucwcc of disease upoil the biologic half-life i u  sigiiifivnnt froitt 
the point of view of iiii(1erstandiiig disease and of plniininq fin*tlici* iiivcyiic:i- 
tioils. 

(7)  This iticasiiwiiiciit is also  idl liable in clarifying 1)rol)ltws w l n f c t l  io  

therapy,  c1i:iracteristics of species in aliimzls ant1 plants, irinicwlop\-. :it10 I I I ; I I I , I  

otltci* I)rol)lciiis pwuIi:ir to intlivicliial rspcriincnts. 
r i  1 Iic witlc variatioiis in iiictitbolic~ :wtivify, tlict, atid gcncriil Iiicilogiv ~ t t w i ~ \ v ~ v  

;t[I'cct the biologic Iialf-life oE radioolc~ncnts considerably. This i u  1 I Y I O  i ~ i  I i ( ~ 1 1 t  11 
and particwlarly j u  dismsc. For this rcnson, values for the hioloqiv 1 i : t I  I. l i l i b  ()I' 
;I subsiartcc Ior a ~ ior~nnl  oiyinisiii c~nluiot  he applictl empirirnlly to i 1 1 1  :iIiiioi 1 i i ; 11  
one. F o r  csaniple, since tltc csrretion of ;I snhstanre varics w i t 1 1  ( ~ i i . 1 1  qiili,iwt 
and with the ititakc of that substance by tlic organism, any i i i t c t~~~~~c~ t :~~ i i i r i  I i ; i w l  

upon an average biologic half-life period is only an appronimntioii for V I I I H ~  

other subject with a cliffcrcnt i n t a l t ~  ant1 a different biologic stat (1. 

During the course of the study of the rate of sodium tiirito\ci* i i i  1ioi.iii;il 

iiu~nan subjects mid tlie iiiflueiicc of coiigestive heart failure on swliii I I I  I W I Y  

tiori with a liiiiitcd supply of long Iiillf-life radiosodium (Nil2* with i I ol' 1 IIIW~ 
ywrs ) ,  suffivicnt ditta w ~ e  ol)teilictl to inclicntr the hiologic l i n l f - l i f v  Iwr%i(l t i l '  

sodiuiii i n  n w i .  Thcsc lielp elncidatc the influences of diet aiid d r i i ~ y  I I I I O J I  I h i .  

I)ioIogic I~alf-lire i n  normal nian as  well as in patients with cltlwiiic witc(>stii (1  

lieart failure aiid in those with ilie ncplirotic syndrome of chi-oiiic ~ I ~ I I I P I Y I ~ ~ I -  
ncpli$tis. 

&IATl~:lllALS ANlf METIIODS 

Tn thc studies kFitli NaZZ not designed primarily for measuring the biologic half-life 
period o f  sodiuni, twelve subjects were observed continuously for periods wry ing  from 
twenty to seventy days. Four of tllesc were normal subjects, six had chronic congeslive hc:ut 
f :I i 1 1 1  1 (. ( t \\ I I  \WI (1 nl c t u  1 y i 11 I 11 I i t \  i 11 g, t n o 1 :I pi 11 1y i m Iirovi ii g. and two slowly 1 ircnriii ii g \\ ( t i  i t '  I . 
i r i i t l  tno piticwts 1i:ul thr nqilirotic* sj nilroii~c of chronic ~ lo~neru loncpl~r i t i s  (we  ' h t i l c .  r for 
e1inic:il details). 

Nn22, as NaCl in  approximately 2 C.C. of water, nas administered intraienously to  rncli 
subject. Doses with an  activity such that there were 17,725,000 counts per minute (aboiit 
.09 I I I C . )  were adniinistered to seven subjects (Nos. 2, 3, 4, 5, 6, 11, and 12), I Z , ~ U ~ I , ( ~ O I J  
counts pcr minute (about .OG mc.) to three subjects (Nos. 1, 7, and 9), and 10,000,000 
counts per minute (about .OB mc.) to two suhjeets (Nos. 8 and 10). It was found that 
sufficiently high counts could be obtained by injection of smaller doses, necessitated by tlw 
limilcd supply of Na22. 

Each specimen of urine during the entire period of study was collected sepamtclj, and 
tlnily blood samples were taken. The volume of each urine specimen, and the radioactive rwuiit, 
were rccorded so that total elimination of radiosodium could be determined. Counts of blood 
serum were followed as  a n  index of radiosodium eoncrntration in the extracellular fliiid. 

Sixteen free-falling drops of urine or serum from a calibrated micropipette were I)l:iccd 
on filter paper disks fixed with rubber cement to nietal disks so that the quantity an41 
geonietric charncteristics of each mnp le  remained constant. The samples were corrriterl for 
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URINARY EXCRETION OF Na"2 
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p i g .  3.-Rrmilo~arithmic graphs for nl i  .subjects showing the urinnrv excrctiml of Na" 
(PCrCcnt:tge of InJrctccl N:L~: wliirll w:ts not ciiniinnteil hy the urine). Ttiis'vnluc w:ts oht:titwil 
from the  totnl counts c d  Nit?? cw-wtril ilnily Ihrnrl~ll  thc urinr. That  fnr tl ir .  flrst 11:iy w i l s  
sU~~tlVlcti~d Iron1 tlit- tiit:iI c c ~ i n t s  iiiJwltvi : 1 h .  tot:il for. ciiLcII slleoi!ssivn c h y  W:IR s u l ~ l r : i f ~ l r ~ ~ ~  
sethl ly .  I Y i c w ~  
values rc&)resent that  r:icliosoiliuni which h:rs rrniainetl within the body plus that  which has Iwcw 
cxcrctrd by sollie other route. i.it.. tli:tt N:iZ wl~ich hiis not been eliniinateil in tliv urinr. 'l'his 
also indicates the rate of excretion by w a y  of the urine. 

A,  Four subjects w i t h o t ~ t  cnrdiovnsriblar diseuse. 11 all the Nap were cIIiiiitmtrt1 in the 
urine, tho day upon which one-half of tllc injected radiosodium would have hecn excrctrll 
(Inean v:tIIlc, Ul/*). 

B ,  Noriiial  Rihbjrct No. 1 shows changes in ra te  of excretion of Nan in tlie urlnr with 
clinngcs I n  the sodlunr rontrnt  of tlie diet. For twenty-two days during a low soiliinn diet 
the ra te  of elin1ination in the urine was such t h a t  one-half the sodium present in tlie body 
woulil IIiivc Iwrn rii1iiin:itctl in one hunclix?rl days ( I J , / 2 ) .  For the next nineteen (lays rlurinz I\ 
high sodium diet the t a t e  of cxcrrtion increased, so that  one-half the body sodium would have 
been excreted in tlie urine in nineteen days. For the last nineteen days o f  observation rlurinC 
a low sodium diet and :tilniinistration o f  antidiurctics, the rate  of urinary excretion of botly 
sodium was such tha t  260 (1:iyn would h n w  Iwrn required for excretion of one-half the soclilltrl 
wxwii t  a t  tire brginning of tha t  period. Actually one-half the injected NaT. was rxcretrrl In 
thirty d:tys. 

Srvrrii l  dif- 
fcrrnt r:itcs of rxcrction for riwll piiticnt niay be notctl. the mean rrrte for tilt! two &):iticmts 
being sixty-six days for excretion of  half the Naa injected. 

Srvrrni rntes 
of exclotion may he obscrvcil. riie mean length of time required to excrete one-linlf th r  in- 
jecteil h':l." by tllc rlrinc? wits 39.5 d i ~ y s  ( U i , ' z ) .  

Ch:Ingc*s 
in ra te  of excretion may me noted ns in the othrr enbJects. The mean t h e  nrccssnr'y for 
excretion of one-half the Injected sorliurn through the urine was sixty days. 

If  sorliuiii 
were excreted only by the urine, a niean of 513 (lays would have been required to excrcte OIL('- 
half the Jnjoctctl radlosodiurii. 

1':ach resu1t:int w:ts thcm exl)rc-sstxl :is 11. ~icrrrnt.:ige of the tot:tl injcctccl i lost! .  

c', T w o  fJrctirlrts q v i t h  c.ort,wstivr krVlrt frritnre lake were sloioly ilitproving. 

I), Two patients ivitk c o i y s f i v c  IPf?:ni't fuihcrr ioho were rnpid ly  fn tprov i l ig .  

I3, Two patle?Ets wi th  coitgrntiac hrcrt fuilicre who w~ere slozoly bccotiii?lo icorsr.  

P ,  Two  patients with the vaephrotic s?/ikdroijte of chrmic  glo~i~er~kloi le~h, ' i t is .  
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CHF I - S l O W L Y  I M P R O V I N G  
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