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- Lecture title （講義題目）:
Effect of dioxin exposure on human health in Vietnam and China
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◆Lecture time （講義時間）
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Online by zoom
- Lecture summary （講義概要）: Please summarize your lecture within 200-500 words.
Although Vietnam's massive herbicide exposure in 1960s and 1970s was clearly injurious to
health, not all causal relationships have been clarified. We therefore explored associations among
dioxins, steroid hormones, age and prostate cancer risk in men. We compared serum levels of
dioxin, steroid hormones and prostate specific antigen (PSA) in men aged 56-81years from
herbicide-exposed hotspots (n=50) with those from non-sprayed regions (n=48). Mean serum
levels of dioxin congeners in the hotspot group were 1.5-11.3 times higher than the non-sprayed
group depending on specific compound. Levels of testosterone, estradiol and 3β-hydroxysteroid
dehydrogenase (3β-HSD) activity in the hotspot group were also significantly higher than in nonsprayed group. Estradiol levels were significantly related to levels of several specific dioxin
derivatives in both groups. Significant positive correlations were also found between DHT and
1234678-HpCDD or 1234678-HpCDF; and between 3β-HSD activity and 123678-HxCDD,
123478-HxCDF, 123678-HxCDF. After adjusting for age, body mass index, and tobacco use,
multiple linear regressions showed levels of dihydrotestosterone (DHT), estradiol, testosterone
and 3β-HSD activity were not associated with dioxins in the two groups; however, levels of DHT,
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testosterone and 3β-HSD activity increased significantly with age in the hotspot group. The
hotspot and non-sprayed groups did not significantly differ in PSA levels. But six of the hotspot
subjects had PSA levels >3ng/mL, 3 of whom were suspected to have prostate cancer (PC) after
digital rectal examination. Our findings suggest that dioxin exposure can lead to increased levels
of several sex steroid hormones with age. The correlation of dioxin with steroid hormone levels
and prostate cancer risk should be studied further.
Perinatal exposure to dioxins affects steroid hormone synthesis. The purpose of the present study
was to evaluate the associations between perinatal exposure to dioxins and serum steroid
hormone levels in preschool-aged children from an e-waste recycling region in China. In the
present study, we enrolled 50 pairs of mothers and infants from the Taizhou, Luqiao region in
2015. Of the 50 pairs of mothers and infants, 42 pairs participated in this study when the children
were 4 years old. We measured breast milk dioxin concentrations using high-resolution gas
chromatography/mass spectrometry. Additionally, we used liquid chromatography-tandem mass
spectrometry to measure the concentrations of progesterone, testosterone, androstenedione (Adione), and dehydroepiandrosterone (DHEA) in serum samples from the 4-year-old children. We
used multivariate linear regressions to assess the associations between dioxin congeners and
steroid hormones. Results were reported as beta estimates and 95% confidence intervals by
bootstrapping. We observed sex-related differences between breast milk dioxins and serum
steroid hormone levels in 4-year-old children. An increase in breast milk dioxins was associated
with a decrease in testosterone in serum samples from boys. Similarly, an increase in breast milk
dioxins was associated with a decrease in progesterone levels in serum samples from girls.
However, dioxins were not associated with changes in the levels of testosterone, DHEA, or Adione in girls. Based on these results, we conclude that perinatal exposure to dioxins modifies
steroidogenesis in preschool-aged children. However, the long-term impact of dioxins requires
further large-scale studies to assess these effects in school-going children and adolescents.
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