
cc: C.F. Reinhardt

E, 1. d u  po n t d e Nemo u r s  an d  Co mpan y
TECHNICAL FILE ^ ~ )<sHaskell Labora tory for Toxicology 

and Industrial Medicine 
P.O. Box 50, Eikton Road

Newark, Delaware 19714-0050

DU PONT CENTRAL RESEARCH AND DEVELOPMENT
August 9,1903

Dr. Kent Hatfield 
Document Development Branch 
Division of Standards Development 
and Technology Transfer 
Centers for Disease Control 
NiOSH
Robert A. Taft Laboratories 
4676 Columbia Parkway 
Cincinnati, OH 45226-1998

TOXICITY INFORMATION ON LEAD ACETATE FEEDING STUDIES 
(Ref: Letter from K. Hatfield to HJT, 4-26-93; Telephone Conversations of 7-93)

In response to your detailed inquiry on our two-year feeding studies with lead 
acetate in rats, I offer the following information:

1. Two chronic lead feeding studies were conducted in rats, in Study I, rats 
were fed diets to which lead acetate was added at concentrations of 0,
10, 50,100, or 500 ppm (as lead). The experimental phase of this study 
began on 4-14-65 and the last sacrifices took place between 5-67 and 8- 
67. In Study II, rats were fed diets to which lead acetate was added at 
concentrations of 0; 1000, or 2000 ppm (as lead). The study began on 
5-24-66 and the last sacrifice occurred on 5-2-68..

2. In the preceding studies, when weekly mean dietary lead intakes were 
reported, the values did include background dietary lead. For example, 
the average lead intake for rats ingesting a diet to which 500 ppm lead 
was added was 548 pom (over a two-year period).

a. ) Blood, urine, and tissue were ultimately analyzed for lead content
by atomic absorption spectrophometry using a method described by 
E. Berman (1964) for blood and urine or by a method reported by 
Perkin-Elmer Corporation (1966) for tissues (See Attachment 1).

b, ) No differentiation between bound and unbound forms of lead was
attempted.
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3. in Study I, body weights, food consumption, and mean lead intakes 
were monitored weekly during the two-year feeding period. In the lead 
intake tables (VII and VIII) I previously sent, dietary lead intake on a 
mg/kg/day basis was calculated from the body weight and food 
consumption data. Therefore, control diets to which no lead acetate 
was added would have no numerical value for lead intake. On the other 
hand, lead measurements in the feed were periodically made but I could 
find no details (How many measurements over two years? How often 
were diets analyzed?, etc.).

In Study II, body weights and food consumption were monitored weekly 
only for the first 90 days of the two-year study. Those data, in tabular 
and graphic form, are included here (Attachment 2). The last graph of 
this attachment shows the calculated average daily intake of lead 
(mg/kg/day) for 0, 1000, and 2000 ppm over a 90-day period, in 
addition, similar to my response for Study 1,1 could not locate specific 
data on periodic lead measurements in diet,

4. For information on pathology diagnoses, I am enclosing a table entitled 
“Incidences of Microscopic Observations in Rats” for rats sacrificed from 
one to two years. These tables, labeled as Attachment 3, covers rats 
from both Study I and Study II.

Relative to statistical analysis in general, the preceding data were 
subjected to an analysis of variance to determine the significant effect of 
three variables (dietary lead, sex, and time) on the various quantitative 
responses which were measured during the two years of dietary lead 
administration. Statistical comparisons to historical controls (as 
opposed to concurrent controls) were not made. However, such 
comparisons were conducted in a publication (under preparation) by Dr, 
E-. Stuia, the original pathologist for the preceding studies. When a pre­
publication draft is available, I will send it to you.

5. Only internal pathology personnel were originally used to assess the 
tissues from these studies. However, for the publication cited above, 
kidney lesions were sent to an NTP pathologist and others, and such 
Information will be included in the paper.

Archived pathology records (slides, notebooks) do exist at this time and 
are not siated to be destroyed.
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6. During the time span of the two lead acetate studies, no specific 
reference historical histopathology tumor data base existed. However, 
in the paper in preparation (cited above), Dr. Stula will cite tumor data 
on 2000 control rats/sex from studies conducted over a 25-year span,

7. The only lead intake data from Study II is given in Attachment 2. No 
tables similar to Tables VII and VIII (for Study I) were located. Food 
consumption measurements for Study II were only conducted for the 
first 90 days of the two-year feeding period.

8. Blood lead levels were serially measured in rats throughout Study I and 
only terminally in Study 11. For Study I, the table below summarizes 
those blood lead measurements (as ]ig/mi) from lab notebooks:

DOSE LEVEL OF Pb fopm) BLOOD LEADIpg/rpI]

f emal es

3 mo. 6 mo. 12.m,Q,„. C
D 3 p Mim

0 0.0 0.026 0.0 0.006 0.123
0 0.0 0.0 0,0 0.0 0.153

10 0.0 0.0 0.10 0.06 0.121
50 0.0 0.0 0.17 0.09 0.203

too 0.20' 0.20 0.14 0.400
BOO: 0.25 0.22 0,60 0.59 0.790

M.A L,_E $

0 0.0 0.025 0.03 0.05 0.102
0 0.25 0.0 0.03 0.03 0.121
10 0.0 0.063 0.10 0.06 0.98
50 0.0 0,029 0.14 0.09 0.168
too 0.0 0.0 0,17 0.24 0.302
500 0.18 0.38 0.62 0.53 0.761

Zero levels were below limits of detection (0.01 jig/ml)

For Study II, blood lead levels were measured ip rats at the final, sacrifice (24 
months) only:
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ROUGH DRAFT 

April 9,1963
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RAT TISSUE. LEAD

the tissues were plaped ip individual plastic bags and frozen on 

solid carbon dioxide immediately following removal from the animal and then 

stored at -4° C. At the time of analysis j the samples were brought to room 

temperature j, weighed into 35 milliliter Kjeldahl flasks and digested with
' .........

5 milliliters of a concentrated sulfuric-nitric acid solution (1:4) followed 

by 2 milliliters of a sulfntic-perchloric acid solution (1:1).. After the 

digestion was completed,: all nitrate and perchlorate were driven off -by 

heating. The samples were diluted: and an aliquot was taken for analysis by 

atomic absorption spectroscopy. The lead was extracted into an organic 

solvent with a chelating agent without pH adjustment and, analyzed according 

to the. methods recommended by. the Perkin-Elmer Corporation (1)Tissues 

taken at interim periods were pooled by groups; sample size and dilution 

were chpsea' to obtain one to ten micrograms of lead in the final aliquot. 

Livers. from the animals remaining at the end of the experiment were analyzed 

- • individually and the kidneys were combined within groups in order to obtain,

an adequate sample.

Bones were stripped of soft tissue (cartilage caps remained), 

crushed, extracted; in. a Soxhlet; with an ethyl alcohol-diethyl ether solution 

(1:1), dried and weighed into flasks. Digestion and analysis were similar

'■ '""7“ ' N 27672.02

.................. 2.747-2;0z
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to soft tissue. Blood and urine were analyzed By the method described by 

Berman (2). Samples were pooled by groups at the interim sacrifices and 

analyzed individually at the end of the experiment.

Feed, and feces were dried, ground through a 20 mesh screen .. ✓
%

and analyzed by the method described for soft tissue. Shir was'washed"'""1'"'""" 

with acetone, water, then acetone again, dried, ground through a 20 megh 

screen and treated the same as soft tissue.

Standards containing 1 to 10 micragrams of lead per milliliter 

were prepared from lead nitrate in 1 normal sulfuric acid. One milliliter

VA S
of each ^chelated and extracted into methyl-isobutyl Ketone without pH adjust­

ment and aspirated into the flame. These standards were used for all digested

tissue as there was- no appreciable difference between standards prepared in

1 normal sulfuric acid and those prepared in 0,1 normal sulfuric aeid.

Standards for blood and urine samples were prepared according to Berman (2),

The limit of measurability for digested samples was approximately •

0,1 microgram per gram while that of blood and urine was 0.1 mierogram per ' •>

10 milliliters. Only a single analysis of each sample was performed, but 

samples containing added lead were included with each batch of tissues Iteea -

- recovery of added lead was less than 85% the entire batch was re-analyzed,
.-i
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£ f £ '  GROWTH RESPONSE OF RATS FED LEAD ACETATE
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