
Effects of occupational chromium exposure on plasma homocysteine, folate and vitamin B12 concentration

We evaluated the relations among exposure and urinary
levels of Cr, folate, vitamin B12 and Hcy levels in the workers
chronically exposure to Cr. Subjects were 104 male employees,
65 workers exposed to Cr in 9 electroplating plants and 39 office
workers who had never been occupationally exposed to
hazardous substances including Cr. The geometric mean(GM)
of Cr in workplace was 0.069 0.101 /m3 and urinary Cr was
0.483 0.394 /g creatinine and airborne Cr concentration
was significantly correlated to the urinary concentration of
Cr(r=0.900, p=0.000). The geometric mean concentration of
urinary Cr in control group was 0.301 0.255 /g creatinine.
In comparing the workers exposed to Cr with controls,
significantly higher mean plasma levels were found of Hcy(11.3

4.9 vs 9.4 4.7 mol/ , p=0.05), but vitamin B12 levels
(181.8 68.7 vs 216.0 64.3 nmol/ , p=0.01) was
significantly decreased. Hcy concentrations correlated positively
with airborne Cr concentrations(r=0.287, p=0.004) and urinary
Cr concentrations(r=0.244, p=0.015) but folate concentrations

correlated negatively with airborne(r=-0.234, p=0.020) and
urinary Cr concentrations(r=-0.640, p=0.090), respectively. No
correlations were observed between vitamin B12, airborne and
urinary Cr concentrations. Also, Hcy concentrations correlated
positively with vitamin B12(r=0.295, p=0.0020 and negatively
with folate concentrations(r=-0.196, p=0.046). The various
biological(i.e. age and serum indicates) or lifestyle factors(i.e.
medication, smoking, alcohol and coffee intake), also taken into
account as potential confounders, did not influence the
correlations found. 

Thus, this study found evidence that Cr might be associated
with elevated plasma levels of Hcy. Furthermore, elevated
plasma levels of Hcy were significantly associated with folate
and vitamin B12 concentration.
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SPSS version 11.0
t

95%

38.9 8.33
7.3 3.5

55.4% 36 49.3 32
35.3 6.47 p 0.02
8.0 3.2

53.8% 21
87.2% 34

p 0.02 Table 1
0.069 0.101 /m3

0.483 0.394 /g creatinine
r 0.900 p 0.000

0.301 0.255 /g creatinine
Table 2 p 0.01 Hcy 11.3

4.9 mol/ 9.4 4.7 mol/ p 0.05
folate 1.6 0.8 ng/ vs 1.7 0.9 ng/ , p 0.33

B12 181.8 68.7 nmol/ vs 216.0 64.3 nmol/ , p 0.01
Table 3

Hcy
Table 4

p 0.02 p 0.32

Age(yrs)                     
Working duration(yrs)       
BMI(kg/m2)                   
Current smokers(n)           
Current drinkers(n)          

38.9 8.33    
7.3 3.5      

18.7 1.9     
36(55.4%)
32(49.3%)

35.3 6.47  
8.0 3.2
19.8 3.6
21(53.8%)      
34(87.2%)

0.02   
0.45 
0.07
0.34
0.02

Exposed(n=65)
Mean SD

Control(n=39)
Mean SD p-value

Air chromium( /m3)             
Urine chromium( /g Cr*)

0.069 0.101
0.483 0.394

-
0.301 0.255    

-
0.01

Exposed(n=65)
Mean SD

Control(n=39)
Mean SD p-value

Homocysteine( mol/ )       
Folate(ng/ )
Vitamin B12(nmol/ )
Total Cholesterol( / )       
Triglyceride( / )

11.3 4.9      
1.6 0.8 

181.8 68.7 
170.1 31.9
146.0 68.7 

9.4 4.7
1.7 0.9

216.0 64.3
191.7 38.5
165.6 92.8     

0.05
0.33
0.01
0.02
0.32

Exposed(n=65)
Mean SD

Control(n=39)
Mean SD

p-value

Variables  

(Constant)                 
Group(exposed vs control)
age 
Smoke

coefficient

8.482 
2.089
-0.009
-0.001

SE

2.521
0.992   
0.061
0.055

0.214    
-0.015
-0.002

t  

3.365
2.106
-0.151
-0.019 

p-values    

0.001
0.038
0.880
0.985

R 

0.472

R2

0.223 
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Hcy
Hcy r 0.234, p 0.020

r 0.244, p 0.015 Fig. 2
3 folate r 0.234, p 0.020

r 0.64, p 0.09
Fig. 4 5 folate Hcy

r 0.196, p 0.046 B12

r 0.295, p 0.002 Fig. 6 7

acids

IPCS, 1988
2004

2005
2,948 27,738

2001 2000
100,436

28.1% 28,192
2001 21% 2003 2002

17.7% 2004 2003 86,861
17,398 20%

2004
6

IPCS,
1988

16 Langard,
1990

ILO, 1998
ROSs

Shi 1993; Bosgelmez Guvendik, 2004;
Scibior 2006

ROSs

ROSs
ROSs Hcy

Huang 2001

ROSs
plasma Hcy, folate B12

0.069 0.101 /m3

0.483 0.394 /g
creatinine 0.301 0.255 
/g creatinine table
2 p 0.01

1991 1993 0.036
0.053 0.043 0.048 /m3

1995 0.035 0.053 /m3

0.056 0.025 
/g creatinine 0.035 0.018 /g creatinine

plasma Hcy 11.3 4.9 9.4 4.7 mol/ , B12

181.8 68.7 216.0 64.3 nmol/ folate 1.6
0.8 1.7 0.9 ng/ Hcy B12

Table 3 Folate B12

Hcy Met
Hcy
Hcy

Miner 1997; Carlsen 
2005 Hcy

Gellekink 2004 Hcy
Wilhelm

2006 Hcy, folate B12

Hcy, folate
B12

Table 4
38.9 8.33

35.3 6.47
Hcy

Wilhelm 2006
Hcy
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30

Hcy
Met folate B12

Hcy

1:1 1:2 1:4
1:1

85
39

Hcy, folate
B12

Met

plasma Hcy, folate B12

1 0.069 0.101 
/m3 0.483 0.394 /g creatinine

0.301 0.255 /g creatinine
p 0.01 0.900 p 0.000

2 Hcy 11.3 4.9 vs 9.4 4.7 mol/
p 0.05 B12 181.8 68.7 vs 216.0
64.3 nmol/ , p 0.01 folate 1.6 0.8 vs 1.7 0.9 ng/ ,
p 0.33

3 Hcy r 0.287, p 0.004
r 0.244, p 0.015 folate

r -0.234, p 0.020 r -0.640, p 0.090
B12

4 Hcy B12 r 0.295, p 0.002
folate r 0.196, p 0.046

Hcy
Met folate B12

Hcy
Hcy Met
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