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To: All Met"be*‘s of \oh"‘ L"w: (onmontal Hcalth Committee
=‘From- J F. Cole, Se. D’_

Gent.lemen' t _ T

" Enclosed are two reports for your interest:

1) 1LH-15) Study Atmosvheric Contaminants in Animels and Man
Taree Month Progress Report - This report includes initiet data on
the exposure of rats and monkeys in preparation for the h,wan vol-
unteer stuﬁy. : .

2} fToxicity of Ora'ljly - Adm'nlstered Lead ~ Program Summary
- This recently completed program was sponsored by the American Pet-
« roleum Institubte at Hazelton Laboratories. Through the kind per-
© mission of Dr. H. H. Golx, Mcdlcal Director of the API, ws are dis-
trivuting copics. to members of the ILZRO Environmentel Heoith Com-
mittee. This report is for your personal use only. It siould not
" be cited.as a reference .since it will be pub'l ished in the near
i‘u’cure hy .daz.elto'z a.nd the API. '
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INSTITUTE OF EXPERIMENTAL PATHOLOGY & TOXICOLOGY
: ALBANY MEDICAL COLLEGE
ALBANY, NEW YORK

INS54 - LEAD
P THREE-MONTH PROGRESS REPORT

“Expocure of animals ~ rats and rhesus monkeys - to an atmosphere

cdhteining lead particulates was begun on March 12, 1970. In the experiment, the

. 'argimals are exposed daily, 7 days a week . to lead sesquioxide particles at a nominal -

' concentration of 20 Jg per cubic meter. These parti'elesfare gene;ated by burning

tetraethyllead in propane.

Periodically, samples of chamber air, diet, ‘wafer, blocd, urine and

_ feces have been obtained for estimation of lead content. Additionally,blood and

urine samples have been subjected to certain routine clinical examinations and
certain special tests which are indiéativ‘e 6f lead intoxication.

‘The: followmg is a brief disc ussion of the results obtained to date.

» 'Chamber. The chamber is operated from 11: 00 A.M, each mornmg until 9:00 A M.

the following morning During the dally two-hour shut-down period , all necessary

.mamtenance of the ammals withm the chamber is performed ., Concentrations of

atmospheric lead w11th1n the chamber are determined several times dally durmg the

week and at least once each day on Satuzday and Sunday. Measured volumes of

" air are w1thdrawn from the chamber through a fllter hav.mg 0 .2 micron sized pores.

Matenal on the ﬂlter is then d1ssolved in dilute nitrlc ac:1d and leac’ is estimdted

by atomic absorp‘uon spectrophotometry The mean of the several dc:termlnatmns

performed during each day is recorded as the lead concentration for that day. The

average daily concentration of lead in the chamber d uring the first threc months of

Operation was 20.2 ¥ Hg per cublc meter.
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Since the production of lead sesquioxide particles in the chamber has
been by way of a heat generating process, careful monitoring of temperatures
within the chamber has beén performed. Both an industrial recording thermometer

and a laboratory thermometer have been employed. The highest daily temperature

V observed has ranged from 79-86° F. The "usual" maximum is 81-82° F and during

'f.he S days that the temperature rose to 86°, there was a failure of the air condition-

ing system in the facility.

Lead in Blood. Periodic estimations of the lead content of blood have been performed

on the animals in the chamber and the control animals. The results of these deter-

minatiér_:s are shown in Table 1. It is apparant that lead concentrations in both

rats and monkeys _afe significantly greatef in the animals housed in this chamber.

Blood levels of rats in the chamber are nearly ten times the concentration of lead = .

in the 'cohtro.l animals. It is not vet possible to ascertain whether the levels are

ot

c‘:ontiriually rising or whether they hav_é r_eached a maximﬁm, ‘though fluctuating

level. -

It is also of interest to note the blood lead levelslir.l the control animals.

-Levels in :the' morkeys have continually decreased since they were brought into the

laboratory. In the control rats, however, which have always existed in a laboratory

em)ironment, ‘the blood lead levels have maintained a constant low level.

. Lead in Urine. Concentrations of lead found in urine are shown in Table 2. Although

‘the trends are similar to those found in blood, the deviations are greater. This is

partly a reflection of the wideé variations between individ ual animals and partly due
to the veq} ;ow levels being estimatéd_ . The data are presented in a different form

in Tablé 3. In this case the amount of lead excreted in the urine over a 24 hr

' period is shown. Here again is seen a trend toward higher amounts in the experi-

mental animals.
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Lead in Feces. Concentrations of lead in feces of the rats and monkeys is shown

in Table 4. The excretion of fecal lead over a 24 hr period is shown in Table 5.

Although the means are generally higher in the feces from animals exposed to lead

' in the chamber, the variations in results do not permit an unequivocal interpretation.

The lack of highly significant rises in urine and fecal lead in sp.ite of

‘the la’rger increase in blood lead levels may mean that some deposition of lead in

tissues is occuwring. This will be examined when samples of tissue are taken at

autopsy for lead estimation.

Specia_l Chémist'ry. Samples of urine have also been examined for levels of delta

aminolevulinic acid, porphol:ilinogen and coproporphyrin-substances which are

" there any differences between the experimental and control animals.

uéually indicators of lead toxicity. In neither the rats nor the monkeys were

Clinical Chemistry and Hématology. Rc':utiné clinical and hematol’ogical examina-

tions of blood have not revealed any differences between control and experimental

animals. The parameters investigated were serum glucose, sodium, potassium,

calcium, phosphorus and glutamic-pyruvic transaminase. No significant differ-

ences were noted in the hematological examinations.

KWA

S

Travis B. Griffin, Ph.D.
’ Project Leader

, Cameroh Russell
Alternate

DUP050312332




-t

v .
PR R

Tlme;f( N Control Chamber
determination  no. of Pb conc. no. of Pb conc.’
B animals  (ug/100 ml) animals {pg/100 ml)
Monkeys 4 7.8% 1.7 4 12.8% 1.3
4 5.0%o0.8 8 11.4% 1.3
4 4.3t1.3 7 8.3t 2.3
4 3.3% 1.3 8 12.9 * 3.1
« Rats 1 mo 8 2.6t 0.5 8 12.8 £ 2.7
2 mo 8 2.5% 0.8 8 9.8% 2.2
3 mo 8 2.9 7 26.6% 7.0

*0.4
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Table 2. Concentration of Lead in Urine

Time of Control Chamber
determination no. of Pb conc. ~ no, of Pb conc.
animals {1g,/100 ml) animals {(pg /100 mi)

0 - - _ 7 3.1% 1.4 -
2 wk ' 4 8.9% 3.3 8 .‘9.4 ¥ 4.4
lmo 4 4,6% 1.2 8 4.8% 0.7 -
2 mo 4 1.6t 0.8 8 4.9% 3.5
3 mo z 2.6'.-'1‘ 1.7 8 .' 6.0 % 3.5
1wk 8 2.5+ 1.2 - -
1 mo 8 1.4%10 6 . 3.2tz
2mo :33" 2.4t2.4. 8 3,5t1.8
4 mo '8 1.3%to0.2 8 . 5.7t 5.7
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Table 3. Excretion of Lead in Urine

Time of : Control _ Chamber
determination no. of Ph conc. no, of : Pb conc,
animals  (pg/24 hrs) ~ animals (pg/24 hrs)
Monkeys 0 - - | g ety
| 2wk 4 18.8+17.8° 8 134+ 5.5
1 mo 4 ‘13.5*:;3.7 8 9.6 3.1
2 mo 4 13%to7 8 - 12.3%10.2
3 mo 2 s7tas . 8 103t
Rats_ 1 wk § ° 0.30%0.06 -
v 1 mo - 8 0.18£ 0.07 ‘-_6 ©0.32%t0.13
2 mo 8 6.2‘z.t 0.08 8 | | "0.44% 0,18
3 mo &  0.16%0.08 8 0.40 % 0.21

.
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Table 4. Concentration of Lead in Feces

Time of ' Control. _ Ghamber
determination no, of Pb conc. no. of " Pbconc.
| animals . (ug/9) . ‘animals * (pg/9)
Monkeys 0 - - L7 2.7t 1.4 -
' 2wk 4 sa*tz2.3 8 . 3.4tz
ime 4 3.3t0.6 8  6.1%t2.6 .
2 mo 4 0.9t 0.7 8 . 4.6%2.9
‘3mo 2 4.7%t3.s 6 8.1% 3.6
Rats_ 1 wk I s4t10 - -
' 1 mo 5 8.2% 6.9 7 . 8.6t 4.0
o 2 mc% 6  7.7te.a R | 10.1% 3.1
‘ 3 mo 7 patza 4 0 s.3taa

Sr A By
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Table 5. ExCre tion of Leéd in Feces

Time of
determination

Control

Chamber

no. of

Pb excreted

" no., of

Pb esxcreied

Monkeys 0

co sy

Rat

v

-
\

animals  (ug/24 hrs) . animals (pg/24 hrs)
- - 7 12,1 7.7
2wk 4 5.1%2.3 5 211+ 9.4
1 mo 4 '10..0 t4.8. 8 12.1%8.0
2 mo 4 9.0'% 5.5 | g - 4.8%3.9
3.mo 2 1014 ._'.6 13.0% 6.1
1 wk 8 4.6t1.8 - -

1 mo 5 4.0%2.3 7 6.0 ¥2.5

2 mo 6 4.8+2.3 7 6.3%4.7

3 mo 7 4.7%2.5 4 5.3%2.9
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