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=Abstract=

Relationship of Low Blood Cadmium and Zinc to Blood Pressure

Duk Hee Lee, Doohie Kim

Department of Preventive Medicine & Public Health
College of Medicine, Kyungpook National University

A case-control study was conducted to investigate the relationship between blood cadmium,
blood zinc and cadmium / zinc ratio and hypertension. .

FEighty-three hypertensive and seventy-seven normotensive study subjects matched for age
and sex were selected from the workers who had no history of job-related cadmium exposure,
in Ulsan city and it’s vincinity, Korea.

The blood cadmium in hypertensive group was 2.907g / mL, which was significantly higher
than that of control group, 1.997g /mL(P<0.01). After stratifing for smoking and age
variables, the relationship was still remained. The blood cadmiumn / zinc ratio in hypertensive
group was 2.46, which was significantly higher than that of control group, 1.65(P<0.01). After
stratifing for smoking and age variables, the relationship was still remained.

There was no significant differance in blood zinc between hypertensive and control group.
On multiple logistic regression analysis, the blood cadmium / zinc ratio is highly significant than
blood cadmium,

In conclusion, there is the possible relationship between blood cadmium level which has been
known to be within normal limits and hypertension, But, futrher cohort studies to define the
effect of cadmium on human hypertension are required.

Key words : Cadmium, Zinc, Hypertension
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in acid solution overnight
}
Rinse repeatedly with distilled deionized water
and dry crucibles at 100C
|
Put heparinized blood 1ml to crucibles
!
Ash blood in furnace at 400C overnight
l .
Add 05N HNO, 3ml to ashed blood
|
Analysis

Fig. 1.

and zinc in blood Soak cleaned airtight quartz crucibles
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Table 1. Comparisons of laboratory findings, age, sex and drinking and smoking habit between hypertensive

and control group

Item Hypertensive(n=83) Normotensive(n=77)
Mean+SD Mean+SD Significant™
Age(year) 42.10+3.86 42.741£9.65 NS
SBP(mmHg) 154.10413.53 126.494-12.44 P<0.01
DBP(mmHg) 103.98+6.97 82.73+£7.55 P<0.01
Creatinine(mg / dl) 1.0340.23 0.92+0.23 P<o.01
log Cadmium 0.46+£0.15 0.30%0.14 P<0.01
Cadmium(zg / ml)* (2.90) (1.99)
log Zinc 0.07+0.05 0.084:0.05 P<0.01
Zinc(pg / mi)* (1.18) {(1.20)
log Cd/Zn ~261+0.16 —2.78+0.14 P<0.01
Cadmium / Zinc (2.46) (0.65)
(10)*
Sex male 72 69 NS
female 11 8
Smoking 0 30 39
(cigarette 1-20 18 13 NS
/ day) =21 35 25
Drinking 0 22 26
(No / week) 1-2 35 33 NS
23 26 18
B2-MG =200 60 37 P<0.05
(ug /g cr) >200 7 13

Abbreviations : DBP : diastolic blood pressure
B2-MG ; 82-Microglobulin

SBP : systolic blood pressure
#g /g cripg /g creatinine

*; Statistical significance was determined by t-test or x*-test(2 tailed test)

# ; Geometric mean
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Table 2. Geometric mean of blood Cadmium, zinc, and cadmium / zinc ratio in hypertensives and normotensives
according to age

log Cd log Zn log Cd/Zn
Age Group No, M+£SD(7g / ml¥) M+SD(xg / mi¥) M£SD(*10%%)

=30 Hyper 9 0.43+0.11(2.67) 0.09+0.03(1.22) —26740.11(2.19)
Normo 9 0.2340.13(1.69) 0.08+0.07(1.20) —2.8540..0(1.41)

P<0.01 NS P<0.01
31~40 Hyper 25 0.464+0.17(2.85) 0.08+0.05(1.21) —26340.17(2.37)
Normo 26 0.2640.13(1.83) 0.08+0.03(1.20) —2.8240.12(1.53)

P<0.01 NS P<0.01
41~50 Hyper 35 0.48+0.14(3.00) 0.07+0.04(1.16) —2.5940.15(2.57)
Normo 25 0.3540.11(2.24) 0.08+0.06(1.20) —2.7340.12(1.86)

P<0.01 NS P<0.01
=51 Hyper 14 0.474+0.17(2.92) 0.07+0.05(1.16) —2.60+0.17(2.51)
Normo 7 0.3240.17(2.07) 0.0940.07(1.22) —2.7740.17(1.70)

P<0.05 NS P<0.01

Abbrevations : Hyper : Hypertensive Normoel ; Normotensive
Statistical significance was determined by t-test(2-tailed test)
# : Geometric mean

Table 3. Geometric mean of blood Cadmium, zinc, and cadmium / zinc ratio in hypertensives and normotensives
according to cigarette smoking

cigarette log Cd log Zn log Cd/Zn
/ day Group No. M+ SD(7g / ml¥) M+SD(ug / ml¥) M4SD(*10°*)

0 Hyper 30 0.40+0.17(2.54) 0.07+0.05(1.17) —-2.67+0.19(2.16)
Normo 39 0.2940.16(1.94) 0.08+0.07(1.20) —2.6740.19(1.61)

P<0.01 NS P<0.01
1-20 Hyper 18 0.4740.14(2.94) 0.0740.04(1.18) —2.60+0.15(2.50)
Normo 13 0.32+0.13(2.11) 0.10+0.03(1.25) —2.77+0.15(1.69)

P<0.01 NS P<0.01
21 Hyper 35 0.5140.12(3.23) 0.0840.05(1.19) —2.5740.12(2.72)
Normo 25 0.304:0.11(2.01) 0.07+0.04(1.18) —2.77+0.12(1.69)

P<0.01 NS P<0.01

Abbrevations : Hyper ; Hypertensive Normoel ; Normotensive
Statistical significance was determined by t-test(2-tailed test)
# . Geometric mean

Table 4. Odds ratio by multiple logistic regression analysis for Hypertension

Variable Coefficient Standard Odds P value
error ratio

Cd / Zn Ratio 1.86 0.38 6.44 <0.01

Creatinine(mg / dl) 2.28 1.15 9.80 <0.05

Variables not in the equation : smoking, alcohol, age
32-Microglobulin, Zn, Cd
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