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Long-term effects on steroid hormone in children by dioxins and persistent
organic pollutants in Vietnam
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Since 2002, the adverse health effects by herbicides containing dioxins
sprayed during the Vietnamese War have been investigated and it was found that dioxins levels of
lactating milk of mothers in heavily polluted area were significantly higher than those in the
non-polluted area. Since 2008, steroid hormones of mothers and their children have been analyzed and

si%nificant positive correlation was shown between cortisol of serum and dioxin of breast milk in
mothers.
During the research period on the children cohort, testosterone levels of 5 and 7 years old children
in the sprayed area were significantly lower than those in the non-polluted area, respectively.
When cortisol levels of mothers were higher, it was found that 12 % of low birth body weight infants
(less than 2,500 g) in heavily polluted area were 3 times higher than 4 % of those in the

non-polluted area. From results, dioxins are strongly suspected the main cause of growth retardation
of children in the polluted area.
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TEQ total TEQ total TEQ total
Year Hormone PCDDs PCDFs PCDDs/Fs
r p r p r p
Female
3years Cortisol -0.09 0.561 0.03 0.834 -0.03 0.868
(Sdliva) Cortisone 0.06 0.724 0.01 0.936 0.02 0.899
DHEA -0.18 0.266 -0.12 0.456 -0.19 0.217
5 years Cortisol 0.30 0.055 0.12 0.447 0.17 0.277
(Serum) Cortisone -0.03 0.840 -0.11 0.479 -0.12 0.435
17-OH-P4 0.42 0.005 0.32 0.037 0.42 0.006



Progesterone -0.08 0.609 -0.11 0.475 -0.06 0.700
A-dione 0.34 0.026 0.18 0.262 0.25 0.117
Testosterone -0.34 0.023 -0.32 0.041 -0.32 0.039
7 years Cortisol -0.13 0.404 0.01 0.938 -0.03 0.828
(Serum) Cortisone -0.16 0.312 0.08 0.598 0.00 0.988
17-OH-P4 -0.13 0.399 -0.09 0.593 -0.17 0.296
Progesterone 0.42 0.005 0.53 0.000 0.48 0.001
A-dione 0.28 0.073 0.46 0.002 0.37 0.016
Testosterone -0.30 0.054 -0.20 0.196 -0.27 0.087
Male
3years Cortisol 0.09 0.588 0.01 0.938 0.07 0.675
(Sdliva) Cortisone -0.12 0.499 -0.05 0.759 -0.09 0.590
DHEA -0.18 0.307 -0.27 0.117 -0.22 0.202
5 years Cortisol 0.11 0.524 0.13 0.443 0.14 0.414
(Serum) Cortisone -0.23 0.179 -0.24 0.153 -0.22 0.204
17-OH-P4 0.14 0.403 0.08 0.643 0.14 0.425
Progesterone -0.06 0.719 -0.21 0.226 -0.13 0.439
A-dione 0.39 0.018 0.35 0.036 0.40 0.017
Testosterone -0.53 0.001 -0.54 0.001 -0.55 0.001
7 years Cortisol 0.08 0.645 0.09 0.961 0.03 0.865
(Serum) Cortisone -0.28 0.104 -0.26 0.125 -0.28 0.102
17-OH-P4 -0.23 0.177 -0.33 0.048 -0.30 0.071
Progesterone 0.44 0.008 0.46 0.005 0.43 0.009
A-dione 0.40 0.016 0.29 0.086 0.36 0.030
Testosterone -0.58  0.0002 -0.56 0.0004 -0.55 0.0005
hot spots  BienHoa 2010 1 5
DHEA 3 DHEA 1 Bien Hoa
5 Cortisol 2
Testosterone 3 5 Bien Hoa
3
3 Bien Hoa(hotspot)
600 - ok 7 1
500 - 5
> E 5 1 o
E 400 A El
s <4
£ 300 g
< Z3
2200 { #er —e— Hotspot (n-26) g —4—THotspot (n=26)
A 22
i —enraved 1eoi & =CO—Non-sprayrd
100 _O-i\]’]o:nz 6s)played region 1 region (n-26)
0 0
lyear 3years 5years 3 years 5years
Age Age




9
Oanh NTP, Kido T, Honma S, Oyama Y, Anh LT, Phuc HD, Viet NH, Manh HD, Okamoto R,
Nakagawa H, Nakayama SF, Nhu DD, Van Tung D, Van Chi V, Minh NH, Van Toan N.
Androgen disruption by dioxin exposure in 5-year-old Vietnamese children: Decrease
in serum testosterone level. Sci Total Environ. 1; 640-641. 466-474. 2018.
10.1016/]j .scitotenv.2018.05.257
Anh LT, Kido T, Honma S, Manh HD, Koike I, Oyama Y, Phuc HD, Okamoto R, Nakagawa H,
Nakayama SF, Nhu DD, Minh NH, Toan NV, Son LK.
A relationship in adrenal androgen levels between mothers and their children from
a dioxin-exposed region in Vietnam. Sci Total Environ. 607-608. 32-41. 2017.
. 10.1016/j .scitotenv.2017.06.264

Kishi R, Zhang JJ, Ha EH, Chen PC, Tian Y, Xia Y, Tsuchiya KJ, Nakai K, Kim S, Hong
SJ, Hong YC, Lee JR, Mohamed HJBJ, Parajuli RP, Adair LS, Chong YS, Guo SL, Wang,
Nishijo M, Kido T, Tai PT, Nandasena S.
Birth Cohort Consortium of Asia (BiCCA) - Current and Future Perspectives.
Epidemiology. Suppl 1. S19-S34. 2017. . 10.1097/EDE.0000000000000698
Sun XL, Kido T, Honma S, Koh E, Okamoto R, Manh HD, Maruzeni S, Nishijo M, Nakagawa
H, Nakano T, Takasuga T, Nhu DD, Hung NN, Son LK.
The relationship between dioxins exposure and risk of prostate cancer with steroid
hormone and age in Vietnamese men. Sci Total Environ. 595. 842-848. 2017.
10.1016/j .scitotenv.2017.04.013
Van Tung D, Kido T, Honma S, Manh HD, Nhu DD, Okamoto R, Maruzeni S, Nishijo M, Nakagawa
H, Ngoc PT, Van Toan N, Hung NN, Minh NH, Son LK.
Reply to the letter to the editor "TCDD and birth weight of Vietnamese infants".
Environ Sci Pollut Res Int. 23(21). 22218-22219. 2016.
10.1007/s11356-016-7518-2
Kido T, Honma S, Nhu DD, Manh HD, Tung DV, Liang SX, Anh LT, Okamoto R, Maruzeni S,
Nakagawa H, Hung NN, Son LK.
Inverse association of highly chlorinated dioxin congeners in maternal breast milk
with dehydroepiandrosterone levels in three-year-old Vietnamese children. Sci Total
Environ. 550. 248-255. 2016. . 10.1016/j .scitotenv.2016.01.025
Sun XL, Kido T, Honma S, Okamoto R, Manh HD, Maruzeni S, Nishijo M, Nakagawa H, Nakano
T, Koh E, Takasuga T, Nhu DD, Hung NN, Son LK.
Influence of dioxin exposure upon levels of prostate-specific antigen and steroid
hormones in Vietnamese men. Environ Sci Pollut Res Int. 23(8). 7807-7813. 2016.

. 10.1007/s11356-015-5931-3
Van Tung D, Kido T, Honma S, Manh HD, Nhu DD, Okamoto R, Maruzeni S, Nishijo M, Nakagawa
H, Ngoc PT, Van Toan N, Hung NN, Minh NH, Son LK.
Low birth weight of Vietnamese infants is related to their mother®s dioxin and
glucocorticoid levels. Environ Sci Pollut Res Int. 23(11). 10922-10929. 2016.

. 10.1007/s11356-016-6233-0
Manh HD, Kido T, Tai PT, Okamoto R, Honma S, Liang SX, Anh le T, Maruzeni S, Nghi
TN, Nishijo M, Nakagawa H, Nhu DD, Van Tung D, Hung NN, Son le K.
Levels of polychlorinated dibenzodioxins and polychlorinated dibenzofurans in breast
milk samples from three dioxin-contaminated hotspots of Vietnam. Sci Total Environ.
511. 416-422. 2015. . 10.1016/j -scitotenv.2014.12.083

9

Kido T. Two cohort studies on effects of dioxin levels in breast milk to steroid
hormone concentrations in Vietnamese children. International Conference:
Achievements In Overcoming Consequences Of Agent Orange/Dioxin Effects On Human Being
And Environment 2018
Kido T, Oanh NTP, Honma S, Oyama Y, Anh LT, Phuc HD, Nakagawa H, Nakayama SF, Nhu
DD, Tung DV, Minh NH, Toan NV. Steroid hormones disruption in 5-year-old children
in two dioxin hotspot areas in Vietnam. 38th International Symposium on Halogenated
Persistent Organic Pollutants (POPs) - DIOXIN 2018 2018
Nguyen Thi Phuong Oanh, Teruhiko Kido, Seijiro Honma, Hoang Duc Phuc, Le Thai Anh,
Yuko Oyama, Shoji Nakayama, Dang Duc Nhu, Ngo Van Toan, Nguyen Hung Minh.

2 5
88 . 2018

, , , Nguyen Thi Phuong Oanh, Le Thai Anh, Hoang Duc Phuc,



, Dang Duc Nhu, Nguyen Hung Minh, Ngo Van Toan.
7
88 . 2018
Kido T, Honma S, Kido Y, Oanh NTP, Phuc HD, Oyama Y, Anh LT, Viet NH, Nishijo M, Nakagawa
H, Manh HD, Nhu DD, Tung DV, Tan NM, Hung NN, Toan NV, Minh NN, Son LK.
The effect of dioxin levels in breast milk on the steroid hormone concentrations in
serum of seven-year-old Vietnamese children. 37th International Symposium on
Halogenated Persistent Organic Pollutants (POPs) - DIOXIN 2017 2017
Nguyen Thi Phuong Oanh, Teruhiko Kido, Seijiro Honma, Hoang Duc Phuc, Le Thai Anh,
Yuko Oyama, Shoji Nakayama, Dang Duc Nhu, Ngo Van Toan, Nguyen Hung Minh.
The effect of postnatal dioxin exposure on growth and sera steroid hormone of

Vietnamese children. 87 . 2017
, , , Nguyen Thi Phuong Oanh,, Le Thai Anh, Hoang Duc
Phuc, , Dang Duc Nhu, Nguyen Hung Minh, Ngo Van Toan.
5 . 87
. 2017

Kido T, Honma S, Kido Y, Oanh NTP, Phuc HD, Oyama Y, Anh LT, Viet NH, Nishijo M, Nakagawa
H, Manh HD, Nhu DD, Tung DV, Tan NM, Hung NN, Toan NV, Minh NN, Son LK.

The effect of dioxin levels in breast milk on the steroid hormone concentrations
in serum of seven-year-old Vietnamese children. 36th International Symposium on
Halogenated Persistent Organic Pollutants (POPs) - DIOXIN 2016 2016
Kido T, Honma, Manh HD, Anh LT, Nishijo M, Nakagawa H, Nhu DD, Tung DV, Hung NN, Son
LK. Low DHEA levels in three-year-old children from Vietnamese mother-child pairs
are associated with high-chloride dioxin isomers in maternal breast milk. 35th
International Symposium on Halogenated Persistent Organic Pollutants (POPs) - DIOXIN
2015 2015

http://square.umin.ac.jp/k-chiiki/kido/index.html

¢y

@

HONMA, seijiro
NAKAGAWA, hideaki
NISHIJO, muneko

NAKANO, takeshi
8 00097437

TAKASUGA, takumi

OKAMOTO, rie



