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LATE AFTER-EFFECTS OF THE NERVOUS SYSTEM PATHOLOGY PROVOKED BY THE
ACTION OF LOW ETHYL-MERCURIC-CHLORIDE CONCENTRATIONS.
N. D. Mukhtarova

Summary. A total of 25 persons exposed to multiple effects of low ethyl-mercuric-chloride
concentrations were subjected to a clinical examination in dynamics 1%z and 3 years after
exposure to the compound. In investigations clinico-physiological (EEG, Asschner-Dagnini
reflexes, etc) and biochemical (catecholamines, sugar, mercury, DDT, DDE in the urine, etc)
methods were employed. The pathology of the nervous system presented certain peculiarities
by comparison with the early period. In evidence were changes in the sympatico-adrenal
system function, vascular lesions of the brain after the type of transient derangements of the
cerebral circulation in the vertebro-basilar basin and angiospasms, diffuse changes in the
nervous system with the predominant involvement of the hypothalamic cerebral structures and
in some cases psychic disturbances were on record.
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Long-Term Neuropathic Sequelae Due to Low Concentrations of Ethylmercuric Chloride
N. D. Mukhtarova (Kiev)
Institute of Hygiene and Pesticide Toxicology, Polymers and Plastics

As a result of improved sanitation and hygiene in the workplace in the Soviet Union, highly
toxic mercury and its organic compounds have been liquidated. The problem of the effect of
low concentrations of mercury and its compounds on the body, including long-term sequelae
has become an important one at present.

Ethylmercuric chloride (EMC) is the principal active ingredient of many insecto-fungicides
used agriculturally in all countries of the world. EMC is known to be a highly toxic neurotropic
poison, with cumulative effects.

In order to study the clinical manifestations and time course of neurotoxicity over the long
term, we investigated the dynamics of 25 people with nervous system pathology caused by
accidental consumption over 2-3 months of milk and dairy products contaminated with low
levels of EMC. The meat and dairy products became contaminated when grain, treated with
Granozan, was mistakenly fed to animals (cattle and swine) and poultry. Some of the animals
and poultry died and mercury was found in their organs. The meat and dairy products contained
mercury in microgram or tenths of a microgram quantities per kilogram of product (studies
carried out by L.I. Pishur). Mercury was not detected in control samples.

Patients were followed in the clinic of the Institute of Hygiene and Pesticide Toxicology in
the early period and 1 1/2 and 3 years after contact with EMC. Up- to- date clinicophysiologic
and biochemical methods were used. The patients included 11 men and 14 women, with 20
between 20 and 45 years of age, and 5 older. The nature of the complaints stated by the
patient and their time course is given in Table 1.

As Table 1 shows, after 1 1/2 and 3 years, there was an increase in the number of
complaints indicating pathology of the hypothalamus of the brain, and a decrease in
complaints involving pathology of the peripheral nervous system. In contrast to the initial
period, headache and vertigo were not constant, but paroxysmal in nature. Objective analysis
revealed symptoms of mild functional disturbances in 9 of 25 patients after 3 years, vascular
pathology in the form of mild, rare transient cerebral ischemia in 2 patients, a moderately
pronounced picture of encephalopolyneuritis and encephalopathy with lesions of the
hypothalamus in 9 patients, and more serious disturbances with decreased intellect in 5
patients. Pathology of hypothalamic structures was noted in 15 of them. The latter were
subjected to electroencephalographic testing, done in conjunction with T. P. Kulagina. Results
of these tests showed functional changes in hypothalamic-brainstem structures in 15 subjects.
These were classified according to L. P. Latash, as modified by M. N. Ryzhkova. In 4 patients
the hypothalamic pathology was latent, without clinical manifestations and was only detectable
by EEG, which showed marked disruption of the basic rhythm, on a background of paroxysms
of theta, rarely delta waves, as well as bilateral synchronous bursts of sharps and decreased
amplitude of alpha waves, sometimes reaching 120-150 microvolts.
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Table 1

Time Course of Most Frequent Long-Term Complaints

Chief Complaints No. of Complaints
Early After 1 1/2 yrs. After 3 yrs.

Headache 7 14 18
Vertigo 6 8 10
Thirst 5 7 11
Decreased Memory — 9 7
Decreased Vision and Hearing 1 9 4
Sleep disturbance 3 6 12
Tachycardia 1 8 6
Frequent Anxiety and Depression 1 10 3
Feeling Hot, Feverish — 14 7
Wasting - 6 8
Flashing Spots in Vision — 2 4
Syncopal Episodes 1 2 3
Menstrual Disturbance — 3 4
Pain and Numbness in Hands and Feet,

with Decreased Pain Sensitivity 17 9 8

Functional disturbances in hypothalamic regulation were also indicated by arterial pressure,
pulse and temporobrachial coefficient. The latter was lower than normal: < 0.4 in 10 subjects, <
0.7 in 4 and asymmetric in 10. Central retinal artery pressure, measured in the I. |. Sivitzkaya
Ophthalmology Clinic, was either hypo- or hypertonic. The lowest diastolic and systolic
pressure in the central retinal artery was in patients up to 39 years of age—36.0+1.6 and
67.0+£3.0 mm Hg, and for age 40-49 was 45.31£3.0 and 79.0+3.3. In one third of subjects up to
age 40, changes in the caliber of ocular vessels were not observed, in one half- floating
dimness, and 2 subjects showed sclerosis of the inferior ocular vessels. These data are
indicative of altered permeability and vascular tone, and of the beginnings of regional hypo-
and hypertonicity in the long-term.

Hypothalamic function was assessed by measuring 24-hour urinary excretion of the
catecholamines adrenaline (A) and noradrenaline (N). Catecholamines were determined by the
method of V.O. Osinskaya as modified by A.M. Baru. Catecholamines, which are a product of
the sympathico-adrenal systems, simultaneously reflect their functional state (V. N. Dumkin;
O.T. Kostyuk and N. D. Mukhtarova; and others).

Table 2 shows the decreased activity of the adrenal and mediator branches of the
sympathico-adrenal system. With profound pathology, their values are far removed from the
control (P<0.001).



Table 2

Background Excretion of Catecholamines (micrograms/day) in the Late Period According
to Type of Neuropathology

Type of Neuropathology No. of Patients Excretion of Catecholamines
3 Years After Exposure
to EMC

Adrenaline (A) Noradrenaline (N) N/A

Astheno-vegetative Syndrome 6 7.6310.83 8.85+1.49 1.1
Astheno-depressive Syndrome 3 6.4910.91 13.0x2.17 2.0

Transient Cerebral Ischemia 2 6.16£3.5 9.50+0.25 1.5
Encephalopolyneuritis 3 5.65%0.31 6.251£0.37 1.1
Encephalopathy of the Diencephalon 6 4.58+0.93  7.04+1.06 1.5
Encephaloradiculopolyneuritis

of the Diencephalon 5 4.16+£0.55 5.55+0.67 1.3
Control Group 25 9.82£1.34 36.54+2.75 3.7

The nervous system pathology in the late period has several features: increased frequency
of hypothalamic symptoms and alteration in their clinical course, with some cases manifesting
psychological disturbances. The most frequently encountered neuroendocrine pathology of the
hypothalamus is Simmonds syndrome and vegetative-vascular. Analysis of material showed
that out of 25 subjects, subjected to the long-term effects of low-dose EMC, 14 demonstrated
severe neuropathology in the late period, with 5 showing more pronounced psychological
disturbance. These were patients who did not receive a course of treatment with the specific
antidote Unithiol, who abused alcohol and smoked.

CONCLUSIONS:

1. Long-term (2-3 months) ingestion of low doses of EMC in meat and dairy products
contaminated with them may cause nervous system disorders 1 1/2 to 3 years after contact with
the chemical.

2. Neurotoxicity in the late period has a number of specific features, including:

a) Persistent inhibition in the activity of both branches of the sympathico-adrenal systems.

b) Vascular pathology of the brain characterized by transient cerebral ischemia.

3. In the late period, severe neuropathology, particularly psychiatric symptoms, found in people
not receiving specific treatment, abusing alcohol or smoking.

4. For differential diagnosis of neuropathology in the late period caused by low concentrations
of EMC, we recommend measuring 24-hour urinary catecholamines and obtaining
electroencephalograms.
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