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THE METABOLISM OF C14 LABELED ETHPLESEDIAiYINETETRi- 
.%CETIC ACID IS HI-JLAX BEISCS 

HARRY FOREMAN. N.D.. PH.D., SSD THEODORE ‘r. TRVJILLO. B.S. 
r,- AUXW. s. M. 

THYLENEDIA~~I~ETETRh-~CETIC acid is a recently tieveloped thrnr- E peutic agent ustd in the treatment o l  lead’*a and radioactive metal 
poisoning? as an anticoagulant in blood tr.seli for transfusion.‘ and in other 
instances where control and inrestiRation of metal ion cwncentration is desind.‘ 
A study of the metabolism of the compound was andertaken to gain information 
which might be used for more effective application of the material, in particular 
for establishing optimum dosage schedules. and to reveal any possible deleterioils 
effects which might result from prolonged use of the drug. The calcium chelate 
of the compound was studied since this is the form in which the dmg is most 
commonly employed. 

=HODS 

Y-6 adult hrlthy men were ursd u tubjerts. Studim rem c u r i d  oat after in- 
travenoua, intrrmorcular, and oral administmtiorr and rfttr application on the akin. Thm 
rubjeetr were urad in ea& group. 

In the intmvenow etudisr, the injection aolution w u  prepared by m i x i q  2.2 m([. of th 
*lmathi-BC,~ U s  rdd, F g  rpprdmate~y 8.1 x 101 &in- pra e t a  
( d h )  with 2 (3m. of ‘teold21 (ualokled) CsXa, EDTA. in a total of 10.5 ml. of water tolutton. 
Th 0 4  hb&d rmrtcnirl waa prepared by Mumy and Ronrio.0 The “cold” C d h  EDTA 
W prOp8md u a 20 pm cent amtrd solution in water, eqmchlly for d q  um. The i n  
jWUOM w m  gi- over two- tu thra-minute periods into the antecubital rein B h d  
m p k  wem drawn at approprintr interval. indicated in Fig. 1, bud h One c w  a spinal 
duid m p b  w u  obtained. Urine wai collected tu voided for trenty-four houn. at rhieh 
t h o  th. “ttvity b d  fallen below detection levels. In two of the intnranour studies blood 
p m  & four-lnd elmctrourdio(nm tracings were m d e  e v ~  UW8n miant- 
3- oaa-Uf hoar before the rdmialtmtion of d a c  and continuing for an hour after. 
Thir w u  dow to detmdne my cardiovascular changes brought about by the dmg. 

Tha don for intnmaular rtadiw eondatd of 2.2 mg. Czr lrbakd Ca EDTA mixed 
dtb 1 Om. “cold” Ca EDTA and P ml. of a 1 per ticut procaine nolution, all made up IO 

10 mL with w*. Injectitma were m d e  into the buttooka, 3 ml. on arrh ride. Blood 
.ad urine m p h  worn collectad u in the iatrawnow #tu& Facar warn not c o k t e d  
9- puot studios indicated 85 to 98 per ceut of thc activity could be recorerod in the urine. 

For oral adminimarion, 1.5 mg. of Cl4 labelwl Cs EDTA y i t i d i i  approximately 1.6 
x 10’ d/m wfm d h l v e d  in one-half ml. of water and given in t gelatin capmle. Vrine nod 

worr coktrd  for u u y .  B l d  u m p h  were drawn in the flnt study but it wm found 
t b t t b , l . n l o f ~ r i t ) . m r t o o & w t o ~ . n d h ~ t h L s u w t d o a 4 h J u b ~ u c o t  
S t U d k  

Tha d o n  tmad in akin akarption ttudii wma prepared in L thin put. of -iquaplior 
C m a i n S  2.0 W. 0 4  hbdd CB EDTA e ld ing  2.4 x 10’ d/m md I Oa of “ d d ”  CI 
EDTA. In om rtudj KY jelly w u  the water.sohblr bur  md Sa BDTA w u  umd in the 

From the U d w l g  oC Calltornis, &S Amnos scirauk hbolrlorl. b AL.WM N. Id. 
Work door under t b  ~ u ~ p l c c r  01 tk. Atomk Energy Camrnlmbn. 
M 1 v . d  lor  publlutlon. Dac. 1. i s i t  

- 
*Obt.lnrb from R l b r  Laboratorlm. 
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. alter in. 
1 in. Thrrc 

..w of Cr  EDTA. Th pub c o n t w  the dma ~ V N  rprad over an area u t  l u u  ~'III:; vn 
'. .. .m 0: thin latex pad tapod firmly to the Iaterrl chert d1 juat inferior to the prii lr  I t  
,.,: kept there tor tmntyfour hours. The ai:tivity oppcoring in the urine WM wed an the 
J3~m of the Jrorption which hd taken place. 

.mays wre  cnrried out hp plating the samples on etainlms me1 circular iliaks Iwvhg 
, 9urb:c pres of IS c m . ~  pnd counting in L aindorvkees, airthmnearplrn ;a* [low proportional 
.outer. Uost urine sampler cccre plated directly dam the wtivity wtis +u@ciently hioh 
'531 rmall nliquotr, Le., 100 to so0 microliten pave ratlfoetory Counts. tit the urn1 studies, 
:3w4ver. it WM neceurry to c.oncentmte the urine liy ernporrtion before plnrinE. In these 
a @ c r ,  OLDIS obsorptiaa corrections were necessary. Becaw of the wry Low r r i v i t y ,  thc 
IJ& from $kin abmrption atu&s required qei>irl trentment. To rhe urine. wliich tvna made 
,lightly a W i n e ,  iru added 100 t o  ZUO mg. uf ''cold'' Sa EDTA ar wrrier. The sample 
cu then brought to plz 1.2 with L tnethrmol hydrochloric acid solution nnd the cntirc EDT.4 
frwtion, ineluding the tracer, wvu precipitated aut. The pmipitote w a  separated by 
~ntriiugltion and dianolved in 1 nil. ~f concentrated SEI.OH. .in diquiit o t  this solution 
w pktd and counted. 

IIOr I I I I I I 1 1 
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The maximum of activity in the urine after appliration ot' the dnig t o  the 
skin was 0.001 per cent. indirating a very loa  level of nhnorptinn. 

The distribution of activity between cells and plasma W ~ E  determined by 
separate assays of whole blood and plasma on several of the h i d  samples ani1 
c~ulculated from the following relntionship : 

.Lb - A, (I-hematocrit i 

where Am, -&,, and A, represent the activity in the red cell fraction, the 
activity per milliliter of whole blood and the activity per milliliter of plrr8, 
mpectire1,v. The hematocrit is e x p d  as a fraction. Direct determination of 
activitp in the separated red cell fraction was undesirable hecause of the poMible 
Lose of activity during the washing process. As can he seen from Table I1 the 
activity resides principally, i f  not entirely, in the plasma. The small deviations 
in column four are probably due to experimental uncertainties. 

"c A,e - -. ,oo, 
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st d i e s  in which hlooJ prcsburc, p i h e .  d i d  +lcctrwil~*diogrnlls .iiw i ~ i l l u u ~  4 1  

hrfore and after intravenous injrrtion of the drltg, no unusllnl wr410\ ; \ w I I : I I ~  
changes could he detected. 

The chromatographed urine a m p l e  yieldel a sinele hanil oi  ncativity ti 

an Rp value of 0.8. This corresponded to the band which vas identified to 11t3 

EDTA in urine obtained from rats subjected to a similar nietaholic stlltk.' 

The appearance of over 95 per cent of the injected activity in the urine 
and the identification of this activity as labeled PR EDTA inclicnte that the 
metabolism of the compound is singularly uncomplicatcd : natnely. that it passes 
through the body apparently unaltered and is excrrted almost entirely thrnlwh 
the kidney. Tt appears that the only interaction in the body is combination 
with certain di- and tetravalent metal ions and that any thempntic or 
deleterious effect8 occur golely via this mechanism. Because of the rapid and 
complete elimination of the drug, the only likely long term deleterious effert 
from prolonged administration one might consider, is a sluw 1Iepletion Of the 
hody of an essential ion, perhaps iron, cobalt. nr ntanganew. etc. This posqihility 
is not answerable by the present study. 

Consideration of the blood cIearanee cumes sitow that shortly n fter 
paren ted  administration the drug lea\*es the blood and niixes with a h P e  
volume of t h e  flnid, namely from 40.8 to  47.6 liters* in the various indiviitlnnls 
studied. These figures represent from 58.2 to 6H per rent oi the hotly nciphts 
of the subjects, which is approximately the entire body water. The materid 
however, must not mix with all of body water initially since. as seen from TnMe 
11, it does not enter the red cells, and, as s e n  from the spinal Hnid study. it 
p w s  very slowly across the blood-spinal fluid barrier. 

Renal clearance, determined from the equation C - \'. where I"  - 
read cleanace, T 1/8 I half time of blood clearanre, and V - the tlilution 
volume (let Foreman, Vier, and w), givm a value for the intrncencl1s 
study of 680 ml. per minute which indicates the material is cleared b!: trihdar 
excretion aa well as by glomerular filtration. The rapid turnover time snaWsts 
that frequently repeated daws will be required to maintain blcmod levels. ~ m h  
some device for slow continuo\u release of the material into the blood stream is 
used. 

The low abaorption after oral administration is very surprising in &w 
of the 5nding that the material is effective by that route in nccvAvatinP the 
excretion of yttriud and 1 4 . 1  There ia  no satisfactory readily apparent CS- 

planation of thie at pment. 

expected this would be appreciable in view of the findings of Popovici and eo- 
The la& of absorption acrom the skin likewise waa surprisisg. It 

- 
*The "lnitlal" cuncentrarlon (abWncd b extra Intlnn back tn zem tlmc on the c ! l r ~ * ~ ~  

weri O.OO,I 0.00216 uld 0.0014s Mr mat ot  1- rnSPcattn thAt eke matertal murt have beem 
diluUd wtth lugm volumu, m d y  4T.6, 40.5 ind 40.1 liiarr. rerwcrivrir, in Order to av* 
such cancmtrrtbor 

This study ii 
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