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ABSTRACT

Objectives: Blood lead and hyperhomocysteinemia have been found to be associated with cardiovascular disease. The
objective of the present study was to assess the relationship of lead biomarkers on plasma homocysteine and blood

pressure.

Methods: To evaluate the effect of lead biomarkers including blood lead on plasma homocysteine and blood pressure in
retired lead workers, 66 retired lead workers without any occupational exposure to organic solvent, mercury and arsenic
were agreed to participate this study. For the control subjects 42 controls were recruited from same area of retired lead

workers with consideration of demographic characteristics.

Results: The mean levels of blood lead and ZPP of retired lead workers were significantly higher than control group.
There were positive significant correlations between blood lead and plasma homocysteine, also systolic and diastolic
blood pressure. The multiple linear regression analysis also reveled that plasma homocysteine was significantly
associated with blood lead after adjusting for age, gender, body mass index, lead exposure, smoking and drinking.
Diastolic blood pressure was significantly associated with blood lead, plasma homocysteine, and total cholesterol;
whereas, systolic blood pressure was significantly associated with plasma homocysteine only.

Conclusions: Blood lead showed significant association with plasma homocysteine and blood pressure even after more

than mean 10 years from their retirements.
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Table 1. Characteristics of study subjects
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Retired lead workers (N=66)

Controls (N=42)

Characteristics - - p-value
Mean S.D Min Max Mean S.D Min Max

Age, years 60.53 5.81 47.00 72.00 54.64 9.38 35.00 69.00 <0.01
Job duration, years 5.77 3.35 1.00 17.00 - - - - -
Body mass index, kg/m’ 25.20 3.27 18.26 33.02 24.67 2.63 18.80 31.46 0.38
Blood lead, pg/dL 5.37 3.54 1.94 17.82 2.54 0.70 1.21 4.15 <0.01
Zinc protoporphyrin, ug/L 55.35 12.96 28.00 89.00 36.95 19.38 10.00 81.00 <0.01
6-aminolevulinic acid in urine, mg/L 2.00 0.83 0.38 4.03 1.77 0.82 0.21 4.20 0.15
Hemoglobin, g/dL 13.02 0.97 11.00 15.90 13.48 1.51 11.00 16.54 <0.01
Hematocrit, % 40.16 2.61 35.20 48.50 40.64 3.29 35.20 47.91 0.40
Plasma homocysteine, pumol/L 15.01 7.10 6.80 65.00 13.86 3.89 7.50 26.40 0.28
Serum glucose, mg/dL 118.2 43.09 72.00 413.0 111.5 43.83 72.00 330.0 0.44
Total cholesterol, mg/dL 207.5 24.89 156.0 268.0 192.1 41.53 118.0 280.0 0.03
Triglyceride, mg/dL 175.6 85.29 62.00 468.0 174.2 131.4 47.0 877.0 0.95
HDL cholesterol, mg/dL 57.29 14.39 35.00 97.00 54.05 12.23 27.00 81.00 0.23
Serum creatinine, mg/dL 0.86 0.14 0.64 1.26 0.87 0.12 0.64 1.12 0.72
Systolic blood pressure, mmHg 128.8 16.16 98.50 182.5 125.2 15.10 97.00 157.0 0.25
Diastolic blood pressure, mmHg 74.50 10.42 52.50 102.5 73.18 10.43 53.50 93.50 0.22
Smoking

Current, n (%) 5 (7.6) 6 (14.3)

Never & Past, n (%) 61 (92.4) 36 (85.7)
Drinking

Current, n (%) 14 (21.2) 15 (35.7)

Never & Past, n (%) 52 (78.8) 27 (64.3)
Female, n (%) 53 (80.3) 25 (59.5)
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Table 2. Spearman correlation coefficients for age, lead exposure indices, plasma homocysteine, and blood pressure in 108 retired lead workers and

controls
Blood lead ZPP Hemoglobin Plasma. Systolic BP  Diastolic BP
homocysteine

Age, years 0.090 0.628** -0.419%* -0.057 0.036 -0.177
Blood lead, pg/dL 0.184 0.378** 0.389** 0.246* 0.310%*
Zinc protoporphyrin, pg/L -0.465%* 0.088 -0.058 -0.202*
Hemoglobin, g/dL 0.201* 0.235% 0.267**
Plasma homocysteine, pumol/L 0.250** 0.268**
Systolic blood pressure, mmHg 0.768%**

* p <0.05 ** p <0.01

Table 3. Multiple regression modeling for the affecting factors of plasma homocysteine and blood pressure in 108 study subjects

Model 1 Model 2 Model 3
Cardiovascular outcome B coefficient Model G coefficient Model 1 B coefficient Model 1
Plasma homocysteine, umol/L
Smoking, yes=1, no=0 -1.4940 0.17 -0.5394 0.07 -0.0225 0.07
Blood lead, pg/dL 0.8946** - -
Zinc protoporphyrin, pg/L - 0.0845 -
Serum creatinine, mg/dL - - 10.0201
Systolic blood pressure, mmHg
Age, years 0.6860** 0.23 0.7857** 0.22 0.7407** 0.27
Gender, male=1, female=0 9.0953* 9.4350* 9.0245*
Body mass index, kg/m’ 1.3916** 1.4242%* 1.4477%*
Smoking, yes=1, no=0 16.3520%* 17.6231%* 17.1321%%*
Blood lead, pg/dL 04117 - -
Zinc protoporphyrin, jg/L - -0.0299 -
Plasma homocysteine, pmol/L - - 0.5572*
Diastolic blood pressure, mmHg
Age, years 0.0356 0.25 0.2159 0.21 0.1423 0.26
Gender, male=1, female=0 2.4981 3.0765 3.1620
Body mass index, kg/m2 0.9515%* 1.0099** 1.0201**
Smoking, yes=1, no=0 9.8057* 12.0867** 11.4515%*
Blood lead, pg/dL 0.7324* - -
Zinc protoporphyrin, pg/L - -0.0555 -
Plasma homocysteine, pumol/L - - 0.3961**

* p < 0.05 ** p <0.01
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