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Absorption and Excretion of Mercury 

In Man 
I II. Blood 111 ercury zn R elation to Duration of Exposure 

MORRIS B. JACOBS, Ph.D.; ARTHUR C. LADD, :\I.D., AND LEONARD J. GOLDWATER, M.D., NEW YORK 

Introduction 

In previous reports in this series, data 
have been presented dealing with relation­
ships between mercury in blood and urine 1 

and urinary mercury in relation to duration 
of exposure.2 

Most of the evidence presently available 
leads to the conclusion that determinations 
of urinary mercury have little or no value in 
helping to predict the onset of toxic manifes­
tations. It has been aptly said that mercury 
in the body is more dangerous than mercury 
in the urine. As mentioned elsewhere,1 the 
limited value of urine studies in preventive 
programs naturally turned attention to the 
blood. 

A significant report, bearing on the ques­
tions at hand, has come to the attention of the 
authors since the time when the first 2 papers 
in this series were written. This report 3 

covers observations on 58 workers exposed to 
mercury vapors and discusses correlations 
between intensity of exposure, blood and 
urine mercury levels, and clinical manifesta­
tions of poisoning. Symptoms of chronic 
mercurialism (tremor, erethism, etc.) were 
found in 15 of the 58 subjects. There was 
little correlation between the mercury levels 
in blood and urine and the degree of exposure 
and little between blood and urine mercury 
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and clinical symptoms. The frequency of 
toxic manifestations, however, did show 
some correlation with intensity of exposure. 
These findings are partly in agreement and 
partly at variance with those discussed in the 
first paper of the current series.1 

While it is obviously true that any mercury 
which appears in the urine following inges­
tion, inhalation, or skin absorption must first 
have been in the blood, the exact manner 
and time in which the blood in humans is 
cleared of mercury is not known, except, 
perhaps, to a limited extent in the case of 
mercurial diuretics.4,5 It appears, however, 
that, in general, absorbed mercury disappears 
from the blood quite rapidly, even up to 
100% in 24 hours.,s,7,8 

The present report is concerned with ex­
amining the value of blood mercury deter­
minations in predicting toxic manifestafons 
under conditions of occupational expo:mre 
to certain mercury compounds. 

Materials and Methods 
The human subjects forming the basis of this 

study were the same as those described in earlier 
reports.1.2 They were employees of 2 factories 
(Plant A and Plant B) which process a variety 
of inorganic and organic compounds of mercury. 

Chemical analyses of blood samples were done by 
the method of Jacobs 9.10 and statistical analysis of 
the data by the rank correlation method of Spear­
man.ll Data published by Benning in 1958 12 were 
also subjected to statistical evaluation. 

Results 

The findings are presented in a series of 
Tables (1-5) in which the rank of each sub­
ject in terms of mercury concentration in 
blood is compared with the rank in terms of 
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TABLE I.-Blood Mercury and Seniority in Plant 
A, 1961, Arranged According to Rank 

I'g Hg/100 MI. Blood Years Seniority 
Blood Rank Employed Rank 

1.5 1.0 3.5 4.0 
5.0 4.0 1.2 1.0 
50 4.0 11.0 19.5 
5.0 4.0 16.0 27.5 
5.0 4.0 9.0 12.5 

5.0 4.0 12.0 21.0 
5.1 7.0 8.0 10.0 
5.7 8.5 2.0 2.5 
5.7 8.5 9.0 12.5 
6.0 11.5 5.0 7.0 

6.0 11.5 16.0 27.5 
6.0 11.5 10.0 16.5 
6.0 11.5 14.0 22.5 
7.5 15.0 11.0 19.5 
7.5 15.0 16.0 27.5 

7.5 15.0 10.0 16.5 
9.0 18.0 2.0 2.5 
9.0 18.0 15.0 24.5 
9.0 18.0 10.0 16.5 

10.5 21.5 5.0 7.0 

10.5 21.5 9.0 12.5 
10.5 21.5 9.0 12.5 
10.5 21.5 15.0 24.5 
12.0 24.0 10.0 16.5 
13.5 25.0 4.5 5.0 

15.0 26.0 7.0 9.0 
18.0 27.0 16.0 27.5 
24.0 28.0 14.0 22.5 
32.0 29.0 5.0 7.0 

Total Hg in air: range of 0.02-0.76 mg. per cubic meter in 9 
locations 

Correhtion Coefficient = 0.02 P = > >0.05 

years of exposure. When more than one in­
dividual had the same value, the rank is 
given as the average for all those in the par­
ticular value-group. Observations in each of 
2 plants were made in 2 successive years. 
In Plant B, studies were made in January 
and in August of the second year. 

Little comment is needed other than to 
state that no statistically significant correla­
tion was found between duration of employ­
ment and blood mercury levels. The same 
was true when Benning's data .12 were ana­
lyzed. 

Comment 

As work in the present investigations on 
the absorption and excretion of mercury in 
man progresses, the one feature which be­
comes increasingly clear is the need for 
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additional study. Apparent conflicts in pub­
lished data may be due in some measure to 
the difficulty in making measurements on 
humans in which a single variable can be 
tested. Some of these variables have been 
mentioned in an earlier report.2 The list 
includes age and sex of exposed workers, 
type of mercury exposure (organic, inor­
ganic, or mixed), duration and intensity of 
exposure, and routes of absorption. There 
may be additional variables, the importance 
of which has not as yet become apparent. 

In the present paper, evidence is presented 
that prolonged occupational exposure to mer­
cury compounds does not lead to increasing 
levels of mercury 'in the blood. It must be 
pointed out, however, that this may not ap­
ply to all situations but only to those which 
obtained in the present study and in that 

TABLE 2.-Blood Mercury and Seniority in Plant 
A, 1962, Arranged According to Rank 

I'gHg/100 Blood Years Seniority 
MIBlood Rank Employed Rank 

0.0 1.0 8.00 10.0 
1.5 2.0 5.00 6.5 
2.5 3.0 10.00 14.0 
3.0 5.0 9.00 11.5 
3.0 5.0 15.00 25.0 

3.0 5.0 9.50 13.0 
6.0 9.5 5.00 6.5 
6.0 9.5 12.00 20.5 
6.0 9.5 11.00 16.5 
6.0 9.5 18.00 28.5 

6.0 9.5 12.00 20.5 
6.0 9.5 11.00 16.5 
7.5 13.5 11.00 16.5 
7.5 13.5 3.25 5.0 
9.0 17.0 0.05 1.5 

9.0 17.0 11.00 16.5 
9.0 17.0 9.00 11.5 
9.0 17.0 0.05 1.5 
9.0 17.0 14.00 24.0 

10.5 20.5 6.00 8.5 

10.5 20.5 12.00 20.5 
13.5 22.0 12.00 ZO.5 
15.0 23.0 0.16 3.0 
18.0 24.0 17.00 27.0 
19.5 25.0 1.25 4.0 

21.0 26.0 16.00 26.0 
25.5 27.0 13.00 23.0 
36.0 28.0 6.00 8.5 
40.5 29.0 18.00 28.5 

Total Hg in air: range of 0.1-2.4 mg. per cubic meter in 13 lo­
cations 

Correlation Coefficient = 0.145 P = > >0.05 
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reported by Benning.12 Further observations 
may confirm or refute this conclusion. 

Even if mercury levels in the blood do not 
increase with prolonged exposure, it cannot 
be concluded that there has been no accumu­
lation of mercury in the body. Evidence on 
this point can be adduced only by measuring 
concentrations of mercury in organs and tis­
sues or by mercury balance studies. Both of 
these approaches in humans offer great, but 
not necessarily insurmountable, difficulties. 

Summary 

i\n attempt has been made to correlate 
duration of exposure and blood mercury 
levels in men working with a variety of 
mercury compounds, predominantly organic. 

TABLE 3.-Blood }v!ercury and Seniority j'n Plant 
B, 1961, Arranged According to Rank 

p.g Hg/lOO Blood Years Seniority 
Ml Blood Rank Employed Rank 

0.0 LO 14.00 18.0 
l.5 2.0 9.00 12.5 
2.7 3.5 15.00 20.5 
2.7 3.5 1.50 6.5 
3.0 5.0 0.15 1.0 

4.5 6.0 0.25 2.0 
5.0 7.5 15.00 20.5 
5.0 7.5 0.40 3.0 
6.0 9.5 11.50 17.0 
6.0 9.5 9.00 12.5 

7.5 11.0 10.50 15.0 
8.7 12.0 16.00 21.0 
9.0 15.0 16.00 23.0 
9.0 15.0 19.00 25.0 
9.0 15.0 18.00 24.0 

9.0 15.0 11.00 16.0 
9.0 15.0 19.50 26.0 

10.5 18.5 8.00 10.5 
10.5 18.5 1.50 6.5 
]2.0 20.0 8.00 10.5 

13.5 21.0 31.50 28.0 
15.0 22.0 1.50 6.5 
16.5 23.5 20.00 27.0 
16.5 23.5 1.50 6.5 
18.0 25.0 2.50 9.0 

24.0 26.0 0.50 4.0 
31.5 27.0 10.00 14.0 
33.0 28.0 14.50 19.0 

Total Hg in air: range of 0.2-1.2 mg. per cubic meter in 11 ID-
eations 

Correlation Coefficient = 0.088 P = > >0.05 
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TABLE 4.-Blood Mercury and Seniority in Plant 
B, Jan. 1962, Arranged According to Rank 

"g Hg/lOO Blood 
Ml J3lood Rank 

1.5 1.0 
2.1 2.5 
2.1 2.5 
2.4 4.0 
3.0 6.5 

3.0 6.5 
3.0 6.5 
3.0 6.5 
3.6 9.0 
3.9 12.0 

3.9 12.0 
3.9 12.0 
3.9 12.0 
3.9 12.0 
4.5 16.0 

4.5 16.0 
4.5 16.0 
5.1 18.5 
.5.1 18.5 
5.3 20.0 

6.0 21.0 
6.8 22.0 
7.5 23.5 
7.5 23.5 
8.7 25.0 

9.0 26.0 
12.0 27.5 
12.0 27.5 
12.6 29.0 

18.9 30.0 

24.0 3l.0 
24.9 32.0 
30.0 33.0 
49.6 34.0 

Air studies not done 
Correlation Coefficient = 0.13 

Years Seniority 
Employed Rank 

0.16 5.0 
16.50 28.5 
0.05 2.0 
0.05 2.0 

15.50 26.0 

14.50 24.0 
12.00 23.0 
2.00 12.0 

20.00 32.0 
0.64 9.0 

5.00 14.0 
19.00 31.0 
1.50 11.0 

20.50 33.0 
10.00 18.0 

0.16 5.0 
9.50 17.0 
0.05 2.0 

11.50 21.5 
11.50 21.5 

11.00 20.0 
0.16 5.0 

16.50 27.0 
7.50 15.0 
3.00 13.0 

1.20 10.0 
0.20 7.0 

32.00 34.0 
9.00 16.0 

10.50 19.0 

15.00 25.0 

18.50 30.0 
16.50 28.5 
0.25 8.0 

p= > >0.05. 

No statistically significant evidence was 
found that blood levels of mercury increase 
as a function of prolonged exposure. 

The absence of build-up in the blood does 
not necessarily rule out accumulation of mer­
cury elsewhere in the body. 

The reported findings do not necessarily 
apply to all types of mercury exposure. 

Leonard J. Goldwater, M.D., School of Public 
Health and Administrative Medicine, Columbia Uni~ 
versity Faculty of Medicine, 600 W. 168 St., New 
York 32, N.Y. 
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