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Relationship between Blood Mercury and Cardiovascular Risk, Neuropathic Symptoms of Adults in
a Yeong-dong Area of Gangwon-do

Jung-Ran Lee, Hyeong-Cheol Lee, Hyeon-A Lee, Min-Sun Kim, Kwan-Woo Park, Woo-Joo Park, Mi-Keong Oh*
Department of Family Medicine, Gangneung Asan Hospital, Gangneung, Korea

Background: Exposure to mercury is known to affect the nervous system and cardiovascular system, but effects of chronic exposure to mercury remain
unclear. This study aimed to investigate the effects of high blood mercury concentrations on the health of patients living in the Yeong-dong region.

Methods: We analyzed the relationship between blood mercury concentration and cardiovascular risk and neuropathic symptoms for 555 patients
whose blood mercury concentration was tested from 1999 to 2017. We analyzed the association of each lipid component and blood mercury
concentration through a partial correlation method. We performed an analysis to determine the odds ratios (ORs) of hypertension, diabetes mellitus,
and obesity to high blood mercury levels through a logistic regression model. We analyzed the association between mercury levels and neuropathic
symptoms using a ¢ test and calculated the OR.

Results: The average blood mercury concentration was 8.1+7.5 ng/L and 5.5+5.2 pg/L for males and females, respectively. There was a positive
correlation of mercury concentration with high density lipoprotein cholesterol (r, 0.268, 0.219; P-value, <0.001). Among other cardiovascular disease
risk factors, no significant correlation was found with high blood mercury level. A tingling sensation in females was related to a high blood mercury
level (OR, 2.080; 95% confidence interval, 1.119-3.866).

Conclusion: It was found that higher mercury concentrations could affect high-density lipoprotein cholesterol regardless of sex and can cause a tingling
sensation in women.
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IBM SPSS Statistics for Windows, Version 25.0 (IBM

Table 1. Baseline characteristics

Variable (nl\z/lg |5€9) (t]ezrgglg) P-value

Age (y) 54.61+0.90 58.32+0.83 <0.001
BMI (kg/cm?) 24.45+0.19 25.34+0.23 <0.001
Blood pressure (mmHg)

Systolic 125.92+0.95 124.22+1.04 0.230

Diastolic 79.52+0.63 77.13+0.67 0.010
HbA1c (%) 5.90+0.06 5.82+0.05 0.260
Lipid profile

Triglyceride (mg/dL) 126.64+5.12 107.39+3.79 <0.001

Total-C (mg/dL) 1744242 .42 178.56+2.09 0.190

HDL-C (mg/dL) 48.25+0.66 51.04+0.79 0.010

LDL-C (mg/dL) 107.88%2.15 112.36+1.96 0.120
Dyslipidemia on medication (%) 30(11.6) 45(15.2) 0.210
Hypertension? (%) 117 (45.2) 143 (48.3) 0.500
DMP (%) 48 (18.5) 50 (16.9) 0.660
Current smoker (%) 117 (45.2) 11(3.7) <0.001
Alcohol drinkere (%) 170 (65.6) 105(35.5)  <0.001
Mercury concentration (ug/L) 8.1475 5.545.2 <0.001

Values are presented as meanzstandard deviation or estimated number (%).
BMI, body mass index; HbA1c, hemoglobin A1c; Total-C, total cholesterol; HDL-
C, high density lipoprotein cholesterol; LDL-C, low density lipoprotein cholester-
ol; DM, diabetes mellitus.

aSystolic blood pressure (BP)>140 mmHg or systolic BP>90 mmHg and isolated
systolic BP>140 mmHg or hypertension on medication. °HbA1c>6.5% or DM
on medication. ‘Alcohol drinker: more 1 time drinking per month.
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Table 2. Partial correlation analysis between mercury? and lipid profiles

_ Male (n=229) Female (n=251)
Variable : :

Adjusted °  P-value Adjustedr  P-value
Triglyceride (mg/dL) -0.040 0.551 -0.113 0.078
Total-C (mg/dL) 0.144 0.032 -0.002 0.979
HDL-C (mg/dL) 0.268 <0.001 0.219 0.001
LDL-C (mg/dL) 0.042 0.533 -0.064 0.319
TG/HDL-C -0.107 0.110 -0.141 0.028

Total-C, total cholesterol; HDL-C, high density lipoprotein cholesterol; LDL-C, low
density lipoprotein cholesterol; TG, triglyceride.

2Blood mercury concentration (ug/L). °Pearson correlation coefficient.

Adjusted r is calculated after adjustment for age, body mass index, hyperten-
sion, diabetes mellitus, smoking status, alcohol drinking status.
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Table 3. Logistic regression analysis of patients with cardiovascular risks

Jung-Ran Lee, et al. The Effects of High Concentrated Mercury in Serum

ErE Mercury concentration Male Female

(no/L) n OR (95% Cl) P-value n OR (95% Cl) P-value

Hypertension? <5 1 1
>5 117 0.582 (0.284-1.193) 0.140 143 0.497 (0.245-1.007) 0.052

DMP <5 1 1
>5 48 0.956 (0.379-2.414) 0.924 50 1.314 (0.490-3.524) 0.588

BMI>25.0 <5 1 1
>5 110 1.729 (0.825-3.623) 0.145 154 1.447 (0.732-2.862) 0.288

Values are calculated after adjustment for age, BMI, smoking status, alcohol drinking status.

OR, odds ratio; Cl, confidence interval; DM, diabetes mellitus; BMI, body mass index.

aSystolic blood pressure (BP)>140 mmHg or diastolic BP>90 mmHg or isolated systolic BP>140 mmHg or hypertension on medication. "PHemoglobin A1c¢>6.5% or DM

on medication.

Table 4., Relationship between mercury? and neuropathic symptoms, depression and anxiety

Verehs Mercury concentration Male (n=177) Female (n=175)

(no/L) 2 OR (95% Cl) P-value 2 OR (95% Cl) P-value

Depression <5 1 1
>5 1.344 0.620 (0.275-1.397) 0.246 1.888 1.686 (0.797-3.568) 0.169

Anxiety <5 1 1
>5 0.199 0.832 (0.370-1.871) 0.656 0.184 1.161 (0.587-2.295) 0.668

Headache <5 1 1
>5 0.057 0.889 (0.337-2.342) 0.812 0.022 1.051 (0.544-2.028) 0.883

Tinnitus <5 1 1
>5 0.047 1.110 (0.432-2.854) 0.828 1.091 1.586 (0.664-3.785) 0.296

Arthralgia <5 1 1
>5 0.004 1.020 (0.530-1.966) 0.952 2.985 1.764 (0.924-3.370) 0.084

Tingling sense <5 1 1
>5 0.081 1.117 (0.521-2.398) 0.776 5431 2.080 (1.119-3.866) 0.020

OR, odds ratio; Cl, confidence interval.
Blood mercury concentration (ug/L).
P-values are obtained using a chi-square test.
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