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During the past year, two papers toucning on the
orpanolend ions have beeun noted that may have some
wppliecation 1o biologlenl work. 7These ars the papers
of Snyder =and Henderson ou the detarmination of lesd in

air and in antiknock blends by the dithizone reaction

(Analytical Chemistry 33%: 1172-50, iug., 1yelj.

wialy

We hesve just submitted for publication =« bLrief
comuunication oo the scvlublility of tetraethyllead (TEL)
in water. Abont U.<¢b mgm. of T'RL dissolves in a liter
of water at 0% to 4U° Z., « rather low sovlubilitf. &y

W
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gy of comparisuvn, 1% may be voted that TEL is only ten
times more soluble than menqllichmsrcury {estimute of
falter Hgghes, 1%57) . Our velues will be the first to
be published; the solubllitlies privately reporitsd in the
litersturs of Ethyl Corporation sre £U to CJ timss ss
reat. T[he mensured sguscus sclubility emphwsizes tne
probeility that TEL will associste with 1lipid msterials
fu the body. Considerscion of Hildebrand's sclubilicy
parametersy sug.esté that some sterols may clOSély
resemble TEL 1in sovlubility, but othner factors as ws.i. ss
solubility are doubtless lmportact in determining the
dlstribution of TEL Aamoni tissues and cellulsr

comgonents.
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If TEL is tu be elimln=ted s such from the rod.,
1t will probetly be Adissclved in lipid, e.g., via t=e

Intestinal tract in winersl ovil.
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If TEL 1s uot elimiuated 23 such {rom the zuily,
1t is decomposed. The first Jdecumpousttlion uruduct we
have 1dentifled as being formed Llrr vivu is the triethyliead
ifon. This is {ormed exclusively !n the 1ivér, presumsbly
1n the microsumes of the liver cells, accordins no
Grewer (1999). Perhaps the diethyllesd ton is also
formed, but of this thers 1s little evidience as yet.
The orgsnoleaﬁ tons must be formed =s cumplexes with
chemicnal éfoups presently unidentifled. bacsuse the
or.anolead lons 4are capadie of combining mers flirmly
than TEL with bodily constituents, 3nd Lecsuse they
are formed from TEL tu a rather large extent, aond bscsuse
they persist 1u the body for 3ays arter thelr formation
and pecause, although formed in one organ, they sre
transporte? throuyhout tha btoly and thus affect othsr

urgans, (hese lons warrsnt our atteniloun.

zecsuse the organolead ions are presumscly druu.rt
into existence s complexes in the cells, a2ud bscause
they probably exist iu the body 1a combinacions sumewns:,
resembling tHosé-of the inorganic lesad ions, and bacesuse
they m1uy be expscted to exert their iuflueaces ou hosll,;
fuoctions throuyh thelr combinatiuns with varlous
chemical ;roups, 1t is impourtant to detarmine the
affinlties of these luns fur the various chemlcslly
functional groups aith which they mey come into contact
in the body. In other words, the staolllty counstantg

uf the orwsanclead fous with various ligunds a«re of
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wnimportent, togusther with en increesing reslizstion of
sowe ©f the limltetlons of the methodoiogy (confirmed in
the ilterature, e.g., on puge 30 ¢f Reazcett! end Rogsotti's
booi, 1961}, led us tc turn from spectrophotometry to the
potentlomstric messurement of the stability constants in

complex formation, ag 8 way of epproach.

The potentiometrle messuremenis show ciearly the
exlstence ¢f complexez ¢f the orgsucsiesd ione in agued ug
solutions at body tempesrature. In gepersi, the diethyllead
oo forms stronger combinsticus with ligands than does thé
trietuylisad ion; oY the thres ious, the invrgunle lead
ien forws, so far as we have Getermined. ths strougest,
most stable complexss. The atroggest cusples we have
cbserved ls that of EDTa (Verseune, sthriensdiamine tetra-
acetic ecid] with inorganic leaz. EDT: rises complezes

with the disthyllead iou, contrary ve publishsd report,

but & complex of the triethyliesd Llon

ig barely
detectable Ly the technic se have uses. Thess obgervatlons

ot only suggeat why EDTA mey full to counsersct the

©

toxicity of trikethyllead {(s& reporced fur slicec of brain,
by Oremer) but indicsate that the anelo;v wel vsen the
organclead iouns und iporganic lead may Le pushsd too far,
In EDTA, ths complexing groups srs the cecroexnyl greupe

aad the nltrogen stome. We have eXxsmine: ths coﬁplexiﬁg
strength of thess groups in other molecules, e.Z., aegtat&,

berzvste, aminoacetats. And we have exsuined molecules

containing other ‘types of groups, e.g., thiols, phenolile

viE (0002408
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