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is relatively constant, totalling about '100-400 mg, [of which
a2t least 90% ig stored in the bone. . |

Blood iead levels are evén.more constant, remarkably Sfe

seems to be an increase in the blood level as one goes from
a rural to an urbanized area. This phenomenon is not well
related to the density of motor vehicles in|these respective

rrunities, and the urb“”erLaL gled*ﬂn* ig ohserved in arcsas

of the world with very low number of cars. |[When ong goes from
? society to society the differenc es in blood|[lead levels are
" ) i o ) A i ) )
| not impressive. Yhe Dlcod lesad level of ruzgi
|
; exawple, approxzimates that for rural North Amcricans.

Soft tissue lead levels and bonu-1 &d lTlevals dp not cor-

b relate we*i in 1164VidUalo ‘The lead in thge bone seems to

increase with age whereas the soft

not rise after the end of the second decade! In fzinales the

scft tissue lead levels tend to be slightly||iower than in

males, while in hone thb le 30 coi"Cﬂt?Qiiqn in females is

very mach lower than in males, This lowsr Bone level of lead,

Chowever, algo rises with 2ge as in males., 'hildren) show very
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which approximate those noted in medern auto?sy raterials, viz,

40 to 50 ppm,
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individuals)and varispiliity in lead absorpuion,

of blood lead levels is extremely imprﬁssive;

lead levels, and whether in fact the biolecg
consistency reflects a biclogical necessity

no evidence for this, but we havz nc evidence

i 3 o - T N - o
the case, It isg generally true, however,
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The competition between metals for ligandsl des

among these factors are the

#he metal. The protein is composad of sdre 52

groups, cone-thir

ticnal thinking, this high conCLntration}of suk dry i froans
should yleld a material with great avidity for ad. This is

"nct the case Zn‘fiz however, and lead is not

The balance between metals is essential in

tionz of metal Diochenmistry and toxicity.| Hetal

3 2 , ~frect of
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axample is that of molybdenum intoxication vwhich is cbhserved

in Somerset in Enciand and in the we
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The peripheral nsrveus manifestations of lead

. . i
| .
are not related to these phenomena, but it is entiirelyv possib
that lead may altach to sulfhydryl groups o

system peripherall : : o

Another system where investigation may| yield information
|

on the biochemistry of lead is that related}to oxid
!

horylation., This process depends upoen *“e‘Lnchri

. membranes, which among other things,

the respective levels of calcium and potass

1
|
?
\
%um inside and

outside the mitocchrondria. Tme

J

airment of this menbry

. . | . i g -~
carpon tetrachloride is assogiated with a dramatic g£hift of

R LiiTo inrnto e vl £ TNCI 3T Y et aiC) TIEY Lrrifc(aiiis S oricy [

Conoanta into the wiiochondria and an uncoupling of

- - ~ 1= P o ! . < - - P ) s - L.
and phosphoryiation. The sulfhydryl ligands of the mitoechon-

PRk

Grial memwbrane suggest that the attachment of lead or othex

metals to the membrane may interfere with 1*% intrinsic wmeta-

DJ

olism and its ability to protect the intra-mitochond

|
¢
[ 1

environment. Un 3er such circumstances. the metals mi

|
expected to cause significant damage to the \nergy retabol ism
i
svstemn, i
1

There are undoubitedly ways in which thel effect
. t

on nucleic acids wav be reasured. We know that the pinding
i
|
of lead to nudleic acids causes thelr hydrolysis. Rkepscawch
in this areca iz currently less wa2ll developed, however.
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amino acids., Since

L3 incroeased morse than that for the tﬂ““

lead can fomr beonds with the phenoxy group of tyrosine and

the imidazolium group of histidine, one can speculate that
the binding of lead to these two amino acids is related to

-

It has bezen suggested that the amino-aciduria may be
retlated to changes in mitochondria. Isolated mitorhcondria
have been studied and show swelling and a defect in oxidative

phicsphorylation, This defect is demonstrated with| a pyruvate

findings [indicate

that lead interferes with early stages of electron transport,

L T TR R
1 LU 35 R N L W 31

in the ‘“complex cna"

part of the electron transport system

EDTA, and various covcentrations of lead. | At a lead concein-—

I 2o o " D - ) . L
Traticon of 1 x 10 wmolar, there is a small
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uncoupling. At a concentraticn of 2.z 107

mplete paralysis of respiration indicati?g a tovfic effect -
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of the lesd upon xidney mitechondria. The|concentration of

HE 0017381




Yot \

-oohondria are rucn lowar than those

48]
ct
Jouta
)
)
rk
baes
=
5
423
F.l.
T
0]
Q
Fh

€

v
0]
i
]

lead localization in organslles. In control rats thers is
more lead in the cell nucleus than in the mitecho ndria; how-

. . . >

rats on 1% lead acetate diets there %s a small

.
0

evaer for tho

rﬂ

incremant of lead in the nucleus, pr imarily|in the Aintra—~-

: 1

nuclzsar inclusion hodies, It is not possible or appropriate

(@]

to compeare the concentrations of lead in mitochondria from

in vitro gtudies to in vivo studies, ¥FWevertheless,| the con~

S, P D A

systems appear to be

e
I-«-
.L\

Concentration of lead . in

ody can bs demonstrated by auvtoradiographi
ing exposure to labellied lead.
The morpholcegical appearance of the intranuclear incla-

siocn hody in rats is the same as that obsexrved in humans

acutely expcsed to lead. The electron microscopic appearance
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of the bogay is characteristic. Tthv is a dgnse <

surrourided by 'z geriphery of fibrillar matérial containing

nucleus is normal under these conditions indicating| that




formed by accretion .of lead- ..

dv grows vy continuel addition
of this material. The intranuclear inclusion beodws oocur:, typi-
cally only in the nucleéi of the proximal- tuk tar cells. The

u
[
|
) . -
.y some

|
: : 1 e
phencmenocn comeonly- seen in the cells of tde{distf%l‘tug}es
- - s

The intranucléar inclusion body may be lisolated by the
classical methods for isclating nuclear materials and nucleol i,

11, but

does not damagse the intranuclcar inclusion gltexr their

ase or DNA-ase there is iittle if any defect, indicating the
H el
T niva ek SINC S wnta ek ‘
of RNA or DNA or thelr complete avsence. 'Yreatment

f\

o
w1t; preteolytic enzymes such as. tripsin dogs cauge [a change

| which apparently reflects the splitting off |

fragment., The remaining materials presumably still |[contain

-

cad and some protein, More positive iddentification has not

! FRAML
i Cbeon possible with the guantity of ‘waterial available,
z : : A ‘

There is evidence that lead enters the |urins by both glo-
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secretion avroesstubular [lining
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Lead in the urine has been shown to be ;rwaﬂ*h an inorganic

Intranuclear inclusion bodies may rCL cesent & sitorage

of excess cuantities of lead that enter thie nucleus of the
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expozure which does not cause anemia or other signs of delri-

among the most sensitive indicators cof change.
Tt has been noted, however, that effects can be cbserved

at this and lower dose levels if rats. aro p!ac%d on a low-

ki

calcium diet, i.e., 0,1 gram percent, which is jusft sufficient
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