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{ABSTRACT)

Purpose: As industries develop rapidly, the risk of heavy metals pollution and exposure in the environment
and food is increasing. Even the slightest amount of heavy metals can be harmful to the human body, espe-
cially in newborn babies. This study aimed to estimate the heavy metals content in breast milk and identify
related factors.

Methods: Thirty—nine lactating mothers admitted to the postpartum care center in Changwon city between
July 15 and September 20, 2019 were recruited. Barium, cadmium, cobalt, nickel, and lead concentrations
in breast milk were measured using an inductively coupled plasma—optical emission spectrometer. Col-
lected data were analyzed using independent t—test, 1 —way analysis of variance, Mann—Whitney U—test,
Kruskal—Wallis test, and Pearson correlation coefficients.

Results: The average concentration of heavy metals in breast milk (mg/kg) were as fellow: barium, 3.68+
1.29; cadmium, 0.03x0.06; cobalt, 0.10£0.19; nickel, 0.22£0.27; and lead, 0.13%+0.26. There was a signi-
ficant difference between lead concentration and monthly household income (t=2.46, p=0.019). There
was a difference between a family history of diabetes and hypertension and barium concentration (t=1.97,
p=0.056) and between smoking history and nickel concentration (t=—1.95, p=0.058), but they were not
statistically significant. A significantly positive correlation was observed between cobalt and cadmium
concentrations (r=0.93, p<0.001), and a significant negative correlation was observed between nickel and
cadmium concentrations (r=-—0.40, p=0.010) and cobalt concentration (r=—0.46, p=0.003). In addition,
lead concentration showed a significant negative correlation with age (r=—0.39, p=0.013).

Conclusions: Guidelines for safe levels of heavy metals concentrations in breast milk need to be established
and lactating mothers should consider the risk factors related to heavy metals poisoning such as dietary
intake, smoking, and alcohol consumption.
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Table 1, General characteristics of participant (n=39)

Variable Value
Age (yr) 32.12+4.65
Education
High school or less 5(12.8)
University 29 (74.4)
Graduate school and higher 5(12.8)
Monthly household income (10,000 KRW)
<300 15 (38.5)
>300 24 (61.5)
Job status
Yes 20 (51.3)
No 19 (48.7)
Body mass index (kg/m®) 24.85+4.40
Frequency of fish and shellfish intake
Rarely 6 (15.4)
1-3 times/mo 17 (43.6)
Once a week 8 (20.5)
More than twice a week 8 (20.5)
Frequency of exercise
Rarely 1 (53.8)
1-3 times/mo 8 (20.5)
Once a week 7 (17.9)
More than twice a week 3(7.7)
Intake of processed food
Rarely 4 (10.3)
1-3 times/mo 14 (35.9)
Once a week 14 (35.9)
More than twice a week 7(17.9)
Pulse (beats per min) 81.33+£7.11

Blood pressure (mmHg)
Systolic
Diastolic
Frequency of alcohol intake
Rarely
1-3 times/mo
Once a week
More than twice a week
Smoking experience
Never

In the past

Family history of DM or hypertension

Yes
No

118.48+15.24
72.79£10.78

24 (61.5)
4 (10.3)
5(12.8)
6 (15.4)

31 (79.5)
8 (20.5)

1(28.2)
28 (71.8)

Values are presented as meantstandard deviation or number (%).

KRW, Korean won; DM, diabetes mellitus.
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Table 2, Obstetrics characteristics of participants (n=39)

Variable Value
Parity

Primipara 23 (59.0)
Multipara 16 (41.0)
Complication of pregnancy

Yes 3(7.7)
No 36 (92.3)
Infant’s birth weight (kg) 3.23+0.35
Methods of birth

Vaginal birth 22 (56.4)
Cesarean birth 17 (43.6)

Values are presented as number (%) or meantstandard deviation.
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0.2240.27 mg/kg, & 0.13+0.26 mg/kgo| A TH(Table 3). 4 AHIN ENO| ME 2R & Z2 4 51240| X|0|
O 2 2~ 5 o o 2~ o] 3
B & Su TS v SA uS o, 99
. . = o v Tl = = 3l 3T =
Table 3. Levels of heavy metals in breast milk (n=39) 7HAS, A9 7 o9l T AH R, 7F A E A A W
Heavy metals Mean£SD ~ Minimum  Maximum 57 HNE S5 55 g 2 18 rHEE I B
1 - . i . . o = -
Barium (Ba) (mg/kg) 3.68%1.29 ND 6.28 A o= 908k 20| 7} 92 TH(Table 4)
Cadmium (Cd) (mg/kg)  0.03+0.06 ND 0.22
Cobalt (Co) (mg/kg) 0.10£0.19 ND 0.62 AL EA T
. . nivS = =) S A5
Nickel (Ni) (mg/kg) 0.22+0.27 ND 0.88 5. '—J'I-_' _'Ooﬂ |-'— ERrssa5E °_’| XI’O'
Lead (Pb) (mg/kg) 0.13£0.26 ND 0.92
SD, standard deviation; ND, not detected. SR é1\‘ %‘%é‘]\_ an]:% /1\_37’]'51 ‘:E,"\j, Ql =4t a11, ?:]: }‘\_]7;5:}%1
Table 4, Levels of heavy metals in breast milk according to general characteristics (n=39)
o Barium Cadmium Cobalt Nickel Lead
Variable 5 5 P N P) 2
Mean£SD y or F ) Mean£SD y or U D Mean+SD y or U ) Mean£SD y or U D Mean+SD y or U D
Education
High school or less 3.87£1.16 0.06£0.08 0.20£0.28 0.23£0.34 0.00£0.00
University 3.62£1.39 0.12 0.886 0.02+0.06 0.83 0.458 0.10+0.18 0.14 0.708 0.20+0.26 0.03 0.872 0.16+0.28 2.27 0.241
Graduate school or higher ~ 3.84+0.87 0.00£0.00 0.00£0.00 0.33£0.27 0.12+0.26
Monthly household income’
<300 3.72+1.44 0.01£0.04 0.04£0.13 0.23£0.28 0.26£0.37
0.15 0.877 157.00 0.521 130.00 0.155 157.50 0.521 o
>300 3.65+1.22 0.03£0.07 0.14£0.21 0.22£0.26 0.05+£0.12 135.50 0.202
Job status’
Yes 3.33%£1.39 0.01£0.04 0.04£0.13 0.26£0.25 0.14£0.28
-1.77 0.085 149.00 0.258 151.00 0.283 151.50 0.283 183.00 0.857
No 4.04£1.09 0.04£0.07 0.16+0.22 0.18+0.29 0.12£0.25
Frequency of fish and
shellfish intake®
Rarely® 0.50£0.20 0.05£0.02 0.16£0.06 0.33£0.13 0.28+0.11
1-3 times/mo 1.4940.36 0.06£0.01 0.19£0.04 0.27£0.06 0.27£0.06
0.15 0.927 0.28 0.867 1.68 0.430 _ 3.37 0.185 0.36 0.834
Once a week 0.98£0.34 0.08£0.03 0.24£0.08 0.15£0.05 0.21£0.07
More than twice a week 1.65%0.58 0.04+0.01 0.18+0.06 0.29+0.10 0.32+0.11
Frequency of exercise’
Rarely 3.90£1.10 0.03£0.07 0.11£0.19 0.20£0.25 0.09+0.21
1-3 times/mo 2.90+1.91 0.03£0.07 0.10£0.22 B 0.22£0.24 0.20£0.37
221 0.104 0.91 0.893 2.37 0.528 0.13 0.988 0.89 0.868
Once a week 3.42£0.47 0.02£0.05 0.11£0.19 0.31£0.39 0.20£0.33
More than twice a week 4.79£1.07 0.00£0.00 0.00£0.00 0.18+0.15 0.05£0.10
Intake of processed food"
Rarely 0.60£0.30 0.07£0.03 0.20£0.10 0.28+0.14 0.14£0.07
1-3 times/mo 1.61£0.43 0.06£0.01 0.20£0.05 0.2840.07 0.34£0.09
2.08 0.120 0.74 0.862 1.49 0.683 3.81 0.282 1.31 0.725
Once a week 0.94£0.25 0.04£0.01 0.14£0.03 0.27£0.07 0.26£0.07
More than twice a week 1.11+0.42 0.09£0.03 0.25£0.09 0.22£0.23 0.10£0.03
Frequency of alcohol intake'
Rarely 1.44£0.29 0.06£0.01 0.19£0.04 0.27£0.05 0.29£0.06
1-3 times/mo 1.65+0.82 0.00£0.00 0.10£0.05 N 0.23+£0.11 0.13£0.06
1.40  0.258 3.34 0.342 0.27 0.964 0.27 0.965 0.92 0.819
Once a week 0.27£0.12 0.00£0.00 0.07£0.03 0.30£0.13 0.07£0.03
More than twice a week 0.37£0.15 0.06£0.09 0.27£0.11 0.30£0.12 0.30£0.12
Smoking experience’
Never 3.73£1.21 0.03£0.06 0.11£0.19 0.18+0.23 0.12£0.25
0.49 0.621 110.00 0.645 92.00 0.279 _73.00 0.079 110.50 0.645
In the past 3.47+1.64 0.01£0.04 0.06£0.18 0.38%0.35 0.16%0.32
Family history of DM or
hypertension'
Yes 4.31£0.93 - 0.01£0.04 0.05%0.12 0.18+0.22 0.15£0.29 N
1.97 0.056 145.00 0.794 143.00 0.747 140.50 0.678 153.00 0.963
No 3.43+£1.34 0.03£0.06 0.12+0.21 0.24£0.29 0.12£0.25

SD, standard deviation; DM, diabetes mellitus.
"Mann—Whitney U—test. *Kruskal—Wallis test.
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Table 5, Differences in levels of heavy metals in breast milk according to obstetrics characteristics (n=39)

Variable Barium Cadmium Cobalt Nickel Lead
Mean£SD t p Mean£SD U D Mean£SD U ) Mean£SD U ) Mean=SD U D

Parity
Primipara 3.58%1.43 0.03%0.06 0.10£0.20 0.24%0.30 0.19£0.31
Multipara 3.88+1.10 067 0502 0.0240.06 1610070746 0.10£0.19 17200 100 0.22+0.22 171500976 0.05+0.16 127000181
Complication of pregnancy
Yes 3.81£0.68 B 0.00£0.00 0.00£0.00 0.26%£0.13 0.20£0.34  _
No 3674193 0.18 0.855 0.03£0.06 42.00 0.564 0114019 33.00 0.295 0.2940.98 39.00 0.464 0134096 50.00 0.862
Methods of birth
Vaginal birth 3.67£1.47 _ 0.03+0.06 0.11£0.19 0.2240.28 0.18£0.30

-0.05 0.958 162.00 0.492 180.00 0.856 179.50 0.834 149.00 0.292
Cesarian birth 3.69£1.06 0.02+0.06 0.08+0.18 0.23£0.26 0.06£0.19
SD, standard deviation.
Table 6, Relationships among main variables (n=39)
Variable BMI Systolic BP Diastolic BP Pulse Age Infant’s birth weight Barium Cadmium Cobalt  Nickel Lead
BMI 1 0.16 -0.06 0.10  0.05 -0.30 0.02 0.17 0.12 -0.03 -0.05
Systolic BP 1 0.64" 0.16 -0.12 0.20 -0.24 0.04 0.03 -0.14 0.09
Diastolic BP 1 0.18 0.10 0.25 -0.03 -0.12 -0.14 -0.09 0.09
Pulse 1 -0.06 0.04 0.21 0.13 0.16 -0.21 0.00
Age 1 —0.06 0.11 -0.16 -0.17 0.23 -0.39
Infant’s birth weight 1 -0.11 -0.04 -0.12 -0.26 0.18
Barium 1 -0.13 -0.03 -0.20 -0.25
Cadmium 1 0.93" —0.40" -0.15
Cobalt 1 -0.46" =027
Nickel 1 -0.07

BMI, body mass index: BP, blood pressure.

'p<0.05. "p<0.01.
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