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I I i i v i i i K  O M *  coiirsc~ of iiivestigatioiis iiito tlic 
i i i , , , . I i : i i i i > i i i  I coiigcstive Iiexrt failure ai i t l  other 
h t ; i t ( . >  (.(Iwia. i t  1)ecaine evident that there w a s  
I I ~ X X I  il IF i l d w  tui(lerstaiitliiig of the pharmaco- 
~ I ! ~ I I ; I I ~ I ~ c ~  (li thc iiicrciu-ial diuretics, iiiclutling their 
1 I i hi ri I ) i i  t i t  1 1  1, iiicc h;uiisiii ( i f  nctioti, ai id eliniinatioii. 
Si  ii(1it.s I ) ; i w i I  i i1)oi i  cheriiicd iiietliods OT ;inalysis 
art. liiiiitcil I,ec:iiise d the iiiinute coiicelitratioiis 
(,i tlic iiieri-iirial cotiipouiids present in the h l y  
Atiicls a i i ( 1  tissues and the nunil)er of samples wliicli 
m i  l)c mi:iIyzed i i i  a given tiiiie. The use of the 
tracer technic iiiacle possil)le the exteiisioii of these 
studies to stiialler quantities and to a greater i i it i i i-  

Iicr of tlctcriiiiiiatioiis. 
This presentation is directed at a Iietter tlefiiii- 

t i t i t i  of the concentratioti-time coitrse of mercury in- 
trawitousIy itijected as a diuretic into the circulat- 
iiig ikisiiia d iiiaii. A ruercurial diuretic ( Merctr- 
liyilriii I )  lal)eletl with radioactive mercury was 
c.riil)loye(l iii the tracer studies. I t  is well to 
rcxIizc t i i a t  it is the iiiercitry which is heiiig traced 
;iiiO t i o t  tlie inolecute of the diuretic. 
. .  

1 Aitletl hy grants from the Life Insurance Medical 
1 < c ~ ~ a r c h  Fund, a War Ikpartment Grant NO. W-49- 
o07 -hl1)38'1, a i d  tlic Xlrs. 13. J .  Caire Fund for IZcsearcli 
in 1 lc.;il-t Ihsease. 

2 I )cpartrneut of Medicine and School of Electrical 
Lltiginccriiig, 'I'ulaiie University of Louisiana. 

:; ~ ~ ; I I ~ ~ I I I : I ~  Iiistitutc of llealtlr Post-doctorate Research 
1 ; ~ I l a  I W ,  1 )cl);irtniciit of hlcrliciiie, Tulaiie Uiiiversity 
Ssli~id tit' hledicine, and Charity Hospital of Louisiana 
a i  New Orleans. 

1 l'lie sodium salt of iiiethoxyoxiniercuripropylsuccjnyl- 
I I I ' C ; ~  with tlieojhylliiie, prepared with radioiiiercury in 
i l l i s  I:tlioratury by A I  essrs. Harold I(rahnke, Darwin 
I<;cc.stiic.r ;ind IGlwiii Sprengler thruugh the courtesy of 
l ) r ,  1 1 .  I.. l)aicll, Ilircctor of Hesearcli, c i i  1.akeside 
I .diot-:iiiirics, h1 i l \v; i i i l i~~i- .  

.' l<;icliti;ii.tivv tiicrciiry ( 1 1 ~  ' I b )  w : ~  ~ i l ~ t ~ i i i i c ~ l  f r w i i  

111c I s i i t ~ i ~ i v h  I ) i v i x i o i i  ( i f  tlic 0;ik Riilgc N;itiiiiial l . i i l m x -  

I ~ll7C~s. 
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ititlividd variations 1)recliitletl a tlifferentiatiori 
of t l i c  ciirves or  r;itrs o f  rcgrrssioti of otic cliuical 
stxtc froiii that of ;iiiotIicr, siiicv siii:ill diffcrcwcc*s 
woiiltl have rio statistical sigiiificaiice in such a 
liiiiitetl series. 

Figure 5 illustrates the regressioti curve 01)- 
tainetl iri siiiiiI;ir exprriiiictits with the use of Na': 
as a tracer." 'Hie regressioll curves ol one of the 
sttitlies with radioactive iiiercury arid one with 
ratliosotliiriii l)lotttd oii logaritliriiic coordinate 
systeiii periiiit coiiiparisoii of the coticeritration- 
tiine course of tlicsr clctiiciits iii tlicb plasiiia of 
iii:iii. ' h e  tli ffereiices ;ire self-evitleiit, especially 
those esistiiig ;iTtcr ~ii)i) i-o~iii i~it~ly 200 tiiinutes. 

6 Thrsc stiitlirs w c r r  ccititluctctl Iirittlarily for otlicr pur- 
posrs  at ( k i d y  1 tospital, I'tntiry University hleclical 
Srl\iiol, Atlatita, in ccill:tlior:ttiot1 with I ) rs .  A. 1. Alcrrill 
atid I I c y ~ i ~ t l  Titi-urr. 'l'ltc sati i~i lcs were collcctctl iti 

Atl:uita arid Iirotigltt to New Orlratis f o r  counting. 

DISCIJSSION 

T l i v  iiiterpretation of the regression ciirws oii- 
taitietl lor ;i l ly tracer is coiiiplicatecl I)!, t lw coiiilii- 
nation effects of simultaneously occurritig 1)Iic- 

iioinena. This is particularly true i i i  the iiiitial 
portion of the curves, since all procesws coii- 

cernetl, rapid atid slow, are niariifested at this tiiiic, 
when the greatest changes in coiiceiitmtio11 ;trr a l s o  
taking place. Progressively the tracer rccor(liti~ 
those factors resl)oiisihle for rates of rapitl cl1:irlgc~ 
approaches eqtiilihriuni level atitl riiaiiifc5ts i t a d f  
less aiitl less in tlic coiiipletetl rrgrcssioti ci irw.  

As has heen tlemotlstratetl previously for so(1iiiiii 
(2), arid in  these studies for iiiercury. thew :ire 

esseiitiaIIy three separate iiiajor regression ratrs 
wliicli contrilnite to the decliiie in  coiicctitraticiti 
of t l i c  tracer in the seruiii. Olwiciii.slp, !lit. i , r i / i ir /  
w t c  of regressiori of the concentratioti of railio- 
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A. ’ I l ic :iscciisioii aiitl rrKressioii of tlic cniiceiitratioii of radioiiicrcury in the plasnia for the first 20 iiiitiiitvs 
after iiijectioii. 

11. ’1.h first foi ir  iiiiiiiitrs of ciirvr .4 more clearly illustrate the early variations i i i  conceiitratioii. Note 
tliat radioactivity first a1q)carctl iri tlie blood of tlie feiiioral artery between 35 and 40 seconds after t l i r  be- 
giriiiiiig o f  tlic irijecticin i i i t o  nri ati tccit lhl  vein. 

I lie interscctioii (rxtraliiil:itetl) oii the ordinate at 2,800 c.p.iii. iiidicates the concentration if tiiixiiig u ~ r r  
ciiiiililrtc. at f , , ,  ICxrcpt lor errors tliie to the loss of iiiercury from the plasnia during the first thrce tii i t i-  

iitrs. tlic ratio of tlic iiijcctrtl t l ~ i s r  to this rxtrapolatcd coriceiitratioii “iiiclicates” the mrrc1iri:il s1)acr which at 
f , ,  is also tlic 1ktsiii:i voliiiiir, siiicr iiirrciiry t lo rs  not atllicre to erythrocytes i t i  significant aiiioiriits. 

Twenty-two seconds were required for the injection. ,. 

0 0 2 4 1 2 8 6  
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Iirotciii coiii1);irtnieiits iiot iii tlie Iilootl strcaiii. It 
is likclj tliat the recorded regressioii phenonietia 
fin ii~rrcury \vould be entirely different if the iiier- 
cury depots were already saturated and the turn- 
over processes were progressing at full pace in- 
stead of existing merely as "potential turnover 

;\iter the relatively rapid pheiioniciia Iiave iiiaiii- 

festetl tlicniselves in the first two regression rates, 
the relatively slow excretory rate is inore clearly 
oliscr-vet1 as a significant part of the third regression 
rate (Figures 1 and 7). That this third rate of 
tlccliiic i i i  concentration of the radioactive iiiercury 
i i i  the sertiiii is a reflection priniarily of urinary 
rsc-rct ioii is sit1)portcd l)y the fact that the uriiiary 
cscrctitiii ;qq)e;irs to accoitiit Tor a c*~trisiclcral)lc 
part of the loss of radioiiiercury from the seriitii Oi 
SOIII(* sihjccts I)eyond approximately 60 minutes 
aitvr the titlie of iiijectioii. 111 other suhjects the 
iirin;iry excretion iiiay not account for as rn~ich of 
tIic tIccIiiic Iiut is respotisiMe for a sul)staiitial frac- 
t i o i i  (ai the regression from the I)IootI. Iktails of 
iiriiiiiry excretion will be presented elsewhere. 
t hlicr rontes of excretioii uiitloul)tetlly influelice 
tliis j)ortioii o i  the curve also. 

Siiicc tlic segiiieiit of the curve of the coucetitra- 
tioii-tiiiie course of radioiiiercury in the interval 
il-olil ahout two to 200 iiiiiiutes appears to be al- 
iiiost Iiiicir on logarithmic coordinates (Figures 
2 a i i ( 1  3 ) ,  tlie ratio of tlie 1)erceiitage cliaiige in coti- 
cciitratioii to percentage change i n  time is tiearly 
cotistiitit i n  tliis interval. The sigiiificaiice of this 

p;lttcrlls." 

11;1s IMlt  I i t ~ e l l  fully tlevelopetl. 

i 
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