
ABSTRACT 

A large battery of tests of peripheral and central nervous system function 

was administered to 205 former workers of a heavy industry ( 104 exposed to 

inorganic mercury and 101 not so exposed}. These participants were 

recruited from two cohorts of workers studied using similar methods by the 

University of Michigan ten years prior to the current investigation. The 

mean age of the cohorts was 71 years. Exposed subjects had participated in 

a urine-mercury personal exposure monitoring program during the time of the 

industrial process requiring mercury and its subsequent clean-up. Mercury 

exposure had been high (mean peak urine mercury concentration was >600 

µg/I) and had ended 30 years or more prior to neurologic and neurobehavioral 

testing. Peripheral nerve function outcomes that were statistically significantly 

associated with cumulative mercury exposure after controlling for covariates included 

a neurologic physical examination abnormality score, classification as having 

peripheral neuropathy, peroneal motor nerve conduction velocity, ulnar motor nerve 

conduction velocity, and peroneal motor nerve F-wave latency. Quantitative 

assessment of resting tremor was not significantly associated with cumulative 

mercury exposure. Results of the Handeye Coordination test were significantly 

associated wi h cumulative mercury exposure after controlling for covariates. 

Cumulative mercury exposure was not observed to be associated with a quantitative 

measure of dementia or with a number of cognitive neurobehavioral test outcomes. 

The associations with mercury exposure were observed in spite of {a) greater 

mortality among the exposed group than the unexposed group and (b) loss to 

follow-up of many of the most heavily mercury-exposed participants of the previous 

study. 
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1. • Introduction
1.1 Background

Elemental or metallic mercury is liquid at room temperature and forms a vapor that is 
readily absorbed through the alveoli. In the occupational setting, inhalation is the 
primary route of absorption of elemental mercury. Excretion of mercury is handled 
mainly by the kidney. The primary target organs for mercury toxicity are the brain and 
kidney. Clinical manifestations of inorganic mercury exposure include personality 
changes, tremors, muscular weakness, gingivitis, and proteinuria (Goyer, 1991; Taylor, 
1984 ). The purpose of the present study was to test whether occupational exposure to 
inorganic mercury continued to be associated with long-term adverse effects on the 
nervous system in a cohort of men who were tested and described earlier in the 
literature (University of Michigan, 1987). This cohort of workers from a nuclear facility 
in Oak Ridge, Tennessee, was found to exhibit mild clinical conditions (polyneuropathy 
or tremor) among some of the most heavily exposed workers. These exposed workers 
were examined again because: (1) of the findings in the University of Michigan report; 
and (2) this group of workers is documented to have received high exposures over a 
long period and have completed a long latency since first exposure. 

The primary hypothesis to be tested was whether expos re to mercury in the distant 
past was associated with scores on neurologic and neurobet"!avioral tests. 

1.2 • Central Nervous System Effects 

Occupational exposure to mercury vapor has long been known to cause 
neurobehavioral impairment. Subjective symptoms and mood changes telated to sleep 
disturbance, fatigue, anxiety, and irritability are perhaps the most frequently reported 
findings (WHO, 1980). Mood differences between exposure groups have often been_ 
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