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. INTRODUCTION

Few persons will disagree that the ingestion of old lead~based paint i/esenfs a
potential health hazard to young children. As a result of reports by Kehoe, Chlshoim,—
and ng,:?l medical researchers, paint manufacturers and legislators have recognized the
seriousness of this problem and are acting to establish safe concentrations of lead in paint,
Te do this, they have voluminous reports on clinical chservations and animal research from
hich to draw. Unfo»rfuharely, most of this mformahon is based upon the old white lead
paints or elub]e lead salts, which are not repreaefji-/c:fx§7 of the paint formulations on

: et, Some g5 have been reported. which indicate that lead compoupds
are not s readliy ledched from modetn paint films, :

Before safe concentrations of lead in paint can be intelligently established, we must
evaluate the foxicity of the lead as it exists currently in modern paints. 1t was the purpose |
of this si‘udy to evaluate. the ]'OXICI‘I’)’ in rats produced by different concentrations of modern
paints. con’rmmmg lead ocfocre. and lead chromc’re at varying concentrations compcred o an
old paint fermulation containing! ‘white léad The results are presented in the following

pages.
Il._METHODS

A. Preparation of Paint Films Containing Different Concentrations of Lead

Paint films without added lead and with added lead compounds in the form of
lead octoate, lead chromate, or lead carbonate were supplied by members of the
National Paint and Coatings Association. Paints which contained lead octoate, and
lead chromate (medium yellow) were prepared using a flat alkyd paing formula based
upon a Federal Specification TT=R-266D Type | Class B alkyd resin. A white lead in
oil paint was prepared from a formula typical of this type paint as it was used in the
1920's, This contained a high percentage of lead carbonate. The flat alkyd paint
without added lead was used for control. The percent of lead in each sample was
calculated on the basis of the nonvolatile material. Dispersion was accomplished with
a Cowles Dissolver and the pigment volume concentration was held at one level. The
paints were placed in pans and allowed to air dry. This was followed by forced air
drying at 120°F to volatilize any remaining solvent, Paint films were ground and sieved,
and chips ranging from 0.5 to 1.0 mm in size were used for this study. This chip size
was selected on the basis of a preliminary raf feeding study which established that rats
would selechvely eat around larger sized chips but would eai' chips in fhe selected
size range.

The concentrations of lead in the different paint films were determined
independenily by DeSoto Incorporated, the Sherwin-Williams Company and Midwest
Research Institute, using Atomic Absorption Spectrophotometry.

1
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Twenty male and 20 female rats were assigned to the control diet, and 10 males
and 10 female rats were assigned to each of the remaining diets, Each diet
was fed in g 9-0z wide-mouth glass jar which was secured to the cage. Tap
‘water was avdilable ad. _l_ﬂ:_:_iivum during the entire experiment.

Feed consumption wc:s_ measured twice each week and caleulated on a daily
basis. The dnimals were weighed once a week. “All rais were observed twice or
more each week for toxic signs. ' v

After 4, 8 and ]3 weeks, a selected number of male and female rats from
each group were | laced in metabolism cages for the collection of 24~hr urine
samples. A portion of i-he co{lecfed urine was used for urinalysis and the
remainder Frozen for CIS;CIY oF delfa-ammoievuhmc qcnd cmd c0pmporphynm After

D. Ana_[y;i;

1. Lead analyses of paint chips and diets coniwining paint chips:

a, Paint film: Ten-milligram samples of paint chips containing no
lead or 0.08% lead octoaie were charred with 3 mi of concentrated nitric acid
and dry~-ashed at 500° C for 2 hr, The ash was dissolved in 1 mi of aqua regia,
diluted to 5 ml with distiiled water and this final dfiution measured for lead contfent
by atomic absorption. A

Ail other paint chips (10 mg sq‘mp'ies) were digested in 15ml of a
mixture of concentrated nitric acid and 37% perchioric acid (2:1, V/V), evaporated
and the remaining perchloric acid solution diluted to 25 ml with dasﬂ“ed water,
This final dilution was used for atomic absorpiion specirophotomeiry.

b, Diets: One=-gram samples of feed were digested in a mixture
of concentrated nitric acid and 37% perchioric acid (2:1, V/V) and their
final dilutions adjusted to make their lead concentrations wafhm the deteciion
limits of the atomic absorption technigque.
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A sample of old lead~based paint collectéd from walls of old dwellings was obtained
from the U, S. Department of Commerce, National Bureau of Standards, Wcshmgi'on, D.C.
This paint was intended as an analytical standard and had been pulverized and sieved
through 325 mesh screen (0,06-0,08 mm size) and contained 11,92% lead by weight as
carbonate,, This sqmple will be referred to as "NBS lead paint® in his report,

B. Preparofion of Die"f-s : ' 7

Diets were prepared by mixing paint chips with Purina Rat Chow mash in the
concentration of 0.1% (weight/weight). This was accomplished by first preparing a
10% concentrate (paint film/feed, w/w) in a high-speed twin shell mixer. This concentnate
was then added to.the appropriate ameunt of Purina Rat Chow mash to give a final concen-
tration of 0.1% (paint film/feed, w/w) and mixed for 10 mmu’re_s in a bulk mixer,

Each diet was prepared three times during the experiment and samples of each of
these preparations were assayed for lead content,

C. Expenmem‘al Procedure

Two hundred weanling (40-60 gm) Charles River rats (100 males and 100 female
rats) were used for this study. Upon arrival rats were housed individually in air conditioned
quarters in polycarbonate cages containing hardwood bedding and filter tops. After 5-7
days of equilibration, all rats were assigned one of the following diets.

1. Rat chow plus paint chips without added lead (control)

2. Rat chow plus paint chips containing 0.08% lead.as lead octoate

3. Rat chow plus paint chips containing 0.53% lead as lead octoate

4. Rat chow plus paint chips containing 2.05% lead as lead octoate

5. Rat chow plus paint chips containing 0,42% lead as lead chromate

6. Rat chow plus paint chips containing 1.95% lead as lead chromate

7. Rat chow plus paint chips containing 12,43% lead as lead chromate

8. Rat chow plus paint chips containing 66,05% lead as lead carbonate

9. Rat chow plus NBS lead paint containing 11.92% lead as carbonate
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(5) Urinary coproporphyrin; Urinary coproporphyrins were determined
by the method of Schlenker and Kitchell .22 These analyses were performed in subdued
light.

¢co Urinalysis:

(1), Urinary protein (albumin): Urinary protein was measured with
"Uristix" reagents strips (Ames Company, Elkhart, Indiena), -

(2)‘ Microscopic examination of urine: Urine samples were centrifuged,
the residues resuspended, and examined microscopically for the presence of erythrocytes
and leukocytes under hlgh power fleld and for casts under low power field. :

d. Tiss “'Ue lead'

U) Blood: One milliliter of blood was mixed w:fh ] ml of a mixiure
of 5% trichloroacetic acid: 37% perchloric acid (3:1 v/v). The sample was cenirifuged
and the supernatant filtered through an AAWP 0.8 u Millipore filter. The supernate
was analyzed for lead with an atomic absorption spectrophotometer using standards prepared
in control rat blood, s

(2) Other tissues: Bone, liver, kidney, and brain were digested in
concentrated nifric \ac:d evaporated to dryness and reconstituted to the lowest possible
volume with 20% nitric acid, These solutions were analyzed for lead by atomic absorption
spectrophotometry,

(3) Atomic absorption analysis: Lead concentrations were measured using
a Varian=Techtron AA-5 atomic absorpfion spectrophotometer. Sample solutions were
aspirated into an air-acetylene flame and the absorbance was measured at 283.3 nm.
Background mferferbnce was determined with the use of a hydrogen continuum lamp at
283,3 nm and subfracfed from the absorbance obtained at 283.3 nm with the Pb hollow
cathode lamp.

E. Pathology

1. Gross pathology: At necropsy, rats were examined for gross
abnormalities, their livers, kidneys, spleens, hearts, gonads, thyroids, brains, and
adrenals weighed, and the relative organ weights calculated. After weighing, a
portion of the liver, kidney and brain were taken for microscopic examination and
the rest of each organ was measured for lead content. A femur was removed fo be
used for the measurement of lead in bone.

2, Microscopic pathology: * Bone marrow smears were prepared for
myeloid/erythroid cell count. The following tissues were fixed in buffered neutral
10% formalin: brain, liver, spleen, stomach, small intestine (duodenum, jejunum, ileum),

5
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2, Analyses performed upon each rat:

a. Hematology:

m 'H‘em:qi'ogrif; Hematocrit was determined in capillary tubes using
a microcapillary centrifuge (International Equipment Company, Bodel MB).

13/

(2) H‘emggl:ob"in_ Hemoglobin was measured as cycnomefhemogiobm.

(3) Eryfhrocyfe and leukocyte counts:  Total erythrocyte and | eé}mcyre
were counted using a  Coulfer Electronic Parﬂcle Counter with 100-y aperature —

' (4)- Reticulocytes: Reticulocytes were counted by the methylene 'b.luﬁe"__ﬁ
method using the Miller disc.2 :

(5) DIFFerenﬂal Ieukocyfe counfs Wright's stain was used to stain the -
“leukocytes for examingtion,

(6) Erythrocyte osmotic Fraglhfy Osmotic fragility of erythrocytes was
quantitatively determined by subje fimg heparinized whole blood to sodium chloride
solutions of different osmolarities.” The concentration of sodium chloride which hemolyzed
50% -of the erythrocytes was obtained from a plot of percent hemolysis versus sodium chloride
concenfration.

b, Body fluid and tissue chemistry:

(1) Plasma protein elecfrophoreﬁc patterns: Total plasma protein was
determined using the Hycei Biuret Reagent (Hycel, Inc., Houston, Texas), The quantity
of each plasma protein was determined electrophoretically on cellulose acetate and
expressed as a percentage of the total plasma protein.

(2) Erfrhrocyfeméwammofevuhmc acid dehydrase (ALAD):
-Amlnolevullryc acid dehydrase activity was determined by the method of Lichtman
and Feldman.2 This procedure was sfarfed 30 min, after each blood sumple was fakem

(3) Erythrocyte protoporphyrin: Protoperphyrin in erythrocytes was
measured by the method of Heller, et al.Z/ = This analysis was performed the day after
blood was withdrawn. ' :

(4) Urmcz‘y &-aminolevulinic acid (ALA)/ Urinary &~aminolevulinic
acid was measured acce ing to the Davis and Andelmant? modification of Mauzerall's
and Granick's Method. These analyses were performed in subdued light.

DUP040008883



Paint Film

Control Paint
Lead octoate
Lead octoate
Lead octoate
Lead chromate
Lead chromate
‘Lead chromate
Lead carbonate
NBS: lead paint

TABLE 1

CONCENTRATTON OF LEAD IN PAINT FILM

- Theoretical Lead

Concentration Paint Companies

MRI
&)

Measured Lead Concentration

Averageb/

B

0.01
0.08
0.50
1.90
0.42
1.80
12.57
63.20
11.872/

< 0.02
0.07
0.56
2.20
0.41

2.10

12.30
68.90
11.98

0.01
0.08
0.53
2.05
0.42
1.95
12.43
66.05
11.92¢/

a/ Measured by U,S. Department of Commerce, National Bureau of Standards,
Washington, D.C. o

‘2/ Average of paint companies and MRI wvalues.

¢/ Average of Bureau of Standards and MRI values.
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colon, pancreas, kidneys, urinary bladder, qdrenals, thymus, gonad, thyroid (with
parathyroid attached), mesenteric salivary gland, lymph nodes, heart, lungs, diaphragm,.
skeletal muscle, and prostate or uterus.

Tissues from all 13 week rats fed the contrsl, 2.05% lead octoate, 12,43% lead
chromat ” “‘66 05% Iéad carb nate, and the 11 92% NBS lead paint diefs were embedded
in para 1.+th ckness of 6 ‘B, stained with hematoxylin and eosin and
examined for histopal )

F. Statistical Analyses

Control and treatment values were compared statistically using Dunneﬁ“ s
multiple-comparison test with P<0,05 as the criteria of significance, '

I, RESULTS

A, Concenfmhons of Lead in Paint Chips

The concentrations of lead in the paint chips supplied by the Members of the -
National Paint and Coatings Association were analyzed for lead content by DeSoto -
Incorporated, the Sherwin-Williams Company, and Midwest Research Institute (MRI),

The results of these analyses are shown in Table 1. The control paint which did not contain
lead octoate or chromate was found to contain approximately 0,01% lead. There ‘
was a reasonable agreement between the different analyses, so an average ppm of lead

was computed and used for the actual lead concentration of each paint film, Lead con-
centrations of the lead paint obtained from the National Bureau of Standards were averaged
in a similar manner.,

B. Lead Analyses of Diets Containing Different Paint Films

Table 2 shows the lead content of each diet. Purina Rat Chow mash was found
to contdin approximately 4 ug/gm of lead (assuming 0.1 pg/gm of lead was contributed
by the control paint). The ug of lead/gm of feed which was attributable to each added
paint film was reasonably close to its respective theoretical value, The average total
g of lead/gm of feed for each diet was used for the calculation of weekly and total
lead consumptien for each rat.

DUP040008885



C. Preliminary Feoding Studies

Before beginning this study, a pilot experiment was performed to see if the rats
were consuming the lead paint chips along with their feed. Three rats each were placed
on the control. dlef dnd the 66.05% lead carbonate diet. .After 48 hr, their feces were

th { vdnfefnf measured Feces From rafs ‘on i'he confro[ diet confumed

fherr‘:f eed

D. Gross Observations, Feed Consumptions and Body Weighis

During the entire study only two rats had remarkable changes. One female rat

~ on 2,05% lead octoate developed an dbcess on her left shoulder during the ninth treatment
week and one female on 66,05% lead carbonate developed abgcessed hind feet in the

10th week and chewed her foes off,

The feed consumptions of male and female rats are shown in Figures,

1 and 2, respectively. Each bar represents the mean % standard error of s5ix to twenty
rats. Except for the rats fed the diet containing 11,92% lead as NBS lead paint, all
groups consumed feed at the same rate as the control group fhrosughouf the entire experi-
ment. The reason the 11.92% NBS lead paint group ate significantly less initially, was
that they were started a month after the other rats and were initially smaller, Since this
group was consuming feed at the same rate as the control group by 4 weeks, we consider
their mmal food consumption normal also (for their size).

The body weight gains for each group of rats are shown in Figures 3 and 4,
Each bar represents the mean T standard error of six to twenty rats. As mentioned
dabove, the rats on the 11, 92% NBS lead paint diet were smail initially but became
similar to controls by efther the 4th (females) or 8th week (malesj. Throughout the
entire period the male rats in the other treatment groups gained weight at a normal
rate. The female rats did show a change in body weights during the first 8 weeks
of feeding which appedars related to the concentration of lead octoate. After 4 weeks of
feeding, 'rafs in the 2,05% lead octoate group welghed significantly less than control.,
The pattern was the same at 8 weeks, After 12 weeks their average body weights
still exhibited the same pattern, but the 2,05% lead octoate group was not algmﬁccnﬂy
different from control. This was due to fewer animals and a siight increase in variability.
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TABLE 2

LEAD ANALYSES OF DIETS CONTAINING DIFFERENT PAINT FILMS

. e Measured
S -~ Theoreticaléj Total?/  Paint Lead® |
Diet - —fpg/em) . (pe/em)  _(eg/em)
Control paint plus rat chow 0.1 4.1 -
‘ (6)
Lead octoate (0.08%) plus rat chow _ 0.8 5.2 71,1
: : (6) (6)
Lead octoate (0.53%) plus rat chow 5.3 12.0 7.9
(6) ¢6)
Lead octoate (2.05%) plus rat chow 20.5 27.2 23.1
8 : (6) (6)
Lead chromate (0.42%) plus rat chow 4,2 11.0 6.9
. (6) (6)
Lead chromate (1.95%) plus rat chow . 19.5 23.5 19.4
’ (6) (6)
" Lesd ¢hrbmite (12.43%) plus rat chow : 126.3 - 140.2 136.1
[ IR ‘ S T o : ’
Lead carbonate (66.05%) plus rat chow 660.5 516.0 511.9
» ' (5 - (5)
NBS lead paint (11.92%) plus rat chow 119.2 | 124.0 119.9
3 3)

af Theoretical concentration of lead in feed contributed by indicated paint film.

b/ Mean pg of lead/gm feed for number of samples shown in parenthesis.

¢/ Mean ng of lead from paint films/gm feed for number of samples shown in parénthesis. _:
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Control
‘Lead octoate
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0.53%
2.05%

Lead chromate
0.42%

1.95%
12,43%

Lead carbonate
66.05%

N_ﬁs Lead paint
11.92%

WEEKLY AND TOTAL LEAD. CONSUMPTION BY MALE RATS FED PAINT CHLPS

TABLE 3

_Treatment Week

1
Lug)
470,78/

€20)

597.0
10)

1,310.4
(10}

3,179.7
€10)

1,501.5
(10)

2,829.4
(10)

¥4,721.0;
€10}

57,430,8
(10).

10, 22,4
(10

y

597.0.

€20).

775.3%
€10)

1,780.8
(109)

4,017, 4
£10)

L7171
Q1)

1,762,
T

20,613,

(10)

75,129.6

[§14]

14,148.4
(10}

3
i)
§38.1

€20

888.2
(10)

1,806.0: ¢

(10)

4,569.6
{10}

1,8686.5
[$15)]

3,931.6
{10).

22,964.8
(10).

85,243.2
(10

19,356.4,
(10)

e <
. 131.8 7491 769..2
£20) (16) (16)
920.9 957.3 968, 2
(10). (8). (8
2,091.6  2,242.8 2,158.8
(10) (8) (8)
4,988.5 5,140.8  5,064.6
€0 (8) (8)
2,017.4  2,163.7  2,148.3
(10) ¢8) (8
4,458.0  46,211,2  4,507.3
(10). 8) (8
25,810.8 27,282,9 28,068.0
1o (8 ®
9%4,636.4 98,607.6 97,885.2
10} (8 (8
22,1340 22,654.8 23,436,0
FUN) ) (8)

1
Lpg)

806.5
(16)

979.2
(8

2,464.4
(8).

5,064, 6
®

2,140.6.
(8)

4,688.3
(8

27,969.9
(8)

101,497.2
8

24,738.0
(8)

a/ Average ng of lead consumed/rat/week for the number of rats shown in parenthesis.
b/ Average total wg of lead consumed/rat for the rats surviving 13 weeks.

8
Lug),

174.9
(16)

964,6
(8)

2,301.6
@

5,407.4
8)

2,156,0
[¢:)!

4,641.5
(8)
23,553.6
18)

95,1%6.8
(81

23,696.4
(8)

997.4,
6)

2,268.0
{6)

5,388, 3
(6)

2,132.9
(6)

5,560.1
(6)

22,081.5
(6

102, 219.6
(6)

22,828.4
(6)

e

lug)

786.4

(12)

1,011.9
(6)

2,284.8
(6)

5,369.3
(6)

2,363.9
(6}

5,296.9
6)

24,064, 3.
(6)

102,942.0
T (6

24,998.4
{6)

11
fpg)
818.0
a2
1,044,17
(6)
2,209.72
(6)

5,24,
¢6)

2,233.0
(6)

5,971.4
(6),

30,227.1
(6}

106,025.6
(6

,564,4
(6)

o l'z -
L8g),

829.4
(123

1,019,2
1)

2,352.0
(6)

5,464.5
(8)

2,310.0
(6)

5,726
(6)

28,951.3
(6
102,962.0
)

26,474.0
(€



E. Weekly and Total Lead Consumption

The weekly and total lead consumption during the experiment were calculated
on the basis of the fotal lead/diet and amount of each diet eaten by each rat, These
calculations are shown in Tables 3 and 4, During the 13th week period, the control group
consumed approylm'ufe!y 105 pg {males) or 79 pg (females) of lead/day, while rats
eating 2. 05% lead’ octpate, 12,43% lead chromate, 66.05% lead carbonate; or 11 «92%
NBS lead paint consUmed an average of 787 pg (males) or 708 pg (females); 3,591 pg (males)
or 2 689‘}.19 (Ferpah,s), 73,436 pg (mcdes) or 9, 185 pq (femc'es), cmd 3, 184pg (mcles) or

respech\fe ly.

F. Hematology of Rafs Fed Paint Chips Containing Different Concentrations of Lead

The results of the hematology of rats fed pain films containing different concentrafions
of lead are shown in Tables 5-13. No differences were observed in the erythrocyte count,
~ reticulocyte count, hematocrit, levkocyte count, differential leukocyte count, and the
erythrocyte osmotic fragility. At 13 weeks, the hemufocr! ts of rats fed the NBS lead
paint were significantly lower than confrol, while the nemcﬂ'ocnfs of the rafs fed the other
diefs were normal,

of Lead

Tables 14=22 show the tissue and fiuid chemistry of rats fed paint chips containing
different concentrations of tead. The serum proteins, erythrocyte protoporphyrin,
urinary coproporphyrin, and urinory delta-aminolevulinic acid were nof altered by cmy
of the diets,

The activity of the erythrocyte enzyme, delia~aminolevulinic acid dehydrase
(ALAD), in the conirol, lead octoate (0.08%, 0.53%, dand 2.05%) and lead chromate
(0.42%, 1.,95% and 12,43%) groups did niof differ throughout the experiment (Tables23),
ALAD activity was depressed in rats fed 66.05% lead carbonate and 11.,92% NBS lead
paint, At 4 weeks (Table 21, 22) there was a depression of 56% and 59% in these twb
groups, réspectively., At 8 week; the ALAD activity was depressed 44% in the 66.05% lead
carbonate group, but the ALAD activity in the NBS lead paint group was not significantly
different from control, At this time a sex difference was observed in both of these groups.

* The ALAD dciivity in the male rats remained depressed at the 4-week levels while the
ALAD activities of the female rats returned to control levels. This sex difference may be
linked to the fact that these female rats had matured and were probably beginning their
mensfrual cycles.
14
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TABLE 5 ‘
HEMATOLOGY OF RATS FED PAINT CHIPS -
L CONTAINING NO LEAD Bl
_Treatment Week
8 13
Analyses N=8) (N=24)
Erythrocytes (x 10%/mmd)  6.17 + 0.14b/ 6.33 % 0.19 6.42 £ 0.29
Reticulocytes, % 1.5 £ 0.7 0.8 0.3 1.4 # 0.1
Hematocrit, wol % 46,1 % 0.8 44,6 = 1.2 44,6 % 0.3
Hemoglobin, gm % 14,0 £ 0.3 14.6 = 0.3 16.0 0.1
Leukocytes (x 10 /mm ) 5.0 £ 0.5 7.6 £ 1.3 8.0 = 0.6
Neutrophils, % 11.8 % 2.9 21.7 % 5.6 13,1 % 1.5
Lymphocytes, % 86.3 + 3.3 75.4 % 5.3 84,1 % 1.6
Bands; % 0.3 £0.2 0 0.1 % 0.1
Eosinophils, % 0.9 + 0.4 1.3 £ 0.4 0.5+ 0.2
Basophils, % : 0 A 0 . 0
Monocytes, % 1.1 % 0.6 1.6 £ 0.6 2.1 % 0.4
Atypical, % 0 0 0 :
Nucleated RBC, % 0 : 0 0.1#£ 0.1
Erythrocyte osmotlc 0.381 = 0.004 0.391 %= 0.008 0.400 % 0.004

fragility [Nac1le/

a/ Number of rats per period.
b/ Mean = standard error,
_:/ Concentration of NaCl that hemolyzed 50% of the erythrocytes.
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TABLE 7

HEMATOLOGY OF RATS FED PAINT CHIPS

CONTAINING 0.53% LFAD AS LEAD OCTOATE

Ireatment Week

4 8 13
Analyses =2/ =8 a=12)
Erythrocytes {x 105/mm3)  6.27 £ 0.2/ 6.04 = 0.31 5.6 = 0.4
Reticulocytes, % 0.9 £ 0.7 0.9 £ 0.4 1.6 £0.2
Hematocrit, vol. % 42.3 £ 0.7 43.8 % 0.5 43 £ 0.7
Hemoglobin, gm % 14.2 % 0.2 14.9 £ 0.3. 15.3 £ 0.3
Leukocytes (x 103/mm3) 5.0 £ 1.4 7.5 £ 2.8 . 8.3% 1.0
Neutrophils, % 15.8 + 3.8 19.3 £ 3.8 16.2 + 1.9
Lymphocytes, % 83.0 % 4.4 77.5 % 3.8 8l.4 * 1.8
Bands, % 0 o 0.1 % 0.1
Eosinophils, % 0.8 % 0.3 1.0 % 0.4 0.8 = 0.3
Basophils, % . 0 0 0
Monocytes, % 0.5 = 0.5 2.3 £ 0.5 1.6 = 0.3
Atj;pical, % 0 0 0
Nucleated RBC, % 0 0 0
Erythrocyte osmotic 0.383 £ 0,006 0.388 £ 0.012 0,401 £ 0.006
fragility [Nac1]e/ ‘
a/ Number of rats per period.
b/ Mean % standard error,
@_/ Concentration of NaCl that hemolyzed 50% of the erythroeytes.
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TABLE 6

HEMATOLOGY OF RATS FED PAINT CHIPS
CONTAINING 0 084 LEAD AS LEAD OCTOATE

_Treatment Week _

8
Ahaizges (N=4)
Erythrocytes (x 105/mm3)  6.14 % 0,320/ 6.33 £ 0.09 5.92
Reticulocytes, % 0.9 £ 0.5 1.0 £ 0.5 L4
Hematocrit, vol. % 41.3 % 0.9 46,0 % 0.7 - 43.0
Hemoglobin, gm 7% 14.1 £ 0.4 15,4 % 0.2 14.7
Leukocytes (x 103/mm3) 5.1 + 0.8 5,5 + 0.7 7.7
Neutrophils, % 24,5 £ 1,6 20,3 % 4.7 16.3
Lymphocytes, %. 74,3 % 1,8 76.3 & 4.7 80.9
Bands, % 0 0 0.3
Eosinophils, % 0.8+ 0,3 1.5 % 0.6 0.7
Basophils, % 0 : 0 0
Monocytes, % 0.5%& 0.5 . 2.0 = 0.8 1.5
Atypical, % 0 0 0
Nucleated RBC, % 0 0 0
Erythrocyte OSmotlc 0.381 % 0,005 0.410 £ 0.007 0.395

fragility [NaCl]c

5/ " Number of rats per period.
b/ Mean % standard error.
g/ Concentration of NaCl that hemolyzed 50% of the erythrocytes.
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TABLE 9

HEMATOLOGY OF RATS FED PAINT CHIPS
CONTAINING 0.42% LEAD AS LEAD CHROMATE

) Treatment Weck

8
N=4)
Erythrocytes (x 108/mmd)  6.71 £ 0.16%  6.18 = 0.16 6.6 % 0.3
Reticulocytes, % 0.9 % 0.8 0.8 % 0.2 1.6 £ 0,2 )
Hematocrit, vol. % 43,3 £ 0.6 45.0 = 1.1 43.6 % 0.7
Hemoglobln, gm % 14.7 £ 0.4 15.1 £ 0.3 15.6 &= 0.3 .
Leukocytes (x 103/mm3) 5.1 % 0.6 5.1 % 0.5 6.9 % 0.7 )
Weutrophils, % 8.5 = 1.7 19.0 £ 2.0 14.3 % 2.1
Lymphocytes, % 90.3 * 2.0 79.5 £ 1.3 83.4 = 2,0
Bands, % 0 0 0
Eosinophils, % 0 0.8+ 0.8 1.2 & 0.4
Basophils, % 0 0 0
Monocytes, % 1.3 + 0.8 0.8 + 0.8 1.2 £ 0.4
Atypical, % 0 0 0
Nuclea ted RBC, % 0 0.3 % 0.3 0
Erythrocyte osmotic 0.383 £ 0.003 . 0.395 £ 0.12 0.392 * 0.007

fragility, [Nac1]e/

é] Number of rats per period, except where indicated otherwise
b/ Mean * standard error. :
c/ -Concentration of NaCl that hemolyzed 50% of the erythrocytes.

21

DUP040008898



TABLE 8

. HEMATOLOGY OI' RATS FED PATNT CHIPS
CGNTAI'\’I\C 2. 05‘}' LLAD A"s LEAD OCTOATE

Treatment Week

‘ 8
Analyses N=4)
Erythrocytes (x 10%/mm®)  6.30 % 0.22/ 6.46 £ 0.08
Reticulocytes, % v 1.1 £ 0.6 0.7 £ 0.1
Hematocrit, vol % 41.8 * 0.5 45.0 = 0.4
Hemoglobin gn % 14.4 = 0.2 15.5 £ 0.2
Leukocytes (x 103 /mm3) 5,1 % 1.1 6.7 £ 1.7
‘Neutrophils, % 13.5 * 3.0 13.0 £ 2.1
Lymphocytes, % 85.8 = 3.2 85.0 £ 2.3
Bands, % 0 0
Eosinophils, % 0.8 £ 0.5 0.3 % 0.3
Basophils, % 0 0
Monocytes, % 0 1.8 = 0.9
Atypical, % 0 0
‘Nucleated RBC, % 0 0
Erythrocyte osmotic o
fragility [Nac1]e/ 0.381 + 0,006  0.399 % 0D.0O8

é/ " Number of rats per period.
b/ Mean * standard error.

g\ 12)
.72 = 0.42
2.0% 0.6
43.4 £ 0.8
15.6 = 0.3
T 8.1 = 0.7
4.1 = 2.6
82.8 £ 2.8
0
0.9 £ 0.3
o
2.2 £ 0.7
0
0
0.393 =

0.006

c/ Concentration of NaCl that hemolyzed 50% of the erythrocytes,
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TABLE 11
HEMATOLOGY OF RATS FED PAINT CHIPS
CONTAINING 12 1#37:. LEAD AS LEAD CHROMATE
e Treatment Week
~ . e
N=4)2/ (N=4) -
Erythrocytes (x 106/mm3) 6.32 £ 0.14%/ 6.23 %= 0.18 6.61 £ 0.38
Reticulocytes, % . 1,95 % 1,28 0.9 £0.1 1.6 £0.2 '
Hematocrlt vol % 41.3 £ 1.1 43.8 & 0.5 44,1 % 0.7 4
Hemoglc 13.9 = 0.4 15.2 £ 0.1 15.8 % 0.2
. (%1 4.8 £ 0.5 5.3 % 1.8 7.6 % 0.6
Nem‘rcphlls, % 21.5+ 6.3 15.0 £ 2.1 12.8 £ 1.6
Lyf hocytes, % 78.0 * 6.0 82.8 £ 2.0 84.8 £ 1,7 4
: 0 . 0 0.1 0.1 '
% 0.5 0.5 1.0+ 0 1.0 £ 0.4
' 0 0 0
0 1.3 % 0.3 1.3 % 0.3
0 0 0
) % 0 0.3 £ 0.3 0
yte osmctlc : 0.384 = 0,007 .0.385 + 0.010 0.396 % 0.006

fraglllty {Nac11=

a/ Number of rats per period.
b/ Mean % standard error.
¢/ Concentration of NaCl that hemolyzed 50% of the erythrocytes.
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TABLE 10

HENATOLOGY OF RATS FED PAINT CHIPS

CONTAINING 1.95% LEAD AS LEAD CHROMATE

_Ireatment Week
8
(N=4)

- Analyses

3

wn
o
T~

6.1

0
0
13.
4.
0.
2

Erythrocytes (x 106/mm
| Reticulocytes, %
‘ Hematocrit, vol. %
Hemoglobin, gm %
Leukocytes (x 103/mm3)
Neutrophils, %
Lymphocytes, %
Bands, % v
Eosinophils, %
Basophils, %
Monocytes, %
Atypical, %
Nucleated RBC, % v_ (
Erythrocyte osmotic 0.383 & 0,007 0.385 + 0.007 0.404 :
fragililty, [Na01]£J .

b, 6.21 = 0.
0.8 0,
44,3 % 0,
15.3 £ 0
6.1 % 1.

6

6

»

.
.

[ analilt o6 R o T o S v B an S e}
> a8
@ £ 00 p Oy PO

»

»

B

=

18.5 &
80.5 £ 6

£ L

O

(]
.
Ly
»
(¥
<
)

H-
o
w
. [ i
H
O
W

0.0605

¥

2/  Number of rats per period.
" b/ Mean % standard error.
¢/ Concentration of NaCl that hemolyzed 50% of the erythrocytes.
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TABLE 13

HEMATOI 06Y OF RATS FED NBES LEAD
PAINT COMTATNING 11,921 LFAD

Treatment Weck

Analvses

s
7
S
i~
=
[Xe}
H-
)
o
(9%
Ut

Erythroeytes (x IOﬁfmm3) 5.72 £ 0,15 E ), .63 = .34
Reticuloeytes, % : 2.5 £ 0.3 1.0 £ 0.4 1.3 = 0,1
Hematoerit, vol, % 39.7 = 0.8 42.8 = 1,1 42,9 = 0.4 7
Hemoglobin, wm % 13.6 £ &/ 14.7 & 0.3 4.7 £ 0,1 =/ ’
Leukocytes (x 103/mmd) 9.7 = 1.4 6.7 = 1.2 7.0 % 0.5
Neutrophils, % 9.5 & 2,1 7.0 £ 1.7 14.2 £ 2,1
Lymphocytes, 90.2 % 2.3 92.0 = 2,1 83.6 £ 2.2
Bands, 7% 0.3 £0,3 0 o
Eosinophils, % 0 o 1.6 % 0.4
Basophils, # 0 0 0
Monocytes, = 0 1.0 = 0.7 0.8 =0.3
Atypical, % 0 0 0
Nucleated RBC, % 0 0 0.1 £ 0.1
Erychrocyte osmotic 0.389 = 0.006 00412 & 0,005 0.408 = 0.095
fragility [Nac1Z£ '
g/ Number of rats per period, except where indicated otherwise.
éj Mean £ standard error.
E - Two rats,
éj Concentration of NaCl that hemolyzes 504 of the cryihragytes.
e/ Significantly different from control (P<0.05) as hown by Dunnett’s
multiple-comparison test following an analysis of variance. u

’s -

|
4
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TABLE 12

HEHATOLOGY OF RATS FEf) PAIN'I’ CHIPS
CONTAI\‘II\G 66 05[1 LEAD AS LEAD CARBO‘"\‘ATE

_JIreatment Week — .
g 13

Analyses 38 ) (=12
Erythrocytes (x 106/nm1) 5.94 & 0,562/ 6.13 £ 0.06 6.60 £ 0.37
Reticulocytes, % 0.4 & 0.2 1.1 £ 0.3 2.9 = 1.3 B
Hematocrit, vol., % 41.3 £ 0.9 44,0 £ 1.5 45,7 1.2
Hemdglobln, gm, A 13.9 % 0.5 15.0 % 0.2 15.6 = 0.6
LeukocYLes (x 103 /mm ) 4.3 £ 1.2 5.0 %+ 0.9 7.7 £ 0.5
‘Neutrophlls, % 14,3 £ 4.1 15.0 % 4.1 15.2 £ 2.6
'Lymphocytes, % 82.0 £ 5.6 84,0 + 4.2 82.7 £ 2.7
Bands, % o 0 0 0.2 £0.1
Eosinophils, % 0.7 £0.7 0.5 £ 0.5 0.9 = 0.3
Basophils, % 0 0 0
Monocytes, % 3.0 £ 2,0 0. 5 0.3 1.0 £ 0.3
Atyplcal % 0 o' 0
Nucleatad RBC, % 0 0 0.1 £ 0.1
Erythrocyte osmotic. 0.388 = 0.009 O 394 % 0.012 0.397 * 0.005

fragility [NaCl}—

a/ Number of rats per period.
b/ Mean * standard error.
¢/ -Concentration of NaCl that hemolyzed 50% of the erythrocytes.
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TABLE 15

TISSUE AND FLUID CHEMISTRY OF RATS FED PAINT CHIPS

CON'IAIHING 0, 082. LEAD AS LEAD DCTOATE

Analyses

Serum electrophoresis
Albumin, %
Alpha 1 globulin, %
Alpha 2 globulin, %
Beta globulin, %
Gamma globulin, %
Total protein, gm %
Albumin/globulin ratio

Erythrocytes
ALAD, pmol. PBG/ Males:
100 'ml RBC/hr Females:
Total:

Protoporphyrin,
ug/100 ml RBC

Urine
Coproporphyrin,
pg/24 hr
ALA,
ngf24 hr

a/ Number of rats per period, except where
b/ Mean £ standard error.

c/ Two rats.
4/ Six rats.

. Lreatment 'Wgek_

2.8 = 7,78/

19.5 % 4.48/
22.2 & 3.9
28.4 % 2.4

1.2£0.2

86.4 * 16.6

27

8

{es)

b &
20 %
4 %
20 £
12%
6.3 %
0.79 %

18.7 =

16.8 * 1
24,2 % 1.

4,8 & ;

O QO = = DN W

1.3¢/
0.3/
1.2
1.6

34.1

16.1 % 1.3~

SVI*I‘}.::I‘_ZZ.

48 % 1
20 %1
5% 1
221
71

6.2 % 0.1

0.93 % 0.04

12.0 % 2,28/
34/

4.0 = 1.4
22.8 £ 2.5

2.9 £ 1.4

35.0 £ 6.7

indicated otherwise.
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ThBLE

e

ARG

14
TISSUE _AND FLUID CHEMISTRY OF RATS FED PAINT CHIPS
CONTAINING NO LEAD
__Treatment Week
—estaent. —

Analyses N=8 (N=24)

Serum electrophoresis ' i
Albumin;, % 43 = 12/ 43 %2 a8kl
Alpha 1 globulin, %. 28 £ 1 23 & 1 21 % 1
Alpha 2 globulin, % 5% 1 51 5% 1

" Beta globulin, % 20 % 1 20%1. . a1
Gamma globulin, % - 6E1 1w+l 6% 1 y
Total protein, gm % 5.4 % 0,1 6.2 % 0,2 6.3 £0,1
Albumin/globulin ratio 0.76 * 0.03 1 0.77 £ 0,07 0.93 % 0.04

Erythrocyte - :

ALAD, pmol. PBG/ Males: 23.2 + 2,38/ 15.1 % 2.3 14.5 = 1,49/
100 ml RBC/hr Females: 16.6 % 3,18/ 16.3 % 2.2¢/ 15,4 % 0.74/

Total: 19.9 % 2.2 15.8 £ 1.5 15.0 % 1.0
Protoporphyrin, 19.6 £ 1.6 23.5 £ 1.9 29.2 & 2.0
pg/100 ml RBC :

Urine _
Coproporphyrin, 2.5 & 1.2 3.3 7.4 6.0 £ 1.9
ug/24 hr _

ALA, } 78.0 = 7.4 83.3 = 11.0 43.4 £ 5,0
pg/24 hr

a/ Number of rats-pef period, except where indicated otherwise.
b/ Mean * standard error.

¢/ TFour rats.

4/ Twelve rats.

26
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TABLE 17

TISSUE AND BODY FLUID CHEMISTRY OF RATS FED PAINT
CHIPS CONTAINING 2.05% LEAD AS TLEAD OCTOATE

— _Treatment Week ___ ~
4 8 13
NCEAEY () M=12)

Serum electrophoresis
Albumin, % 451 %= 3/ 46 % 2
Alpha 1 globulin, % 27 £ 2 22+ 1
Alpha 2 globulin, % 4 E1 4 %1
Beta globulin, % 20 £ 1 19+ 1 , 21
Gamma globulin, % 91 91
Total protein, gm % . 5.7 % 0.2 6.0 0
Albumin/globulin ratio - 0,70 * 0.07 0.85 % 0

H W H B BB

Erythrocytes e
ALAD, pmol, PBG/ Males: 24.1 % 4.0/ 12.1 £ 1.7¥  11.4 ’
100 ml RBC/hr Females: 18.7 % 1.0&/ 11.3 £ 0.2¢/  16.3

Total: 21.4 %= 2,3 11.7 £ 0,7 13.8"
Protoporphyrin, 29.5 £ 2.8 30.8 = 2.5 24,0
ng/100 ml RBC '

[ I )

Urine
Coproporphyrin, 1.6 = 0.6 3.0 £ 0.8 7.7 % 2.9
ng/24 hr .
ALA, 80.7 £ 17.3 82.7 £ 10.4 64.5 £ 8.8
pg/24 hr

a/ Number of rats per period, except where indicated otherwise.
b/ Mean * standard error. '
¢/ Two rats.

:ci/ 8ix rats.

29
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TABLE 16

TISSUE AND BODY FLUID CHEMISTRY OF RATS FED CHIPS

CONTAINING 0.53% LEAD AS LEAD OCTOATE

Analyses

Serum electrophoresis
Albumin, %
Alphd 1 globulin, %
Alpha' 2 globulin, %
Beta globulin, %
Gammna globulin, %
Total protein, £m %
Llbumin/globulin ratio

Erythrocytes. :
ALAD, pmol. PBG/ Males:
100 ml RBC/hr  Females:
Total:
Protoporphyrin,
ng/100 ml RBC

Urine
Coproporphyrin,
ng/ 24 hr
ALA,
pg/24 hr

a/ Number of rats period,

éj Mean % standard error,
¢/ Two rats.
4/ Six rats.

_Treatment Week

except where indicated otherwise.

28

3 13

{N¥4} jNéiZ!.
41 & 22/ 4L E4 501
26 % 1 23 % 3 20+ 1 -
54 1 6% 2 4k 1
21 % 1 20 % 1 20 £ 1
8k 1 11 % 2 71 _,
5.7 £ 0.1 6.3 % 0.1 6.0 % 0.1 ¥
0.68 * 0,04 0.70 % 0.13 1.00 % 0.07
21.4 % 6,38/ 10.3 = 0.8/  12.5 = 0,74/
15.5 2,78/ 15.3 % 0.2¢/  17.0 = 1.2/
18.4 % 3.3 12,8 £ 1.5 14.7 £ 0.9
23.1 % 1.0 21.7 % 1.1 27.7 % 3.3
10.7 £ 5.9 1.1 % 0.6 4.9 £ 2.4
97.4 & 19.2 101.4 % 30.1 50.5 + 6.6

DUP040008907



TABLE 19

TISSUE AND BODY FLUID CHEMISTRY OF RATS FEED PAINT

CHIPS CONTAINING 1 95% LEAD Aq LEAD CHROMATE

Analyses

Se

rum electrophoresis
Ablbumin » % :
Alpha 1 globulin, %

Alpha 2 globulin, %

Beta globulin, %

Gamma globulin, %
Total protein, gm %
Albumln/globulln ratio

Erythrocyte

ALAD, pmol. PBG/ Males:
100 ml RBC/hr Females:

Total:
Protoporphyrin, '
ng/100 ml RBC

Urine

Coproporphyrin,

ng/24 hr

ALA,
ng/24 hr

Mean * standard error.
‘Two rats,
$ix rats.

Treatment Week

(N=t)2/ nﬂ%éﬁ

41 £ 20/ 45 = 1
25 & 1 19 % 1

L1 4t 1

20 %1 20 %1

9% 1 11 # 1
5.7 £ 0.1 6.20 £ 0,04
0.73 % 0,06 0.81 % 0.04
29,5 x 3,18/ 12.3 = 1.08/
20.4 £ 4,38/ 14.7 = 0.6/
26.5 & 4,7 - 26.8 % 1.8
0.9 % 0.1 7.0 = 6.4
80.8 % 7.2 67.7 % 6.8
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TABLE 18

TISSUE AND BODY FLUID CHEMISTRY OF RATS FED PAINT
CHIPS CONTAINING 0.42% LEAD AS LEAD CHROMATE

Treatment Weck

8

Analyses L=6)

Serum electrophoresis
Albumin, % 42 % 22/ bty % 2 471
Alpha 1 globulin, % 28 £ 1 20 % 2 21 7
Alpha 2 globulin, % 4 &1 4% 1 5+1
Beta globulin, % 19 % 1 19 &= 1 21+ 1
Gamma globulin, % 83 12 £ 2 6% 1
Total protein, gm % 5.8 % 0.2 6.0 £ 0.2 6.1 % 0,1
Albumin/globulin ratie 0.71 = 0.06 0.80 * 0.08 0.90 % 0.03

Erythrocyte
ALAD, nmol. PBG/ Males: 23.4 % 3,5%/ 14,1+ 0.6 15,7 % 1,59
100 ml RBC/hr  Females: 13.4 = 0.92/ 17.4 % 0.131 16.5 = 1.4é/

Total: 18.4 £ 3.3 15.7 £ 1.0 16,1 = 1.0

Protoporphyrin, 27.3 £ 2.8 28.3 £ 0.6 27.9 = 2,1
ug/100 ml TBC

Urine
Coproporphyrin, 8.2 % 6.7 1.5 £ 0.7 6.3 % 2.2
ug/24 hr _ :
AlA, 69.3 & 6.6 65.2 + 17.4 85.3 % 31.4
prel/ 24 hr

a Number 6f'féts=per périod, except where indicated otherwise.
b/ Mean = stamdard error.

¢/ Two rats.
d/ Six rats,
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TISSUE AND BODY FLUID CHEMISTRY OF RATS FED PAINT

TABLE 21

CHIPS COVEAINING 66 05% LEAD AS LEAD CARBONATF

Apalyses

Serum electrophoresis
Albumin, %
Alpha 1 globulin, %
Alpha 2 globulin, %
Beta globulin, %
Gamma globulin, %
Total protein, gm %
Albumin/globulin ratio

Erythroeyte

ALAD, pmol. PBG/ Males:
100 ml RBC/hr Females:

Protoporphyrin,
ng/100 ml RBC

Trine
Coproporphyrin,
1g/24 hr
AlA,
rg/24 hr

¢/ One rat.
d/ Two rats.
ef Six rats.

_Ireatment Week

=2/

41 % 6
271
31
21 £ 2
8+ 2
5.4 % 0.
0.73 £ 0.

}--'N
-~

12.38/

9.1 = 2.
0.2 1
23.2 + 0.

»
N

© fnla

2.0 £ 0.7

90.3 £ 27.7

45 =
21
4 =
19 =
10 &
6.0 %
0.82 %

4.b4 £

12.4 % 0.

20.4 % ;

0.8 £

72,3 £

0.3

13.4

13
(B=12)

47 =
22 &

5 &
20 ®

6.3 %
0.86 £

L
N OO
0

I+h

B

_O\\J\J!
R SIS

6.7 =

42,2 %

a/ Number of rats per period, except where indicated otherwise.
b/ Mean * standard error.

multiple~comparison test following an analysis of variance.

33

O O o N

o

o
NN N

3.2

8.8

£/ Significantly different from control (P < 0.05) as shown by Dunnett's
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TABLE 20

TISSUE AND BODY FLUID CHEMISTRY OF RATS FED PAINT

CEIPS CONTAINING 12.43% LEAD AS LEAD CHROMATE

. Treatment Week
4 S 8
Analyses =)@/ (s ’
Serum electrophoresis o
Albumin, % 40 = 2b/ 47 % 3 46 £ 2
Alpha 1 globulin, % 27 % 1 21 £ 1 21 £ 1
Alpha 2 globulin, % 3% 1 4 £ 1 5% 1
Beta globulin, % 22% 1 18+ 1 22 4+ 1
Gamma globulin, % ' 8% 1 9% 2 6+ 1
 Total protein,gm 7% 5.6 £ 0.1 6.1 % 0.1 6.4 + 0.1
Albumin/globulin ratio 0.68 % 0.05 0.90 £ 0.12 0.88 = 0,06
Exythrocyte ) a/
ALAD, wmol. PBG/ Males: 26.4 = 7.2% 1652 1.4 126 1.6%
100 ml RBC/hr Females: 14.3 % 3.2&/ 134 % 3,88 13721
Total: 20.3 % 4.9 15.0 £ 1.9 13.1 ='1.0
Protoporphyrin, 25.5 & 1.6 24.2 £ 2,6 24.6 = 2.0
prg/100 ml RBC :
Urine ‘
Coproporphyrin, 2.6 £1.8 0.9 £0.1 2.6 = 0.8
ngf/ 24 hr .
ALA, 89.7 + 19.3 78.4 % 6.8 49.7 % 12.5
ng/24 hr

a/ Number of rats per period, except where indicated otherwise.
b/ Mean * standard error,

¢/ Two rats.

d/ Six rats.
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TABLE 22

TISSUE _AND BODY FLUID CHEMISTRY OF RATS FED NBS
R LEAD. PAINT CONTAINING. 11.92% LEAD

P - Treatment Week —
4 8 13

Analysis (=)&) (N=t) (N=12)
Serum electrophoresis
Albumin, % 52 % 1B/ 4 = 2 4 = 2
Alpha 1 globulin, % 21 £ 1 o212 2% % 1
AKlpha 2 globulin, % 4E1 8% 5 71
Beta globulin, % 20 = 1 21 = 3 21 % 1}
Gamma globulin,?% 3x1 6 £ 1 5= 1
Total protein, gm % 5.6 % 0.2 6.0 = 0.2 6.1+ 0.1
Albumin/globulin ratio 1.1 % 0.03 0.78 % 0.06 0,82 = 0.06
Erythrocyte ' ]
ALAD, pmol. PBG/ Males: 8.5 # 5,08/ 5.0 0.3%  4.9=0.6Y
100 ml RBC/hr Females: 10.1 % 0,1¢/ 15.0 = 5,18/ 8.8 = 1,08/
Total: 9.3 = 2.1&/ 10.0 = 3.6 6.9 = 0.8%/
Protoporphyrin, 14.8 £ 4.3 24.5 % 1.8 26.3 £ 1,2
g/100 ml RBC
Urine
Coproporphyrin, 2.0 £ 0.8 6.8 £ 4,9 - 4.6 £ 2.1
ng/24 hr . '
AlA, ©110.1 % 21.5 72.0 % 13.6 51.3 = 3.6
pg/24 hr . '

/ Rumber of rats per period, except where indicated otherwise.

b/ Mean % standard error.

¢/ Two rats.

/ Six rats.

/ Significantly different from coritrol (P < 0.05) as indicated by Dunnett's
multiplewcomparison test following an adalysis of variance.
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TABLE 24

URINALYSIS OF RATS FED PAINT CHIPS CONTAINING NO LEAD

Treatment Week

& 8 1
Protein: Negative 7 A 6 20
< 100 mg % 1 2 A

'Mlcroscoplc Examinacion

RBC2/ : Normal 7 5 23
Moderate 1 2 1
wscal; Narmai 6 7 21
Moderate 2 2

o Emcessive _ 2 .1

Epithellu Normal
Moderate

et e e om e  JEXCESSIVeE e ——
CrystalsS s¢/: Normal 4 _ 8 23
Moderate .2 1

e Excessive 2. _____
Casts: Negatlve 8 8 2%

 Numbers indicate number of rats at response level,

a/ Normal, 10 or less cells; moderate, 10-100 cells;
excessive, > 100 cells/field (x 440).

. b/ Normal, 5 or less cells; moderate, 5-25 cells;

excessive, > 25 cells/field (x 100).

. ¢/ Nommal, none; moderate, 1-5 crystals; excessive,

> 5 crystals/field (x 100).
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By 13 weeks the sex difference had disappeared and the ALAD activity in
66,05% lead carbonate group and the 11.92% NBS lead paint group were depressed
56% and 53%, respectively.

Urindlys‘is of rats fed paint chips containing different concentrations of lead
are shown in Table 24-32, No marked differences in urinary protein or sediment
(eryi'hrqcyfg . crysi‘cls v casts, etc.,) were seen in the control, lead octoate, lead
chromate and lead carbondte groups. In the NBS lead paint group 5 of 12 rats (42%)
had & moderdte proteinuria compared with only 4 of 24 rats (17%) in the control group.
Otherwise, the uringlysis of this group was similar to thaf of the control group.

P

He Ledd Confeni in Tlssues of Rats Fed Paint Chlps Confammg Different

' Tables 3337 show the lead content of blood, brain, liver, kidney, and

bone from rats fed paint chips containing different concentrations of lead, All

values for the lead conceni'rahons in blood at 4 and 8 weeks, and 4 values in

all but the NBS lead paint group at 13 weeks were omitted from Table 33 because

it was discovered that these samples had been contaminated by their storage containers.
The bldod lead levels of rats fed paint chips containing lead octoate (0.08%, 0.53%,
2, 05%)l or !edd chromate (0., 42%, 1,95%) were no higher than control. In the rats ...
fed paint ch!ps containing 12,43% lead chromate or 66,05% lead carbonate, or the
11.92% NBS lead pdint (‘lead carbonate) blood lead levels were found to be elevated
sugmf:danf!y,

At 4 weeks, tissue lead levels in brain, liver and kidney were below the
detection limits of our assay (0.7 pg per gm of tissue). The results were the same
at 8 weeks with the exception of the NBS lead paint group. All four rats in this
group showed detectable lead in their kidneys.

At 13 weeks, detectable levels of lead in the brain appeared only in the
rats fed 11,92% NBS lead paint, In the liver, detectable levels of lead were
found in two rats fed 66, 05% lead carbonate paint chips and nine rats fed 11.92%
NBS lead paint. No lead was detected in the kidneys of the control group at
13 weekso In contrast, lead was detected in the kidneys of one to two rats in each
lead octoate group and the 0,42% and 1.95% lead chromate groups. Lead was
defecfed in the kidneys of three rats, eight rats and 12 rats in the 12.43% lead chromate
painf, 66 ,05% lead carbonate paint, and 11.95% NBS lead paint groups, respectively.

The femurs of rats fed the control diet, lead octoate or lead chromate
paints exhibited very little lead at 4 weeks. However, the femurs of rafs fed
66.05% lead carbonate or 11,92% NBS lead paint contained 13,0 and 14.9
wg of lead/gm of bone, respectively.
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TABLE 26

URINALYSIS OF RATS FED PAINT CHIPS CONTAINING
0. 53% LEAD AS LEAD OCTOATE

~Ireatment Week

4 8 13
Protein: Negative & 3 10
< 100 mg % o o 1 1
e 2 A0 e B
Microscopic Exammatlon
rBC2/: Normal 2 2 10
Maderate 1 2 1
e _Exeessive . _ _ _ __ _L__ . _.____.1_
" wBca/: Normal 4 1 9
Moderate 3 3
e Emeessive o
.Epithé11u$§ff Normal 4 & 12
Moderate
— o _Excessive _ _ - _ . _ . _ .
Crystals_/ Normal 3 4 12
Moderate 1
e e Exeessive
Casts: Negative 4 4 12
Pos:.t:.ve

- Numbers indicate number of rats at response level.
a/ MNormal, 10 or less cells; moderate, 10-100 cells;
excessive, ™ 100 cells/field (x 440).
b/ Normal, 5 or less cells; moderate, 5-25 cells;
excessive, > 25 cells/field (x 100).
c/ Normal, none; moderate, 1-5 crystals; excessive,
>5 crystals/fleld (x 100)
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mmn%

URINALYSIS OF RATS FED PAINT CHIPS CONTAINING
0. 08% LEAB AS LEAD OCTOATE

Treatment Week

4 8 13
Protein: Negative _ 4 3 8
< 100 mg % 3
_____ 2100mg % _ e
Mlcroscoplc‘Examlnatlcn ' S ‘ o
RBC2/: Normal 4 3 1{)
~ Mopderate 1 2
e o BEEESSive
WBC2/: Normal S22 3. D y
‘  Moderate 2 1 2
EplrhelzuﬁE/ Normal , 4 4 12
Moderate '
i o e o Excessive _ _ _ _ _ o0
Crystals : ‘Normal 2 & 11
Mcdérate 2 _ ’ 1
_______ EXC_QS;].EE__;___________,_______;___
Casi" " Negative 4 4 12
— o Rositive e

Numbers indicate number of rats at response level.

a/ Normal, 10 or less cells; moderate, 10-100 cells;
excessive, > 100 cells/field (x 440).

b/ Normal, 5 or less cells; moderate, 5-25 cells;
excessive, > 25 cells/field (x 100).

¢/ Normal, none; moderate, 1-5 crystals; excessive,

' > 5 crystals/field (x 100).
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‘TABLE 28

URINALYSIS OF RATS FED PAINT CHIRS CONTAI‘NING
0 424 LEAD AS IEAD CHROMATE

_Ireatment Week

4 8 13
Protein: Negative . 4 2 10
- <100 mg % 2 1
L 20 o ____ 1
Microscopic Egaﬁination
RBC2/: Normal 3 1 8
Moderate ’ 1 3 3
o o Emeessive | ool
weca/ Normal 2 3 8
Moderate 2 : 1 1
e e EXCESSIVE | e e 3
Eplthellumg/ Normal ‘ 4 4 12
Moderate
i JExcessive .
Crystals_f‘ Normal 2 4 12
Moderate 1
e e Excessive _ _ _ _ Ll . _ . _ __ ___
Casts: Negative 4 & 12
P051t1ve

- Numbers indicate number of rats at response lewvel.

a/ Normal, 10 or less cells; moderate, 10-100 cells;
excessive, > 100 cells/field (x 440).

b/ Normal, 5 or less cells; moderate, 5-25 cells;
excessive, > 25 cells/field (x 100).

¢/ Normal, none; moderate, 1-5 crystals; excessive,
> 5 crystals/field (x 100).
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- TABLE 27

vURINALYSIS OF RATS FED PAINT CHIPS CONTAINING
2, 05/, LEAD AS LEAD OCTOATE

Treatment Week

& 8 13
Protein: Neggative 4 4 11
< 100 mg % 1
e 100w % _ . e -
Mlcroscoplc Examination :
rR8c2/: Normal 4 - 4 T 12
Moderate
——— Excessive | _ o e e
wsca/: Normal 37 3 8
‘ Moderate 1 ‘ 4
—— o o Excessive L st o
Epithelluné/”, Normal . 4 4 12
Moderate '
e e o e e Excessive | | L o e e =
v Crystals : Normal ’ 2 4 12
Moderate )
_________ E xc_gs._s_l_y_e__'__ R S
Casts: Negative 4 . 4 12
- — o Positive _ _ — e e -

Numbers indicate number of rats at response level.

a/ Normal, 10 or less cells; moderate, 10-100 cells;
excessive, > 100 cells/field (x 440).

b/ Normal, 5 or less cells; moderate, 5-25 cells;
excessive, > 25 cells/field (x 100).

¢/ Normal, none; moderate, 1-5 crystals; excessxve,
> 5 crystdls/rleld (x 100).
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TABLE 30

URINALYSIS OF RATS FED PAINT CHIPS CONTAINING
12. 43% LEAD AS 'LEAD CHROI-IATE

_Treatment Week

4 8 13
‘Protein: Negative 1 1 9
< 100 mg % 3 2 3
———— —— 00me % oA
Mlcroscoplc Examination
RBCA/; Normal 4 1 11
Moderate 1
— Exces.s_l_vg__b_____*________“_:_____‘__3,__',__________‘____
WBC2/: Normal 1 1 11
Moderate 3 1
____‘__.___E_xqeg_syg___:____,_.____’___2__________.1.__
Epithelium® Normal 4 . 4 11
Moderate : 1
__________ _Excessive _ _ o
~ Crystals®/: Normal 2 4 12
Moderate -2
e Emtesatye. oo
 Casts: Negative o 4 N 12
e Bositive L e e e e -

- Numbers indicate number of rats at response level.
a/ Normal, 10 or less cells; moderate, 10-100 cells;
‘ excessive, > 100 cells/field (x 440).
b/ Normal, 5 or less cells; moderate, 5-25 cells;
’ excessive, > 25 cells/field (x 100).
¢/ Normal, none; moderate, l-3 crystals; excessive,
> 5 crystals/field (x 100).
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TABLE 29

URINALYSIS OF RATS FED PAINT CHIPS CONTAiNING

1. 95:(. LEAD AS LEAD CHROMA’I.‘E

ﬁ'
Protein: Negative. 3
< 100 mg "/ 1
e 2200 me %
Microscopic Exammatlon
© recd/; Normal 4
Moderate
— Excessive . _ _ _ _ o . .
" wBc2/: Normal 2
Moderate 2
e Excegslyg e e — e -
' EpiLhellum— Normal 4
Moderate
— o o Excessive _ __ _ _ __ .
Crystals Normal A
Moderate '
e e e EXcessive
Casts: Negative &
Positive

Ireatment Weck

Numbers indicate number of rats at response level.

a/ Normal, 10 or less cells; moderate, 10-100 cells;
excessive, > 100 cclls/field (x 440).

b/ Normal, 5 or less cells; moderate, 5-25 cells;

excessive, > 25 cells/field (x 100).

¢/ Normal, none; moderate, 1-5 crystals; excessive,
> 5 erystals/field (x 100).
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TABLE 32 -

URINALYSIS OF RATS FED PAINT CHIPS CONTAINING
' 1L 92/° LEAD [NBS LEAD PAINT)

Treatment Weck

& R i3
Protein: Nega t:.ve 2 3 7

Moderate
_________ JExcessive _ . _
Crystals._/ Normal 4 4 12
Moderate
e m - JEXeESSIVE e
" Casts: Negative A & 12
- — e . Positive . o o e ot o o ——

-',Numberls_‘ indicate number of rats at Tesponse level,
al Normal, 10 or less cells; moderate, 10-100 cells;
' excessive, > 100 cells/field (x 440).
b/ Normal, 5 or less cells; moderate, 5-25 cells;
excessive, > 25 cells/field (x 100).
¢/ Normal, none; moderate, 1-5 crystals; excessive,
> 5 crystals/field (x 100).
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" TABLE 31

DRINALYSIS OF RATS FED PAINT CHIPS CONTAINING
6. 05% LEAD AS LEAD CARBONATE

_Treatment W.ee.l_c‘

4 8 13
Protein: Negative 3 4 11
< 100 mg % S § 1

e 2 MO0 mE B e —-—

Microscopic Examination

EBC2/: Normal 4. 2 11
Moderate 2 1

oo _ExgessiVe _ _ __ _ _____ o _____
weca/: Normal 2 2 10
Moderate 2 2 2

———EXeessive _ . _ e
- Eplthellurxé/ : Normal &4 4 12

Moderate -

e e Excessive _ _ . _ o Lo e

Crystals /: MNormal 3 4 12
Moderate )

e m o oExeessive L __ L __ ____
Casts: Negative & 4 12

e Positive e

Numbers indicate number of rats at response level.

a/ Normal, 10 or less cells; moderate, 10-100 cells;

‘ excessive, > 100 cells/field (x 440).

b/ Normal, 5 or less cells; moderate, 5~25 cells;
excessive, > 25 cells/field (x 100).

'._c_/ Normal, none; moderate, 1-5 crystals; excessive,
> 5 crystals/field (x 100).
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TABLE 34

LEAD CONTENT OF BRATN

. Treatment Week ..
4 8 : 3
w2/ (4) L a»n ”
ControlR/ n.d;gl nd., . . na.d.
0.08% Lead Octoate n.d.- n.d... . .. n.d.
0.53% Lead Octoate n.d. nd. . onde
2.05% Lead Qctoate n.d. n.d; ‘ " n.d.
0.42% Lead Chromate n.d. n.d. © n.d.
1.95% Lead Chromate n.d. _ n o .
12.43% Lead Chromate - n.d. n.d,
n
n

Digt

$6.05% Lead Carbonate n.d.

11.92% NBS Lead Paint a.d. d. 0.2 £ 0.1/ (7

a/ Number of brains analyzed per group unless indicated otherwise.

b/ Eight brains were analyzed at 4 and 8 weeks. Twenty-four brains were
analyzed at 13 weeks. S

e/ Not detectable. Below sensitivity of 0.07 ng/gm of brain.

4/ Average pg of lead/gm brain + standard error number of rats shown in
parenthesis.
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TABLE 33

LEAD CONTENT OF WHOLE BLOOD

'Digt

d/

Control™
0.08% Lead Octoate
0.53% Lead Octoate
2.05% Lead Octoate
0.42% Lead Chromate
1.95% Lead Chromate
12 43% Lead Chromate
66.

in parenthesis.

Lead Carbonate'
11.92% NBS Lead Paint

£/ One blood sample lost. :
gl Slgnlflcantly different from control (P < 0.05) as shown by Dunnett's

Treatment Wéek

EYARTY Py
)/
.13.:.1 + 0.9 (16)&/
12.8 + 0,8 (8)
16.4 + 2.4 (NE/
14.5 + 1.5 (8) s
13,2 + 1.0 (8)
12.0 £ 1.4 (8)
19.4 = 2.2 (8)&/
24.9 £ 2.2 (8)8/ i
23.9 + 1.3 (yg.h/

)

/ Values deleted due to contamination.

|/ Four samples were omitted due to contamination.

/ Number of rat bloods analyzed per group unless indicated otherwise.
/ Sixteen blood samples were analyzed.

/ Average ng of lead/100 ml bloed #

standard error of number of rats

multiple~comparison test following an analysxs of variance.

h/ Twelve blood samples analyzed

DUP040008925



TABLE 36

LEAD CONTENT OF KIDNEY

Diet ~ TreatmentWeek ~
A TN S
as/ @ m
: ~

anfroi-b/ .n.d.-'-c-/ n.d. ned,
0.08% Lead Octoate n,d, n.d, 0.3 (1)
0.53% Lead Octoate n.de n.d. 0.3 (1)
2.05% Lead Octeate n.da n.d. 0.4%0.1 (2)
0.42% Lead Chromate - n.d, nede 0.5 d?)
1,95% Lead Chromate n.d. n.d, 4.2
12.43% Lead Chromate d. nad, 0.4%0.0 (3)
66.05% Lead Carbonate n.d. .?_j.d;. o - 2,310.2(8)
11.92% NBS Lead Paint n.d. 104 =017 (4) 1.9%0.1(12)

a/ Number of kidneys analyzed per group unless otherwise indicated.

b/ FEight kidneys were analyzed at 4 and 8 weeks. Twenty~four kidneys were
analyzed at 13 weeks.

¢/ Not detectable, Below sensitivity of 0.07 pg/gm kidney.

d/  No explanation for unusually high value.

e/ Values are pg of lead/gm kidney or average pg of lead/gm kidney I standard
error of number of rats in parenthesis.

49

DUP040008926




SontroLE/ .

LEAD CONTENT OF LIVER

Treatment Week

Diet

@wal

0.08% Lead Octoate n.d.
0.53% Lead Octoate _ ~ n.d.

2.05% Lead Octoate ' n.d.

n.d.
n.d.
n.d.
n.d.
n.d.

3
(%)
n. d .

n.d.
n.d.

Eight livers were analyzed at 4 and 8 weeks

analyzed at 13 weeks.

;é.
(12)

n.d.
n.d.
.n.ds
n.d.
n.d.
n.d, A
n.d. 7
0.6/ (2)
0.1 %

-
&

O
o
B ER T

‘Number of livers analyzed per group unless indicated qtﬁefwisé;'

Twenty-four livers were

Not detectable. Below sensitivity of 0.07 ng/gm liver.
Values are average pg of lead/gm liver # standard error of number of

rats shown in parenthesis.,
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At 8 weeks, the femurs of rats fed the control, lead octoate or lead chromate
diets contained similar quantities of lead, ranging from 1.8 - 4,2 pg lead/gm bone,
Lead content in the femurs in the 66.05% lead carbonate and 11.92% NBS groups were
16.0 and 16.4 pg of ledd/gm of Bone, respectively. Both of these values were significantly
above control,

" After 13 weeks, the rais fed lead octoate or lead chromate had no more lead in
their Femurs thn at 8 weeks cmd fhese levels were no h:gher than fhose in ’rhe coni'rol

in bo‘l'h of t ‘ese‘.@groups Were signi ucunﬂy greater fhcn ’rhose observed in i'he confrol rai‘s.

I Pafhology of Rats Fed Paint Chips Contgining Differ.eh:t_vCaneni"rq_t’iég;g "-_»"_F_:!‘;-e,?d' “

- The relative organ weights of the thyroid, spleen, heart, kidneys, liver, .
adrenals, brain and gonads dare shown in Table 38, The Dunnett's multiple-comparison .
test showed that none of the relative organ wejghts dthered from conirol. values.

The pathology of rats fed the control, 2,05% lead octoate, 12,43% lead
chromate, 66.05%. lead carbonate or 11 92% NBS lead paint diets for 13 weeks is shown
in Tables 39-43,

The control rats had a few naturally occurring lesions, Fourteen of the twenty-
four (58.390) rats had mild to moderate lymphoid hyperplasia in the lungs, characteristic
of early minute pneumonia, One of these rats had a moderate pneumonia and another one
amild emphysemd, Other lesions included an unspecific myocarditis in two rats; foci
of subacute inflammation in the liver of two rats; a cross=section of a parasite (roundworm)
in the colon of one rat; and foci of mononuclear cell infiliration in the kidneys of two
rats. The bone marrow myeloid/erythroid cell ratios (M/E) of all rats were within normal
limits,

The lesions observed in rats fed the 2.05% lead octoate diet were similar fo the
lesions seen in the control rats. Seven out of the 12 rats (58,3%) had mild to moderate
lymphoid hyperplasia in the lungs and one had mild pneumonia. Four rats had mild foci
of subacute inflammation in the liver characterized by a loss of several hepatic cord
cells which were replaced by macrophages and lymphocytes. Another rat had a focus
of inflammation in the interstitial tissue of the pancreas, The M/E ratios of these rats
were normal .,
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TABLE 37

LEAD CONTENT OF BONE (FEMUR)

Treafmenf Week

Diet g 13 .

‘ (Z)ﬂ/ @ (1)
Control® 169 () 3.9%t0, 4 8) - 3.2T70.2(24)
0.08% Lead Ocrccfe ' 3. 1 Ei) 4,2£0,6(4) - -3.3%0.3(12)
0.53% Lead Octoate n.d. 3.910.2 (4) 3.1%0,2(12)
2,05% Lead Octoate n.d. 3.0£0.7 (4) 3.9£0.5(12)
0.42% Lead Chromate 2.9 (1) 2.6+0,9 (4) - 3.8%0.6(12)
1.95% Lead Chromate 0.9 (1) 1.8+ 0,2 (4) 4.1%0.5(12)
12.43% Lead Chromate 3.3 (1 3,12 1.1 (4) 3.5%0.5(10) ¢/,
66.05% Lead Carbonate 13,03 4,1 (4) 16.0% 2.1 (4)f_§ 21.7%2.4 12 ¥/,
11.92% NBS Lead Paint 14,91 1,5(4) 16.410.4 (4)f- 10.9£ 0,9 (12) 4

Number of bones analyzed per group unless indicated otherwise.

 Eight bones were analyzed at 4 and 8 weeks. Twenty-four bones were analyzed

at 13 weeks.

Values are pg of lead/gm bone or average pg of lead/gm bone * standard error

of number of rats in parenthesis,

Mot detectable. Below sensitivity of 0.4 ug/gm of bone.

Two samples lost

Significantly different from control (P < 0.05) as shown by Dunnett's multiple
comparison test following an analysis of variance.

50

DUP040008929



0€68000¥0dNA

£g

Rat ‘No. &

-3
Lungs,

Lymphoid hyperplasia 2al
Preumonia

Emphysema

Myocarditis

Liver

Foci of Inflammation

Golon

Parasites (round worms)
Kidneys

Mononuclear cell
Inflltration

Bone Marrow

M/E ratio L2 1,2

Tissues not listed were normal.

- & 2 10
2 "1 -1
1
1

1.3 L.z t.4 L4

TABLE 39

13 16 17 1 19
1
1
2

.0 Lo 1.2 1.1 1.2

a/ Severity of lasions; l-minimal; 2-moderate; 3-severe; h-very severe; % questfonable

1.2

1.2

1.3

1.2

1.0

1,5

1.5

1.0

1.3
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IATIVE ORGAN WEIGHTS OF RATS FED DIETS CONTAINING DIFFERENT CONCENTRATIONS OF LEAD IN PAINT
HIPS FOR 13 WEEKS '

Adrenals

- -"Brain
n Body Wefght g/ 100gm Body- Weight
: '_ Femal‘e j :ﬁu.le,, i ,ngle»

control 2
0.08% Lead | 12

QOctoate .

0.53% Lead {12
Octoate

T6.51 0,44

2,05% Lead |12

6,73 0,67
Octoate | i

0.42% Lead |12
—Lhromate |

6,10 £ 0.38

1,95% Lead |12
Chiyomate |

*1 ;'Oé

5.4 © 0,00

12,437 Lead{12
—Chromate

16.18 = 0497}

0,32 ]25.46 * 1.08 |0.43 £ 0.02 |0

66,05% Lead|12
Caybonate

© 1,55 [ 30.83 £ 1.66 [0.45 £ 0,02

11,92% Lead|12

B.4h | 25,51 £1.25 | 0:6k + 0,07

Faint

a/ Average % standard error of mumber (N). of rats indicated.

b/ PBlevenm rats.
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CTABLE 41

PATHQLQGY OF RATS FED FOR 13 WEEKS WITH PAINT CHIPS CONTAINING
12, 43% LEAD AS LEAD CHROMATE

Rat No. M3 M6 M7 M8 M9 10 1S 1% 17 18

Lungs

Lymphoid hyperplasia 22/ 2 1 1
Pneumonia 1

Heart

Myocarditis : 2
Bone Marrow

M/E ratio 1.2 1.0 1.0 12 1.1 1.4 1,0 1.4 1.5 1.4

Tissues not listed were normal. ' :
a/ Severity of lesions: l-minimal; 2-moderate; 3-severe; 4-very severe; questionable.
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TABLE 40

LEAD  OCTOATE

FOR 13 WEEKS WITH PAINT CHIPS CONTAL!

Lungs

Pneumonia !

Liver

Foci of inflammatien 1 1 1

rancreds

Foci of inflammation 1.
Bone Marrow

M/E ratio 1.2 1.0 1.7 1.0 1.2 T.1 10 1.0 14 1.2 1.3

Tissues not listed were normal,
o/ Severity of lesions: 1-minimal; 2-moderate; 3~severe; 4-very severe; ¥ questionable
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TABLE 42

PATHOLOGY OF RATS FED FOR 13 WEEKS WITH PAINT CHIPS

~ CONTAINING 66.05% LEAD AS LEAD CARBONATE

RatNo. 163 166 167 e

Lungs

Lymphoid hyperplasia :,9/ T 1

Pheumonia

Heart .

Myocarditis o 2

Liver

Foci of inflammation I 1

Skeletal muscle

Miositis i

Bone Marrow

- M/E ratio 1.2 1.2 1.2 1,0

Tissues not listed were normal,

9 170 11 1% 177 178

1.1 1,3 1,2 1.0 1.4 1,3

a/  Severity of lesions: l-minimal; 2~moderate; 3~severe; 4-very severe; £ questionable



The body lead burden of rats fed paint containing lead octoate or lead chromate
was no different from control until 13 weeks. At this time lead was found in the kidneys
of one to three rats on each of the lead octoate and lead chromate diets. The rats with

meusurubie ki d inthe le diyocfoui'e,‘ ,0“ 42% lecd chromcﬂ‘e or 1 95% i“ead chromai'e

the con 5°V ‘ead chodfe, 1,1
diets for A” of - fhe e rats ,.
which were observed, gecur naturally. in rat col

CONCLUSIONS

Older paint formulations contained soluble lead salts. Two samples of paint
chips representative of these formulations were fed fo rais af 0,1% of their diets. One
was supplied by the National Bureau of Standards and was removed from interior walls
of older homes, 1t contained 11,92% lead. The other was a recent formulation containing.
66.,05% lead carbonate, Both of these: sampies produced classical signs of lead poisoning
in the rats. These signs consisted of ery!'nrocyfe LAD depression (50%) and significant
increases in blood, kidney, bone, liver and/or brain lead,

Newer paint formulations contain insoluble lead pigments and low levels of lead
driers. ‘Several sc:rhpies of paint chlps confalrimg‘up to 12,43% lead chromate pigment
and up to 2.0% ie?d octoate drier were also fed to rats as 0.1% of their diets. The only
evidence of toxicity or effect on body burden .appear in the rats fed the paint contaihing
12,43% lead chrerrrmfe, This consisted of an mcréase in blood lead, without other signs
of poisaning. Paint containing 1 .95% lead chrori'lafe and paint containing 2. 05% lead

octoate produced no detectable changes in the rats,

The quantity of lead fed as paint chips containing either 2,05% lead octoate or
1,95% lead chromate would have approximated an intake of 40 mg/day in a 3 year
old child wenghmg 14,6 kilograms, This daily intake has been reported to produce lead
poisoning in ch:ﬂdr‘en if the lead was available for absorption. Since the body lead-burdens
of the rais fed 2. 05% lead octoate or 1.95% lecd chromate were not increased, it can be
assumed that the !ead in these paint chips was not absorbed from the gastrointestinal tract.
In addxhon, lead m paint scraped from old dwe”mgs and not the newly formulated paint,
deposited in the brain, even though the blood lead concentrations of both were similar.
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The rats fed the 12,43% lead chromate diet had lesions similar to the lesions
seen in the control rats. Seven of 12 rats (58.3%) had mild to moderate lymphoid
hyperplasia, and one hcd mild pneumoman Only one rat had a muderui'e unspecific
myocardifis. The M/E ratios were normal,

The lesions seen in the rats fed the 11.92% NBS lead paint diet were similar
to those lesions seen in the control rats, Eight of 12 rats (66 7%) had different degrees
of lymphmd hyperplasza inthe lungs: In one rat pneumonia was evident ., Unspecific
myocarditis occurred in 2 rats while foci of inflammation in the liver were observed in
only one rat, The M/E ratios were normal

In conclusxon, the pcﬂ'hology seen in the control and freated rats were
characteristic of those in a normdl population of rats, No evxdence of lead-induced
lesions was found.

IV. DISCUSSION

The levels of lead fed to rats in the srudy were sufficient to prociuc significant
elevation of body lead burden if the lead is in the form of lead nitrate. If we
equate the amount of lead consumed by the average rat fed paint chips containing 2.05%
lead octoate, 12.43% lead chromate, 66.05% lead carbonate, and 11.92%:NBS lead
paint diets to a 14,6 kg (3-year old) child, we find that the lead consumption would
equal 39.4, 156.0, 577.8, and 147.8 mg of lead/day, respectively. On the basis of
a 2% lead paint, fhe total paint intake would be 2.0, 7.8, 28.9, and 7.4 gm/day
respectively. Daily ingestion of these quantities of old paint containing white lead
have been reported to produce lead poisoning .~ ‘

There were no changes in hemaiology, urinaiysis or serum proteins in the rats fed
{ead octoate, lead chromate or lead carbonate. The rats fed the NBS lead paint did
exhibit a significant reduction in hemaglobin and a mild profemuna at 13 weeks.
Otherwise, the hematology, urinalysis and serum proteins in the rats fed NBS lead paint
were normal. Porphrin metabolism was affected as early as 4 weeks in rats fed either
the 66.05% lead carbonate diet or the 11,92% NBS lead paint diet @s evidenced in a
50% depression of erythrocyte ALAD activity. This effect appeared to jn'ecﬂy
related to the concentration of blood lead as has'been reported by others. 12 There
was one exception: blood lead in the 12,43% lead chromate group became elevated
by the 13th week, but there was no depression of ALAD activity. This discrepancy
could be related tolthe duration of elevated blood lead or the age of the animal when
blood lead became elevated,

Even though erythrocyte ALAD was depressed 50%, the overall effect on
porphyrm membohsm must be considered mild, since there was no concomitant change
in the levels of protoporphyrin (erythrocyte), delta~aminelevulinic acid and
coproporphyrin, These observations are consistent with reports that blood lead levels
greater than 40 pg/100 ml RBC are needed before serious changes in porphyrin metabolism
occur.
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