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THE CONCENTRATION OF LEAD IN THE PLASMA OF HUMAN BLOOD IN RELATION mo 
EXPOSURE TO LEAD, LuAD INTOXICATION, Aim THE ADI-IINIETT. AT ION OF BAL

Henry W. Ryder*, Jacob Cholak* 1 2, and E. A. Kehoe2

It is commonly inferred that the concentration of lead in the

as it does in the whole blood, Qf
plasma of the blood increases/with an increase ih^Sbsorption/ lead

on the part of experimental animals or men. It has also been

supposed that such an increase occurs in association with the onset
,

and thcl-r associates (1
and development of lead intoxication/,.and: Smith and Kathwei]/believed

increase.
they found evidence of such an as2LB3g±a±±Bna^bsi^ . (Previous work in this

field has been summarized by Bambach, Kehoe and Logan (l; in their

study of the plasma-cell partition of lead in the blood of rabbits.)

: r )
Analytical data gathered over a period of years 3eemed to justify

doubt as to the validity of such inferences, and the matter has been

investigated systematically by measuring the concentration of lead in

the plasma of persons with different degrees of exposure to lead, with

and without lead poisoning, and of men in whose blood the concentration

dithiopropanol
of lead has been altered quickly by the administration of^BAL).

The quantities of lead in samples of plasma obtained from the 

blood of four groups of men observed in the years 194 p-1947 Have been

determined,, .and ithe, results.
1. 19 Garfield;Place, Cincinnati 2, Ohio.
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Table 1

Employment Data on Insulating Cross In Various Localities 
Including Those Selected for study

Location Date of Start 
of Operations

Kumbci
Groups

* of Men In Pr 
► d ao to Years

•osertt Crew 
of Bxoosure

Percentage 
Original Cj 
How Employ*"Under

1
1-1.9 2-2.9 3-b Total

-ist Oranere. J?.J. J’a* 1932 _........... 13 h» ...33 .... .......100.0

ndianaoolis.Ind. June 1952 3 - 3_______ 100.0

inctnnnti, Ohio' Hoy. 1952 1 1 1 ... 3 .......... ......66,7

loveland. Ohio - -Tan. 195a __ . . 1 ? 3 ..... 66.7

ittsburrh,?a, ... ’larch 1955 1 1 1 - 3........... 66,7 .

oaten« Mass. July .1935 _____ 1 \ .... - h 25.0. ...

•>lto Plains,0. nov....1933............ 7* ..3»_ 83 13* 100.0

altlnore* !!&. June 193k 1 If * 80.0

Ibanv. H.Y. Sail..1933 1-3 23 13 k* 9
0

/

ofcal for All Locnlltios Listod 13...... m . Ik ..... 11 M.......
/

on Selected.for Ltudy
Indicates Lion Esnzninccl}

8 5 10 k 27

n
u

p G 6 J
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Table 2

Dust Oaunfca on Semples Obtained Daring Insulation of a Residence

Description of Sample Volume of 
Samp>e In 
cu.ft.

;V> "I
Humber of i4«tente in Thousands 
nor cu. ft. after subtracting bl
Average of three 
daunts

Average fc 
site

Sample el, during hand packing
near worlsaeft at 5 ft. 

_____ above. floor,............ . .

5.5 310

220

Sample #2, during hand packing
2 ft, behind, a workman 
at level of face

5-4 130

ample #1, during blowing
3 ft, behind! a worlaaan 
bales? level of faoe

4-93 6,000

7»loo
lample #2, during blowing

1*5 to aide of work­
man. at face level

5.0 8,200

ample &3» during blowing,
at air pump during 
focdlr.r, at face level*

10,0 7&>
0

/

r )



Tabic 3\

Distribution of Hen Engaged In Insulating Buildings with Eagle-
Plcher Rock uool

According to ARe

Age in Years 

20 - 2k 

25 - 29

50 ■ » 54

Frequency

2

9

5

33 -39 h

4o • 44 
45-49 

50-54.

2

2

3

Total; / ~ j

/

27

o-i 0 O O
1 0



Tahlo k
I

Distribution of Men Engaged in Insulating Buildings with Eagle-
Richer Rook Wool

According, to Sygtolla Blood Fraaeure

&T3f Of Bg

loo — 109 

110 - 119

120 - 129 

130 - 139 

11*0 - 149 

150 - 159 

160 - 169 

170 - 179 

180 - 189

Total

Frequency

1

9

U

T

3

1

0

0

1

27

01 9 0:0



Distribution of Man Engaged in Insulating Buildings oith Eagle-
?Ichor Rook Wool

According to Dlaatollo Blood Prosgaro

fPu&tM 

60 ~ 6k 

65 - 69

■ Proouoncy

1

2

70 - 7k 

75 - 79 
80 • 8I4. 

85 - 89 

90 - & 

95-99 

100 - 10k

3

3

7

k

6

. 0

/" i 0

105 - 109 

fotal

1

27

i 01901



Table 6

Distribution of Men Engaged in Insulating Buildings tilth Eagle-
r’icher nock v/ool

According to Leucocytes la the Blood

Leucocytes per 
' ___ 0*. S5KU.______

Frequency

6000 - 6900 2

7000 - 7900 •in* 5

8000 - 8900 11

9000 - 9900 3

10,000 - 10,900 2

11,000 - 11,900 1

12,000 - 12,900 's 1

r 13,000 - 13,900 1

16.000 - 16.900 1

Total 2 7



■ MtaMWkrtw*4*

Distribution of Hon Engaged, in
iieho

noula ting Buildings nitl; Baglo- 
,:ock . ool

Aoco.T-dln/T bo Erythrocytes In the Blood

Erythrocytes por e# ran. Frequency
in Thouaanda

-3100 - 3500 1

3600 - 1*000 0

1400 1*500 n

1*600 5000 11

5100 - 5500 2

«56o d 6000 2

Total 27

01 9 0 0



Table 8

Distribution of Hen Engaged in Insulating Buildings with Eagle-
Plo’aer Hook Wool

; According to Henaonlobin Percentage of the Blood

Percentage of Herao^obin Frequency

80 - Bk 3

85 • 89 0

90 - 9k k

95-99 5

100 - 10I4. 13

105 - 109 0

no - nii 2

Total ' 27
/" !

(

/

V& a 01904



Distribution of lion Ensscod in Insulating Du tidings with Bap,lo- 
^iahar Rock ’?ool

According to the occurrence of Stippled Erythrocytes In t^e 31ood

stippled Erythrocytes Froijuency
per gift? Fields

0-1 12

2-3 2

h - 5 It

6-7 3

0-9 3

10-11 2

i>.0 1

Total 27

01 5



Table 10
- i

Distribution of Men Engaged In Insulating Buildings alth Eagle
Ploher Rook Wool

According to Load In tfre Blood

Lead In Milligrams 
per 100 Gragg Blood

0.00 - 0.009

0.01 - 0.019 

0.02 - 0.029 

0.03 - 0.039 

O.Oij, - 0.0I4.9

0.05 - 0.0*19

Total

Frequent?

0

0

k

9

12

2

27

Mean

Probable Error of Mean ♦ 0.006

Standard Deviation +p. ooS

)

/

> /



Table 11

Distribution of Men Engaged la Insulating Buildings with Eagle-
Flcher Rook Wool

According: to Lead f.n the Urine

Lea l In Milligrams 
per Liter of Uring

Frequency

0*00 - 0*009 0

o.oi • 0.019 8

0*02 - 0.029 k

0.03 - 0.039 k

o.ok - o.oU9 1

0.05 - 0.059 1

0.06 - 0.069 2

0.0? - 0.079 1

0.08 - 0.089 1

0.09 - 0.099 ^ y 1

Ho Inform fcl 01^ » k

TotdL

1

C
V
I

Mean 0.037

Probable Error of Mean +0.00l|.

Standard Deviation ♦ 0*025

oFour Impossibly high results are not recorded since they 
were obviously contaminated In the process of collection*



Table 12

Distribution of d&a Engaged In Insulating Buddings with Eagle-
Plotter Book Wool

According to Arsenic In the Urine

Arsenic as ASgOa In Milligrams Frequency
gor Liter of Urine

0*00 - 0*009 8

o.oi - o*oi9 3

0*02 * 0*029 2

0*05 - 0*039 1

o.oi* - 0.014-9 2

0.05 - 0.059 3

0.06 - 0*069
«

1

0.07 - 0.079y' 1

j 0.10 - 0.109 1

0*12 - 0.129 2

0*16 - 0*169 1

.... .no. Xnfoiwation *.....

Total 27

Mean 0.0U3C

Probable Error of Kean ♦ p.o06

Standard Deviation 4H0.01&

o Two samples were of insufficient volume for the 
analysis* s £

i 01908


