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%4 oconsidershble amount of animal experimentation and a

relstively s:all musber of olinical tests have indicated

that s Dew drug, calcium ethylenedlsninetetrasoetate or ‘Cakira,t
holds great proeise for the trestaeat of heavy metal poisoning,
includirg lssd intoxication,®

IV was thus that the advent of a thea Quite new therspy for plumbism was
aanounced {n s dulletin tasued by this office on August 22, 1952, In the intere
vening four years, ths promise has bean borne out and the wisdom of adhering to the
abtreviation *EIXAY of the chaaical name has found support in svoidance of the coo=
fusion incident to the seversl Sommarcisl nases (Tdathaxil, Wullspon, Sequestrene,
Versens and others) by which the drug hes become ke,

¥o estizste of the muzber of cases, chlafly of lead intoxication, thus far
treated with ETTA s possidle, bt that 1t 15 very great {9 evidenced by the recelipt
of upwards of s hundred inquiries, sairly from domestic sources, but Ahotwlaonﬁ
Ararican, Buropean and Australasian countries, in this office libﬂ“

Sciantific and technical publicstions on EDTA have also Deen very numerous,
and in following the developing experience with the drug, varying supplise of scme
twenty of these have been acquired, Insofar as quantity permits, these say be se-
hcudrmclut-tdca-mmmmub-donmum,Motonlqhobnon
enough for enclosure with this tulletin,

Of the two reprinte herewitd, ihst with the title ®Wise of Calciwm
Itrylenedianinetetrascetats in Cases of Lead Intoxication® Ls one of the earliest
on this sudbject, whils that on the Wephrotoxie Hsssrd from Uncontrolled Edsthamil
Calclum-Discdium Therapy® 1s one of the most recent,

As was inevitadble with so effective & drug, ite use ss 8 preventive of
1024 intoxication Ras been advocated In some Quarters, Condesnation of sny sch
proposal as "disastrous® and Sdaplorsble® was voiced by Dr, R, T, Johnetone in sa
editorial published In August, 1y¥5L, snd as ®"rash and Srresponsible? and Efrsught
with uninown potential {ties® in & rrurt by Dry R A, Kehoe in January of the
foliowing yesr, Certain of thess saverse potentialitiss are nov brought w0 lign ia
58 second of our two enclosures, in shich Dr, Foremsn and his collesguss for the
first tise established toxio eide effects of the drug,
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That carefully controlled treatamt of lead intoxicstion by mems of
intravencus ECTA L2 8 valusdble form of therapy 1s no longer opsn to queetion,
Prysicians having the care of eployees of our mesber compenies who may wish gulde
ace to competent medical sources of informstion on its use are invited to cco=
mnicste with this office,

Director of Bealth and Safety

Eclosuress 2
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NEFPHROTOXIC HAZARD FROM UNCON.
TROLLED EDATHAMIL CALCIUM-DISODIUM
THERAP

Tlarry Foreman, MLD.
Camile Finaegm, B.S.

-=d
Qlarence C. Lashbough, M.D., Lot Alasmes, N. Mes,

Edathamil calcrum-dnodiom, the calcium chelete of
ethincduminctetraxcetic achd, 8 new drmg Anding
widespread use in heavy metal poisoniag.’ has bees con-
sidered generally 8 pontosic material. The following re-
port presents clnical and experimental data indicating
that the compound has 8 peeviously unsupected toric
potentiality. It » hoped that ths scw information
wKrve 10 promoie cavtion in the uwe of the dreg.
crroncous impresison of lack of workity of the
based on many studscs. Totkcity studics bave beea
and show * that there s 8 wde spread Detwoca the
therapeutic dose of 73 mg. per kilogram of dody weight
nd the L Do, dose. wiich vanies from 300 t0 7.000
mg. per bdogram, dependmg on the species and the
fowte of sdmmintration Metabolic stadics done n this
habarstory * showed that the compound is sot b
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lized bast €acreted rapidly and virtually completety, thus
supporting the conclusons of the low tosicity of the
drug. Hutopathalogical studics * also support the con-
clunons of low waxity, siace 0o patbological changes
in the tissies sppeared afice large doscs were gives.
Recentty, howtver, there have boen seversl coses la

recently rFeported two cascs, both from the Massacho-
setts General Hospral, implcstmg edathamil as 8 tork
aget. A 30-yrar-old woman snd 8 4V -ycar-old child,
both of whom had wrminal cases, were given e
sodm salt of the drug ia stiempts 10 Jower clevased
scrum cakimm Ievehs. Avtopry examination revesled
severe damage of the reas! tubules snd widespresd en-
gorgement of the reticokendothelis) ceth, with coene
eounophilic gracules and exicnsive internal hemorrhage,
ol of which the awmthons felt could best be capdained o8
¢ result of the cdathamil therapy. Following s 8 report
of 3 cast that ocowrred ot Los Alamos.

Report of & Cane
(M*-mww-nmﬁh.mﬂ
Semale che ] l~lh‘7
dee of ‘ one-hel{ o)

Nah«mhm“mﬂn.mm
ot comtamepoied gisewwnrr t Two sad o Dol grome of edethamil
ok tom frnboan o 230 o< of salae scloton wis sdausrnsted
teue dailty #y sarsvencwn dng over 3 hall howr period The feet

burniag os acinetion. Thevapy with the Srug »os
wedonly, sod laveuiigeion of The couse of her iHacwm
woderision

some af Ot r9ael Gosturbarss dosappestsd rapidly efue B (e

non of trewimpst. By O hith Ay the wnng wae cheas sad the

poriwct appeared ¢avrely revoreesd From the comewt of cveom,

® appeared Mat D sdmmasntrsing of O deug wae frinied %
rDaecE.

B of the d ioa of rensl dam-
*mmww-mm«ummw
sbove, it wiy decaded o remventigate the (oticity of the

age i relabion W the amount of the drug tiat would
Rave 10 be wed for therapevix efiectivencas.

Esperionontal Studies
Male Sprague-Dawicy rats, wrighing spprozimaicly
400 gm_ each. were sned in all of the studics. The Bt
of the exponments was carricd ot with supralcthal
Mkvd\.hadu(auuwnpaubkdh
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ia 8 formaidehyde (Formalin)and mercuric chloride sole-
toa Sections were prepared and stained by the standard
hematonylm-cosia method.

Aher it was demomstreted that kidney teslons did
develon, turther studics were carmcd oul st Jower dosage
fevels The medmn eflcctive dosage keved (E. Do), that
k., the amount of the drug required o produce the st
hivtclogx al evideace of damage in 30% of the snmals
treated daly for 16 days, was determined. Four groops
of five rata cach were inpcted intraperiooeally dady
with §% odathamil carsum-dnodium st Sorage kevels
of 623, 125, 250, and 300 mg per kilogram. Tissues
for hntopathological study were taken & in the previows
expenments. Another group of rats was trested with $00
mg pes kilogram per day for 16 days and them alowed
%0 recover for 30 days before sacrifice, ia order 10 lears
whether recovery was on 8 histologica! as well a3 8 clind-
cal basis. A siath group of rats was fejected with ode-
thamil stroatium-desodsem st 8 donage leved of 250 mg.
por kilogram per day for 16 days w Sod whether the
strontium form of te compound prodoces evions. As
addruonal cxperimen: was carned owt in order to de-
termune the effect of pH of the urine on the develop-
ment of the kidney deuaas. One group of sit rats was
grves 0.25% ammonmm chionde in the diet snd an-
other group 0.25% of sodium bicarbonsic ia the dhet.
Edathamil calcium-dnodum, 3,000 sad 1,000 mg. per
Lilogram, was wmed in this experiment.

Aa st was made to doicrming the pathograanis
of the renal Iesioa sad 10 look for levions in other ocgane.
Two groups of 12 1ats each were giveo 300 and 1,000
mg per Lilogram of the drug daily latrapernoneally.
Two rats la each grovp were then Lufled by & blow oe
the head 6, 12, 24, 43, and 96 bours after the frt in-
Jecton. They were then eramined as quickly »s possidle,
and pecces of the heart, hiver, snd kadacy were froten i
hopentane st -30 C and thea dehydraed and embedded
in perafha under vacuum. Other tissoer fxed ia formal-
debyde sad mercuric chloride mixture of hematoxyla

P

and cosiv-stained paraflia sections were: thyroid, pers-
thyroed, beart, Liver, spleen, kidney, sdrenal gland, small
intestine, and coloa. Ksdney and total hody seighta were
obtaned at this ime. The frozes snd dehydrated tisues
were studied for cysological changes in the protimal con-
voluted tubules, for changes ia glycogen content with
Best's carmine stun, and for (a0 ~ech oil red O.

Rooults

The studxcs showed that the drug could cane a tozic
nephrosic contisting of severe hydropic degeneration of
the protrmal tubulcs (sce figure). None of the other
treucr cramined shoetd petdological changer. AR of
the animals recenving dosages of § pm. per kilogram or
highet developed bidncy besons if they received dally
injections for 8 seficxcat bength of ume. The animaly
that received 3,000 mg. per kidogram per day developed
leuoas m 43 hours; those that received 1,000 mg. per
kilogram per day chowed the Snt sigas of bxdacy daem-
age alicr four days of injocton The sasmahs rectiving
dowages of 125, 250, and $00 mg. per Lilogram per day
developed lesions ot soaxe Lime betwces 4 and 16 dapn
of treatment, but some of these dd not develop Iesions
at all Noot of the saimab deveinped Jevioms with a
dasly dose of 623 mg per kilogram given for the 16
days. It bs of interest that rats have beea gives 40 in-
Jections of 100 mg. per Lidogram per day withowt evi-
Gence of tenal damage.t Tiw E D o, in ammah treated
daily for 16 days. ae cakulated by Thomproa's moving
sverape lechaque,® way 20) mg per bidogram, with &
93% probeinbity of the eflective dose falling in the range
between 131 and 314 mg. per Lidogram Asimalhs thal

were treated with SO0 mg per hilogram per day for 16 .
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veloped the same kestoo a3 the animals treated with
dathamil calchum-dusodrum. Animals receiviag procal

alone thowed no kidney ksions. Thers were no difter-
ences briwoen the urinary Bndmgs of the trested asimals
sad of the controbs ia pH, volume, snd slbumia costent,
but wrine of the trested sainah showsd many casts and
epithelisl cells,

wers lerminally moribund st this time. Al of the snimals
receiving the lomer dowages survived the full experimont
and were Killed of that time. At the time of desth ol of
the smumats had lost between 10 sad 15% of their

Ftepatholegy

1n the animals treated with the lower doses, the peth-
ological changes were imited 10 the prozimal coavolused
twhales. With trestment of 230 mg per kilogram, oc-
cauoaal loops of the tudule sdjecent 10 & glomervive
showed mwicar pyknown sad huge lntracytoplamic
vacuoles with destricton of ocfl welly. Further slong
the p al luicd tobule e cytoplssm wes dis-
toried by senumserable smaller and irrcgularly sized
acuoles, which gave i 8 sicve-ble appesrasce, s shown
iIn the Bgure, A. There the sucia were aot shered. The
other tubulcs appesred normal Wk the 200 mg. per
Lilogram dosc of the drug. this severe hydropic degen-
erstos wis found 10 have casended 1o sbout half of
exh protumal coavoluied tubule. The rest of the tubelay
sy showed fine droplet degeperstion, as shown i
the Sgure, 8. Is the rats that recerved 1,000 mg. of
edathamal per hilogram, simost the entise protimal cos-
voluted portion of the renal tubulsr systems had wnders
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calied birdcye cells. In addition, there were hyaling
and amorphous caits ia the collecting tubules, and above
thewe Breas of obtrucuon dilatstion of the more protk-
mal portsons of the tubuics was scen. Ja somve instances
the plomerular tufts appeared edematous, and there wad
proteinod precipitate i the glomerular capaule.

1n the wctiont from the rats killed sequentuslly dur-
lng the admunustrataon of 300 sod 1,000 mg per Lido-
gram of the drug. the renst keuoa wat seca to develop
81 the end of lour days wrth the larper Ae. No levions
were reen in (he other Orgads caamined The apecial
stains for ghycogen in the trozes and dchydrated tnewes
failed 10 show the sccumulstion of this substance 8
eithet the bidacy of heart or the Jow of # from the
hepatic pareewbyma. Stam for fat were umilarly son-
contnbutory. The hematotyls-cosio-stained sectons of
the quchhy froscs Lidacyy, however, showed that the
Byaline dropiets of the cytoplawn of the provimal con-
voluted tubules increased greatly in size with tine watd
the vacuoles developed  These dropiets seemed o be
heghly watet-soluble, smce the ordinary method of hato-
logxal &iydeastion appeared 1o remove them. feaving
the sicve-hibe appearance of the renal cytoplasea.

Comment

The wifasbng appearance of kxdacy levions following
repeated adavantation of edathamdd calcium-Gaustwan
ot high dowrs definaely establhey the pephrotoix po-
tentiakity of the drug and supports the openon that the
tenal changes descnited im the cases above revulied from
edathami sdmenistrstioa Repeated dones sre decesary
betore leddons can Be demomiraied Ponibly 2 ungle
Sone could produce ievions. but this dwe would have
10 B¢ 30 hugh that & would be icthal. The results show
that there v aa imicrreistiondhip hetween the size of the
done and the kength of tme required 10 produce the
kadacy damage. [t u reasonable 10 expect thet, becauss
of the reversible nature of the lexion, there is 8 threshold
dose—the dose below which leuions mever develop so
maticr how long the drug s sdministered. This threshold

kit o

would be the amount of the drug from which the rase of
recovery would be grester than the rate of production
of injury. Thi same efiect would obtain with higher.
thas-"threahold™ doser by sllowing longer periods of
ume for recovery, Intenspenang red periods jalo aay
prodonged Uestment regimen would, therefore, scem
very advnable The fact that repeated doses are neces-
sary for development of Jewom might eaplain the lack
of Risiopatholopical lesions ia the studses reported.?
Probably edathazm:! was act givea for 8 long eaough time
10 prouuce the reaal lesons.

The dats obtained from owr experiments with rats
sflord sn indscation of doses that might be eapected w0
produce feuons in man and abo provide 8 comparbos
with therapeutic dosage kevels On the basn of the E.D
for rats trested dady for 16 day, i might be expecied
that 30% of paticats weighing 130 Ib. (68 kg.), who
received 14 gm 8 day for 16 dayy, would develop Ridary
kuoat Lew than 23% of thow given 9 gm. of the
drug under the same condsoas would develop me-
phrows, while ocaly 25% of drvidoals gives 22 gm.
would be expocied 10 excape such damage. Is order that
developaent of Ievioes occur i 4 dayn, 70 g would
bave 10 be given daily 1o & 150- man, although sech
8 persan could be pves 4.5 gm. daily for of Jeast 16
days without ddfficulty The recommended therapeutic
dorage kevel of $ gm. 8 day. given pot more thaa fve
days ta succevsion and followed by 8 two-day rest pe-
riod,! would sem to be woll withia the desizadle safety
Senats.

In the (stal cases reporied by Dudicy and othens,* the
adult peticnt who weighed 122 B, (353 £g ) received
3 %0 6 gm. on two mxcemive days, followed by two
days’ rest, and then 18 10 22 gm. (330 10 440 mg. per
kilogram) for amne succesive days. On the basis of the

data given sbove, tha individual had & high probabilay

? Menem G L. b Uw of Cot L - -
Treastng Moooy Menst Pty Beport of ¢ Contorouny Netd o1 Moo
sochengmn Uunevel Nongmad. A M. A Awh todvs Myg B0 008 (PVR)
"
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of developing reast lewons §a 8 similar manner, K might
have been predacied that the other patient had oaly a8
fair probataiity of developng 8 pephrosis from trest-
ment with 2 gm foc thive days followed by 3 gm. (200
mg. per kdogram) for five daya la the Los Alamos case
the low dose, cquivalent 10 7 gm. duily for & 153C-1b. man,
would it have been erpecied to cause roubke i more
than 2% of the cores o treated [ the eapenment re-
pacted bere we could Rot Bnd any synergntk facton,
such as unnany pH. that could eapinn thi useapecied
enhancement 1t n poruble, though, that such {acton o
general status of heahth, enducrine belance, renal dis-
cane, and of sbaormal resal fuaction could enhance the
Scphrotodic actam.

Both the cakium chelaie and the sodmm sakt of
edathamd cavee bxdney damage. The sodum form of
e compound converts to the calcium chelate on con-
tact meth serum caboum, and, hence, the sdministration
of esther the calrum or sodhum dertvative ressits in the
cakum chelaie as the form pasung through the kidacy.
Dudicy and others * pontulated that, when the wrise
fals 10 5 of helow, Uxre i a disociation of
calowm chelate, with reicase of tree calorum ion in
tsoe Bud of the budacy, whxh could brimg
the injury. Dats from the expeniments reported
0t suppoct tha hypotheris. If the Jowening of
in the tudular fuxh kcads 10 & chain of cvents
in kxdncy inpury, then, the animals that receive
bicarbortate i they diet would have beea ¢

§
:
§
5‘
|
g
ié%iggiiik

thaa the snimals recesving chloride o
dict. There was 8o duffcrence histologically, however,
Betucen the damaged kidacys of the two groups of sni-
mak M s, the st? chelate Juced ki
damage.

i

over very slowty, that b isvolved. The drug could very
well bind with & trace metal necessary fod the fuaction

u

of an cacatial enryme system. Sincs this must be 8
meta) formmg 8 chelats with s bigher stability constast
than the calaium chelate, magncuum i unlikely 10 be
involved fron, and perhaps mangancee. are more Likely
metad 1ons The mierruption ol 3 metabolx chain by ia-
acuvation of af cracntial tnrymatx fusction could es-
plam (he devehopment of nephtosis A break i the
metabolc pathway coold cavse metabolites 10 sccume-
fate, which would increase the ¢ytoplaunic oumotic
peeniure, eading 1o imbabeson of wawe by the cefl and
the type of hydrops degencration that occurred i the
rats The Jocation of the kesaoa in the prozsmal comvoluted
tubules and the gradacnt of decresung damage fa the
datal porions of the renal tubule would seem o impli-
cate 8 metabolite cucreted by the glomerulos and read-
wrbed by the proumal convoluted tubsle. The histo~
chemical Mudses made here (3l 10 give 8 basis 10 this
Bypothesan of 40 show an accumulation of glycoges sod

be conadered as » cause for sopping clinical we of the
drug. Edathamil ban proved 100 tneful clmically 10 e
vivos any cutadaxni i i e, The revenidiley of
the lesions snd the prolonjed administration of large
dows of e drug tequaed 10 produce fesioms ofer
obvicus mesns of oeing cdathamil safely. As an od-
diioaal safcty factor, #t b recommended that the drug
be used in doswer approsimating SO mg. pes Lilogram
pet day, grven for five dayy, followed by two days of rest.
Its we should slways be¢ sticnded by dally orinalysis
and should he stopped at once with the onset of signs
of senal tubular ahieration. Whether the existence of
various stages of scute and chronic nephritis preclodes
use of the drug s not known, but logically it would scem
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pocessary to proceed with extreme caution im the pres~
ence of 8 nephrtn, Toxk nephrosis, such a4 mervurial
pononing, would cectanly soem (0 erclude the use of
edsthann! because of the danger of syacrgustic cohance-

3 ; ment of the nophiotac damage with ordinary sale dosage
: bhevels of the drug.

Sanmary sad Concluclens

i The occurtrace of 1otic nephrovis in 8 woman uader
therspy with edathamil asictum-dinodrum for mobdizs-
] 100 of plutoaium prompted ¢apenmental rrinvestigation
f of the 1onicity and hustopathology of the drug. Numetous
cxpersments done on rats demonstrated for the st time
that cdathamil is 2 polcatially hazardous drug, since, of
repested sdmunntnaion of modetately large doses, &
produced ncphrosin The specific patare of the lesion
was severe hydropic degeocratioa of the proximel
twbales. The Jesion was found to be reversible and was
cleared within 8 fcw days afier cemation of sdministra-
ton of the drug. Nooe of the other tsues of the body
that were examined appearcd W be aflected. The E. Dogo
(2mouat of the drug requared 1o produce the B3t histo-
fogical evidence of damage W 30% of the anicuds
treated daily for 16 dsyr) was 20) mg. per kilogtam of
body weight per day. With & dose of 62.5 mg. per kilo-
gram per day, no kidney kriom were demonstrated.
The results of these experimcots should promose
caution in use of the drug. The revensitulnty of the lesions
wwwmm.mdwpdmdm
drug d 10 pioduce icuons ofier aa obvious means
lovnun‘lhcdn.‘nldy 1t i sugpesied that the drug be
wsed in doscs of approsimately 50 mg. per kilogram per
day. given for five dayy, and follwed by two days of
rest befoce the regimes is repeated. Daily urinalysis
should be done during the teatment period. snd, with
ouset of unusual uninary findings, sdministration of the
drug should be stopped. The prevence of acute of chroaie
mdd»m;hoo’dpmboblymnhdamhmd
the drug. .
P. O. Box 164 (Dr. Fareman). ‘
Pranssd ond Pubdrrd i e Undod Boctws of Anertes
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Reprimied from the A. N. A Archices of ladestral Hyguss sud Ocovponenal N okicing
Fotrwary 1985, V'8l 7, p2. J03-432

Cotyredt, 1950 by Americoa Nodwel Asmcrshon

USE OF CALCIUM ETHYLENEDIAMINETETRAACITATE N
CASES Of LEAD INTOXICATION

W FORUMAN, B
(08 AlamOt W saX

KL wARpY, MA
s0tToun

T. L $MMAN, MO
o8 Alamsd & Mgl
»e

L L AP, MA
AR

N RESPONSE 1o the considerable Interest which bas been expressed ia cale
aum cthylenediaminctetraacetate (Ca EDTA)' 8 ncw drog which shows
pronuse in the trestawnt of heavytnctal poisseeng, we Are sugpesting a protocal for
the use of t}e drug in lead intoxicstion

The purposc of suggpesting a uniform mode of treatrng patients with this drag
is 10 promote the o of case mmaterial as efficiently s posaible in gatheting informa-
boa alout the drug. It is hoped that during thest inital stages the trial of the drug
will be limted to experenced chinical investigators with adequate laclities for
olservation and follow up of the patients.

As an 8id to such investigaton, we have summarised the expericnce i the use
of the drug in humans 1o date and are indicating 8 dosage schedule based o taxicity
studies in animals.  These stodics were aarried out by Dr. George Msison of the
Department of Fhanmacology, Boston Usiversity Schoal of Medicine.®

Mr. Manlred Bowdich, Director of Health and Satety of the Lead Indnstries
Associstion, has agreed to hold a registry of such protocols of cases of lead poison-
ing treated with Ca EDTA in his office at 420 Lexington Ave, New York 17,
1t is planned by this means 10 make the information collected centrally svailable
for stidy.

L (s) Bosoman S, P.; Reod H, ond Robin, M.: Med Aan Dist Columbia, Jone, 1952
(§) Selcry, J. 8.: Perrosa! tummamcation 4o M. Robia  {/) Pelirap F. L. : inden Med
211308, 152 (d) Voan Ordnrsad H. &: Persowal commemicstve $o Ouw sethors.  {(¢)
Proeschar, F.: Proc. Soc. Faper. Biod. & Med 76:618, 1951 (1) Lassle, D, snd Schulling A1
Perwmal communication to M. Rubin  (p) Gethars sad Schagien. Fdnards: Prrume! com-
monicaten to M. Rubia.  (8) Grant. W. M.: Perwms) coovamoncation o M. Retsn ()
Gebes, R F_ and Raymwond, S : J. Urel. 88104 1931, (J) Abeshrune, B, and Weinderg. T.:
J. Urcl 08:314 1951, (§) Kimim B, snd Natrloon, 5. Science $13:307, 1930 (1) Popovicl,
A.; Geschickter, C. F.; Reimoveky, A, aod Ruben, M. : Prc Sor. Eaper. Bind & Med 741418,
1950, () Popervicd, A, Gesedrmhter, C. P, ond Rubim M : To be miiishal (0) Geochiciter,
C F.: Fflact of Qdwrlating Compaands on Rerkly Dutritutum of Kadio Calctam, tuod Sefore
meeting of Mo Medical Program Dirsctors, New York, Feb 70, 1981,

2 Ca EDTA may be claained by wtiting Riber Laboravwion, lag, $4H0 Reverly Bivd, Los
Angeries.
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raorocot. ror THE Use of Ca EDTA 1x weap tivoxicaron
Aime

1. To tet the ofhcncy of Ca YDTA Ja srvelrraung the excretion of bead tu umens
2 Teo betermwn the wwak sfiects of Co EDTA, H say
1 To chaaln dota bor rerablunlung 38 cptinwm Sange
€ To brtermira the brot smsde of slmintrstion of the drug
Noctamey Clnicel Date
Noaw, sex, snd age 4
Home sddrees ’
Puyricina (o chorge - -
Hosparal . .
Oecupatinel Motery o the coas of an sdek .
Fapoeors sty in fhe o of o chiMd -
Meatan! Mutary ond cxamiestios
1. Qharscter of cnvat
2 Quaicel cowrw, pxiuding revpoins te previces Bhergy
1 Pretreatmest physical tasmisnnon, with particelsr stienthen 09
(0) Land bme of Che e
(3) Involeement of the Jrrgural perves by weokness of paley ol estenser mumcies
{€) Vidie jommbacy
(€) Inveirement of custral arvvem gyoem, | ¢, racepbokgethy
Nedoa! e . ~-“
L Evidence of sele, or tonic, sctions
(0) Cardacvarculer sywoanm
(3) Gestreimsestirn! tract
(¢) Gruiverwery wast
(4) Central arveam wywem
(¢) Perighers! bhand ood how marres stedics shere paedide
2 Apprvine! of eflertn ladh sdyertive sl subiactive
Medxa! cromloatin shier ¢
1 Carctul chuetvotsm o youdide resctions fur 3t tenst & mesch snd ot detervale Gurenfer,
drpendng e Circomtsnres
Ketwary Laborstary Deta
1. U feasilie, starting tem week belwe O Wginming of trestment. collect dally erine apecd-
mene and/or bees? somgirs for bead sassy ;| contmer daily aseys ke tue ar Ohwer dage -
fowing cesastion of trestarnd; when gosedie, trgripurphyrie sulws chowid b dowe ou
e wrine
2 Hematological trrta 10 be swde laciude hrmogicbin valurs, white bicud coll comt, diforan-
tial count, stippled crll cownt, trticwloryte (oot hrwmetecrit rrafing, ticerdeng and cletting
time, and bome warrow bigey (o darect amenry ¥ temoval of merrow for Yoy b
deemned rgeactxal ) —ene st of volues in pretrensmont
3. Kowting wrine sralysie and Addie cromt
& Pwrther mudiws dhonld iaclode srrwm calciwn sad phompheres levrde, if pussiide, el pro-
toim, slwmin ghivine ratm, magretne altrogen level, pevthrcndin tims, and prevency of
orine wrobdlincgen
Far chwe follon wp of Dw pationd, Bt s erged Bt certain lalawstory Wty shuald be made
daldy buring itestmwet. Theot tests inrtude hemmglobim vaturs, whie besd cofl coumt, Siflorvm-
thal cvoet, slippled coll conmd, serum Calemn and poagdvrws Tevely, perromiin tives, sad
presence of wine grubilinngrn, Hod lead and'of orinery lead, sod primary copesparyinytia, B
uentnalive oot b aveilebie  (ther teshs shumid be mady 20 Irequently as seown practical ov ae
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cirrumatsnrys indicate.  This faliveap shwid cudtinge for thror e seven days aler the 3
1ast sdmismnnsrotvm of o drug oad Bws ko hunger intervals 84 sems wiee to The bevesngasar, .
fugavetrd Dossge
4 1. Kease by jwtrovesres drip wnly ; badslwnMUn.ﬂNhlubl‘)dhﬁ
1 gt pev ar

2 Total dune tumsted s | o gor 30 W of buok) weigie br 8 Sowre

. . 1 Maziowm totel dae gar wovk (7 d073) of 5 gm por 30 D of bunly wongit 2 dirvded donse

3 ) L Intivstasl cumtron of trosimrat Luctat = 0 diss wih § cow-vovk tout poriod betwomm
: marings dost of 73 g pev J0 W of Waly worgie ovey 10 Supn

CONNENY

The ue of ethy brmedumnctetrancetx 30d (EDITA) in bunuss is still wo rrcent
that very few reports have reacted the stage of publcatue. Mot of the tndoraution
contained ia the accompanying tabie was oltamed by personal commumeatn with
those presently cogaged in the wurk. Becanee of the current nature of the wurk, the
complation necessardy ks oot complete. 1t covers, however, most of the cases wp
1 0 July, 1952 It s surprising that, s vicw of the recent applxation of this agemt
F 80 biological probicms, there have alread) bren mote thea 10D instances im which
- the drog o #ts chelates were adowmetered 10 bemane.

Of the eghl jatemts wnth Wad joerwning trrated with Ca EDTA, fwe were
1 children and three aduks. In the foar cduldren whuwe cases nere acvte there was
f marked alicviation of sympoms withun several boasrs of trvacment.  In every patiemt
g in whom urinary £ samys were determuned, thete wis eonvderable enhancrnent

. o I'S excretnn following tremtrrent, wp 30 3 {ator a5 high s 20 in one peraom. .
" Thetr was 5o evidence of twaxsty frum th pee of the drug. oor were there sywg G

Soms associated with the swishaatum of ('S The higheot sngie dine of Ca EDTA
sdminstcred was 10 goi. fivem W 8 paterd with beryfhcais.  This patieet reccived
& tital of 949 g ovet 8 petwed of 22 daye. §m a very large seney, the wnctenplexed
acid was gerd a0 an antxuegulant ko transfusken into fwtients.  Even in persane
froerving swsitipde transdsacns there was a0 cvidence of o effect.  In athes peticuts
the FDTN wae given exjernmentally w study Ca metabedisrn 1o coe strdang inci-
dence, 8 patient with fermwnal catoocem with omenlytic lesions, 0 whm the
seram Ca levels were as hagh a4 28 wg 100 cx, 8 single dose of 20 gm. of FUTA
was admimstered imtravenowsly i 20 smnutns, and the setum Ca forel was brougit
down 1o K8 mg /1 ox. in one bhour.  [a ather expenimental studies, the Ni and
Mg chelstes were admimistered. The wee of the Mg chelate tesukted i aggeeciable
depression of the serom Ca and I Jevela.  This is to be expectrd in view of the fact
that Ca will digilace Mg from comdenation with FDTA and will te removed from
the tudy as the chelate of the FDTA. Other homan appdnatvns incloded sch
usey A wreteral irrigation b0 duwdve caliub and eytwadhes to Tomwve calnix
deposits,  Topecal apgdxcations ia the bem of water-aobubde cimtments indicate that
FEDTA is readily carrwed theough the sloa.

The kow tonxcity of Ca FIITA s exjlained by the findings in studies unaing the
C*labeled matenial.  The material iv excreted unchangrd. Al of the drug can be
scvcanted fof in the encreta. Sty 4o ‘0% of the edernmmetered drug bs present ba
the uring alier & houes, 93 to 9% atier 23 houts. The teimainder Is in the fecon
Distribution stardies trveal no vsorval kcalinthm of the drug in shy wegan during
the time the matenal b in the body.
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