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Absorption and
Excretion of

Mercury in Man

V. Towicity of Phenylmercurials

Introduction

In a previous report ! it has been pointed
out that all organic mercurials probably do
not have the same degree of toxicity and in
particular that at least some of the phenyl-
mercurials do not appear to possess a high
degree of toxicity.

The purpose of the present study is to
examine in detail published data on the tox-
icity of phenylmercurials for man and lower
animals and to record some new data on
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human exposure. The latter has been made
possible by an opportunity to study three
groups of persons whose occupational ex-
posure has been to a single phenylmercurial ;
in two groups to phenylmercury benzoate
(PMB) and in the third to phenylmercuric
acetate (PMA). Earlier studies have in-
cluded observations on human exposures in
which phenylmercurials have been involved
along with several other organic and inor-
ganic compounds of mercury; in other
words, mixed exposures.!-

Review of Literature on Phenylmercurials

An intensive search of the literature of the
past 30 years has been made for all refer-
ences to phenylmercurials. If any significant
published work has been overlooked it is not
due to lack of diligence in conducting this
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search. Studies dealing with humans and
other animals have been included.

Phenylmercuric Acetate (PMA)—Hu-
man: Eastman and Scott in studying the use
of PMA as a contraceptive observed 14
women who used PMA jelly two to five
times a week for six months and 100 women
who used this preparation one to five times
a week for more than a year. Each applica-
tion was of 6 ml of 0.05% PMA jelly, con-
taining 1.788 mg of mercury. The former
group was found to have an average urinary
mercury of 83pg per 24 hours, compared with
an average of 22ug before use of the jelly. In
no case was there evidence of vaginal irrita-
tion or other toxic effect.® Danger to the
spouse is illustrated in a case reported by
Cohen in 1958.7 A husband with known hy-
persensitivity to a popular mercurial antisep-
tic developed dermatitis of the penis after his
wife used a contraceptive jelly containing
0.02% PMA.

The vesicant action of PMA and of sev-
eral other organomercurials was reported by
Goldblatt in 1945.8 The author describes a
case due to PMA in which the blister fluid
contained 12ug Hg/gm. He noted that even
under carefully controlled conditions the
workers showed mercury in the urine al-
though none showed symptoms of poisoning.
No figures are given on degree of exposure
or on urinary mercury levels.

PMA was one of several mercurials in-
volved in a report by Cotter in 1947.% In this
study, as in others of mixed exposures, it is
not possible to evaluate the role of any indi-
vidual compound. Chemicals other than mer-
curials may also have been involved.

In a review of organomercurials used as
seed disinfectants, Swensson included PMA
along with several other mercury com-
pounds.*® Among the materials studied he
found HgCl, to have the highest toxicity,
followed by PMA, methyl and ethyl mercury
chloride, and methyl and ethyl mercury di-
cyandiamides, in that order.

A case of skin burn due to PMA was re-
ported by Sunderman et al in 1956.1' The
delayed nature of the skin reaction led the

ARCHIVES OF ENVIRONMENTAL HEALTH

authors to conclude that hypersensitivity
rather than primary irritation was the mech-
anism. Additional cases of dermatitis have
been described by Morris,®> PMA being one
of three organomercurials implicated.

An extensive study of human exposure in
which PMA was one of several organomer-
curials involved was reported by Dinman et
al in 1958.3% The mixed nature of the ex-
posure makes it impossible to evaluate the
role of PMA.

Animal: Efforts to arrive at an LDs,
dose for PMA were made by Eastman and
Scott.® They found that for intravenous ad-
ministration the LDjo for rats and mice was
20 mg/kg and for rabbits 5 mg/kg. Rats
given up to 4 mg/kg of PMA intraperito-
neally for ten days showed no toxicity, and
rabbits given up to 0.2 mg/kg IV five days a
week for ten weeks had no abnormal find-
ings.

Vaginal and oral absorption of PMA in
rats was studied by Laug and Kunze.3 In
their report they comment on the storage of
mercury in the kidney and its significance
when repetitive exposure occurs. Additional
studies on the absorption, excretion, and
storage of PMA (and mercuric acetate) in
rats were subsequently reported by the same
observers.'*15 In the latter report it is stated
that PMA in the diet at levels of 0.5 ppm
for one or two years will produce renal le-
sions in female rats and that 10-20 times as
much Hg acetate was required to produce
the same lesions. No explanation is offered
for the interesting difference between the
response of female and male rats.

Japanese observers have reported that
pregnant albino rats treated with PMA
vaginally and subcutaneously produced an
increased percentage of abnormal embryos.!?
Most of the embryonal abnormalities were
found in the central nervous system, while
degenerative lesions were found in the liver
and kidneys of the treated animals.

Autoradiographic and tracer techniques,
using radioactive Hg?% have been used in a
number of studies of PMA by research
groups in Sweden.!$?8 Kita in Japan has
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conducted similar studies.?* These investi-
gations have produced a large amount of
interesting data on absorption, excretion,
and distribution of PMA in several animal
species for subcutaneous, oral, and intra-
venous administration. The significance of
these studies when related to human ex-
posures is, of course, difficult to evaluate.

Detailed studies by Gage and Swan
showed that PMA was much less toxic than
certain methyl mercury compounds and no
more toxic than inorganic mercury salts.?
Methyl mercury salts were found to cause
central nervous system lesions, but the same
damage was not produced by PMA.

Other Phenyl Mercurials

The literature dealing with phenylmer-
curials other than PMA is rather scanty.
This is particularly true of unmixed ex-
posures involving humans.

Phenylmercuric Propionate (PMP ) —An
experimental study by Gemmill and Bow-
man in 1950 showed that PMP strongly
inhibited the action of the enzyme invertase.?®
Phenylmercuric butyrate was found to have
a similar effect.

Linfield et al studied the effects of a 70%
cationic fabric softener which contained
0.85% of PMP.2" They found no evidence
of skin irritation or sensitization among
1,500 hospitalized patients who came in con-
tact with treated fabrics over a period of six
months. The concentration of PMP in the
fabrics ranged from 30 to 63 ppm.

Absorption of mercury from undergar-
ments treated with PMP in a form similar
to that used by Linfield was studied by Gold-
water and Jacobs.?® All of five human sub-
jects tested showed absorption of mercury
if the undergarments contained more than
40 ppm of mercury, but there was no meas-
urable absorption when the concentration
was below 10 ppm. No skin irritation or
sensitization or other toxic manifestations
were observed.

Several reports of human exposures in
which PMP has been present as one of a
number of mercurials have been pub-
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lished.'* Since it was not possible to evalu-
ate the role of PMP in these studies, they
are merely mentioned without comment.

Phenylmercuric Nitrate (PMN).—Weed
and Ecker in 1931 reported a case of a man
who ingested 250 ml of a 1:1,250 solution
of PMN (200 mg of PMN) with no sign
of toxic response.’

The use of PMN in the treatment of fun-
gus infections of the skin was studied by
Levine in 1933.2% He reported that a lotion
of 1:1,000 PMN was too irritating but that
a 1:1,500 PMN ointment with 10% glyc-
erin was satisfactory. Mercurial burns were
reported in seven of about 200 patients.

Birkhaug 3 fed PMN 1:2,000 in drink-
ing water to mice for ten weeks without any
fatalities. He found that the minimum lethal
dose (MLD) for rabbits by intramuscular
or intraperitoneal injection of PMN was
0.01 gm/kg and by mouth about three times
that quantity. He, himself, took 0.16 gm of
PMN by mouth and experienced loose stools
and slight abdominal pain for about 30 hours
after the ingestion.

While the principal medicinal use of PMN
has been as an antiseptic and germicide for
external application, there is on the market
a proprietary throat lozenge containing this
compound. The label states that each loz-
enge contains 0.3 mg of PMN. A German
study of a similar remedy containing 0.3%
phenylmercuric borate purported to show
negligible toxicity.3!

Biskind found that application of 1:1,250
solutions of PMN to the human vagina did
not cause irritation but a 1:750 solution in
10% alcohol produced a chemical burn.314

The Council on Pharmacy of the Ameri-
can Medical Association published a review
of studies on PMN and phenylmercuric
chloride in 193432 Among the conclusions
were: “It is apparent from these studies that
phenylmercuric nitrate is a mercurial of rela-
tively low toxicity for man and animals,”
but the report went on to say that claims to
this effect “must be advanced with caution.”

A more recent review by Lundgren and
Swensson 2 led the authors to conclude that
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the acute oral and parenteral toxicity in ani-
mals is about the same for alkyl, phenyl, and
inorganic compounds of mercury. A similar
conclusion had been reached by these ob-
servers in an earlier study.*

Enzyme studies with PMN have shown
depression of cytochrome oxidase, suc-
cinoxidase, catalase, and several dehydro-
genases 3 The reactivity of PMN and of
p-chloromercuribenzoate ~with  sulfhydryl
groups has also been shown.3%3¢

Miscellaneous Phenylmercurials—A few
references to other phenylmercurials can be
found in the literature. The irritant action
of phenylmercuric oleate (PMO) was stud-
ied by McCord et al in 194137 Five of nine
human subjects reacted to 2% PMO but
none to a 1% application. In rabbits, all
concentrations above 0.1% caused skin re-
actions.

A study by Goldberg et al 3% showed that
an aqueous solution containing 0.1% phenyl-
mercuric dinaphthylmethane disulfonate can
penetrate the skin and connective tissue into
the underlying muscle.

Phenylmercuric pyrocatecholate was one
of several organomercurials studied by
Hagen.?® By using rats and mice, he found
that this compound gave off practically no
vapors but might offer a dust hazard.

Possible hazards due to the use of phenyl-
mercurials in paint have been studied.*® Mice
were kept for six months in cages painted
with 0.1% phenylmercuric dinaphthylmeth-
ane disulfonate, 0.65% phenylmercuric
hydroxyquinolinate, 0.24% and 1.2% phen-
ylmercuric p-tert-octylphenate. All exposed
animals showed normal growth curves, nega-
tive autopsy findings, and “negligible”
amounts of mercury in kidneys and liver.

Human exposure to phenylmercuric pyro-
catechin was reported on by Massmann in
Germany in 195741 He observed 26 work-
ers who were exposed to atmospheric con-
centrations between 0.24 and 320 mg
Hg/cu m and whose urinary mercury levels
were as high as 6 mgy/liter. Finding no signs
or symptoms of poisoning after exposure up
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to five and six years, he concluded that this
compound is relatively nontoxic.

Our Observations

As mentioned above, it has been possible
to study three groups of human subjects
whose occupational exposure has involved
a single phenylmercury compound. In two
of the groups the chemical was phenylmer-
curic benzoate (PMB) and in the third
phenylmercuric acetate (PMA). No refer-
ences dealing with PMB were found in the
literature. Data gathered by other observers
dealing with workers exposed to phenylmer-
cury oleate (PMO) have also been available
to us for review.

For purposes of discussion, the groups
studied will be designated X, Y, Z, and Q.
Mention of the processes which resulted in
mercury exposure might permit identifica-
tion of one or more of the industries con-
cerned so that no detailed description can be
given. The plants using PMB will be desig-
nated plants X and Y, and the one using
PMA will be called plant Z. Plant Q is the
one using PMO.

In plants X, Y, and Z, observations in-
cluded numerous air analyses for both
mercury vapor and mercury-containing dust.
Urine samples were analyzed for mercury in
all cases. Albumin, sugar, and specific gravity
were included in the urinalyses. Blood levels
of mercury were measured in all persons in
plant Y and some in plant X. In a few in-
stances, samples were lost in transit. Mer-
cury in blood and urine was determined by
the method of Jacobs.*?

For plant X, results of physical examina-
tions done by a local physician were availa-
ble for review as were complete blood cell
counts. Workers in plant Y were examined
for signs of mercurialism by one of us
(L.J.G.), but those in plant Z were not
examined.

Plant X.—The findings in plant X are
summarizerd in Tables 1 and 2.

Comment on Plant X: It is obvious that
the completeness of the studies in plant X
leaves much to be desired. The histories
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TaABLE 1.—Plant X Air Analyses, May, 1962
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TABLE 2—Studies in Plant X, April, 1962

Hg,
Sample Location Method Mg/Cu M
1 Storage room manuf. 1.-KI Unijet None
bldg.
2 Mixing tank manuf. I-KI 40.00
bldg. Unijet
3 Lab I, draw-down I2-KI None
hood Unijet
4 Analytical lab Hg vapor meter  0.00
5 Lab IT Hg vapor meter
(@) Insink 0.04
(b) In trash barrel 0.03
(¢) Elsewhere 0.00
6 Grinding room Hg vapor meter  0.04
(max)
7 Storage warehouse Hg vapor meter
(@) Near floor 0.08
(b) Over open paper 0.04
boxes
(¢) General air 0.02

Samples 1, 2, and 3 represent total Hg. Source of Hg was phen-
ylmercuric benzoate (PMB).

and physical examinations were done by a
local physician who reported no signs or
symptoms of mercury poisoning among the
personnel. Routine urinalyses and blood cell
counts were done at a local hospital. None
of the urines showed albumin or other ab-
normalities. Eosinophil counts between 4%
and 13% in seven of 23 persons is a strik-
ing finding for which no ready explanation
was apparent. If and when the opportunity
arises, this feature will be investigated
further.

Only one location showed a significantly
high level of mercury in the air. This was
due to mixing of dry PMB powder. The
two operators in the area were protected by
impervious clothing and a helmet with
forced air supply.

About the only inference that can be
drawn from these incomplete observations
is that a group of workers were exposed to
sufficient PMB to result in urinary excre-
tion of mercury up to nearly 800pg/liter
and that they showed no detectable abnor-
mality suggestive of mercury intoxication.
The reported eosinophilia remains to be ex-
plained. The location of the plant made
parasitic infestation highly improbable, and
there was no evidence of allergic reactions.

Ladd et al

Mercury
Case — Hgb, Het, Eosin,
No. Urine Blood Gm 9, % WBC %

1 95 13.2 43.5 6,800 5
788 9.0

2 653 14.4 44.0 6,200 8

3 50 12.4 41.0 6,350 0
53 3.0

4 4 14.0 46.0 8,450 8
<1 0.6

5 600 14.7 45.5 11,100 2

6 368 13.0 44.5 11,450 2

7 0 13.2 42.0 8,450 4
4 5.7

8 26 13.0 44.5 5,850 1

9 186 14.0 46.0 9,000 2

10 3 14.0 | 46.0 5,750 1
11 8 4.9

12 135 13.8 44.0 7,150 2

13 60
14 <1 <1.0
15 103

16 412 13.4 43.0 8,600 0
103 6.0

17 72 13.6 42.0 6,200 0
180 3.0

18 105 15.8 49.0 10,200 13

19 57 13.4 44.0 9,300 4

20 108 12.6 41.0 8,350 6

21 220 144 45.5 8,050 3

22 215 14.5 47.0 9,400 2

23 44 13.8 44,0 8,350 2

Hg in urine in pg/liter. Hg in blood in upg/100 ml. Where two
values are given for mercury in urine, the second was a reexam-
ination after three weeks.

Plant ¥Y.—The results of air studies in
plant Y are presented in Tables 3 and 4.
Table 3 gives the direct readings for mercury
vapor as measured with a Beckman mercury
vapor meter and Table 4 total mercury col-
lected in iodine-iodide solution and analyzed
by a modified Barnes method. Figures for
blood and urine are shown in Table 5.

Comment on Plant Y: It can be seen in
Tables 3 and 4 that the mercury levels in
the air were highest in location C. The fact
that the readings on the mercury vapor meter
and the amounts found in the I»-KT samples
were in the same general range strongly
suggests that most or all of the mercury
present in the air was in the form of mercury
vapor rather than as PMB.

There is no consistent pattern for mer-
cury in urine and blood. The highest values
would have been expected for those working
in location C, but apparently the nature and
intensity of exposure was not such as to be
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TABLE 3.—Plant ¥ Mercury Vapor Meter
Readings, February, 1963
Location (3-11 pM Shift) Hg, Mg/Cu M
A. Finishing area
1. Work table 0.040-0.060
2. Above stacked product 0.080-0.120
3. On floor 0.120-0.180
4, Handling product 0.320
5. Packing 0.080-0.100
6. Top of unboxed product 0.080-0.100
7. Packing 0.060-0.080
8. Handling product >0.250 (momentarily)
9. Examination table 0.040-0.070
10. Handling product >0.100
B. Machine 227
1. On desk 0.001-0.018
2. Entire area 0.001-0.010
C. Sheeting room
1. Rear area near rolls 0.350-0.400
2. On examining bench 0.350-0.400
3. At examination bench 0.250-0.350
4. At collection end 0.350-0.500
D. Laboratory 0.020-0.030
E. Coating machine
1. Rewind floor 0.028-0.052
2. Over coating liquid 0.040
3. Rewind 0.030-0.040
4, Wind 0.058
5. Station 1, inside 0.180
6. Side of station 1 0.034-0.420
7. Station 2 0.060
F. Storage
1. Around packages 0.020-0.060
2. Toward floor 0.040-0.090
G. Baling
1. In room 0.000-0.010
2. In trucks 0.020- >0.100
(Worker bends over truck; sometimes enters
truck)
H. Cutting
1. Not cutting 0.020
2. Cutting 0.040

Source of Hg was phenylmercuric benzoate (PMB).

reflected in that type of picture. It is in-
teresting that only three of 21 exposed per-
sons showed any mercury in their blood and
nine had no detectable mercury in the urine.
Only two workers had urinary mercury
values greater than 100ug/liter, the highest
value being 240ug/liter.

Medically, the group showed nothing re-
markable at the time of these examinations.
Mild hypertension was found in an obese
woman of 47 and in a 51-year-old man with
a history of previous kidney trouble. One
man showed a slight tremor of the hands
and another had a mild localized gingivitis.
None showed albuminuria and none com-
plained of any abnormal symptoms.

One significant feature was elicited in the
histories and was confirmed by records in
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TABLE 4.—Plant YV Total Mercury, February, 1963

Location Hg, Mg/Cu M

A. Finishing area

1. No activity 0.040

2. Inspection 0.080

3. Inspection 0.090
B. General atmosphere 0.000
C. Sheeting room

1. On examining bench 0.350

2. Near rolls 0.330

3. Final process 0.240
E. Coating

1. Starting 0.085

2. Middle 0.080

3. Near heater 0.000
F. Storage 0.060
G. Baling 0.080

Source of Hg was PMB.

the plant medical office. This was a history
of dermatitis in 12 of the employees. Sev-
eral had had more than one episode; but
there were no cases of dermatitis during the
six months prior to this survey, that is,
between August, 1962, and February, 1963.

The process involving PMB was intro-
duced in April, 1961. Cases of dermatitis of
the hands began to appear within a few
weeks and created a troublesome problem
for the next year or so. In July or August,
1962, a more stable, purer form of PMB
replaced the earlier product and greater
emphasis was given to the wearing of gloves.
It is not possible to evaluate the relative im-
portance of these two factors in putting an
end to the dermatitis problem. Since all ex-
posed employees do not wear their gloves
at all times, it is not improbable that the
improved PMB was at least partly respon-
sible for the favorable change in the
situation.

In considering the dermatitis problem in
plant Y it must be pointed out that an or-
ganic resin and several other chemicals were
present in the product along with the PMB.
No adequate tests were conducted to estab-
lish the possible role of the other materials.
Patch tests with the finished product at a
time when it contained the unstable PMB
had been conducted on humans and animals
by a commercial testing laboratory.*® These
tests resulted in a high percentage of reac-
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TasrLe 5.—Plant ¥ Mercury in Blood and Urine,
February, 1963
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TaABLE 6.—Plant Z Mercury in Blood and
Urine, February, 1963

Dura-
Operation and tion,
No. Sex, Age Location Mo Blood TUrine
1 F, 51 Inspect & packing A 22 0 Lost
2 F, 45 Inspect & packing A 22 0 240.0
3 M, 24 Sheeting B 4 0 0
4 M, 23 Sheeting B 22 0 165.0
5 F, 51 Inspect & pack Cc 22 0 0
sheeting
6 F, 24 Inspect & pack C 9 4.2 40.5
7 F, 29 Inspect & pack C 18 0 5.0
8 F, 47 Inspect & pack C 22 22 370
sheeting
9 F, 53 Inspect & pack C 22 0 0
sheeting
10 F, 45 Inspect & pack C 22 0 10.0
sheeting
11 M, 39 Laboratory D 27 6.6 15.0
12 M, 41  Laboratory D 27 0 0
13 M, 20 Coating E 15 0 0
14 M, 26 Coating E 22 0 7.0
15 M, 23 Coating E 13 0 40.0
16 M, 51 Coating E 22 0 75.0
17 M, 43 Baler G 22 0 0
18 M, 30 Slitting H 22 0 0
19 M, 22 Slitting H 22 0 45.0
20 M, 54 Cutting H 22 0 7.0
21 M, 21 Cutting H 22 0 0
Controls
C1 M, 38 0 2.2 0
C2 F, 27 0 0.9 Lost
Cc3 F, 21 0 0 4.0
C 4 M, 52 0 0 0
(o] M, 36 0 4.5 7.0
C6 M, 51 0 0 0
Cc7 M, 27 0 0 0
Cs8 M, 58 0 — 0
Cco9 M, 36 0 0 19.0
C10 M, 22 * 0 0
C11 M, 24 t 0 90.0

* Last Dec 20, 1962.

1 Last Dec 30, 1962,

0 indicates none detected. Blood values are micrograms per 100
ml. Urine values are micrograms per liter, Samples taken toward
end of work shift. Thirteen of 18 operators were employed for
the entire time since this process was introduced. All samples
negative for albumin. Letters correspond to locations as in
Tables 3 and 4.

tions but tell nothing as to the component re-
sponsible. The fact that phenylmercury
compounds have so frequently been asso-
ciated with skin reactions 78111231437 pat.
urally caused the finger of suspicion to point
to PMB. Further tests, using the individual
components, are being planned.

Plant Z—The findings in plant Z are
given in Table 6.

Comment on Plant Z: Since the workers
in this plant did not remain constantly in

Ladd et al

Mercury
Duration,
No. Months Blood Urine
1 30.0 29.0 (0) 0 (0)
2 24.0 17.0 (1) 49 (158)
3 12.0 <1.0 0
4 30.0 0.0 15
5 30.0 0.0 0
6 18.0 5.0 0
7 0.5 0.0 150
8 4.0 7.0 (0) 0 (0)
9 12.0 0.0 (1) 0 (21)
10 4.0 0.0 23
11 30.0 0.0 0
12 30.0 7.0 0
13 30.0 0.0 3
14 30.0 55.0 (1) 138 (0)
15 12.0 0.0 0
16 6.0 0.0 0
17 30.0 0.0 12
18 30.0 0.0 0
19 24.0 0.0 0
20 Intermittent 0.0 (9) 12 (217)
21 Intermittent 45.0 (2) 0 (0)
22 Intermittent 38.0 3) 0 (0)
23 Intermittent 38.0 (7) 95 (108)

Total mercury in air in 17 locations, 0-0.1 mg/m3. Blood values
are micrograms per 100 ml. Urine values are micrograms per liter.
Figures in parentheses are for repeat analyses two months after
the original tests. Source of Hg was phenylmercuric acetate
(PMA).

any one location, no attempt has been made
to correlate specific exposures with evidence
of absorption. Samples from nine of the 17
locations tested showed no detectable mer-
cury. The other areas were found to have
between 0.05 and 0.10 mg Hg/cu m. The
variability of exposure may account in part
for the irregular pattern of blood and urine
mercury levels.

In one respect, the data appear to have
some degree of consistency, namely, that
there was a low level of both exposure and
absorption.

Plant Q.—The data for plant Q were col-
lected by other observers and made available
to us for review. They are mentioned here
only because no previous reference to human
absorption of phenylmercuric oleate (PMO)
was found in the literature.

Urinary mercury levels were determined
on 24 persons, the range being from about
100ug to about 700ug per liter. None of the
exposed workers was reported as showing
any evidence of toxic effects. Tests for at-
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mospheric levels of mercury showed a wide
range of concentrations.

General Comment

One of the responsibilities of the indus-
trial toxicologist is to evaluate and interpret
data derived from animal experimentation
as well as that obtained through observations
of human exposures. Both are important
and both have limitations. Ordinarily it is
not possible to obtain from human experi-
ence the same degree of completeness and
control as is possible when animals are stud-
ied in the experimental laboratory. On the
other hand, animal data are of only academic
interest unless they have some meaning in
relation to human occupational exposures.
The ultimate test subject is man.

In reviewing published reports on phenyl-
mercurials one is at once impressed by the
apparent lack of unanimity as to the relative
toxicity of the several compounds. On one
hand there is the work of Fitzhugh and his
group ¥ in which renal lesions are said to
have occurred in female rats which had re-
ceived 0.5 ppm of PMA in their diet. On
the other hand there is the report of Mass-
mann ! on 26 humans who had been exposed
up to six years to atmospheric concentra-
tions of phenylmercuric pyrocatechin be-
tween 0.24 and 3.20 mg/cu m with no clinical
evidence of injury. Human experience with
PMA does not appear to confirm the high
toxicity for rats reported by Fitzhugh.
Donald Hunter in his textbook Diseases of
Occupation states that he had not heard of
any cases of human poisoning due to phenyl-
mercurials.**

The apparent discrepancies may not be so
puzzling if one recognizes the many variables
involved. These include (o) differences in
species of the test animals, including hu-
mans; (b) differences in routes of adminis-
tration or absorption; (c¢) differences in
dosage; and (d) differences in the type of
phenylmercurial tested. It is reasonable to
assume that this group of compounds is
similar to other chemicals in that different
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responses may be expected depending upon
how the variables are manipulated.

One general conclusion cannot be dis-
puted, namely, that present knowledge on the
toxicity of phenylmercurials is very meager.
This being so, there is a place for any new
data, even though incomplete, pending the
time when more comprehensive studies can
be made.

The findings in the present series of stud-
ies justify only the most limited conclusions.
About all that can be said is that under the
conditions existing at the plants which were
studied no evidence was found that PMA,
PMB, and PMO have a high degree of
toxicity for man. The fact that measure-
ments of atmospheric mercury in plant Y,
where PMB was involved, showed that most
or all of the mercury in the air was in the
form of mercury vapor suggests that the
toxicity of PMB is actually that of the mer-
cury vapor that is liberated. This hypothesis
is supported by the studies of Berlin2?
which show that when PMA is given intra-
venously to mice, the phenylmercuric radical
breaks down to inorganic mercury.

Summary

A review of the literature on phenylmer-
curials reveals a great lack of unanimity as
to the relative toxicity of various compounds
in this group.

Dermatitis due to phenylmercurials has
been described frequently but no case of oc-
cupational systemic poisoning in a human has
been reported.

Studies involving phenylmercuric aceétate,
phenylmercuric benzoate, and phenylmer-
curic oleate do not point to a high degree of
toxicity of these compounds for humans.

Additional observations on human ex-
posures are needed before definite conclu-
sions can be drawn.

Leonard J. Goldwater, MD, School of Public
Health and Administrative Medicine, Columbia
University Faculty of Medicine, 600 W 168th St,
New York, NY 10032,

Addendum

Shortly after the date when this paper was

submitted for publication, Hirschman, Fein-

170l 9, July, 1964
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gold, and Boylen reported a case of acro-
dynia in a S5-year-old child who was found
to be excreting abnormal amounts of mer-
cury in his urine and who presumably had
been exposed to phenylmercuric propionate
in a house paint (Hirschman, S. Z.; Fein-
gold, M. ; and Boylen, G.: Mercury in House

Paint as a Cause of Acrodynia: Effect of
+ 13:574, 1956.

Therapy With n-Acetyl-d,1-Penicillamine,
New Eng J Med 269:889 [Oct 24] 1963).

The authors state that “Both ingestion of
the paint and inhalation of its vapor could
have resulted in mercury toxicity.” The fact
that a 3-year-old brother and both parents,
who slept in the same room as the patient,
showed no mercury in the urine and no signs
of mercury intoxication suggests that a route
of absorption other than inhalation of vapor
was involved. In the report it is stated that
“the patient had helped his mother paint part
of the kitchen and bedroom four months be-
fore the onset of symptoms. There was no
definite history of ingestion of paint al-
though this remains a possibility.” No men-
tion is made as to whether or not remnants
of the paint were accessible to the child.
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Acute mercury poisonings have declined along with the decline of California’s mining industry,
but cases still do occur where mercury is being recovered by ore reduction. Actual exposures to
mercury have increased over the past ten years, especially with the growth of research and
technological facilities. Today, there is hardly a home or public building without some small
quantity of mercury to be found in switches, thermostats, etc. Even children’s games and toys have
recently unwisely appeared, utilizing this metal. Thus, the population at risk has increased a
hundredfold and the need for caution in preventing the access of poisonous mercury vapor into
room air has reached the level of the public in general, as well as those industries specifically
working directly with the metal.—Technical Information Service, California State Department
of Public Health, Mercury Poisoning, Occup Health, 1963.



