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Radon and lung cancer: the need for national action plans   
Fernando P. Carvalho  

Laboratório de Protecção e Segurança Radiológica Instituto Superior 

Técnico/Campus Tecnológico Nuclear Estrada Nacional 10, km 139,7 2695-066 

Bobadela LRS Portugal 

Email: carvalho@itn.pt 

Abstract: 

The radioactive gas radon has been recognized as a carcinogenic agent and 

prolonged exposure to radon ranks second, after tobacco smoke, as a cause of lung 

cancer. Radon has a natural origin, and the isotope 222Rn of the uranium family and 

with the longest half-life (T1/2=3.8 d) among radon isotopes, may accumulate in 

dwellings, caves, and mines and originate high radiation doses to residents and 

workers. The World Health Organization (WHO) in order to abate the incidence of 

lung cancer in the population, proposed new limits to radon concentrations indoors. 

Generally, radon concentrations indoors are related with the geology of the regions, 

and granite regions often display the highest radon concentrations. In Portugal and in 

Europe in general, the mapping of radon indoors was made and the regions with 

occurrence of elevated radon concentrations are identified. Many other countries may 

have in their territory areas with high radon levels albeit not identified yet. Worldwide 

it is needed to deal with radon through mitigation and preventive measures to achieve 

a significant reduction of the existing exposures to radon in the existing buildings and 

to prevent radon exposures in new constructions. Nevertheless, in spite of the WHO 

recommendations there is a significant inertia in adopting measures to abate radon 

exposure. While some countries have delineated action plans to deal with exposure to 

radon, others did not act on this issue yet. The need to approve measures and suitable 

national action plans to cope with radon exposure is discussed. 

Key words: radon, radon daughters, radiation doses, lung cancer, mitigation, 

prevention. 
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Biogeochemical assessment of the impact of Ciscarpathian landscape 

on population health 

Georgii I. Rudko 

State Commission of Ukraine on Mineral Resources, Kyiv, Ukraine,  

rudko@dkz.gov.ua 

Abstract: 

The chemical composition of soils and natural waters affects the biochemical 

processes in phyto-and zoocenosis of certain area. Regularities of disease spread 

among the population of Ciscarpathia are consistent with three landscape groups ï 

mountain, foothill and plain. 

Carpathian flysch rocks are the main source of dispersed elements that enter the 

environment. According to research, the sediments of Cretaceous, Paleogene and 

Neogene period contain concentrations of ʊʽ, ʉr, ʉu, Ni, Ga, Zʛ and ɺʘ that are equal 

to bulk earth values, but ɺʝ, Mg, V and Sr compose less than bulk earth value. Abrupt 

changes of dispersed elements content are observed during the gradation from 

mudstones of Stryiska suite to siltstones and sandstones of Yamnenska suite, namely, 

the concentration of Mn decreases by a factor of 42, Cu ï 21, Ba, Mg ï 16, Ni ï 3 and 

Ti ï by a factor of 2. Along with the transition to the Quaternary sediments, 

concentration of trace elements in rocks significantly reduces and is not exposed to 

sudden changes in the entire their vertical section. 

Liveliness of dispersed elements is increased in the weathering crust. In 

mountainous landscapes Sr is extensively washed from rocks, Mn and Cu are less 

washed; Ti, Cr and Va are poorly included into water migration. The intensity of 

elements removal decreases along with transition to plains. The intensity of trace 

elements involvement into migration is associated with rocks weathering. In 

mountainous landscapes the weathering crust coincides with the soil. Sr has the 

highest migration ability in Carpathians, then Mn, Cu, Ba, V and Pb follow in 

descending order.According to the research, along with absolute landmarks increasing, 

water migration factors of micronutrients are increased. After passing to the soluble 

state trace elements reach the groundwater. Groundwater mineralization significantly 

increases along with the changes in mountain landscapes on foothills and plains. In 

the direction from mountains to plains the content of Sr, V and ɺʘ in groundwater 

decreases and the content of Ni, Pb and Mn increases. The highest concentrations of 

Cu, Cr and Mo are typical for groundwater of mountain landscapes.Climatic 
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conditions and mountainous relief of Ciscarpathia contribute to the rocks weathering 

and transition of trace elements into moving (mobile) form. In mountainous 

landscapes plant species composition is determined by mineralogical and chemical 

composition of soil formation rocks and intensity of their destruction. Soil depth in 

this area is shallow, granulometric composition is insignificant. This led to the 

formation of high mountain Phytocenoses, which are characterized by a high content 

of V, Sr, ʄn and ʉu.In lowland landscapes of Ciscarpathia the conditions of 

phytocenoses are associated with increased concentrations of Mn, Ba, Cr and Pb in 

soils and groundwater. Groundwater mineralization in this area increases almost 

threefold in comparison with the mountainous area. The processes of dispersed 

elements migration are slowing down. Areas with high concentration and dispersion 

of trace elements are typical for lowland landscapes. Concentrations of V, Sr and Cu 

are smaller in plain area phytocenoses in comparison with highland 

phytocoenoses.Mountain people are often affected by the thromboobliterating 

diseases; they rarely suffer from leukemia, lymphomatoid granulomatosis, malignant 

myopia, acute attacks of glaucoma, malignant neoplasms, brain and spinal cord 

tumors and nephritis.Population of foothill area often suffers from leukemia and 

malignant myopia, population of plains suffers from acute attacks of glaucoma, 

gastric and lung cancer, tumors of brain and spinal cord and nephritis, rarer ï from 

thromboobliterating diseases.The results of medical and geographical studies give 

reason to believe that the prevention of blood system diseases, ophthalmology and 

dental diseases among the population via selection of diet with optimal micronutrient 

content could be quite promising. 
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Abstract: 

Arsenic occurs naturally in the earthôs crust and is widely distributed in the 

environment. Natural mineralization and activities of micro-organisms enhance 

arsenic mobilization in the environment but human intervention has exacerbated 

arsenic contamination. Although arsenic is useful for industrial, agricultural, 

medicinal and other purposes, it exerts a toxic effect in a variety of organisms, 

including humans. International Cancer Research has classified arsenic as the first 

type of carcinogen. Peripheral vascular diseases, hypertension as well as 

cerebrovascular disease (i.e., cerebral ingestion) are observed to link to long-term 

arsenic ingestion (Chen et al., 1995). Arsenic exposure may not only affect and 

disable organs of the body, especially the skin, but may also interfere with the proper 

functioning of the immune system (Duker et al., 2005). Nowadays, millions of 

individuals in the world are suffering from by arsenic toxicities and the arsenic 

contamination has been reported worldwide. 

In Mexico, arsenic is one of important elements for perspective of the medical 

geology. Most of the health impacts have been resulted from the drinking of the 

naturally contaminated groundwater (Armienta et al., 2013). The polluted water body 

precipitates some heavy metals after a series of self-cleaning processes. The sediment 

is a buffer zone of water pollutants, and is also a sink of pollutants, which can become 

a source of pollutants under certain conditions. 

In 2017 and 2018, China Geological Survey (CGS) and Servicio Geológico 

Mexicano (SGM) cooperation implemented the low density geochemical baselines 

project in Mexico with the sample density of 80km by 80km in 0-5cm, A and C 

horizon level. The contour map of arsenic in 0-5cm, A and C horizon level have been 

achieved. As positively anomaly map in Mexico could correspond to the distribution 

of the metal mineral such as in Chihuahua and Sinaloa, and some human activities 

area, such as in Mexico City. The characters of arsenic distribution in Mexico could 

prove that As pollution in the environment are rang from geological background to 

human activity and a combination of the two. 

Keywords: Arsenic pollution, distribution characters, Low Density Geochemical 

Baselines, Mexico. 
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Abstract: 

[Objective] To study the changes of serum NTX and TRACP-5b levels in adults 

aged from 20 to 90 years in coal-burning fluoride areas, and the relationship among 

serum NTX, TRACP-5b levels and age and dental fluorosis, so as to provide data of 

related indicators for the pathogenesis of skeletal fluorosis. 

[Methods] The multi-stage sampling method was adopted. First, a number of 

natural villages were randomly selected from doujing township, and then 90 subjects 

from the natural villages were randomly selected to form the case group. After 

excluding the interference of other harmful environmental factors, following the 

principle of similar geographical environment, economic level and educational level, 

a simple random sampling was carried out in yunmu village of huaga township, and 

40 observation subjects were selected as the control group. The subjects were 

diagnosed with dental fluorosis, at the same time,serum concentrations of NTX and 

tracp-5b were detected to analyze the relationship among concentrations of NTX and 

tracp-5b, age and degree of fluorosis. 

[Results] The detection rate of dental fluorosis in fluorosis area was 95.0%, 

higher than that in control area (P<0.0001). The concentration of NTX in adults in 

fluorosis area was higher than that in control area (P<0.0001), while the concentration 

of tracp-5b was lower than that in control area (P=0.005). The concentration of NTX 

in the youth group was higher than that in the control group (P<0.0001), and the 

concentration of tracp-5b in the middle-aged group was lower than that in the control 

group (P=0.011). There were no significant differences in the concentrations of NTX 

and tracp-5b among adults in fluorosis area, and there was no correlation with age 

(P>0.05). 

[Conclusion] The increase of fluoride intake will affect the concentrations of 

serum NTX and TRACP-5b in adults who live in the fluorosis areas, but the specific 

mechanism remains to be further studied. 

Key words: coal-burning fluorosis area; adult; NTX;TRACP-5b 
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Study on Relationship between Fluorine in Geological Environment 

and Endemic Fluorosis in Huai River Basin 

Gong Jianshi,Ye Nianjun , Ge Weiya 
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Abstract̔ 

Fluorosis arises in many places in Huai river bason,and in local area,the 

incidence of fluorosis disease is serous,which is worth to peopleôs health and 

development of the local economy.In the past decades,some scientists and institutes 

had done some works for the fluorosis, china geological survy had implement a 

certain projects about environmental geolotical research including fluorosis for many 

years in Huai river bason.Based the past works,this paper shows that endemic 

fluorosis distributing status in huai river bason, fluorid content in groundwater in 

different depths,and indicate that four factors of fluorid and two factors of fluorosis 

disease. Finally,the author points out a certain water apply measures for prevention 

and cure from fluorosis disease. 

Key Words: Huai River Basin; ground water;endemic fluorosis; prevention and 

cure 
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Abstract:  

The components and concentrations of pollutants (heavy metals and polycyclic 

aromatic hydrocarbons(PAHs) )in street dust are indicators of environmental pollution. 

To explore the pollution levels of eight metals(V, Cr, Co, Ni, Cu, Zn, Cd, Pb) and 16 

PAHs in street dust, 90 dust samples were collected from street dust in Kaifeng. The 

concentrations of V, Cr, Co, Ni, Cu, Zn, Cd, and Pb in street dust samples from 

Kaifeng City, China were measured by inductively coupled plasma mass spectrometry 

(ICP-MS), and that of Al using by ICP-OES. The results showed that the 

concentrations of heavy metals in street dust of Kaifeng were 62.33, 59.78, 5.80, 

19.28 36.61, 206.85, 0.96, 49.26, 53383.13 mgĀkg-1, respectively. When compared 

with the surrounding background dust values, The samples generally displayed 

elevated trace element concentrations(Cu, Zn, Cd, Pb). The results of the geo-

accumulation index(Igeo) of the metals revealed the following orders: Cd̘ Zn̘Pb̘

Cu̘ Cr̘ Al ̘ Ni̘ V̘ Co. There were no non-carcinogenic risks (HI)and 

carcinogenic risks (CR)for adults and children. the exposure to Cr in dust could 

exhibit potential health risks for children. Cadmium posed the greatest carcinogenic 

risk in Kaifengôs dust. It was found that the concentrations of 16 PAHs species in 

surface dusts of Kaifeng City varied from 624.83 to 23418.27 ɛgĀkg-1 dry weight, 

with an average of 4202.89 ɛgĀkg-1, the four-ring PAHs were the dominant 

components of PAHs in Kaifeng city street dust. The incremental life time cancer 

risk(ILCRs) indicated that the risk of exposure to dust PAHs was pervasive for local 

residents in Kaifeng. 

Key words: street dust, heavy metal, PAHs, ILCRs, Kaifeng 
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Abstract:  

 This study assessed the levels of fluoride (F) in soil and vegetables in the 

vicinity of a phosphating plant in Guizhou province, southwest China. Field samples, 

including soil and vegetable were collected to determine the total and water soluble F 

concentrations in an extensive survey. Results showed that total and water soluble F 

contents in agricultural soils ranged from 529.36 to 1496.02 mg·kg
-1

 and 2.23 to 

37.27 mg·kg
-1

, with the mean value of 819.45 mg·kg
-1

 and 13.33 mg·kg
-1

, 

respectively. Total F concentrations in vegetables ranged from 0.02 to 25.89 mg·kg
-1

, 

with the mean value of 1.32 mg·kg
-1

. Compared with the Chinese maximum 

permissible concentration in vegetables for total F, 55.30% of vegetable samples in 

the present study area are contaminated with F. The total and water soluble F in soil 

exhibited no significant correlations with total F in vegetables, which is inferred that F 

in vegetables may be derived mainly from the atmosphere instead of soil. The risk 

index of F via vegetable consumption for both population groups was less than 1, 

indicating the risks associated with the consumption of locally grown vegetables near 

the phosphating plant may not be a potential health concern. 

Key words: Fluoride, Soil, Vegetables, Health risk, Phosphating plant 
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Abstract: 

Arseniĉ As̃, one of the ubiquitous metalloids, is ranked as class one human 

carcinogen due to its hypertoxic nature and its main exposure pathways are drinking 

water and foods. Elevated As concentration in the soils, lakes water, streams water 

and sediments in Singe Tsangpo drainages in Ngari area, western Tibet has been 

found (Li et al., 2013). However, the health effects on the local residents of the high 

arsenic background is still unclear. The investigation of As exposure sources and 

health effects on the local residents of Ngari rural area was carried out since 2016. 

Samples of drinking water (n=45), food (n=86) and biomarker including nail (n=284) 

and hair (n=230) were collected from 12 villages in this region. The average As 

concentration of drinking water (including stream water, well water, lake water̆

snow water and hot spring water ) was 173.9Ñ783.5 ɛgĿL-1 (n=45, range from 0.4 

ɛgĿL-1 to 5346.8 ɛgĿL-1). This value for the samples of dug well water which is the 

main drinking water for the residents was 59.4Ñ74.2 ɛgĿL-1 (n=36, range from 0.4 

ɛgĿL-1 to 372.7 ɛgĿL-1). As concentration in the highland barley as the staple food 

for the local people ranged from 0.01 mg·kg-1 to 4.17 mg·kg-1 and its mean value 

was 0.30±0.64 mg·kg-1. The percentage of drinking water and highland barley 

contributing to the average daily dose (ADD) exceeded 80% compared with other 

sources. Therefore, the drinking water and highland barley were the main sources of 

As exposure for the local residents. A significant positive correlation between total 

ADD and water As concentration (rs=0.819, p<0.01) were observed too. In addition, 

hazard quotient (HQ) for non-carcinogenic exposure risk and cancer risk (R) were 

both extremely high via water (HQ: 0.03-872.9; R: 1.4×10-5 -0.70) or highland barely

̂HQ: 0.15-20.8; R: 6.8×10-5 -0.03̃ showing a significant health threat to the local 

residents. Arsenic concentrations of hair and nail samples ranged from 0.02 mg·kg-1 

to 103.01 mg·kg-1 and from below detection limit (BDL) to 118.80 mg·kg-1 with 

average values of 1.74±7.00 mg·kg-1 and 2.63±8.45 mg·kg-1 respectively, which 
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were higher than the accepted level (1.0 mg·kg-1 for hair (Hindmarsh et al., 2002) 

and 1.5 mg·kg-1 for nail (Hinwood et al., 2002 )). Arsenic in nails was a linear 

relationship of 1.5 times arsenic in hair. Nail and hair As concentrations showed 

significant positive correlations with drinking water concentration (rs=0.492, p<0.01 

and rs=0.742, p<0.01, respectively) and ADD, but higher correlations of the nail than 

hair indicated that the nail was more valid than hair as biomarker for a long-time As 

exposure in this area. Moreover, the result that male had higher As in hair than female 

was corresponding with previous studies (Vahter et al., 2007). 

The preliminary epidemiological investigation revealed that endemic arsenism 

existed in Tibet for the symptoms of chronic arsenic poisoning such as keratosis in 

palms or depigmentation in the back of some local residents appeared. More detailed 

and widely epidemiological investigation on endemic arsenism and risk assessment of 

arsenic in the residents of Tibet need to do. 

Key words: endemic arsenism, Tibet, drinking water, dietary, risk assessment 
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Abstract:  

Bisphenol A (BPA) is an industrial component that commonly used in synthesis 

of polycarbonate plastics, epoxy resin and other polymer materials. The presence of 

BPA is ubiquitous in surrounding environment for its mass productions and 

widespread applications. The environmental BPA can enter body via different ways 

such as inhalation, digestion and derma. Numerous studies have showed BPA has an 

estrogen-like and anti-androgen effect as an endocrine disruptor. Meanwhile, BPA 

can cause damage to different tissues and organs, including reproductive system, 

immune system and neuroendocrine system, etc. Recently, evidences have shown that 

BPA could induce carcinogenesis and mutagenesis in animal models. The aim of this 

review was to compile the available current research data regarding BPA and provide 

an overview of the current status of BPA exposure. It would contribute to clarify the 

relationship between BPA exposure and adverse effects on health. At the same time, 

the underlying mechanisms of BPA-induced multi-organs toxicity were well 

summarized. This review provides systematic evidences of BPA toxicity on human 

health and related mechanisms. These mechanisms are involved in the receptor 

pathways, the disruption of neuroendocrine system, the dysregulation of enzymes and 

other biomolecules, the immune and inflammatory responses, as well as genotoxic 

and epigenetic mechanisms. Further researches focused on low dose effects of BPA 

and its potential molecular mechanisms are still needed to be conducted. As the 

supervision of BPA has been strengthened in recent years, the substitutes of BPA 

need to be considered. 

Keywords: Bisphenol A, Toxicity, Mechanisms, Endocrine Disruptors, Review 
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Abstract: 

Increasing concern over bisphenol A (BPA) as an endocrine-disrupting chemical 

and its possible effects on human health have prompted the removal of BPA from 

consumer products, often labeled ñBPA-free.ò Some of the chemical substitutes may 

have similar physiological effects in organisms. (BPS) as a substitute chemical of 

(BPA), has raised concerns on its presence in the environment, which may pose 

considerable risks to the eco-system and human health. This review was carried out to 

evaluate the physiological effects and endocrine activities of BPS. The review 

included 93 articles published and indexed from 2010 to 2019. Electronic search was 

performed in Web of Science and PubMed. For inclusion, the studies had to be 

primary literature assessing any physiological effects of BPS exposure. The majority 

of these studies examined the hormonal activities of BPS and found the potency to be 

in the same order of magnitude and of similar action as BPA (estrogenic, anti-

estrogenic, androgenic, and anti androgenic) in vitro and in vivo. Despite hopes for a 

safer alternative to BPA based on the current literature, BPS is hormonally active as 

BPA, and has endocrine-disrupting effects. Further investigations are needed to 

understand the clinical consequences of BPS exposure and the mechanisms by which 

BPS acts as an endocrine disruptor. 

Keywords: Endocrine disruptor, Estrogenicity, Neurotoxicity, BPS, Hormonal 

activity. 
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Abstract: 

Arsenic in groundwaters utilized as drinking, cooking and irrigation waters 

represents a substantial risk to human health in many countries of the world (Polya 

and Middleton, 2017; UNICEF/WHO, 2018). Although India has, since the discovery 

of widespread groundwater arsenic hazard in West Bengal in the early 1980s, been 

identified as one of the countries most severely impacted, to date there has been little 

published detailed quantitative assessment of the likely country-wide extent of public 

health risks arising from that hazard. The aim of this study was to derive such an 

assessment. 

The distribution of groundwater arsenic hazard was obtained from a review of 

published scientific papers (e.g. Chakraborti et al., 2017) and from public domain 

Indian and state government sources (e.g. Sinha et al., 2011) with interpolations made 

assuming log-normal distribution of arsenic concentrations at state, district and block 

as appropriate following the method of Polya et al. (2018). These were combined with 

population distributions from the Indian census and estimates of groundwater usage 

for drinking to determine human exposures through this route. Lastly, dose-response 

relationships based on Smith et al (2000) and Argos et al (2010) were used as the 

basis to calculate cancer and overall public health risks. 

Considerable differences were found in estimates of populations exposed to over 50 

ppb As in drinking water (As-DW) from different sources. Notable the estimates in or 

derived from Chakraborti et al (2017) and Sinha et al (2011) for Uttar Pradesh were 

substantially different, reflecting in part different sampling frames (e.g. private wells vs 

public wells; high arsenic impacted villages vs more representative sampling basis). 

Notwithstanding this, our more conservative models suggests arsenic-attributable excess 

mortality in India on the order of 10,000 per annum, whilst models assuming a log-

normal distribution of As-DW suggests much higher country-wide excess mortality on 

the order of several 10,000s per annum, which reflect deviation from log-normal 

behaviour particularly with respect to higher As-DW. There is a requirement for more 

public domain transparently representative data in order to derive more accurate health 

risk estimates. 

Key words: groundwater, arsenic, India, exposure, public health risks 
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Abstract:  

Background: The cord blood leukocyte mitochondrial DNA copy number 

(mtDNAcn) could be subjected to external environmental stressors. However, little is 

known about its correlation with thallium exposure, a heavy toxic metal. 

Objective: To investigate the trimester-specific relationship between maternal 

exposure to thallium and cord blood leukocyte mtDNAcn. 

Methods: A total of 762 mother-newborn pairs were recruited from Wuhan 

Children Hospital from Nov 2013 to Mar 2015 in Wuhan City, China. Each 

participant was required to provide their spot urine sample at the first (the periods of 

the first prenatal care visit), second (the periods of the oral glucose tolerance test) and 

the third (the periods of fetal heart rate monitoring) trimester, respectively. Umbilical 

cord blood was collected immediately after delivery. The concentration of thallium in 

maternal urine was quantified using inductively coupled plasma mass spectrometry 

(ICP-MS). Cord blood leukocyte mtDNAcn was measured by real-time quantitative 

polymerase chain reaction (qPCR). The associations of specific gravity (SG) adjusted 

urinary thallium concentrations detected in each trimester with mtDNAcn measured in 

cord blood leukocyte were estimated using general linear regression model. 

Results: The median value of maternal urinary thallium concentration were 0.34 

ɛg/L, 0.36 ɛg/L and 0.33 ɛg/L for the first, second and third trimester, respectively. 

After adjusted for maternal age, pre-pregnancy body mass, gestational age, infantǋs 

sex, parity, maternal education, passive cigarette smoking, pregnancy induced 

hypertension and gestational diabetes mellitus, the linear regression model showed a 

10.4% lower cord blood mtDNAcn with each doubling increase of thallium levels of 

the first trimester (percentage change: -10.4%; 95% CI: -17.7%, -2.4%; P=0.012). 
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While the second trimester and the third trimester did not show a significant 

correlation between thallium exposure and cord blood mtDNAcn [the second 

trimester: -6.7% (-15.0%, 2.4%); the third trimester: -1.7% (-10.0%, 7.3%)]. In the 

stratified analysis models, the observed significant association of thallium exposure 

during the first trimester with cord blood mtDNAcn was profound among those 

women with giving birth to a female infant [-12.2% (95% CI: -22.5%, -0.4%)]. 

Conclusions: Our study revealed a significant negative association between 

maternal thallium exposure during early pregnancy and cord blood leukocyte 

mtDNAcn in Chinese pregnant women, pointing towards the important role of 

mitochondria as a target of thallium toxicity in early pregnancy. 

Keywords: Thallium; Mitochondrial DNA copy number; Early pregnancy; 

Cohort study. 
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Abstract: 

Background: Excessive fluoride exposure can lead to abnormal bone 

metabolism, and osteoblasts actively play a leading role in the early stages of skeletal 

fluorosis. However, the mechanism about how fluoride activates osteoblasts and 

further affects bone metabolism has not been fully elucidated, especially the role of 

epigenetic modifications in the process. 

Objectives: We aimed to investigate the relationship between bone mineral 

density (BMD) of adults and the methylation level of the RUNX2 gene promoter 

region in endemic fluorosis areas. 

Methods: We conducted a cross-sectional study in Tongxu County, Henan 

Province. Four villages with different fluoride exposure concentrations in drinking 

water were selected using random sampling method. A total of 1,240 subjects aged 19 

to 61 years from the four villages were recruited by cluster sampling. Among of them, 

Questionnaires, biological samples (blood and urine) and BMD measurements 

were collected. The fluoride levels in urine (UF) were determined using the ion-

selective electrode method. Then the participants were divided into control group (CG, 

n=900) and high urinary fluoride group (HUFG, n=297) based on a cutoff value of UF 

concentration 1.6 mg/L (Chinese Sanitary Standard for Population normal urinary 

fluoride, WS/T 256-2005) (43 missed data were excluded). The concentrations of 

calcium (Ca2+), magnesium (Mg2+) and alkaline phosphatase (ALP) in serum were 

detected respectively. In addition, the methylation levels of RUNX2 gene promoter 

region were determined using Quantitative Real-time PCR and the proportion of 

various types of white blood cells was measured by routine blood test to adjust the 

methylation level. Independent sample t-test, chi-square test, one-way ANOVA and 

multiple linear regression analysis were used for statistical analysis by SPSS 22.0 

software. 
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Results: Both in total and female population (n=758), the content of ALP in 

HUFG was higher than CG (P<0.05), whereas no differences in Ca2+, Mg2+ and 

BMD between CG and HUFG were observed (P>0.05, respectively). In the male 

population, the differences of methylation rate between CG (71.42±10.21) % and 

HUFG (74.37±10.22) % were statistically significant (P<0.05). However, we did not 

find that BMD was associated with RUNX2 gene methylation when fluoride exposure 

levels were similar (P>0.05). Multiple linear regression analysis suggested significant 

effects of BMI, Mg2+ and ALP on T-score after adjustment for age and gender 

(P<0.05, respectively). Furthermore, BMI and alcohol consumption were influencing 

factors of RUNX2 methylation after adjustment for age, sex and measured white 

blood cell proportions (P<0.05). 

Conclusions: Our findings indicate that fluoride may affect the methylation 

status of the RUNX2 gene promoter region, however, we did not find the effect of 

RUNX2 methylation on BMD. 

Keywords: Fluoride, Bone mineral density, RUNX2 gene, Methylation 
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Background: A number of epidemiolo\gical studies have reported that long-

term excessive fluoride exposure can impair skeletal system. It has reported that the 

Calca gene plays an important role in the regulation of bone formation. However, the 

relationship between fluoride exposure, calcitonin gene methylation and osteoporosis 

in female living in a rural area remains unclear. 

Objectives: we aimed to explore the relationship between Calca gene 

methylation and osteoporosis in female farmers with fluoride exposure. 

Methods: We conducted a cross-sectional study including 747 female farmers 

with different fluoride exposure levels in drinking water in the Henan province of 

China. All study participants knew well about our research and signed the informed 

consent. General demographic characteristics were collected by face-to-face interview 

questionnaires. Body mass index (BMI) was calculated based on the measured height 

and weight. Total cholesterol, triglyceride, low-density lipoprotein cholesterol, high-

density lipoprotein cholesterol and alkaline phosphatase (ALP) levels were 

determined, respectively. Bone status was categorized into three groups according to 

the definition of World Health Organization, normal bone mineral density, osteopenia 

and osteoporosis based on the T-value measured by ultrasound bone densitometer. 

Methylation status was determined by methylation-specific PCR. SPSS statistical 

software package, version 21.0 was used for all statistical analyses. 

Results: The prevalence of osteoporosis in menopausal women (58.9%) was 

higher than non-menopausal women (41.1%) (P<0.001). Significant differences were 

not observed between female in normal fluoride area and high fluoride area in T-value 

or Calca methylation level (P>0.05). We found Calca methylation were significant 

differences among normal bone mineral density (25.9%), osteopenia (26.3%) and 

osteoporosis (30.1%) (P<0.05). logistic regression results showed that higher Calca 

methylation level [OR=1.019, 95%CI: 1.001-1.022] and ALP [OR=1.009, 95% CI: 
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1.001-1.016] were risk factors for osteoporosis. Besides, we found BMI [OR=0.887 

(95% CI: 0.848-0.928)], no menopause [OR=0.598 (95% CI: 0.377-0.947)], serum 

calcium [OR=0.575 (95% CI: 0.364-0.907)] were protective factors for osteoporosis. 

However, no significant correlation was observed between fluoride exposure and 

osteoporosis, as well as fluoride exposure and Calca gene methylation. 

Conclusions: Calca gene methylation, ALP, menopause were risk factors for 

osteoporosis in Chinese female living in fluorosis area, while BMI and serum calcium 

were protective factors. 

Key word: fluoride exposure, osteoporosis, Calca gene, DNA methylation
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Background: Chronic exposure to excessive fluoride will cause multiple 

pathological changes for humans. However, the effects of prenatal and childhood 

fluoride exposure on children's intelligence quotient (IQ) are rarely reported. 

Objective: A cross-sectional study was performed to evaluate the roles of prenatal 

and childhood high fluoride exposure in alterations of children's IQ at age 7-13. Methods: 

A total of 678 children in one fluoride exposure school and three control schools were 

selected in Henan province of China. Urinary fluoride level was measured by fluoride 

ion-selective electrode assay. Children's IQ level was assessed by the third revision of 

Chinese children's norm for Combined Raven Test (rural children's version). Results: 

Children in prenatal fluoride exposure group (BG) had lower IQ scores than childhood 

fluoride exposure group (AG), both prenatal and childhood exposure group (DG), and 

control group (CG) (P<0.05, respectively). Ratio deficits of excellent and extremely 

excellent grades were observed in children from BG compared with those from the other 

three groups (P<0.05, respectively). When urinary fluoride level does not exceed 0.9 mg 

L
-1

, children's IQ increases with the increase of urinary fluoride level (P<0.05). For every 

0.1 mg L-1 increase in urinary fluoride, children's IQ score increased by 0.12 in multiple 

adjustment regression analysis. 

Conclusions:  Prenatal  fluoride  exposure  in  drinking  water  could  cause  loss  

of children's IQ, especially in the proportion of children with excellent and extremely 

excellent IQ grades. Particularly, appropriaGDte concentration of fluoride exposure in 

childhood may improve intellectual development of children in some degree.  

Keywords: Fluoride, Pregnancy, Childhood, Children, Intelligence development 
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Abstract: 

Background: Previous studies have revealed that fluoride exposure could have 

adverse effects on neurodevelopment-related outcomes, manifesting as a lower IQ, 

however little is known about the effects of fluoride exposure on children's behavioral 

outcomes. Objective: We aimed to examine the potential relationship between 

fluoride exposure and children's behavioral outcomes in rural areas in China. 

Methods: A total of 325 resident children aged 7 to 13 years, who lived in endemic 

fluorosis villages in Tongxu County of Henan Province were eligible for the present study. 

Participants were divided into high fluoride exposed group (HG) and control group (CG) 

according to the urinary fluoride concentration. Urinary fluoride (UF) levels were 

measured by the ion selective electrode method. Children's behavioral outcomes were 

assessed by the Connersô Parent Rating Scale-Revised (CPRS-48). We evaluated the 

potential relationship between fluoride exposure and children's behavioral outcomes using 

multivariate regression models and logistic regression models. 

Results: Urinary fluoride in HG children was 2.26±0.96 mg/L, and was 0.81±0.36 

mg/L in CG. After adjusting for height, weight, IQ scores, passive smoking history, and 

mother migrant worker, we found that per 1.0 mg/L increase in UF was corresponded 

with a 4.01 (95%CI: 2.87, 5.15) higher scores on the psychosomatic problems in 

multivariate regression models. In logistic regression models, children exposed to 

fluoride had significantly higher psychosomatic problems subscale scores than control 

group, and were 5.29 (95%CI: 1.15, 24.27) times more likely to have psychosomatic 

problems. However, no significant associations were found among other outcomes 

and fluoride exposure. 

Conclusion: In this study, a potential adverse association between higher levels 

of fluoride exposure and childrenôs behavioral problems was found, especially the 

psychosomatic problems measured by CPRS-48 in children aged 7 to 13 years. 

 Keywords: fluoride, neurotoxicity, behavior, children 



                                                     The 8th International Conference on Medical Geology 

 

23 

 

Hot spring bath therapy can improve bone metabolism and bone 

mineral density in sub-healthy people 
Qibing Zeng1, Miaomiao An1, Lijuan Zhang1, Jiaren Mao3, Dongliang Zhao2, & 

Aihua Zhang1, * 
1The Key Laboratory of Environmental Pollution Monitoring and Disease Control, Ministry of 

Education, Guizhou Medical University, Guiyang 550025, China  
2Xifeng Hot Spring Sanatorium, Xifeng County, Guiyang 551100, China  

3Resource and Environmental Engineering College, Guizhou University, Guiyang 550025, China 

 *Email: aihuagzykd@163.com 

Abstract:  

Osteoporosis is becoming an urgent health problem that need to solve all over 

the world, characterized by abnormal bone metabolism caused by an imbalance in 

bone remodeling, which reduces bone mineral density and increases the incidence of 

fractures. The side effects of drugs to treat osteoporosis will negatively affect the 

health of people. This study aimed to investigate the relieving effects of hot spring 

bath therapy on the bone metabolism and bone mineral density in sub-healthy people. 

We recruited 87 volunteers in Xifeng, and 60 volunteers completed the project. All 

the participates underwent hot spring bath therapy for 1 months, at least 40min per 

day, five times a week, in Xifeng hot spring which is one of the famous eight hot 

springs in China. The proposal for this intervention study was reviewed and approved 

by the Ethics Committee of Guizhou Medical University. Written informed consent 

was obtained from all participants. All volunteers were required to be sub-healthy 

residents of the local area (hot spring village), age 35 to 65 years. Exclusion criteria 

include bone trauma, metabolic bone disease, bone tumors, autoimmune diseases, and 

food and/or drugs history that can interfere with bone metabolism. In addition, some 

chronic non-communicable diseases (including hypertension, diabetes, cardiovascular 

disease, stroke, cerebral insufficiency, chronic obstructive pulmonary disease, 

bronchial asthma, chronic bronchitis, chronic pneumonia, infectious skin diseases, 

and so on) that are not suitable for hot spring bath therapy are also the exclusion 

criteria we consider. After giving informed consent, fasting venous blood were 

collected, and the serums were separated. Chemiluminescence is used to determine 

the hormones parathyroid hormone (PTH) and calcitonin (CT), which regulate 

calcium and phosphorus metabolism, and osteocalcin (OST) and bone alkaline 

phosphatase (BALP), which reflect bone synthesis. We used ultrasonic bone 

densitometry to measure bone mineral density (including bone quality index, T value 

and Z value) before and after intervention of volunteers. Compared with the before 

intervention, the concentration of PTH, CT and BALP were significantly increased in 

the after intervention (P all <0.05). No significant difference was seen among the 

concentration of OST during self-comparison before and after intervention (P>0.05). 

For bone mineral density, the bone quality index, T value and Z value in the after 

intervention were slightly higher than in the before intervention, but these changes did 

not show statistical differences (P all >0.05). Overall, our results suggested that hot 

spring bath therapy can improve bone metabolism and bone mineral density in sub-

healthy people. The study can provide a scientific basis for a further understanding of 

the intervention effects on bone metabolism and bone mineral density in Xifeng hot 

spring. 

Key words: hot spring; bone metabolism; bone mineral density; sub-healthy. 
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Abstract:  

Chronic exposure to arsenic may result in the manifestation of damage in 

multiple organs or systems of the body. Arsenic-induced renal dysfunction has been 

determined, but their pathogenesis have not been fully examined. In this study, we 

measured the expression levels of miR-191 in plasma, the contents of pro-

inflammatory (IL-6, TNF-Ŭ) and anti-inflammatory (IL-2, TGF-ɓ) cytokines and renal 

dysfunction indicators (UREA, CREA, UA and CYSC) in serum from control and 

arsenic poisoning populations, and analyzed the relationship between the miR-191, 

cytokines and renal dysfunction indicators. The aim was to study the mechanism of 

miR-191 in arsenic induced renal dysfunction. The results clearly show that the miR-

191, CYSC in the arsenic exposure group were significantly higher than the control 

group (P all <0.05). Compared with the control and suspicious groups, the miR-191, 

CYSC in the mild, moderate and severe arsenic poisoning groups were significantly 

increased (P all <0.05). No significant differences were seen among the renal 

dysfunction indicators in the other groups (P all >0.05). Further studies have found 

that the alteration of miR-191 expression were significantly associated with arsenic-

induced renal dysfunction (P<0.05). Moreover, the content of IL-2 in the arsenic 

exposure group was decreased compare with control group (P<0.05). In contrast, the 

content of IL-6 and TGF-ɓ in the arsenic exposure group were higher than the control 

group (P all <0.05). Subsequently, compared with the control group, the content of 

IL -2 in the moderate and severe arsenic poisoning groups were significantly 

decreased (P all <0.05). The content of IL-6 in the severe arsenic poisoning group 

was higher than the control and suspicious groups (P all <0.05). However, there is 

significant difference among the contents of TGF-ɓ only in the control and severe 

arsenic poisoning groups (P<0.01). No significant differences were seen among the 

pro-inflammatory and anti-inflammatory cytokines in the other groups (P all >0.05). 

Further studies have found that the inflammatory response (pro-inflammatory and 

anti-inflammatory imbalance) caused by arsenic exposure is closely related to miR-

191-mediated arsenic-induced renal dysfunction (P all <0.05). Overall, the 

association of miR-191, inflammatory response and renal dysfunction, is clearly 

supported by the current findings. That is, miR-191 is involved in renal dysfunction in 

exposed populations by regulating inflammatory response caused by coal burning 

arsenic. The study can provide a scientific basis for a further understanding of the 

causes of the arsenic-induced renal dysfunction, the improvement of miR-191 

biological function and targeted prevention strategies. 

Key words: arsenic; miR-191; renal dysfunction; immune inflammation. 
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Abstract:  

Mineralization of strata and geochemical background affect metal concentration 

in soil and crop and metal accumulation in tea presents health risk to tea consumers. 

The objectives of this work were to investigate the effect of different geological 

background on metal concentrations in tea leaves and estimate its health risk. 22 tea 

leaves and associated soils from four regions (Longtang (LT), Tangshan (TS), Wude 

(WD), and Pingshan (PS)) which belong to three different geological background 

areas (the Cambrian Qingxudong and Gaotai Formations, the Silurian Hanjiadian and 

Shiniulan Formations, and the Permian Wujiaping and Changxing Formations) were 

collected from eastern Guizhou, China. Total metal concentrations including Al, Cd, 

Cr, Mn, Pb, and Tl were analyzed using acid digestion method and inductively 

coupled plasma-mass spectrometry (ICP-MS). Accordingly, 41% and 14% of the soil 

samples had higher Cd and Pb concentrations than their screening values for 

agricultural soils in China (pH<5.5). The high concentrations of Pb (72.9 mg/kg) and 

Tl (0.669 mg/kg) in soil from PS may be influenced by the mineralization of the strata 

which is the Cambrian Qinxudong and Gaotai Formations. The high concentration of 

Cd (0.598 mg/kg) in soil from LT planting area may be related to the high 

geochemical background of Cd in the regional strata (the Permian Wujiaping and 

Changxing Formations). Soil mineralization and background metals affected soil 

metal concentrations. The soil pH was negatively correlated with Mn and Tl 

concentrations in tea leaves. Therefore, controlling the soil pH in tea plantations and 

preventing soil acidification are necessary. Compared with the China and World 

Health Organization (WHO) limits, the concentrations of Pb, Cd, and Cr in tea leaves 

were lower. Besides, Mn accumulation ability of tea leaves was the strongest (average 

BCF=6.1). Exposure to Al, Cd, Cr, Mn, Pb, and Tl via tea infusion intakes did not 

mailto:rdyang@gzu.edu.cn
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cause a health concern. Taking the negative impacts of Mn, Al, and Tl on human 

health for heavy drinkers and the higher rates of their target hazard quotients (THQs) 

to hazard index (HI) into consideration, establishing the regulation of Mn, Al, and Tl 

concentrations in tea products is imperative. Furthermore, the HI values showed that 

Longtan (LT) and Pingshan (PS) were higher than Tangshan (TS) and Wude (WD), 

indicating that Silurian sand and mudstone distribution area in TS and WD is more 

suitable than the Cambrian and Permian carbonate distribution area in PS and LT for 

planting tea trees in view of heavy metals. 

Key words: Heavy metals, Camellia sinensis, Surface soils, Bioconcentration 

factor, Health risk assessment 
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Abstract:  

Rare earth is an extremely important strategic mineral resource. China is the 

largest producer and exporter of rare earth in the world. However, the development 

and utilization of rare earth is a "double-edged sword". While benefiting mankind, the 

accompanying problems of resources and environment are constantly highlighted. 

Inner Mongolia is the largest light rare earth production base in China, while the 

seven southern provinces are mainly heavy ion rare earth. Because of the advantages 

of easy mining and extraction of heavy ion rare earth ores, it has become the most 

important heavy rare earth production base in China. Ionic rare earth elements in 

Guangdong are mainly distributed in eastern Guangdong (accounting for 63% of total 

rare earth elements in Guangdong Province, Dongjiang River Basin) and Northern 

Guangdong (25% in Beijiang River Basin). The mining and extraction of rare earth in 

the upper reaches of the Dongjiang River and Beijiang River have caused serious 

pollution of water and soil, which has seriously threatened the environmental safety 

and human health of the Guangdong-Hong Kong-Macao Greater Bay Area. 

Because uranium (U4+), thorium (Th4+) and rare earth (REE3+) have similar 

ionic radius and chemical properties, U and Th are usually associated in ionic rare 

earth ores by isomorphic substitution. A large number of radioactive waste residues 

containing U, Th and Ra are produced in the process of rare earth mining and 

extraction. Among them, 232Th and 226Ra are mainly concentrated in acid-soluble 

slag in the form of ThO2, Th3(PO4)4 and RaSO4, while 238U is concentrated in the 

form of heavy uranate and U(OH)4. Th(IV) is the stable state of thorium. Th(OH)4 

exists in colloidal form in natural environment. The complexes with SO42- and 

PO43- are extremely stable. Uranium often exists in the form of U(IV) and U(VI). 

U(VI) is the most stable valence state in nature. It is prone to hydrolysis reaction to 

produce uranyl ion (UO22+). It has large ionic potential and electronegativity, and is 

a strong complex formation with high polarity and low polarization. UO22+ not only 
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has radioactivity, but also has high biological toxicity and chemical migration. At the 

same time, U decay will produce alpha, beta, gamma rays and radon gas, resulting in 

radioactive pollution in the workplace and the surrounding environment. Therefore, 

uranium is an important object of concern for the safe disposal of radioactive waste. 

Since the 1960s, Guangdong rare earth smelters have spread all over the 

province. Each smelter can only build a reservoir for temporary storage of radioactive 

waste, but there are also many problems of simple stacking of rare earth tailings and 

waste residues, which are facing greater security risks and environmental risks. With 

the social development and urban expansion, some enterprises (such as rare earth 

smelters in Guangzhou, Yangjiang and Dianbai) are facing retirement or relocation, 

and a large number of associated radioactive wastes are in urgent need of safe 

treatment and disposal. A large number of investigations and studies on the types and 

activities of radionuclides in rare earth associated radioactive waste have been carried 

out in China. The types and activities of radionuclides in the extraction and 

application of rare earth ores in different regions and different types are also different. 

The problem of radioactive contamination associated with rare earth ores is 

particularly prominent in China, but the research on the types of nuclides, the 

intensity of radioactivity and the migration law of radioactive substances in the 

production process of ion-adsorbed rare earth is not comprehensive. Scientific 

research on safe disposal of rare earth associated radioactive waste is urgently needed. 

Key words: Radioactive pollution; Rare earth mine waste; Safe disposal; 

Guangdong 
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Abstract:  

Objectives Guizhou is a province rich in geothermal water resources, but there is 

little information of the health impact of its geothermal water. Sleep disorder is a 

common health problem among adults. Therefore, we aimed to evaluate the 

association of hot spring bath with sleep disorders in Guizhou province. Methods A 

cross-sectional survey employing a self-designed questionnaire was conducted on the 

health status, hot spring bath and other health behaviors of adults aged 30-65 living 

and working in the surrounding areas of five hot springs in Guizhou Province, 

including Xifeng (Xifeng County, Guiyang), Guiyu (Wudang District, Guiyang), 

Fodingshan (Shiqian County, Tongren), Jianhe (Jianhe County, Qiandongnan) and 

Shuijing (Suiyang County, Zunyi). The sleep status during the past month was 

evaluated via Pittsburgh Sleep Quality Index (PSQI). The frequency of bathing in hot 

springs was divided into four categories: non-bathers (never bathing in hot springs), 

past bathers (not bathing in the past year), occasional bathers (occasionally bathing in 

hot springs, but less than once per month), and regular bathers (frequently bathing in 

hot springs, >1/month in the past year). Results The prevalence of sleep disorders was 

29.4% among the whole survey population. Significant difference (ɢ2=66.874, 

P<0.001) was detected in the prevalence of sleep disorders among non-bathers 

(37.4%), past bathers (31.4%), occasional bathers (23.8%), regular bathers (21.7%), 

respectively. Logistic regression analysis showed that, after excluding the 

confounding effects of investigation sites, age, sex, marriage status, smoking, alcohol 
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drinking, recreational mobile phone time, regular eating, history of chronic diseases, 

mental (depression) and physical unfitness in the past two weeks, compared than non-

bathers, the proportion of sleep disorders was lower among past bathers(OR=0.758, 

95%CI=0.622-0.923), occasional bathers (OR=0.648, 95%CI=0.528-0.795) and 

frequent bathers (OR=0.554, 95%CI=0.427-0.719). Subgroup analysis with Binary 

Logistic regression model showed that a significant lower proportion of sleep 

disorders was found in regular bathers compared with non-bathers among both 

genders (OR=0.526 and 0.619 for male and female, respectively), while female 

occasional bathers (OR=0.600) reported less sleep disorders than non-bathers. 

Conclusions The frequency of hot spring bathing may be negatively correlated with 

sleep disorders. Sleep disorders is relatively less among hot spring bathers, especially 

those frequent bathers. 

Key words: Hot Spring Bathing; Sleep Disorders; Guizhou. 

 
 
 

 

 

 

 

 

 

 

 



                                                     The 8th International Conference on Medical Geology 

 

31 

 

Association between quality of life and frequency of using hot spring 

among residents aged  30-65 years living in typical hot spring areas of 

Guizhou Province 

Jingyuan Yang1,2,3, Ziyun Wang1,2,3, Jin Hu1,2,3, Zhiyue Jiang1,2,3, Tingting Yang1,2,3, 

Li Liu 1,2,3, Junhua Wang 1,2,3, Haiyan Liu1,2,3, Lili Fan1,2,3, Xinru Ma1,2,3, Yuanmei 

Zhang1,2,3, Jiaren Mao4, Ganlu Wang 4 & Aihua Zhang 1,2*
 

1 Key Laboratory of Environmental Pollution Monitoring and Disease Control, Ministry of 

Education, Guizhou Medical University, Guiôan New Area, China. 

2 Guizhou Health Development Research Institute, Guizhou Medical University, Guian, China. 

3 School of Public Health, Guizhou Medical University, Guian New Area, China 

4 Resource and Environmental Engineering College, Guizhou University, Guiyang, China. *Email: 

aihuagzykd@163.com 

Abstract: 

 Objectives Residents living in typical hot spring areas of Guizhou have a long 

history and habit of using hot spring, but it was unclear whether using hot spring 

could improve their quality of life (QOL). The aim of our study was to explore the 

association between frequency of using hot spring and the quality of life. Methods A 

cross-sectional survey was designed to conduct by investigating participantsô QOL, 

frequency of using hot spring and other health information, who aged 30-65 living in 

the surrounding areas of typical hot springs, included Xifeng(Xifeng County, 

Guiyang), Guiyu(Wudang District, Guiyang), Fodingshan(Shiqian County, Tongren), 

Jianhe(Jianhe County, Qiandongnan), Shuijing(Suiyang County, Zunyi) hot spring in 

Guizhou. The quality of life was assessed via WHOQOL-BREF. The frequency of 

using hot springs was divided into four grades: never spring bathers, past spring 

bathers, occasional spring bathers, and regular spring bathers. Results A total of 3708 

residents were investigated, and the score of QOL was increasing with frequency 

grands of using hot spring bath, which was significantly different (P all <0.05), 

included physiological (14.69±2.30, 14.95±2.24,15.58±1.91,15.74±2.03, P for 

trend<0.05), psychological (13.49±1.67, 13.71±1.75, 14.21±1.74,13.31±1.92̆P for 

trend<0.05) , social relative (14.98±1.96, 15.08±1.93, 15.26±1.81,15.29±1.89, P for 

trend<0.05) and environment domain (12.15±1.63̆12.45±1.79̆12.99±1.733̆

13.05±1.84̆ P for trend<0.05̃ . Multiple linear regression analysis of QOL shown 

that partial regression coefficients of the frequency of using hot spring were 0.183, 

0.162, 0.091 and 0.195 (P all <0.05) for physiological, psychological, social relative 

and environment domain, respectively. Conclusions The frequency of using hot spring 

was positively associated QOL, which suggest using hot spring more could improve 

QOL. 

Key wozrds: Hot Spring; Quality of Life (QOL) ; Association; Guizhou 
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 Abstract:  

Objective: To analyze the influence of hot spring bath on quality of life of 

patients with chronic disease in hot spring area of Guizhou, and to provide a reference 

for the health promotion of chronic disease patients. Methods: The self-compiled 

questionnaire and World Health Organization Quality of Life Scale (WHOQL-BREF) 

were used to investigate the 30-65 year-old population in five typical of hot springs in 

Guizhou Province, including Xifeng (Xifeng County, Guiyang), Guiyu (Wudang 

District, Guiyang), Fodingshan (Shiqian County, Tongren), Jianhe (Jianhe County, 

Qiandongnan) and Shuijing (Suiyang County, Zunyi).Two independent samples t-test 

and multiple linear regression was used to analyze the relation between hot spring and 

quality of life. Results: A total of 3708 residents in hot spring area were investigated, 

of whom 1941 had chronic diseases. Among patients with chronic disease, there were 

590 has habits of hot spring bath, 1351 has not bathing. Univariate analysis shown 

that patients who had habit of spring bath have higher score of quality of life than 

patients without habit in the physiological domain of quality of life (14.64±2.25 Vs. 

13.91±2.37; t = 6.266, P < 0.001), psychological domain (13.73±1.78 Vs. 13.20±1.64; 

t = 6.189, P < 0.001), and environment domain (12.60±1.74 Vs. 11.89±1.56; t=8.910, 

P < 0.001). The results of multivariate analysis shown that after controlling the 

possible confounding factors (sex, age, marriage smoking, drinking, diet, exercise), 

the chronic patients with hot spring bath were higher in the domain of physiology and 

environment than those without hot spring bath. Conclusion: Hot spring bath could 

promote the quality of life of patients with chronic disease in the physiological and 

environmental domains. Patients with chronic disease may be benefit from taking hot 

spring bath. 

Key words: Chronic Disease, Hot Spring Bath, Quality of Life 
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Abstract̔ 

With the advent of Health Information Technology and fast adoption of 

Electronic Medical Records (EMR) software, much of healthcare data, from 

individual to population, is stored and immediately accessible for further use 

to improve health outcomes with lower costs and better care. The continuous 

growth of health data becomes ñBig Dataò that holds values remained to be leveraged 

for the enhancement of disease management. Indeed, the arrival of huge health data 

does offer emerging opportunities that may be fulfilled until necessary classification 

and purification processes are conducted on a variety of data sources including 

structured, unstructured, numeric, and non-numeric. This process, in fact, is not easy 

for dealing with disease data since it includes not only traditional disease records, but 

also related data about environments and social economics (e.g., climates, living 

conditions, incomes. etc.). In this presentation, we will highlight the process of how 

ñBig Dataò can be used to support data analytics to predict the potential incidences of 

Geological contamination diseases that have occurred in Asia, including China and 

U.S. . A framework is proposed to show the process of how ñBig Dataò are cleansed 

for health analytics by using popular tools such as R and Python, by which some 

analytical methods are used to produce Geological contamination diseases prediction 

in support of disease prevention and thus disease management. In addition, an 

example is given to illustrate the prediction of rate by using a predictive model for 

people in Southwest China for the coming years. Through data analytics and 

predictive modeling, the public health administration of Southwest China will be able 

to improve disease management with better prediction for disease prevention. The 

goal of this presentation is to seek public awareness of how Big Data could be used to 

improve people health and healthcare outcomes in order to assure the well-being of 

each individual and the wellness of the community, by and large. 

Key words: Big data, Data analytical, Geological Contamination Disease 
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Abstract:  

Groundwater arsenic contamination is a major public health concern. Cost-
effective and long-lasting methods for groundwater arsenic (As) in situ treatment has 
long been sought for, with one of the challenges being dissolution and/or 
transformation of unstable iron (Fe) oxide minerals in reducing aquifers. Recent 
laboratory experiments have opened the possibility for the in situ formation of more 
stable minerals including magnetite, a mixed Fe(II)-Fe(III) oxide, to immobilize 
dissolved As. Here we present new Fe mineralogical data obtained using wet-
chemical and spectroscopic methods during two push-pull experiments conducted in 
Yinchuan Plain that was aimed at forming magnetite in situ for groundwater As 
remediation.The mineralogy of sediment cores collected prior to, and following 
injection of local groundwater amended with Fe(II) and nitrate were compared to 
directly probe changes in mineralogy, and link those changes to groundwater As 
removal. Paired sediment samples were collected in adjacent (within 1 m) sediment 
cores from depth intervals where Fe(II) and nitrate were amended into groundwater 
and re-injected during the push phase. Care was taken to prevent sediment samples 
from exposure to oxygen prior to analysis. Approximately 0.5 g of each sample was 
put into a 2-mL vial and coated in glycerol immediately after collection and stored at 
ī20ÁC for extended X-ray absorption fine structure (EXAFS) analysis. Core sections 
were also collected in plastic core liners, capped, sealed with parafilm and stored in 
nitrogen-flushed Mylar bag in the field. Hot HCl extraction for Fe(II) and Fe(total) 
and slurry test for conductivity were conducted at night after drilling of that day. 
Samples were freeze dried after shipping to laboratory for a series of mineralogical 
measurements including magnetic susceptibility (MS), scanning electron microscope 
(SEM) and X-ray fluorescence (XRF) analyses. Yinchuan sediments had 0.9 ï 1.7 
g/kg of total Fe abundance, and mainly contained non-reactive Fe-containing silicates, 
with lesser quantities of Fe(III) oxides and Fe(II) carbonates and sulfides based on 
EXAFS. Preliminary results of other mineralogical properties all consistently 
suggested that amount of magnetic minerals increased after experiment, although this 
increase was heterogenous within the injection depth. This new-formed magnetite 
appears to be mostly in >100nm diameter nanoparticles based on its magnetic 
properties. In all, the different analytical methods are highly complementary which 
provides a parameterized interpretation of Fe mineralogical changes during the in situ 
experiments. 

Key words: in situ arsenic remediation; iron mineralogy; magnetite; magnetic 
susceptibility; EXAFS. 
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Abstract  

Objective: To investigate the effects of Three mitogen-activated protein kinase 

(MAPK) inhibitors on the phosphorylated proteins Smad2 and Smad3 in human liver 

stellate cells (LX-2) activated by sodium arsenite. Methods: LX-2 cells were pre-treated 

with10.0µmol/L ERK, JNK, p38 kinase inhibitors (PD98059, SP600125, SB203580) for 

30 min in the 3 inhibition groups, and then 20.0 µmol/L sodium arsenite for 24h. The 

protein expression levels of pSmad2 and pSmad3 were detected by Western blot. Results: 

Western blot results showed that the expression of p-Smad2 and p-smad3 in normal group 

was lower than that in model group. Sodium arsenite exposure significantly increased the 

expression of p-Smad2 and p-smad3 proteins. The expression of Psmad2 and P Smad3 

decreased after the intervention of ERK inhibitor (10µmol/L), JNK inhibitor (10µmol/L) 

and p38 inhibitor (10µmol/L). Conclusion: Arsenic can promote the high expression of 

Smad2/3 phosphorylated protein in LX-2 cells by activating ERK, JNK and p38 pathways. 

Keywords: LX-2 cells; mitogen-activated protein kinase inhibitors; Smad2; 

Smad3 Acknowledgements: This work was supported by the Natural Science 

Foundations of China (81660835). 

mailto:luopeng@gmc.edu.cn


                                                     The 8th International Conference on Medical Geology 

 

36 

 

Effects of sodium arsenite on lipid metabolism in L-02 

Qi Zhang
2
, Ting Hu

1,2
, Tianxiao Duan

2
, Xiaozhi Li

2
, Youxing Yuan

2
, Peng Luo

1,2*
 

1Key Laboratory of Environmental Pollution Monitoring and Disease Control, Ministry of 

Education, Guizhou Medical University, Huaxi University Town, Guiyang
 

550025, Guizhou, P.R. China. 
2
Department of Toxicology, School of Public Health, Guizhou Medical University, 

Huaxi University Town, Guiyang 550025, Guizhou, P.R. China. 

*E-mail:luopeng@gmc.edu.cn 

Abstract:  

 Long-term exposure to arsenic can cause liver damage, and the liver is a 

multifunctional organ that plays an important role in lipid metabolism. Sterol 

regulatory element binding proteins (SREBPs) are important proteins that regulate the 

synthesis of fatty acids and cholesterol, which are primarily expressed in the liver. 

PPARŬ is widely distributed in the liver and can affect the process of lipid 

metabolism in the body by participating in the oxidation of fatty acids. In this study, 

sodium arsenite was exposed to L-02 cells to investigate the effects of arsenic on liver 

lipid metabolism. L-02 cells were exposed to different concentrations (0, 8, 16, 32 

mmol / L) of sodium arsenite. The expression levels of SREBP and PPARŬ protein 

were detected by Western blot, and L-02 cells were detected by GPO-PAP method . 

The results showed that the expression of SREBP was increased in the normal group 

compared with the model group, and the expression of SREBP was decreased with the 

increase of arsenic concentration. The content of TG in L-02 cells was consistent with 

the expression of SREBP. Statistical significance (p<0.05)The expression of PPARŬ 

in the model group was lower than that in the normal group. The measurement of 

16,32 was statistically significant compared with the normal group (p<0.05). 

Conclusion: Sodium arsenite can cause hepatic steatosis in certain doses in vivo. 

Arsenic inhibits the synthesis of TG in hepatocytes by inhibiting the expression of 

SREBP protein. Arsenic inhibits the oxidation of fatty acids by inhibiting the 

expression of proteins, which may be the reason why arsenic causes fatty liver in the 

body. 

Key words: lipid metabolism; sodium arsenite; liver; L-02 
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Abstract : 

Objective :To investigate the current risk of Osteoporosis among residents aged 

30-65 years living in typical hot spring areas of Guizhou Province, and to explore the 

correlation between hot spring bath and Osteoporosis risk.  

Methods :A cross-sectional survey was conducted with a self-designed hot 

spring area residents' health questionnaire among residents of 30-65 years old living 

in the typical five hot spring areas of Guizhou Province, including Xifeng (Xifeng 

County, Guiyang), Guiyu (Wudang District, Guiyang), Fodingshan (Shiqian County, 

Tongren), Jianhe (Jianhe County, Qiandongnan) and Shuijing (Suiyang County, 

Zunyi), and the risk of Osteoporosis was evaluated via the ñone-minute test of 

osteoporosis riskò provided by the International Osteoporosis Foundation (IOF).  

Results: The positive rate of Osteoporosis risk screening in 3708 subjects was 

65.5%, and the difference was statistically significant between male (87.6%) and 

female (47.9%), c2 = 640.708, P <0.0001. Among all participants, 44.6% of the 

respondents (45.6% male and 43.8% female) had a history of hot spring bath, and 

univariate analysis showed that those who never took a hot spring bath had a higher 

risk of Osteoporosis than those with a history of hot spring bathing among both male 

and female participants. We employed a Logistic regression model to control 

confounding factors (such as age, education, BMI, smoking, drinking, nighttime sleep 

duration, and nap duration), and the risk of Osteoporosis in hot spring bathers is lower 

than that of those who have never taken hot spring bath among males (OR= 

0.536,95% CI = 0.315~0.913), but not among females (OR = 1.079, 95% CI = 0.805~ 

1.445).  

Conclusion: There was a negative correlation between hot spring bath and 

Osteoporosis risk among male residents in typical hot spring areas in Guizhou 

Province, but not in females. Hot spring bath may be a protective factor for 

osteoporosis risk among males. Keyword: Osteoporosis risk; hot spring bath; 

correlation 
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Abstract:  

Object: Arsenic, a toxic chemical element, widely exists in natural environment, 

whose compounds can cause damage to multiple organs and systems in the human 

body. The liver is one of the main target organs of arsenic. Previous studies have 

demonstrated that mitochondrial dysfunction play a key role in arsenic-induced liver 

injury. Damaged mitochondria are degraded through a specialized autophagy pathway, 

called mitophagy, which is driven by PINK1/Parkin signaling. And the mitophagy is a 

fundamental process critical for mitochondrial quality control. In this study, we aimed 

to investigated whether PINK1/Parkin-mediated mitophagy is activated in arsenic-

treated L-02 cells.  

Methods: L-02 cells were cultured to logarithmic growth phase, L-02 cells were 

treated with different concentrations (0, 5, 10 or 20 ɛM) of sodium arsenite for 24 h, 

and L-02 cells were treated with 5 ɛM sodium arsenite, respectively. A dose-response 

and aging relationship was obtained at 12, 24, 36 or 48 hours to establish a model of 

arsenic-induced liver injury. The activity of L-02 cells was measured by CCK-8 assay. 

Western Blotting was used to detect the expression of autophagy-related proteins 

PINK1, Parkin, LC3 and p62.  

Results: ŵ Except for 12 h exposure, cell viability decreased significantly in a 

dose- and time-dependent manner. When the concentration of sodium arsenite was 

less than 2 ɛM, the cell viability increased slightly at 12 h. Ŷ Western blotting results 

showed that the expression levels of mitochondria-associated proteins LC3II, p62 and 

PINK1 were significantly increased in a dependent manner when cells were exposed 

to 0, 5, 10, 20 ɛM sodium arsenite for 24 hours. After exposure to 5 ɛM sodium 

arsenite for 0, 12, 24, 36 and 48 hours, the expression levels of LC3 II, p62 and 

PINK1 proteins gradually increased with time and peaked at 12 -24 hours.  

Conclusion: This study demonstrates that sodium arsenite activates PINK1 / 

Parkin-mediated mitochondrial autophagy. 

Key words: sodium arsenite, PINK1/Parkin, mitophagy, L-02 
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Abstract  

Inorganic arsenic is a poison and carcinogen widely found in nature. Oxidative 

stress is considered to be a key mechanism of arsenic toxicity. Nrf2 (NF-E2 related 

factor 2) is a key factor in cellular oxidative stress. Nrf2 is controlled by Keap1 and 

interacts closely with ARE to control antioxidant proteins and type II detoxification 

enzymes. Keap1 and Nrf2 dissociate under oxidative stress, while Nrf2 enters the 

nucleus and binds to ARE. OBJECTIVE: This study was to investigate the effects of 

arsenic on the Nrf2 pathway and related proteins induced by oxidative stress in L-02 

cells. METHODS: L-02 cells were treated with different concentrations of NaAsO2 (0, 

7.5, 15, 30 ɛmol/l). The key proteins in the Nrf2 pathway, including Nrf2, NQO1 and 

SOD1, were detected by Western blotting. The results showed that the expression of 

Nrf2 and NQO1 in the experimental group was significantly higher than that in the 

control group at 0, 7.5, 15 and 30 ɛmol/L. The expression of SOD1 was increased at 0, 

7.5 and 15 ɛmol/L, but decreased at 30 ɛmol/L. The difference was statistically 

significant (p < 0.05). In conclusion, arsenic can affect the expression of Nrf2 

pathway and NQO1 and SOD1, and the increase of Nrf2 may affect the expression of 

SOD1 and NQO1. 
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Abstract:  

Objective: To evaluate the alleviating effect of hot spring physiotherapy on joint 

pain by comparing the scores of joint pain questionnaires of non-osteoarthritis 

patients before and after hot spring physiotherapy.  

Methods: Taking Xifeng and Suiyang hot spring areas as investigation points, 

on the basis of epidemiological investigation, through undergoing the healthy, 

selected 39 cases and 31 cases with joint pain patients (neck shoulder, low back and 

upper and lower limbs joints) with non-osteoarthritis as the research object from 

Xifeng and Suiyang hot springs. The participants were given 40 minutes each time, 

once a day, 5-7 days a week for four weeks of hot spring physiotherapŷhot spring 

bath̃ . The questionnaire survey was conducted to collect the pain scores of the 

respondents before and after hot spring physiotherapy, to evaluate the relieving effect 

of hot spring physiotherapy on joint pain by Student's t test and Mann-Whitney Test.  

Results: The total effective rate of Xifeng and Suiyang hot spring physiotherapy 

for joint pain relief was 98.57%, 44 cases were cured and 25 cases were relieved. The 

effective rate of Xifeng hot Spring physiotherapy in relieving joint pain was 97.44%, 

28 cases were cured and 10 cases were relieved; The effective rate of Suiyang hot 

spring physiotherapy in relieving joint pain was 100%, 16 cases were cured and 15 

cases were relieved. There was no significant difference in remission effect between 

the two regions according to sex and age.  

Conclusion: Xifeng and Suiyang hot spring physiotherapy can effectively 

alleviate the symptoms of joint pain in patients with non-osteoarthritis, and can be 

widely used in clinical adjuvant treatment of joint pain. 

Key words: Hot spring̕ Physical therapy̕ Joint pain 
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Abstract̔  

Arsenic exposure causes various hazardous effects in humans and interferes with 

the functions of several organs, especially the liver and kidneys. However, the 

detailed mechanisms underlying arsenic toxicity leading to liver injury are not yet 

thoroughly understood. The main aim of this study was to investigate the role of the 

TLR4/MyD88/NF-əB signaling pathway in arsenic-induced liver injury in rats. 

Thirty-two healthy and clean-grade weaned Wistar rats, half of which were male and 

half of which were female, were divided randomly into four groups (8 animals in each 

group) according to the body mass of rats after acclimatization under laboratory 

conditions for 1 week prior to the experiment. The groups included control group 

(received only deionized water) and low-, middle-, high-arsenic groups, which 

received arsenic at a dose of 2.5, 5.0, or 10.0 mg/kg via gavage 6 days per week, 

respectively. The experiment lasted for 4 months. Quantitative real-time PCR and 

western blotting were used to detect relative mRNA and protein expression of TLR4, 

MyD88, and NF-əB in liver tissues from rats. Enzyme-linked immunosorbent assays 

(ELISAs) were applied to detect the level of interleukin-6 (IL-6) in liver tissues from 

rats. The relative mRNA and protein expression of TLR4, MyD88, NF-əB p65 and 

NF-əB p50 in liver tissues from rats in the high-arsenic group were higher than those 

in livers from control group rats. IL-6 expression in liver tissues from rats in the high-

arsenic group was increased compared with that in the control group and low-arsenic 

group. The relative TLR4, MyD88, and NF-əB mRNA and protein expression levels 

and the IL-6 expression level in liver tissues from rats were positively correlated with 

total arsenic in the liver. Our results suggest that arsenic-induced hepatotoxicity in 

rats may be associated with the TLR4/MyD88/ NF-əB signaling pathway. 

Key words: Arsenic; Rat; TLR4; MyD88; NF-əB 
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Abstract: 

Objective: To explore the regulatory effect of H3K18ac on NER related genes in 

the repair of arsenic-induced DNA damage, deepen the molecular toxic mechanism of 

arsenic from the perspective of epigenetics, and provide new ideas and scientific basis 

for targeted prevention and targeted treatment of endemic arsenism. Methods: HaCaT 

cells were cultured routinely. (1)establishment of DNA damage cell model of arsenic 

poisoning: HaCaT cells were treated with 0, 2.5, 5, 10 ɛmol/L NaAsO2 for 24h. 

(2)Deacetylase inhibitor trichostatin A (TSA) intervention study: divided into 

blank control group (0ɛmol/L), 10ɛmol/L NaAsO2 poisoning group, solvent control 

group (DMSO), 250nmol/L TSA intervention group, 10ɛmol/L NaAsO2 combined 

with 250nmol/L TSA treatment group. SCGE method was used to detect DNA 

damage in each group. RT-qPCR method was used to detect transcription levels of 

NER related genes (XPA, XPD and XPF). Western-blot method was used to detect 

the expression levels of H3K18ac and NER related proteinsThe enrichment of 

histone H3K18ac in NER gene promoter region was detected by ChIP-qPCR.Results: 

(1) DNA damage cell model of arsenic poisoning: compared with the control group, 

with the increase of arsenic concentration, the mRNA transcription level and protein 

expression level of XPA, XPD and XPF genes decreased, the expression level of 

histone H3K18ac was down-regulated, the acetylation enrichment level of H3K18 in 

the promoter region of NER related genes decreased, and the DNA damage was 

aggravated, the difference was statistically significant. (2) TSA intervention study: 

after TSA intervention, compared with the 10ɛmol/L NaAsO2 exposure group, the 

enrichment level of NER related genes XPA, XPD and XPF promoter region 

H3K18ac in the 10ɛmol/L NaAsO2 combined with 250nmol/L TSA treatment group 

increased, the transcription level and protein expression level of NER related genes 

XPA, XPD and XPF increased, and DNA damage decreased, with statistically 

significant differences. Conclusion: NaAsO2 may inhibit the H3K18ac modification 

level of HaCaT cells, reduce the mRNA transcription and protein expression of NER 

related genes, and aggravate the degree of DNA damage. TSA may increase the 

H3K18ac modification level of cells, promote the up-regulation of mRNA 

transcription and protein expression of NER related genes, and reduce the degree of 

DNA damage caused by arsenic. 

Keywords: arsenic, DNA damage, NER, H3K18ac, TSA 

Fund: national natural science foundation of China (81360411)  



                                                     The 8th International Conference on Medical Geology 

 

43 

 

Polymorphisms and promoter methylation of hOGG1 increase 

susceptibility to arsenicosis in population exposed to arsenic from 

coal-buring 
Lu Ma 1,À, Bing Liang 1,À, Yuan Yang 1,, Liyuan Chen1, Aihua Zhang 1,* 

1The Key Laboratory of Environmental Pollution Monitoring and Disease Control, Ministry of 

Education, Department of Toxicology, School of Public Health, Guizhou Medical University, 

Guiyang 550025, Guizhou, P. R. China. 

ÀLu Ma and Bing Liang contributed equally to this work 

*Corresponding author: Prof. Aihua Zhang, E-mail: aihuagzykd@163.com. 

Abstract: 

 Arsenicosis caused by burning high arsenic-contaning coal is an endemic 

uniquely in China. Dysfunction of human 8-oxoguanine DNA glycosylase (hOGG1) 

was considered to be the critical mechanism of arsenicosis. Aberrant methylation and 

Ser326Cys polymorphism of hOGG1 was confirmed to be significantly associated 

with the hOGG1 dysfunction in tumors and chemical carcinogenic. To identify the 

effect of hOGG1 methylation, Ser326Cys polymorphism and their interactions on the 

risk of arsenicosis, 142 arsenic-exposed subjects were recruited from Jiaole village of 

Xinren county, Guizhou province, China where the residents were exposed to arsenic 

from indoor coal burning. Out of 142 exposed subjects, 91 were diagnosed with 

arsenicosis served as the arsenicosis group, other 31 subjects exhibited no signs of 

arseniasis were as the control group. The results showed that arsenicosis group 

exhibited higher prevalence of hOGG1 methylation and variant genotypes (Ser/Cys & 

Cys/Cys) of hOGG1 campared wth the control group( methylation: 30.8% vs 3.9%, 

variant genotypes: 29.7% vs 7.8% ). The methylated hOGG1 and variant genotypes 

(Ser/Cys & Cys/Cys) was associated with siginificantly higher prevalence of 

arsenicosis( methylation: OR=10.889, variant genotypes: OR=4.957). Moreover, the 

results revealed that variant genotype (Ser/Cys & Cys/Cys) might increase the 

susceptibility to hOGG1 methylation (OR=31.472). Notably, the interaction of variant 

genotypes (Ser/Cys & Cys/Cys) and methylated hOGG1 was associated with the 

increased risk of arsenicosis (OR=16.947). Taken together, The interaction of variant 

genotypes (Ser/Cys & Cys/Cys) and methylated hOGG1 might be a critical pathway 

driving the arsenicosis, which provide an novel insights into arsenicosis mechanisms 

underlying genetic-epigenetic interaction. 

Key words: arsenic, arsenicosis, hOGG1 methylation, hOGG1 Ser326Cys 

polymorphis 
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Abstract:  

Objective: Lung function indicators can reflect early lung injury, and they have 

great significance in evaluating the grade of lung injury and labor capacity of the 

population. Our aim is to investigate the lung function in patients with Coal-burning type 

arsenism in Guizhou Province by detecting and analyzing the lung function of the 

respondents. 

Methods: The diagnostic standard accorded with Endemic Arsenic poisoning 

Diagnostic Criteria (WS/T 211-2015), 56 were classified as mild arsenic poisoning 

group, 81 were classified as moderate arsenic poisoning group and 79 were classified 

as severe arsenic poisoning Group. 79 healthy people with similar living habits and 

non-flammable high-arsenic coal history, no occupational pneumoconiosis, no 

inheritance and family history of cancer were selected, who passed the physical 

examination were selected as the control group. The measured indicators included 

forced vital capacity (FVC), forced expiratory volume in the first second (FEV1) was 

detected by S-980A pulmonary function tester. 92% of the FEV1/FVC lower than the 

predicted value was used as a sensitive index to reflect obstructive ventilation 

dysfunction. SPSS 22.0 was used for statistical analysis, including variance analysis, 

chi-square test and so on. 

Result :There was no significant difference in age and sex between these groups. 

The abnormal rate of pulmonary function in the mild, moderate and severe group was 

30.4%, 43.2% and 45.6%, respectively, which were higher than 7.6% in the control group 

(P <0.05). The rates of obstructive pulmonary dysfunction in mild, moderate, and 

severe groups were 26.8%, 30.9%, 30.9%, and 31.6%, respectively. The rates of 

restrictive and mixed pulmonary dysfunction in mild, moderate, and severe groups 

were 3.6%, 12.3% and 14% were higher than the control group, and the difference 

was statistically significant(P<0.05). Multiple comparison among groups, the levels 

of FVCȁFEV1ȁFVC%ȁFEV1/ FVC ȁMEF75%ȁMEF50%ȁMEF25% in mild, 

moderate and severe arsenism groups were all lower than those in the mild group (P < 

0.05). The comparison between the arsenic poisoning groups showed that the 

FEV1/FVC and MEF75% in the severe poisoning group were lower than that in mild 

group, the difference was statistically significant (P < 0.05). 

Conclusion :Both large and small air channels in patients with Coal-burning type 

arsenism were damaged, the injury were mainly obstructive lung function impairment, 

and the decline of lung function was associated with arsenic exposure. 

Key Words: Arsenic poisoning; Lung function ; Obstructive pulmonary 

dysfunction; Restrictive pulmonary dysfunction; Coal 
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Abstract:  

 Endemic arsenicosis is a public health problem that affects thousands of people 

worldwide. However, the biological mechanism involved is not well characterized, 

and there is no specific treatment. Exposure to arsenic may be associated with 

immune-related problems. In the present work, we performed an investigation to 

determine whether the Th17/Treg balance was abnormal in peripheral blood 

mononuclear cells (PBMCs) of patients with arsenicosis caused by burning coal. 

Furthermore, we investigated the effect of Ginkgo biloba extract (GBE) on the 

Th17/Treg imbalance in patients with arsenicosis. In this trial, 81 arsenicosis patients 

and 37 controls were enrolled. The numbers of Th17 and Treg cells, as well as related 

transcription factors and serum cytokines, were determined at the beginning and end 

of the study. Patients with arsenicosis exhibited higher levels of Th17 cells, Th17-

related cytokines (IL-17 and IL-6), and the transcription factor RORɔt. There were 

lower levels of Treg cells, a Treg-related cytokine (IL-10), and the transcription factor 

Foxp3 as compared with controls. There was a positive correlation between the levels 

of Th17 cells and IL-17 and the levels of arsenic in hair. Arsenicosis patients were 

randomly assigned to a GBE treatment group or a placebo group. After 3 months of 

follow-up, 74 patients completed the study (39 cases in the GBE group and 35 in the 

placebo group). Administration of GBE to patients upregulated the numbers of Treg 

cells and the level of IL-10 and downregulated the numbers of Th17 cells and the 

levels of cytokines associated with Th17 cells. The mRNA levels of Foxp3 and 

RORɔt were increased and decreased, respectively. These results indicated that an 

imbalance of the ratio of Th17/Treg cells is involved in the pathogenesis of 

arsenicosis and that GBE can be effective in the treatment of arsenicosis through its 

influence on the Th17/Treg balance. 

Key words: Endemic arsenism; coal; Ginkgo biloba extract; T helper 17 cells; 
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Abstract  

Objective: To compare the detection of Anti-keratin antibody (AKA), Cyclic 

citrullinic peptide antibody (CCP) and Antinuclear perinuclear factor (APF) in the 

people with symptoms and signs related to osteoarthritis before and after the 

intervention of Xifeng hot spring, this paper provides a scientific theoretical basis for 

the clinical efficacy of Xifeng hot spring physiotherapy, and provides data support for 

the effective development of physiotherapy hot spring resources in Guizhou Province. 

Methods: On the basis of epidemiological investigation in Xifeng hot spring area, 39 

patients with clinical symptoms and signs of osteoarthritis but not rheumatoid arthritis 

were selected as the research objects.The subjects were treated with physiotherapy 

(bath intervention) in Xifeng hot spring, 5-7 days a week, once a day, 40-50 minutes 

each time for four weeks. Two milliliter fasting blood samples were collected before 

and after hot spring physiotherapy. The contents of AKA, CCP and APF were 

measured by enzyme linked immunosorbent assay (ELISA) after serum separation. 

The changes of three indexes before and after physiotherapy were analyzed by paired 

t test. Results: After Xifeng hot spring physiotherapy, the contents of AKA, CCP and 

APF in serum of the subjects were all decreased, and the difference was statistically 

significant. In order to exclude the influence of age and sex on the results of the 

analysis, we found that the levels of AKA, CCP and APF in serum of different sex 

and age groups were also significantly decreased, and the difference was statistically 

significant. Conclution: Xifeng hot spring physiotherapy can significantly reduce the 

levels of AKA, CCP and APF in serum of people with clinical symptoms and signs 

related to osteoarticular disease. The results of this study suggest that Xifeng hot 

spring has a certain clinical effect on patients with corresponding clinical symptoms 

and signs of osteoarthritis, and can be widely used in clinical adjuvant treatment of 

rheumatoid arthritis. 

Key words: Hot Spring AKA, CCP APF Osteoarticular disease 
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Abstract:   
We carried out a dietary experiment on a volunteer during 14 days to evaluate 

arsenic metabolism rate changes over time and trend via measuring arsenic (As) 

speciation in every urine the volunteer excreted and comparing our result with the 

volunteerôs similar test result which was conducted 12 years ago. The quantity of 

drinking water, food and urine samples, as well as arsenic concentration and 

speciation of these samples was measured by Thermo high pressure liquid 

chromatograph (HPLC) coupled with the Thermo X-series ICP-MS at normal mode. 

The subjectôs daily urinary arsenic excretion was dominated by dimethylarsenic acid 

(DMA) ranging from 9.8Ñ0.3 ɛg to 21.0Ñ3.0 ɛg as the average arsenic daily intake 

varied switch from 15.4 Ñ 2.6 ɛg to 36.4Ñ2.8 ɛg, maintaining ~58% ingested arsenic 

excreted rate in the previous study. Compared with our result, aging comparatively 

reduced the arsenic excretion rate of the subject. And previous monitoring also shows 

that the subject had the highest urinary arsenic in daily first morning urine, which is 

confirmed by our study, suggesting the most effective methylation and excretion of 

arsenic from human body happen at night during sleep. 

Key words: Arsenic speciation, Arsenic methylation, Ingested arsenic excretion 

rate change 
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Abstract: 

The Karst topography in Guizhou Plateau is special and unique for extreme 

habitats. In our study, the water and soil samples were collected from a few virginal 

hot springs and caves in the Karst region of Guizhou. There were totally 243 

culturable bacterial strains and 564 strains isolated from hot springs and Karst caves, 

respectively. Through the phylogenic analyses, the strains from hot springs belong to 

3 phyla, 5 classes, 20 genera, 25 species; and the ones from Karst caves are divided 

into 4 phyla, 6 classes, 11 orders, 17 families, 25 genera and 87 species, including 7 

novel species of Vulcaniibacterium, Oerskovia, Arthrobacter, Exiguobacterium and 

Bacillus. In addition, the single thermophilic microorganisms are isolated at 45 °C-

60 °C,  suggesting that although the functional redundancy may be ubiquitous under 

environmental conditions, it may decline rapidly when environmental conditions 

exceed the tolerance limits of the species, and the community diversity rapidly 

decreases simultaneously. Furthermore, we discovered abundant actinobacterial 

strains with antimicrobial activity in Karst caves. The study shows rich diversity 

patterns of extremophiles in Guizhou Karst Region, which is the valuable asset for 

developing novel genetic technology and antimicrobial medicine in the future. 

Key words: Karst; extremophiles; hot spring; cave; diversity 
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Abstract:  

 objectives To understang the health condition of residents in hot spring areas of 

Guizhou Province, and to explore the relationship between hot spring and 

osteoarthrosis. Methods A face-to-face questionnaire survey was conducted among 

3708 residentŝ 1648 males and 2060 females̃aged from 30 to 65 of five typical hot 

spring sites, including Xifeng (Xifeng County, Guiyang), Guiyu (Wudang District, 

Guiyang), Fodingshan (Shiqian County, Tongren), Jianhe (Jianhe County, 

Qiandongnan) and Shuijing (Suiyang County, Zunyi).Residents' basic information, 

bone and joint disease prevalence, hot spring bathing condition, and health-related 

behaviors were investigated in this study. Participants were divided into four groups 

according to the frequency of hot spring bathing. Results The prevalence rate of 

osteoarthrosis were 25.00% (never taking hot spring), 21.71% (past bathers, but not 

taking hot spring bath in last year), 16.05% (occasionally taking hot spring) and 

15.02% (Frequent taking hot spring). Compared with the group who never took hot 

spring, the group who took hot spring frequently were with a lower risk of 

osteoarthrosiŝ OR=0.719Ї95%CIЕ0.534љ0.969,P=0.031̃ , whereas there was 

no significant difference between the group who used to taking hot spring and the 

group who took hot spring occasionally. Conclusions Hot spring Bathing may be 

linked to the decreased risk of osteoarthrosis. Therefore, improving the utilization of 

geothermal water resources in Guizhou Province may be conducive to the prevention 

and control of osteoarthrosis. 

Keywords: Osteoarthrosis; Hot Spring bath; Cross-Sectional Study; Guizhou 

Province 
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Abstract: 
Guizhou Aluminum Plant was founded in 1958 and relocated in 2014. During this 

period, due to the large-scale production by using fluorine-containing bauxite, fluoride 
was continuously released into the environment as a by-product. After the relocation of 
the Guizhou Aluminum Plant, a large amount of idle land was reclaimed as a vegetable 
production site by local farmers. Since the solubility of fluorine in water is mainly 
controlled by the concentration of calcium ions. Therefore, in areas where carbonate 
rocks are widely distributed, only a small amount of fluoride that settles in the soil may 
be soluble in the surface and groundwater, and migrate with water, thereby limiting its 
bioavailability. However, the health risks of the vegetables produced on these lands are 
still not well understood. In this regard, we collected some soil, vegetable samples in 
September 2018, with a gradiental distance along the northeast, southeast, northwest and 
southwest directions within 10km of the abandoned aluminum plant. A total of 182 
samples were collected from 16 vegetables, and paired with 38 soil samples. In general, 
soil total fluorine, water-soluble fluorine, and fluorine in vegetables far exceed the 
reference values of their background regions. Among them, the maximum and average 
values of soil fluorine content, soil water-soluble fluorine and vegetable were 

2448.37mg/kg and 1328.82±481.54 mg/kg, 56.94mg/kg and 15±11.28mg/kg, 179.79 
mg/kg and 6.08±14.29 mg/kg, respectively. Compared with Chinese National 
Agricultural Product Limits, the over-standard rate of vegetables reached 92.78%. In 
terms of distance, the maximum fluorine content in soil, water-soluble fluorine and 
vegetables appeared within 1km from the original plant area, indicating that the main 
area of fluoride deposition was within 1km from the plant area, accounting for more 
than 20% of the total release; affected by wind and wind direction in the year, soil 
total fluorine and soil water-soluble fluorine showed a significant negative correlation 
with the distance from the plant in the southwest direction; however, relationship 
between the enrichment of fluorine in vegetables and distance did not reach 
significance. The comparison of the degree of fluorine enrichment in vegetables 
showed that the leafy vegetables were significantly higher than others, and the 
accumulation of fluorine in the surface leaves was significantly higher than that in the 
underground roots. In addition, the larger the leaf of the vegetables, the stronger the 
ability to enrich the fluorine. Among them, pumpkin leaves are the most prominent 
(average 17.92±7.59 mg/kg), and their health risks are the highest among all 
vegetable varieties. The possible cause of this phenomenon is that a large amount of 
fluorine-containing dust is easily formed in the area and falls on the surface of the 
vegetable leaves. The vegetables absorb the particles through the pores of the leaves, 
thereby causing the leaves to contain a large amount of fluorine. 

Key words: fluoride deposition; enrichment of fluorine; soil; vegetable; 
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Abstract:  

 Arsenic is a known environmental carcinogen. Arsenic-exposure is associated 

with cancers in multiple target organs. Notably, the liver damage induced by longï

term arsenic exposure is one of the primary health hazards in the areas of endemic 

arsenism in China. Numerous studies have shown that arsenic exposure could alter the 

level of histone modifications, which suggesting that histone modification may be a 

novel epigenetic mechanism of arsenicosis. However, whether histone modification is 

involved in the progression of arsenic-induced liver injury has not been proved. In this 

study, we attempt to explore whether the hepatic damage in rats with arsenic 

poisoning is associated with histone modification of H3K18ac. Twenty-four wistar 

rats randomly divided into four groups. Those groups included a control group 

(received only deionized water) and low, middle, and high arsenic-exposure groups 

( received arsenic at a dose of 2.5, 5.0, and 10.0 mg/kg via gavage 6 days per week, 

respectively). The experiment was lasted for 4 months. Next, we used biochemical 

methods to measure liver biochemical indexes of the ɔ-glutamyl transpeptidase (ɔ-GT) 

and the total bile acid (TBA). The results showed that the levels of TBA and ɔ-GT in 

the arsenic-exposed group were significantly (P<0.05) higher than that in the control 

group. As the dose of arsenic exposure arised, the liver biochemical indexes in the 

serum increased. This founding suggested that arsenic exposure could induce liver 

damage in rat. In addition, we performed a sandwich enzyme-linked immunosorbent 

assay (ELISA) to measure the levels of histone 3 lysine 18 acetylations.the levels of 

H3K18ac modifications in the arsenic-exposed groups significantly decreased in 

comparison to the control group (P<0.05). The result suggested that the decrease of 

H3K18ac level may respond to arsenic-induced liver damage. Therefore, we 

performed a further analysis of the correlations between the H3K18ac modifications 

and liver biochemical indexes. The result demonstrated that the levels of H3K18ac 

was negatively associated with the content of TBA in all samples (r= ī 0.478; P= 

0.018, data were analyzed by pearson correlation coefficient). The similar result was 

not found in ɔ-GT. In summary, we revealed that the modification of histone 

H3K18ac is associated with liver damage induced by arsenic exposure. What's more, 

we provide an important reference for the mechanism of arsenic-poisoning induced 

liver damage. 

Keyword:  arsenicosis; histone modification; H3K18ac, hepatic damage; 
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Abstract: 
 Hot spring soaking bath was considered to be a new therapy to improve peopleôs 

sub-health such as neurasthenia, insomnia, rheumatism, low back and knee pain. 
Recent literatures also suggested that hot spring soaking bath could improve the 
metabolism disorders, which might play a role in preventing the occurrence of 
metabolic diseases. This study aimed to explore the effects of hot spring soaking bath 
on glucose metabolism in order to reveal the protective effect of hot spring soaking 
bath on diabetes risk groups. We recruited 171 volunteers from Xifeng distric, 
Guiyang and Suiyang county, Guizhou province, China. All volunteers were required 
to be the local sub-healthy residents aged 35 to 65 years, and had little experience of 
hot spring bathing( less than once a month on average ). The exclusion criteria include 
diabetes mellitus, diabetic complications and some diseases which are not suitable for 
hot spring bath including hypertension, cardiovascular disease, chronic obstructive 
pulmonary disease, infectious skin diseases, and so on. The subjects who come from 
Xifeng and Suiyang underwent hot spring soaking bath for 1 month, at least 40min 
per day, five times a week, in Xifeng hot spring and Suiyang Shuijing hot spring, 
respectively. After a month in the soaking bath, 111 of the 171 volunteers completed 
the program. The glucose metabolism indicators including glycosylated serum protein, 
glycosylated hemoglobin, fasting insulin and fasting plasma glucose were measured 
before and after volunteers soaking bath. The results showed that the glycosylated 
serum protein level of the subjects was significantly lower compared with the before 
intervention (P 0.05). No significant differences were found in the other indicators 
during self-comparison before and after intervention. The result suggests that hot 
spring intervention could affect the subjects sugar metabolism. To furthe explore the 
protective effect of hot spring soaking bath on diabetes risk groups, the subjects were 
divided into diabetes risk group and non-risk group according to WHO criteria for 
high-risk population of diabetes mellitus. Compared with the before intervention, the 
levels of glycosylated serum protein were significantly lower in the after intervention 
both in the diabetes risk group and non-risk group ( all P 0.05). Moreover, we also 
found that the decrease of glycosylated serum protein before and after intervention in 
diabetes risk group was 1.8-fold than that in non- risk group (P 0.05). The results 
revealed that hot spring soaking bath might reduced the blood sugar levels in subjects, 
especially those at diabetes risk groups. Taken together, we speculated that hot spring 
soaking bath might improve the glucose metabolism disorders in diabetes risk groups, 
which could provide a novel insight in the early supportive intervention of glucose 
metabolism disorders. 

Key words: hot spring soaking bath, glucose metabolism, diabetes risk groups. 
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Abstract:  

Purpose: Observing the expression of cytochrome C(Cyt C) gene in human 

hepatocytes(L02) exposed to organic extracts from drinking water and its significance, 

to provide scientific basis for hepatotoxicity mechanism of organic extracts from 

drinking water.  

Methods: Organic pollutants in water samples were extracted by solid phase 

extraction (SPE) methods. L02 cells were exposed to culture medium (blank control), 

0.1%DMSO (solvent control), organic extracts from drinking water at the dose of 

0.3125, 0.6250, 1.2500, 2.5000, 5.0000 L/ml for 72h respectively. The content of 

ATP was determined by luciferase method. The level of reactive oxygen species 

(ROS) was measured by flow cytometry. The relative mRNA expression level of Cyt 

C gene in the cells was determined by real-time fluorescence quantitative PCR (RT-

PCR). The protein expression levels of Cyt C gene were detected by Western blot. 

The levels of caspase-9 and caspase-3 in L-02 cells were detected by Elisa.  

Results:(1)ATP content in the 5.0000L/ml group was significantly lower than 

that in the solvent control group and the blank control group (P< 0.05). (2)Compared 

with control groups, ROS levels in 2.5000 and 5.0000 L/ml groups significantly 

increased (P< 0.05). (3) mRNA and protein expression levels of Cyt C gene were 

significantly higher in 1.2500, 2.5000 and 5.0000 L/ml groups than those in the 

control groups (P< 0.05). (4) Compared with the control groups, caspase-9 and 

caspase-3 levels in the exposure groups presented a gradually increasing trend with 

the increase of exposure dose, and the difference was significant (P< 0.05). 

Conclusions: Organic extracts from drinking water may induce the decrease of ATP 

synthesis in L02 cells, and the increase of ROS level, and up-regulate the expression 

level of Cyt C gene, cause the high levels of caspase-9 and caspase-3. These might be 

the reason for L02 cells oxidative damage caused by organic extracts from drinking 

water. 

Key words: Organic extracts from drinking water, ROS, Cyt C, Caspase-9, Caspase-
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Abstract:  

Hot spring is a green natural resource that integrates mineral, heat and water. It is 

rich in trace elements and mineralswhich can regulate human health by stimulating 

immune, nervous and endocrine systems. Immunoglobulin and complement system 

are important components of immune system which is a defense network covering the 

whole body and it has the functions of immune surveillance, defense and regulation. 

IgA, IgG and IgM are immunoglobulins with antibody activity or chemical structure 

similar to antibodies. C3 and C4 are important molecules in complement system and 

play an important role in complement activation. IgA, IgG, IgM and C3, C4 have 

become the routine indicators of immunoassay. This study aimded to explored and 

analyzed the effects of Xifeng and Suiyang hot spring bath in Guizhou Province, one 

of the eight hot springs in China, on serum immunoglobulin IgA, IgG, IgM, and 

complement C3, C4, which in order to provide theoretical basis for regulating 

immune function by hot spring physiotherapy. At the same time, it laid a foundation 

for building typical hot spring tourism development zones in Guizhou Province and 

forming compound "hot Spring + recuperation" industry. We selected 111 volunteers 

in Xifengand Suiyangas the subjects of this study, all volunteers were required to be 

age 35 to 65 years. All the participates underwent hot spring bath therapy for 1 

months, at least 40min per day, not less than five times a week. All the above subjects 

excluded those who had serious heart, liver, kidney, hematopoietic system and other 

important organ pathological changes, History of immunodeficiency or autoimmune-

related diseases and use of food and/or drugs that can possibleinterfere with immunity, 

recent history of surgery. In addition, some chronic non-communicable diseases 

(including hypertension, diabetes, cardiovascular disease, chronic pneumonia, and so 

on) that are not suitable for hot spring bath therapy are also the exclusion criteria we 

consider. With informed consent, fasting venous blood was collected in the morning. 

Serum IgA, IgG, IgM, C3 and C4 levels were measured by transmission 

immunoturbidimetry before and after hot spring bath. Compared with the before 

intervention, the levels of IgA, C3 and C4 were significantly increased in the after 

intervention(P<0.05). Serum IgG and IgM in the after intervention were slightly 

higher than in the before intervention, but these changes did not show statistical 

differences (P>0.05). Our results suggested that hot spring bath therapy can 

improvetheimmune system, which is good for health. 

Key words: hot spring, Thermal bathing, Immune Function, Immunoglobulin, 

complement. 
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Abstract:  
Oxidative stress is a negative effect of free radicals in body and an important 

factor in aging and disease. It is one of the feasible means to alleviate oxidative stress 
by improving the body's antioxidant function. Some trace components in hot spring 
waters such as selenium, strontium, zinc and metasilicic acid may be absorbed by 
body to promote the synthesis of antioxidant enzymes and enhance antioxidant 
capacity. The aim of this study was to assess the changes on the serum oxidative 
stress level of local residents under the influence of thermal bathing in Xifeng hot 
springs and Suiyang Crystal hot springs in Guizhou province, China. This study was 
assessed and authorized by the Ethical Committee of Guizhou Medical University. 
The study was described to all participants, and all provided written informed consent. 
According to the epidemiological questionnaire, doctor's diagnosis and follow-up 
laboratory examination in the health examination, 111 volunteers in Xifeng and 
Suiyang were selected to complete the project (age:50.18±7.45, Male: 46, Female: 65). 
All the participants receive hot springs thermal bathing for a period of 4 weeks, 40~60 
minutes each time, five times a week, in Xifeng hot spring and Suiyang Crystal hot 
springs respectively. Suffering some chronic non-communicable diseases (including 
hypertension, diabetes, cardiovascular disease, stroke, cerebral insufficiency, chronic 
obstructive pulmonary disease, bronchial asthma, chronic bronchitis, chronic 
pneumonia, infectious skin diseases, and so on) that are not suitable for thermal 
bathing are the exclusion criteria of this study. Before and after 4 weeks of 
intervention, peripheral bloods were collected from participants and serum was 
separated. Total superoxide dismutase (T-SOD), Cu-Zn superoxide dismutase (Cu-Zn 
SOD), glutathione S-transferases (GSTs), glutathione peroxidase (GSH-px), 
sulfhydryl group (-SH) and malondialdehyde (MDA) value were detected in subjects 
fasting serum of morning by biochemical methods before and after treatment with 
thermal bathing, which represented serum oxidative stress level. After 4 weeks of 
thermal bathing, the antioxidant enzyme activities of T-SOD, Cu-Zn SOD, GSH-px in 
the serum of thermal bathing intervention objects significant increased (P all̖0.05). 
Upward trend but no significant difference was seen among the activity of antioxidant 
enzyme GSTs during self-comparison before and after intervention (P>0.05). 
Glutathione, which plays an important role in anti-oxidation in the body, its 
physiological function mainly relies on the redox effect of the active -SH in cysteine. 
The -SH concentration in serum obviously elevated in the after intervention (P<0.05). 
For lipid peroxidation, MDA value after intervention were lower than in the before 
intervention, the changes showed statistical differences (P <0.05). Overall, this study 
results indicate that thermal bathing of hot springs waters can enhance the activity and 
content of antioxidant enzyme and materials in serum, antagonize to lipid 
peroxidation. Improvement of anti-oxidation function may be an important aspect of 
health promotion of Xifeng hot springs and Suiyang Crystal hot springs in Guizhou 
province, China. 

Key words: Hot springs, Thermal bathing, Oxidative stress, Anti-oxidation 
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Abstract:  

Cu is an essential trace element in human body that closely related to human 

health. Cu content variations in human blood could be indicators for certain diseases. 

The SD rats are an important model animal for various human disease researches, thus 

to achieve a better understanding of blood Cu levels in rats is of significance. 

Previous studies on metals in rats mostly focused on adult rather than young rats. In 

this study, Cu contents in whole blood, plasma, red blood cells, hearts, livers, spleens, 

lungs and kidneys of 12 healthy SD young rats (half male and half female) were 

measured by ICP-MS. The results showed Cu contents in whole blood, plasma and 

red blood cells were in the decreasing order: plasma>red blood cells>whole blood, 

and the difference of Cu contents between plasma and whole blood was statistically 

significant (P<0.05). Plasma is preferred for human Cu content evaluation since most 

blood Cu binds to ceruloplasmin in plasma. Furthermore, organ Cu contents were in 

the following descending order: lung>spleen>liver>heart>kidney. Cu was mainly 

concentrated in liver, spleen and lung, whose Cu concentrations were much higher 

than those in heart and kidney, which might be attributed to different functions of Cu 

in different organs. For instance, higher Cu in liver could due to that liver is an 

important site to produce metabolic enzymes, whose composition and activation is 

normally involved with Cu. However ̆  young SD rat blood and organs of different 

sexes exhibited no significant Cu content difference. This study is of great 

significance for further human disease researches associated with model animal Cu 

contents, especially those on infant and young child diseases. 

Key words: Cu; ICP-MS; SD young rat; blood; organ 
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Abstract  

Arsenic is an environmental toxicant and a known carcinogen, growing evidence 

have indicated the correlation between chronic arsenic exposure and hepatic disorders. 

However, its pathogenesis is still uncharacterized and there is no specific treatment. 

Recent researches reported that the balance between T helper17 (Th17) and T 

regulatory (Treg) cells is critical in maintenance of liver immune homeostasis and the 

disturbance of this balance may lead to hepatic injury and disease. A sub-chronic 

arsenic exposed rat model was established to investigate the role of Th17/Treg cells 

balance in arsenic-induced liver injury and explore the protective effect of Ginkgo 

biloba extract(GBE), which is extracted from Ginkgo biloba leaves and known as 

many benefits of medicinal properties including anti-inflammatory and modulation of 

immune. In the present study ,We found that 2.5, 5.0 and 10.0 mg/kg NaAsO2 orally 

for 4 months triggered the infiltration of inflammatory cells in liver obtained from 

histopathological examination, coupled with aberrant alteration of plasma 

biochemical parameters ALB, A/G, CHE and ALT corroborated liver injury. 

Meanwhile, chronic arsenic exposure increased the frequency of Th17 and Treg cells 

in peripheral blood. Impressively, decreasing tendency of Treg cells in high dose of 

arsenic exposed-group was observed. In addition, the increasing ratio of Th17/Treg 

cells and abnormal secretion of inflammatory cytokines IL-6, IL-17, IL-10, TGF-ɓ1 

were also detected in serum and liver. Subsequently, treatment with GBE (50 mg/kg) 

after arsenic exposure significantly restored arsenic-induced biochemical and 

histological alterations in liver and reduced the imbalance immune response. In 

summary, our present study suggested that chronic arsenic exposure might disturb the 

balance of Th17/Treg cells, and further leading to an imbalance inflammatory 

response, which was involved in arsenic-induced liver injury and GBE could 

attenuates arsenic-induced liver damage by shifting balance from Th17 dominance to 

Treg dominance in rats. 

Key words: Arsenic; Ginkgo biloba extract; Liver damage; 

Inflammatory;Th17/Treg balance 
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Abstract: 

 Inorganic arsenic is ubiquitous in the environment. Arsenism, caused by burning 

coal containing high levels of arsenic or drinking arsenic-contaminated ground water, 

is an endemic disease that aǟects hundreds of millions of people worldwide. 

Molecular mechanisms underlying in arsenic-induced toxicity have remained unclear. 

The aim of our study was to detect the basis of coal-burning arsenic hepatotoxicity 

and the role of Ginkgo biloba extract (GBE) in antagonizing it. Rats exposed to 

25,50,100 mg/kg doses of arsenic by feeding corn flour, which was baked using high-

arsenic-containing coal from arsenism region Guizhou Province, China, presented 

obvious liver injury as evidence acquired from histological examination. ALB, TBA 

and ChE alterations further corroborated liver injury. Furthermore, results obtained 

from TUNEL assay confirmed that arsenic initiated effectively the occurrence of 

apoptosis in liver tissues and modulated the expression levels of apoptosis-associated 

proteins, including Bax, Bcl-2, Fas, DR5, p53 and p-p53. Notably, GBE was capable 

of reverting ALB, TBA and ChE levels thereby ameliorating arsenic-induced liver 

injury. Meanwhile, this study also confirmed that GBE attenuated arsenic-induced 

apoptosis by regulating the expression levels of apoptosis-associated proteins. Taken 

together, we provide a probable mechanistic insight toward apoptotic signaling 

pathway in response to coal-burning arsenic-challenged liver injury, and GBE was 

found to partly abrogate apoptotic signaling and thus exert its antitoxic effect against 

liver injury. 

Keywords:  apoptosis, coal-burning arsenic,  liver injury, Ginkgo  biloba  

extract 
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Abstract: 

During the operation time of oil and gas extraction and refinery enterprises 

(OGERE), a number of factors affecting the health of the staff and population has 

been identified. Factors include toxic substances released in the stages of oil and gas 

exploitation, the production of certain marketable products, and climatic conditions 

accompanying oil and gas exploitation and refinery process, among others. All these 

factors negatively impact human health, including the organ of vision. A 

questionnaire survey directed to the staff of OGERE revealed the presence of 

ophthalmologic problems in 36.2 % of those examined, as well as the pathology of the 

organ of vision in 18 %, and the changing anterior chamber of the eye in 57.4 %. The 

structure of ophthalmopathology indicates a clear irritant effect of toxic factors in the 

working environment. 

Air pollution from the emissions at adjusted to refineries territories is the most 

important factor that affects the conditioning of the environmental situation in the 

refinery territories. Environmental contamination is caused by multicomponent 

harmful production substances. Among the population living in the area where the oil 

and gas complex is located, the frequency of ophthalmopathology is as much as 20 % 

higher than in more ecologically healthy regions. 

The progress of ophthalmopathology in the OGERE staff cohort and population 

living on adjacent territories occurs in the background of general changes in the 

organism, as evidenced by an imbalance of blood trace elements (a significant 

increase in sodium), a decrease in the concentration of a number of immunoglobulins 

- IgA, IgG, performing protective functions, and an increase in IgE, testifying to the 

sensitivity of the organism. 

Key words: oil and gas extraction and refinery enterprises, air pollution, 

ophthalmopathology 
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Abstract. 
Inhalation of radon gas (222Rn) induces lung cancer in human. The municipality 

of Aldama in Chihuahua, Mexico, possesses high levels of natural uranium and; 
therefore, it was hypothesized that high radon concentrations are present in the 
environment due to the fact that this gas is a byproduct of the uranium decay. The 
objective of this study was to quantify the 222Rn levels in a public office and to 
determine the potential negative impact of exposure to workers. The study was 
conducted in two steps; in the first step (FS) it was determined the 222Rn 
concentration with a portable AlphaGuard device (Professional Radon Monitor, 
Genicron Instruments GmbH), at three high levels (0.74 m, 1.33 m and 2.06 m) in a 
public office during 3 complete days for each height. The device was positioned in the 
corner of the office more distant of the main door. In addition of quantifying 222Rn in 
Becquerels (Bq m-3), with readings every 10 min, ambient temperature (AT), air 
pressure (AP) and relative humidity (RH) were also measured every 10 min. The 
second step (SS) was similar to the first one, but the device was placed in the center of 
the office. An analysis of variance (ANOVA) was performed for each step (Ŭ=0.05), 
considering a factorial arrangement design 3×2; where the Factor A was the elevation 
with three levels (0.74 m, 1.33 m and 2.06 m) while Factor B was the time with two 
levels; during the day (9:00 to 21:00 h) during the night (21:00 to 9:00 h). The results 
showed that statistical differences were noted for height (P<0.05), for time (P<0.05) 
but not for the interaction (P>0.05). The 222Rn concentration was higher at 0.74 m 
with about 161.34 Bq m-3 in FS and 167.05 Bq m-in SS. These concentrations are 
higher than maximum recommended for the international agencies with stipulate a 
concentration of 157 Bq m-3; however, during the day the 222Rn values were lower. 
It is concluded that the 222Rn values during the day are not greater than the 
recommended concentration of international agencies; therefore, the workers are safe 
in their workplace. 

Key words: heavy gas, miner disease, uranium by products, Chihuahua Mexico 
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Whenever there is a rare and strictly locality related disease outbreak whose 
aetiology cannot be readily and clearly established, a suspected geoenvironmental 
factor(s) [co-factor(s)] is often implicated. In handling such situations, medical 
geologists work in teams of ready responders that include epidemiologists, public 
health specialists and toxicologists, who investigate the problem so as to identify 
causes and risk factors, implement prevention and control measures, and 
communicate with all stakeholders. The role of a medical geologist in such an 
investigative team would be: (1) to provide pertinent geoscientific information to the 
public health specialists to help ascertain whether or not a geoenvironmental factor 
(co-factor) is indicated (2) to determine the nature of the geological materials and/or 
processes that may be involved; (3) take appropriate action to prevent further 
contact/exposure to the implicated geological materials or processes. 
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Drawing correlations between disease distribution and some 
geooenvironmental factor(s) [co-factor(s)] often involve substantial amount of 
fieldwork, whereby medical geologists, just like public health workers, may be 
exposed to various hazards. Examples that engender such exposures include field 
surveys involving observations on patterns of silica dust emission and distribution; 
sampling of geophagic materials for microbiological analysis; sampling of 
radioactive tailings for determining uranium migration pathways and particle 
concentrations in ambient air, or conducting diagnostic experiments in areas of 
recently reported lead poisoning episodes such as was the case in Nigeria in 2010, 
and again in 2015.The purpose of a health and safety plan is to provide a means for 
minimising accidents and injuries that may occur at a specific location or while 
working on a specific project, and to communicate to all involved what safety 
procedures are to be followed.This paper prescribes health and safety procedures 
and actions to be taken by medical geology personnel as well as other members of 
the investigative team, and the general public during field investigations of a 
strictly locality related disease outbreak. A set of guidelines is presented depicting 
that, with knowledge, experience, adequate preparation, and strict observance of 
appropriate health and safety precautions, most health and safety issues in medical 
geology fieldwork can be avoided. 

Whenever there is a rare and strictly locality related disease outbreak whose 
aetiology cannot be readily and clearly established, a suspected geoenvironmental 
factor(s) [co-factor(s)] is often implicated. In handling such situations, medical 
geologists work in teams of ready responders that include epidemiologists, public 
health specialists and toxicologists, who investigate the problem so as to identify 
causes and risk factors, implement prevention and control measures, and 
communicate with all stakeholders. The role of a medical geologist in such an 
investigative team would be: (1) to provide pertinent geoscientific information to the 
public health specialists to help ascertain whether or not a geoenvironmental factor 
(co-factor) is indicated (2) to determine the nature of the geological materials and/or 
processes that may be involved; (3) take appropriate action to prevent further 
contact/exposure to the implicated geological materials or processes.Drawing 
correlations between disease distribution and some geooenvironmental factor(s) [co-
factor(s)] often involve substantial amount of fieldwork, whereby medical geologists, 
just like public health workers, may be exposed to various hazards. Examples that 
engender such exposures include field surveys involving observations on patterns of 
silica dust emission and distribution; sampling of geophagic materials for 
microbiological analysis; sampling of radioactive tailings for determining uranium 
migration pathways and particle concentrations in ambient air, or conducting 
diagnostic experiments in areas of recently reported lead poisoning episodes such as 
was the case in Nigeria in 2010, and again in 2015. 

The purpose of a health and safety plan is to provide a means for 
minimising accidents and injuries that may occur at a specific location or while 
working on a specific project, and to communicate to all involved what safety 
procedures are to be followed. 

This paper prescribes health and safety procedures and actions to be taken by 
medical geology personnel as well as other members of the investigative team, and 
the general public during field investigations of a strictly locality related disease 
outbreak. A set of guidelines is presented depicting that, with knowledge, experience, 
adequate preparation, and strict observance of appropriate health and safety 
precautions, most health and safety issues in medical geology fieldwork can be 
avoided. 
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Abstract:  

Atmospheric fine particulate matters (PM2.5) induce adverse health effects 

through inhalation, determined by the pollution level. To compare the toxicity 

differences, the molecular mechanisms of autophagy of human alveolar basal 

epithelial cells (A549) induced by PM2.5 was investigated, by testing samples before, 

during, and after a winter heavy pollution period in Nanjing city of eastern China. 

Results showed that, PM2.5 exposure induced the autophagy, which may be a 

protective mechanism,In addition, the NF-ǶB signaling pathway is also associated 

with the autophagy induced by PM2.5 exposure A549. 

Key words:Atmospheric particles; cell toxicity, autophagy; NF-ǶB; signaling 

pathway 
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Abstract:  

Ovarian cancer is one of the three major gynecologic cancers in the world. The 

aim of this study is to find the relationship between ovarian cancer and diabetes 

mellitus by using the genetic screening technique. By GEO database query and related 

online tools of analysis, we analyzed 185 cases of ovarian cancer and 10 control 

samples from GSE26712, and a total of 379 different genes were identified, including 

104 up-regulated genes and 275 down-regulated genes. The up-regulated genes were 

mainly enriched in biological processes, including cell adhesion, transcription of 

nucleic acid and biosynthesis, and negative regulation of cell metabolism. The down-

regulated genes were enriched in cell proliferation, migration, angiogenesis and 

macromolecular metabolism. Protein-protein interaction was analyzed by network 

diagram and module synthesis analysis. The top ten hub genes (CDC20, H2AFX, 

ENO1, ACTB, ISG15, KAT2B, HNRNPD, YWHAE, GJA1 and CAV1) were 

identified, which play important roles in critical signaling pathways that regulate the 

process of oxidation-reduction reaction and carboxylic acid metabolism. CTD 

analysis showed that the hub genes were involved in 1128 distinct diseases 

(bonferroni-corrected P<0.05). Further analysis by drawing the Kaplan-Meier survival 

curve indicated that CDC20 and ISG15 were statistically significant (P<0.05). In 

conclusion, glycometabolism was related to ovarian cancer and genes and proteins in 

glycometabolism could serve as potential targets in ovarian cancer treatment. 

Keywords: Bioinformatics analysis, Microarray, Ovarian cancer, Diabetes 

Mellitus 
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Abstract:  

It has been established that the general development and health of a person by 
20% depend on the state of the environment - natural, technogenic, and social. In the 
last 50 years, as a result of human activity, especially the burning of fossil fuels, 
carbon dioxide and other greenhouse gases have accumulated in the lower layers of 
the atmosphere in quantities sufficient to maintain excess heat and influence the 
global climate. 

The general cyclicity of climatic changes of the planet has been considered and 
different climatic cycles have been established according to periodicity. The most 
noticeable are 1560 year cycle and 11 year cycle, which is controlled by solar activity. 
Increased solar activity causes additional ionization of air, and as a consequence, the 
density of ionospheric layers and their reflection capacity changes, the ozone layer is 
being partially destroyed and an increased amount of ultraviolet reaches the surface of 
the Earth. It has been established that magnetic and solar storms change the intensity 
of the geomagnetic field, adversely affecting the activity of the central nervous and 
cardiovascular systems of a human. 

Technogenic type of civilization development in conditions of population growth 
requires the involvement of more and more natural resources in production processes. 
In particular, over the period from 1960 to 2015, more than 150 billion tons of fossil 
fuels were used in the world, more than 9 million artificially obtained chemical 
elements were registered. 15 billion tons of carbon monoxide are emitted annually 
into the atmosphere as a result of fuel combustion. Industrial and agricultural 
production has caused technogenic dangers. Ukraine is one of the most 
technogenically loaded states of Europe, therefore, the tendency of the technogenic 
emergencies increase, the significance of the consequences objectively compel to 
consider them as a serious threat to the safety of an individual, society and the 
environment, as well as the stability of the country's economy. 

The temperature increase creates favorable conditions for the development of 
diseases transmitted through water or animal carriers. Mutations and the lack of clean 
drinking water contribute to the growth of infectious intestinal diseases. Natural 
drinking water and mineral water cause a number of specific diseases depending on 
their chemical composition and dissolved minerals. Excess of minerals (strontium, 
fluorine, lack of calcium) leads to osteoporosis. Climate change leads to prolongation 
of transmissible diseases transmission seasons and changes in their geographical areas. 
Rapid reproduction of microorganisms in the air increases the incidence of asthma, 
allergies and various respiratory diseases. 

To solve the above-mentioned problems in Ukraine it is necessary to perform 
geological and medical mapping of the territory of Ukraine, which will enable to 
recognize and study the regulations of the morbidity of the population according to 
the indicators of the landscape, surface hydrosphere, sources of technogenic load, 
electromagnetic fields; to conduct an assessment of the risk of the influence of certain 
factors of the geological environment of natural-techogenic geosystems on the health 
of the population within the limits of local objects. 

Key words: global climate, public health, climatic cycles, technogenic load, 
mapping 
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Although there  has been growing development of the field of Medical Geology  

throughout the world, it is in Africa that research in this field would be most relevant. 

However, it is in Africa that the field is still least developed. Apart from some local 

studies conducted in Ghana, Nigeria and some institutions in South Africa, which 

focus mostly on environmental issues in general, there was no  dedicated program for 

Medical Geology studies. It is in this line that a dynamic and highly successful 

medical geology education initiative has been developed at the University of 

Johannesburg (UJ), South Africa starting  in 2013. The initiative called ñMedical 

Geology in Africa initiative @ UJò,  started with one part-time MSc student in 2013  

supported by the Council for Geoscience of South Africa (CGS, evolved to two MSc 

students from Kenya supported by the prestigious University of Johannesburg 

Program called óGlobal Excellence and Statureò in 2015 then grew since then to host 

15 postgraduate students in total (12 MSc and 3 PhD) from South Africa as well as 

other African countries including Nigeria, Namibia, Kenya and Ghana. These students 

were largely funded by the National Research Foundation of South Africa through the 

collaboration and postgraduate training program and the University of Johannesburg 

Global Excellence and Stature program with support from the University of 

Johannesburg Research Committee (URC) and the Faculty of Science research grants. 

The training of these students was conducted in collaboration with a large number of 

national and international institutions including the Witwatersrand (Wits); the 

University of Venda (UNIV); the Nelson Mandela Metropolitan University (NMMU); 

the PARC RGM - Radon Gas Monitoring and the Council for Geoscience in South 

Africa; the University of Aveiro, Portugal; the Federation University of Australia; 

Linneaus University, Sweden; the British Geological Survey, UK; the University of 

Texas at Dallas, USA; the  South Eastern Kenya University; the Geological Survey of 

Namibia; the University of Lagos Nigeria and the University of development studies 

Ghana. 

Since the inception  of the initiative in 2013, up to 16 postgraduate student-led 

research projects on topics related to medical geology in Africa were initiated, 8 of 

them were completed and resulted in 30 publications in peer reviewed international 

journals and conferences abstracts, while  others are still ongoing. This program 

clearly demonstrates that medical geology has broad appeal and, with dedicated 

leadership and necessary financial support, can result in activities that stimulate and 

retain studentôs interest and enthusiasm.  
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Abstract:  

It is hard to identify the influencing environmental factors on health problems 

due their complicated relationships. One of the issues which has not been well 

recognized is that such relationships are ñspatially varyingò, meaning that they are 

different at different spatial locations. On the other hand, with growing databases 

available at regional, national, and global scales, studies on environment and health 

are facing the challenges of ñbig dataò, but new opportunities arise for the exploration 

of such spatially varying relationships. In the meantime, the rapidly developing 

techniques in machine learning become useful tools for classification, identification of 

clusters/patterns, identification of relationships and prediction in big data. The 

geographically weighted regression (GWR) offers new opportunities to explore the 

relationships between environmental factors and health at the local level, which is 

effective in identifying the complex spatially varying relationships. In this 

presentation, examples are provided to demonstrate the power of GWR in revealing 

the spatially varying relationships in geochemical databases, with an aim to expand it 

in health. 

It was found that in urban soils of London, the generally positive relationships 

between Pb and Al was disturbed in the city center areas with weakened correlations, 

while in the suburban area in the north London, the relationship even became negative 

due to the significantly elevated Pb concentration in areas close to the city center. 

Meanwhile, in large green areas in the city center, the positive relationships between 

Pb and Al remain unchanged. The relationships between soil organic carbon (SOC) 

and elevation in Ireland exhibit strong spatial variation which are related to the type 

of peat. In the mountainous areas, positive relationships were found between SOC and 

elevation, which was in line with the distribution of blanket peat. In the central area of 

Ireland where basin peat was formed, the relationships between SOC and elevation 

became negative, as basin peat was formed in areas of low elevation. 

The spatially varying relationships provides new insight into the complicated 

relationships between environment and health, and it is highly recommended that 

more researches are performed in this area. 

Key words: Spatially varying relationship; geochemical database; 

geographically weighted regression; Pb; Soil organic carbon 
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Abstract: 

Thallium (Tl), a potentially toxic element than Pb and Zn has not received high 

attention compared to other toxic elements in many parts of the world especially in 

developing countries like Nigeria. This study was carried out to evaluate the 

concentration of Tl in Geological setting in the following media: soils, stream 

sediments, mine tailings, rocks, groundwater, surfacewater and minewater in three 

distinct Geological settings (Gold and chromite in Anka, Northwest Nigeria): Pb-Zn-F 

mineralization in Arufu Northeast Nigeria and precious stones in Ijero Southwest 

Nigeria: so as to unravel its possible impact on the ecology and human health. 

A total of 408 samples were collected in 2017: 93 soils (42 from Anka; 31 from 

Arufu and 20 from Ijero), 43 stream sediments (22 from Anka; 6 from Arufu and 15 

from Ijero), 33 mine tailings (13 from Anka; 6 from Arufu and 14 from Ijero), 40 

rocks (19 from Anka; 9 from Arufu and 12 from Ijero), 116 groundwater (66 from 

Anka (33 in both dry and wet seasons each); 20 from Arufu (10 in both dry and wet 

seasons each); 30 from Ijero (15 in both dry and wet seasons each)), 60 surfacewater 

(28 from Anka (14 in both dry and wet seasons each); 12 from Arufu (6 in both dry 

and wet seasons each); 20 from Ijero (10 in both dry and wet seasons each)) and 23 

minewater (10 from Anka (wet season only); 5 from Arufu (wet season only); 8 from 

Ijero (4 in both dry and wet seasons each)). Water samples were filtered, acidified and 

kept in the refrigerator at a temperature below 4oC prior to analysis. All solid samples 

were air-dried, crushed, pulverised and sieved to obtain fine fractions which were 

digested using aqua regia technique, filtered and diluted in a 1:50 ratio using a 

ultrapure water. All liquids and digestates were analysed for Tl using Agilent HPLC 



                                                                                  The 8th International Conference on Medical Geology 

 68 

ICP-MS at the State Key Laboratory of Enivronmental Geochemistry, Institute of 

Geochemistry, Chinese Academy of Sciences, Guiyang, China. 

The mean concentration of Tl in the geological media are as follows: (1) Anka: 

soils (0.36 mg/kg), stream sediments(0.37 mg/kg), mine tailings (7.89 mg/kg), rocks 

(8.83 mg/kg), groundwater (Dry season: 0.0218 mg/l; Wet season:0.00397 mg/l) 

surfacewater (Dry season: 0.0033 mg/l; Wet season: 0.00553 mg/l) and mine water 

(Wet season: 0.018mg/l). (2) Arufu: soils (0.31 mg/kg), stream sediments (0.40 

mg/kg), mine tailings (10.65 mg/kg), rocks (7.95 mg/kg),groundwater (Dry season: 

0.0029 mg/l; Wet season: 0.0037 mg/l) surfacewater (Dry season: 0.00107 mg/l; 

Wetseason: 0.00272 mg/l) and mine water (Wet season: 0.00495 mg/l). (3) Ijero: soils 

(0.36 mg/kg), stream sediments(0.37 mg/kg), mine tailings (7.89 mg/kg), rocks (8.83 

mg/kg), groundwater (Dry season: 0.0218; Wet season: 0.00397 mg/l) surfacewater 

(Dry season: 0.0033 mg/l; Wet season: 0.00553 mg/l) and mine water (Wet season: 

0.018 mg/l). The concentration of Tl in rocks and mine tailings in the areas are above 

the average crustal values. Study showed that under the best conditions, Tl poses no 

threat to soils, stream sediments and water in the three areas. However under the best 

conditions Tl in mine tailings and rocks may pose severe ecological risk in all the 

areas. Under the worst ecological conditions Tl poses great in all the media except in 

stream sediments. Calculated health quotient revealed that Tl in the media might 

contribute significantly to both carcinogenic and carcinogenic diseases in both 

children and adults in the study area. 

Keywords: Ecology; Health; Nigeria; Risk; Thallium 
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Abstract: 

Radon (
222
Rn) and itsô decay products have been a major health issue since their 

discovered. Radon is a radioactive gas originating as an intermediate product of 
238

U 

decay series. It is ubiquitously released from soils and rocks depending on the 

concentration of its parent nuclide, 
226

Ra. Despite the very low uranium content in 

limestone, strong enrichment of uranium during weathering of carbonate rocks can 

occur, leading to a high uranium and radium content in residual soils which are 

widespread throughout the fissures and karst cavities. Combined with the enclosed 

space of cave systems, this leads to exceptionally high radon concentrations in karst 

caves worldwide. Epidemiological studies have shown a clear link between breathing 

high concentrations of radon and incidence of lung cancer. It is hence necessary to 

categorize personal dosimetry in view of the potential health hazards caused by 

inhaling radon and its daughter nuclides in such environments. In our study, 

continuous monitoring using a RAD7 radon detector revealed high concentrations and 

large fluctuations of 
222

Rn concentrations in Shawan Cave, southwest China. From 

August 2016 to July 2017, the average annual concentration was 47,419 Bqm
ī3

 and 

ranged between 3720 and 123,000 Bqm
ī3

, with lower values during summer than 

other seasons. We evaluate the potential dose exposure and a time limit of 31.9 h per 

year with an equal monthly time distribution is recommended, and not in exceedance 

of 79.7 h for any single year to meet the dose limit recommended by the ICRP. Due to 

the radon concentration variation in the cave, with an equal monthly dose distribution, 

a total time of 48.75 h can be spent without exceeding the limit of 20 mSv. 

Furthermore, we comparing results from this study with other studies in 35 caves 

worldwide, and conclude that there are three patterns of seasonal 
222

Rn variation. 

They were further classified into five types of ventilation mode based on diversity of 

cave locations, geometry and connectivity of bed rock fracture networks, together 

with temperature differences between outside atmosphere and cave air. Finally, we 

suggest a framework of ñWhen to visitò to minimize exposure to hazardous levels of 
222

Rn in karst caves. 

Key words: Radon, Radiation, Dosimetry, Karst Cave, Ventilation 

 

 



                                                                                  The 8th International Conference on Medical Geology 

 70 

 

Azorean volcanic soils: iodine and cobalt bioavailability and health 

effects 

Armindo Rodrigues1,2*, Diana Linhares1,2, & Patrícia Garcia1,3 

1Faculty of Sciences and Technology, University of the Azores, 9501-801 Ponta Delgada, 

Portugal;  
2IVAR, Institute of Volcanology and Risks Assessment, University of the Azores, 9501-801 Ponta 

Delgada, Portugal;  
3cE3c, Centre for Ecology, Evolution and Environmental Changes, and Azorean Biodiversity 

Group, University of the Azores, 9501-801 Ponta Delgada, Portugal.  

*Email: Armindo.s.rodrigues@uac.pt 

Abstract:  

Volcanic soils cover only about 1 % of the Earthôs surface, yet they support 
10 % of the worldôs population due to their inherent fertility. However, deep 
magmatic processes may lead to the depletion of certain elements in volcanic rocks. 
The imbalance of essential elements in the environment, especially in soil parent 
materials, can affect the health of plants and grazing animals and thus of humans. 
Within the particular geographical and geological context of the Azores, this study 
aims to asses Iodine (I) and Cobalt (Co) bioavailability in volcanic soils in order to 
predict the risk of deficiency in animals and humans. 

Samples from agricultural topsoil and pasture grass were collected in six 
volcanic regions (VR) of São Miguel Island and their physicochemical properties 
were determined, including iodine (I) and selected transition metal element contents, 
such as iron (Fe), manganese (Mn) and Co. 

Iodine concentration in soil and grass through the island was determined in 
summer and winter. The concentration of iodine in soil was higher in winter for all 
the VRs, being consistently lower in Sete 
Cidades<Furnas<Povoação<Nordeste/Picos/Fogo. Fogo VR showed the highest 
Iodine values for soil samples, reaching 28.77 ± 5.4 ppm in summer and 35.3± 7.8 
ppm in winter. The iodine concentration in grass samples was much higher in winter 
than in summer, and it does not seem to follow the soil concentration trend. 

The soil Co concentration was below 5 mg/kg in Povoação< Furnas/Congro< 
Sete Cidades< Fogo and was higher than 10 mg/kg in Picos< Nordeste. Co in plants 
has very low concentrations, presenting adequate values to fulfill animals needs only 
in Nordeste. The concentration of Fe and Mn were also significantly higher in the two 
latter VRs. These differences result from the pedogenesis of volcanic rocks with 
distinct geochemical compositions related to different degrees of magmatic evolution. 

Results show that there is a significant lack of Co in agricultural soils of São 
Miguel and that it is important to predict the risk of Co deprivation due to its 
significant biological value. Soils deficient in Co can reduce plant growth, result in 
the impairment of vitamin B12 formation in animals and, consequently, affect animal 
and human health. 

This study demonstrates that the concentration of cobalt in plants depends 
directly on the concentration of this element in the soil, whereas the concentration of 
iodine in plants seems to be mainly affected by other factors than soil, such as 
proximity to the sea shore, wind direction, slope and raining fall. 

Keywords: Cobalt; iodine; soil; grass; volcanic islands. 
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Abstract: 
Environmental impacts of historical mining activities are well established. With 

a mining history of more than 150 years, the Goldfields of Victoria, Australia, provide 
a case history of an evolving geochemical landscape. Mercury is a significant 
impactor in that environment. Gold extraction by means of mercury amalgamation 
has resulted in the generation of significant financial wealth and has been 
accompanied by significant loss of mercury to the environment. In the Ballarat 
goldfields alone, it is estimated that between 1868 and 1888 a minimum of 7.394 tons 
of mercury was lost, and the overall Victorian average for the same period is 69.71 
tons (Davies et al, 2015). 

The metal content of fungal fruiting bodies (sporocarps or mushrooms) from 
mine dumps and surrounding landscapes was quantified to enhance understanding of 
the fate of mercury and other mining linked elements in the local the environment. 
Mushrooms are potential bio-extractors of Hg (amongst other metals) from 
contaminated soils, but their use as bio-indicators of soil health is less widely 
discussed. The global dispersion of many wild mushroom species makes them ideal 
indicators of soil contamination as they grow in both disturbed and pristine 
environments. 

Good practice in repurposing mining affected landscapes, post- mining, is to 
plant indigenous vegetation (ground cover, understory and trees). Such vegetation 
returns benefits in the form of commercial timber, wildlife habitat, soil stability, water 
catchment protection, and other environmental benefits (Davis et al 2012). However, 
historically, and continuing in many parts for the world, exotic pines such as Pinus 
radiata are planted over the extended mining landscape and bio-accumulating 
mushroom species such as Lactarius deliciosus (Saffron Milk Cap) and Boletus 
portentosus (Slippery Jack) commonly accompany the planting. These bio-
accumulating mushroom species provide convenient media for assessing mining 
disturbed landscapes. 

Mercury and other indicators of gold mining contamination, in samples of the 
target species collected from the Goldfields of Victoria correlated positively with the 
levels of soil contamination. Analysis of sets of data available worldwide support this 
correlation. The potential to identify target species for bio-indication of soil quality is 
considered. The fruiting bodies of Lactarius deliciosus and Boletus portentosus are 
edible and are nutritionally desirable and provide a highly sought after foraged 
foodstuff, and Pinus Radiata plantations offer a particularly rich source. Consuming 
these foraged species from mining contaminated environments may put the consumer 
at risk, although the absorption rate of Hg compounds contained in ingested 
mushroom is not well established. 

Metal content of mushroom samples from mine waste material is quantified to 
aid understanding the fate of mercury and other metals in the local the environment. 
The implications for consumption, contamination, assessment and remediation are 
considered. 
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Background and Objectives 

Excessive fluoride may affect learning and cognitive function of the human body, 

which is mainly manifested in the decline of intelligence quotient (IQ) level. However, 

the effects of mild to moderate fluoride exposure on intelligence remain unclear. It 

has been reported that changes in DNA methylation status involve a variety of 

diseases, including learning and memory dysfunctions. To date, epidemiological and 

toxicological studies have found that alterations in intelligence are accompanied by 

changes in DNA methylation, however the evidence supporting this finding is 

insufficient. Therefore, we combined epidemiology and bioinformatics in the present 

cross-sectional study to explore the relationship between fluoride exposure, DNA 

methylation and children's intelligence in endemic areas. 

Methods:We performed a cross-sectional study in Tongxu County of the Henan 

Province in China in 2017, a total of 822 primary school students aged 8 to 12 years 

were eligible. Participants were divided into a high fluoride-exposure group (HG, 393 

students) and a low-fluoride exposure group (LG, 429 students) with a cutoff value 

1.4 mg/L fluoride concentration in urine. Firstly, eight male students from fluorosis 

villages with a relatively high concentration of urinary fluoride (UF) and dental 

fluorosis were selected as the case group, another eight students from non-endemic 

fluorosis villages matched age and gender were selected as the control group. All 

sixteen children were randomly numbered, and the 850K methylation BeadChip was 

used to screen the differentially methylated regions (DMR) of genomic DNA between 

the two groups. Secondly, a total of 100 children in the HG and LG were selected 

(excluding the 16 samples chosen in the analysis of 850K methylation BeadChip) to 

test the consistency of the DMR. Among them, fifty children (25 boys and 25 girls) 

with a high UF concentration and dental fluorosis were in the HG, and another fifty 

children without dental fluorosis were in the LG on a 1:1 matching ratio of age and 
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gender. Finally, methylation specific PCR was used in 822 genomic DNA samples of 

the whole population to verify the DMR of NNAT gene, including 393 cases in the 

HG and 429 cases in the LG. In addition, differences in IQ between the two groups 

were compared, and the relationship among fluoride exposure, NNAT gene 

methylation, and children's IQ was explored. 

Results:A total of 237 differentially methylated sites, 139 differentially 

methylated genes and 212 differentially methylated regions were screened by 850K 

methylation BeadChip. The differentially methylated genes were statistically analyzed 

and their functions were described. Totals of 70 biological process terms, 15 cell 

component terms and 24 molecular function terms were screened by GO enrichment 

analysis between the case and control group. A total of 11 cell pathways were filtered 

by KEGG enrichment analysis. 

Next-generation sequencing verified that there was still statistically significant in 

the DMR of CALCA, NNAT and MTHFD1 genes from the 9 input DMR in the study. 

Methylation specific PCR results showed that the methylation level of DMR of 

NNAT gene in children from the HG was no significant difference compared with 

children from the LG (P>0.05). After stratified by age, NNAT gene methylation 

levels in HG children aged 10 and 11 years were significantly lower than those in the 

LG (P<0.05, respectively). When the concentration of UF was lower than 1.2 mg/L, 

the methylation level of NNAT gene was decreased with the increase of UF 

concentration. When the concentration of UF was higher than 1.2 mg/L, the 

methylation level of NNAT gene was increased with the increase of UF concentration. 

The mediating effect model analysis did not observe the changes in intelligence level 

caused by fluoride exposure induced by the methylation of NNAT gene in the whole 

population. After stratifying the children by age, the mediating effect of NNAT gene 

methylation was found in the 10-year-old children. 

Conclusion:Fluoride exposure may affect the methylation patterns, biological 

functions and signaling pathways in children's. Specifically, fluoride exposure may 

change the methylation level of NNAT gene and IQ in children. Methylation of 

NNAT gene may be an important link in the influence of fluoride exposure on 

children's intelligence. 

Keywords:endemic fluorosis; 850K methylation BeadChip; next-generation 

sequencing; intelligence; NNAT gene 
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Abstract:  

In some regions of Russia and China, Kaschin-Beck disease is widely spread. 

The etiology of this disease is uncertain and quite complex; therefore, the scientific 

literature discusses geological, landscape-climatic, geochemical, biogeochemical, 

alimentary-toxic and other hypotheses. To date, according to majority of 

investigations etiology of this disease is considered due to biogeochemical features. 

Among them the most often discussed theories are related to Ca-P (A.P. Vinogradov, 

P.N. Paley et al.), Ca-Sr (V.V. Kovalsky, V.V. Ermakov et al.), P-Mn (A.V. 

Voschenko, L.V. Zaiko, N.N. Alexentseva), Se (Chinese scientists, L.V. Anikina, L.P. 

Nikitina, etc.). 

We have studied 12 different components of the environment (soil, surface 

waters and underground waters, bottom sediments, lichens, mosses, wormwood, 

poplar leaves, potatoes, children's hair, etc.). Moreover, the effect of the disease was 

studied on the example of the bones of a domestic pig (Sus scrofa domesticus) that is 

a new object in biogeochemical investigations. Samples were taken both from the area 

of the disease and from the background areas where the disease was absent according 

to the literature data. Chemical composition of the samples was studied using INAA 

(28 chemical elements) method. A number of objects have been also studied by ICP-

MS (62 chemical elements), including domestic pig bone. 

The results suggest that the disease is of polyetiological genesis. Landscape and 

climatic conditions (low temperatures, development of permafrost meadow-marsh and 

marsh landscapes) plays an important role in its development. They lead to the 

formation of a geochemical barrier for P, Mn and other elements. The Kaschin-Beck 

disease is based on the imbalance of the elemental composition of drinking water, soil, 

local food sources, which cause the flow of chemical elements into the human body. 

It is worth highlighting the role of water as the main route of chemical elements. 

In the studied area we have found the following geochemical features: the high 

contents of Mn and low content of Ca, Se and I. In some cases, we identified elevated 

concentrations of phosphate ion, but they are below the MPC. However, the same 

samples are characterized with high rates of silicon. 

Almost all established geochemical features of waters correlate with those 

established for rocks and soils of the area of Kaschin-Beck disease manifestation (G.S. 

Butko, N.N. Aleksentseva, V.V., Ermakov, etc.). 

Key words: Kaschin-Beck disease, environmental geochemistry, Transbaikal 

region 
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Abstract:  
Endemic fluorosis continues to be a public health problem worldwide, affecting 

thousands of people. Abnormal osteoblast activation plays a leading role in 
occurrence of skeletal fluorosis, and osteoblast proliferation is finely regulated by the 
cell cycle. The most important cell cycle regulation system of eukaryotic cells is the 
"Cyclin-CDK-CKI" system. At the same time, aberrant DNA methylation has been 
shown to be a frequent mechanism to silence cell cycle related genes, and DNA 
methylation changes have been also used to be early biomarkers for chemical-
induced toxic effects. However, limited reports are available on fluoride induced 
DNA methylation, and the role of DNA methylation of Cyclin-CDK-CKI regulatory 
network in the skeletal fluorosis is not investigated. Therefore, this study aims to 
address the epigenetic features of Cyclind1-CDK4-P21 regulatory network in the 
process of fluorosis. First, we selected a population in the Guizhou province poisoned 
by fluoride through exposure to burning coal. The fluoride content in their urine was 
measured, and the levels of expression and DNA methylation of the Cyclind1, CDK4 
and p21 gene in their peripheral blood mononuclear cells (PBMCs) were determined. 
Further, we measured the levels of expression and DNA methylation of Cyclind1, 
CDK4 and p21 in human osteoblast model of fluorosis. Subsequently, changes after 
exposure of the cells to 5-AZA-dC were also assessed. The results showed that a 
positive relationship between fluoride exposure and expression of Cyclind1/ CDK4, 
and a negative relationship between fluoride exposure and expression of P21. Further, 
hypermethylation of the p21 was found in the population exposed to fluoride and 
NaF-treated osteoblasts. However, no change in methylation status of Cyclind1 and 
CDK4 gene was observed. Subsequently, to further validate if suppression of the p21 
gene was due to aberrant regulation of its hypermethylation, we evaluated the DNA 
methylation and expression of p21 of cells treated with NaF together with 5-AZA-dC 
at various concentrations. The results showed that 5-AZA-dC reactivated p21 
expression by reversing hypermethylation, which established that aberrant 
methylation of p21 was involved in fluoride-related toxicity. These results provide 
new insight into the interplay between DNA methylation of p21 gene and osteoblast 
proliferation in skeletal fluorosis. Furthermore, the effects of CyclinD1 and CDK4 
gene on aberrant proliferation and activation of osteoblasts in fluorosis are worth 
further exploration. 

Key words: Coal-burning fluorosis; Cyclind1/CDK4/p21 gene; DNA 
methylation; Osteoblast activation 
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Abstract:  
The distribution of geothermal water resources in Guizhou Province is mainly 

based on the thermal storage of carbonate rocks, mainly concentrated in the central 
and western parts of Guizhou Province. However, there are large metamorphic rocks 
in the eastern part of Guizhou Province, and there are many hot springs. Through 
hydrogeochemical analysis, ion correlation analysis, stable isotope tracing and 
radioisotope dating, the hydrogeochemical characteristics, environmental isotope 
characteristics and health care function of hot spring water in the metamorphic rock 
area of southeastern Guizhou are analyzed. The temperature of hot spring water is 
41.8~53.0°C, the pH is 7.7~8.96, and the TDS is 281.9~1103.21. Both are weak 
alkaline water. The main anions and cations in water are HCO3- and Na+, and the 
water chemical types are HCO3-Na. The ŭD-ŭ18O isotope characteristics indicate that 
the hot spring water sources are all atmospheric precipitation recharge; The ŭ13CDIC 
value is -19.32~-10.34ă, indicating that the CO2 involved in the water-rock reaction 
has both biological and slow source causes; The Sr content in hot spring water is 
relatively low, 0.01~0.2 mg/L, but the 87Sr/86Sr value is higher, 0.7178~0.7316, and 
the 87Sr/86Sr value (0.716~0.720) range of Sr with silicate weathering source in the 
world Consistent. The 3H and 14C isotope ageing test results are compared with the 
corrected hot spring water age, and the isotope ageing results are too large; The mass 
concentration ranges of H2SiO3, F and Li are 31.2~56.27 mg/L, 0.3~6.0 mg/L, 
0.06~1.4 mg/L, respectively. In addition to the individual hot spring water samples, 
the mass concentrations of Sr, F and Li in the hot spring water have reached the 
concentration standard of health care, and have certain health care effects. Combined 
with the comprehensive analysis of hydrogeochemical characteristics and 
environmental isotope characteristics of hot springs, The water quality of the hot 
springs in the metamorphic rock area of southeastern Guizhou is good. The water 
source is the recharge of atmospheric precipitation. After the fracture is infiltrated, it 
is discharged into the hot spring after the surrounding rock is heated. The hot spring 
water body is mainly controlled by the dissolution of silicate rock minerals. The CO2 
involved in the water-rock reaction has both biological and slow source genesis, and 
the hot spring water isotope dating results are too large; The physiotherapy elements 
in the hot spring water are rich in content, which can create good conditions for hot 
spring bathing and recuperation. 

Key words: metamorphic rock area hot spring water; hot spring water chemistry; 
environmental isotope; health care function; southeastern Guizhou. 
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Abstract:  

Electronic waste or e-waste describes discarded electrical or electronic devices. 

E-waste recycling has become a global environmental health issue. Our research 

focuses on e-waste exposure and childrenôs health, and early life exposure and disease 

risk. We here report the temporal trends of heavy metals and persistent organic 

pollutants (POPs) in biospecimen of neonates and children from Guiyu (e-waste 

exposed group) and Haojiang (reference group) areas of China between 2004 to 2017. 

Our results showed that Guiyu children and neonates had significantly elevated heavy 

metals and POPs, including lead (Pb), cadmium (Cd), chromium (Cr), manganese 

(Mn), mercury (Hg), Polybrominated diphenyl ethers (PBDEs), polycyclic aromatic 

hydrocarbons (PAHs), polychlorinated biphenyls (PCBs) Perfluorooctanoic acid 

(PFOA), phthalate esters (PAEs) and Bisphenol A (BPA) level in their blood, urine 

and other biospecimen than the reference group. Children in the exposed group have 

alterations in blood composition, neuro-endocrine-immune response, molecular 

biochemical levels, and impairment in cardiovascular and respiratory systems. Our 

studies suggest that exposure to improper e-waste recycling in the e-waste exposed 

area has adversely affected child and infant health and development. This kind of 

exposure may cause long-term adverse outcomes for health. These alterations and 

impairments may increase the risk of some chronic diseases such as metabolic 

diseases, cardiovascular disease, and respiratory disease. 

Key words: Human Health, Environmental Pollutant, E-waste, Heavy Metal, 

Organic Pollutant. 
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Abstract: 
 Arsenic poisoning caused by the burning of coal in unventilated indoor stoves is 

unique to china and used to be a major environmental public health concern in the 
Guizhou Province. 

population-based 20-year follow-up study was conducted to systematic study the 
epidemiological characteristics, health damage, pathogenesis, preventive and control 
measures of the disease. The results clearly show the significantly reduction of total 
arsenic level both in external environmental medium (coal, soil, drinking water, air, 
and corn and chili pepper) and biological samples (urine and hair) in the coal-burning 
arsenic poisoning (CBAP) region, especially in the latest 10 years. During the past 20 
years, the age, duration of consuming high arsenic-containing coal and smoking status 
were found to be the most significant risk factors for CBAP, and the annual household 
income had always been an important influence factor. However, the room ventilation 
and grain drying modes were no longer to be risk factors since 1998 survey. 
Population with CBAP have multiple organ and multiple system damages such as skin, 
liver, kidney, lung, and nervous system. And the persistent genetic damage has also 
been observed (Increased prevalence of DNA single-strand breaks, micronuclei and 
chromosomal aberrations, and sister chromosome exchanges in peripheral blood 
lymphocytes). In recent years, the incidence of cancer has shown an upward trend, 
mainly skin cancer, lung cancer, liver cancer and so on. Further studies have found 
that oxidative stress (the inhibition of metabolic enzymes, antioxidant enzymes and 
DNA synthetase; the increasing of DNA oxidative damage marker 8-hydroxy-2-
deoxyguanosine), immune inflammation (the reduction of CD3

+
, CD4

+
, CD4

+
/CD8

+
; 

the increasing of IL-6, TGF-b, TNF-a; Treg/Th17 imbalance), genetic (GSTT1, 
GSTO2, ERCC1 and XPD gene polymorphisms) and epigenetic (high-methylation of 
P53, P16 GSTP1, MGMT, hMLH1, hMLH2, XPD, ERCC1, ERCC2, hOGG1; the 
change of histone H3K36me3, H4K20mel, H4K20me2 modification levels; 
increasing of miR-21, miR-145, miR-155 and miR-l91 levels), and interfering 
signaling pathways (including Keapl-Nrf2/ARE, MAPK, PKC/Ca

2+
/NF-AT and 

HIF1a signaling pathways) are involved in the pathogenic and carcinogenic processes 
of CBAP populations. GSTs and As3MT are CBAP susceptibility genes. Serum 
glutathione S-transferase, hyaluronic acid and urinary microalbumin, urinary N-
acetyl-ɓ-D-glucosidase, urinary b2-microglobulin, serum cystatin C are the most 
sensitive biomarkers for evaluating arsenic-induced hepatocyte damage, liver fibrosis 
and renal damage, respectively. Moreover, our study demonstrated that selenium, zinc, 
ginkgo preparation, thorn pear preparation, bamboo fungus polysaccharide, curcumin, 
etc. have good application prospects for improving arsenic poisoning. The study can 
provide a scientific basis for a further understanding of the causes of the arsenic-
induced multi-organ damage, diagnostic biomarkers for early damage of liver and 
kidney, and the improvement of prevention and control strategies. 

Key words: coal-burning arsenic poisoning; organ damage; pathogenesis; 
biomarkers; treatment. 
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Abstract:  

Source abatement must rely on the ability to identify the provenance of emitted 

contaminants. Several tools have been used for PAH source appraisal. Most common 

have been the diagnostic ratios, Principal Component Analysis and other traditional 

statistical analysis. We added to these traditional tools the evaluation by means of 

Fuzzi Logic and performed a comparative study using PAH data (47 compounds: 

parental plus alkylated) obtained for ocean sediments in an oil exploration basin, 

estuarine and river sediments, suspended particulate matter and PM2.5. The results 

highlight Fuzzy Logic as an important advance in data treatment, since it successfully 

incorporates uncertainties in the differentiation among sources and allows perception 

of natural forces contributing to dispersion and fate. Fuzzy Logic organizes samples 

in degrees of pertinence among several groups to which it may belong. In the classical 

statistics of source apportioning a sample is considered to be either petrogenic, 

pyrolytic, or from natural source. The advantage, therefore, is to consider the 

environment as it really is, a mixture of overlapping inputs. Even considering the 

Principal Component Analysis associated with Multiple Linear Regression (PCA-

MLR), which is a quantification of relative sources, Fuzzy Logic goes beyond since 

uncertainty is incorporated in the model. The results obtained so far, compared to 

usual tools, highlight the advantages of the Fuzzy Logic Approach. 

Key words: source appraisal, PAHs, Fuzzy Logic 
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Abstract:  

Physiotherapy types of hot springs in Guizhou, investigated by applying 

geochemical, geological and environmental isotope methods to thoroughly analyse its 

geochemical characteristics and formation mechanism, are mainly classified into three 

types, namely typea physiotherapy hot spring with strontium, silicic acid, calcium and 

magnesium bicarbonate; type B: a physiotherapy hot spring with radon and silicic 

acid and type C: a silicic acid hot spring. Several hot springs in Guizhou, China, 

Crystal hot spring in Suiyang County - FoDingshan hot spring in Shiqian County - 

Guiyu hot spring in Guiyang City (type A), Xifeng Hot Spring (type B) and Jianhe hot 

spring (type C) was selected for relevant studies on geology and chronic diseases. It is 

indicated that the component of type A is generated from the weathering of carbonate 

rocks and the dissolution of sulfate rocks from the Cambrian Tsinghsutung Formation 

(ŗ1q) to the Ordovician Honghuayuan Formation 

(O1h), and Strontium as well as Sulfur is mainly generated from the dissolution 

of gypsum in the reservoir; the component of type B is mainly the weathering of the 

carbonate rocks of the Sinian Dengying formation (Pt33bŗ1dy); the component of 

type C is dominated by weathering and dissolution of albite and other silicate 

minerals in Qingshuijiang Formation (Pt31dq) of Qingbaikou System. According to 

the epidemiological investigation, compared with those who never had hot spring, hot 

spring bathers had lower prevalence of cardiovascular and cerebrovascular diseases, 

hypertension, bone and joint diseases, skin diseases and diabetes mellitus . Furtherly 

analysis to be found that different typical hot springs were associated with different 

chronic diseases. Combining analysis with chemo-component characteristic of hot spring 

and different correlations of health and hot spring bathing, physiotherapy value of hot 

spring depends on component characteristic of mineral in a hot spring reservoir, which is 

dominated by rocks and distribution characteristics of mineral assemblages. 

Key words: hot spring; medical geology; noncommunicable chronic disease; 

geochemistry; thermal reservoir 
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Abstract:  

This research critically reviewed the state of artisanal gold mining activities in 

Nigeria, its adverse effects on the environment and associated health hazards 

especially with regards to the use of mercury for gold processing. Geochemical 

assessment of stream sediments, soil and water samples within the vicinity of artisanal 

gold mine sites in both Southwestern and Central parts of Nigeria was carried out 

using ICPMS to determine concentration of toxic elements and the health impacts on 

the populace. Results of different contamination indices such as enrichment and 

contamination factors revealed that soil and sediments in the study areas showed 

extremely high enrichment with Zn, Mn, Fe, Th, La, Cr, Ti, Sc, Ce, Pr, Nd, Sm, Gd, 

Ta, Nb and In, significant enrichment with Pb, Co, W, Eu and Dy and low enrichment 

with Mo, Cu, Ag, Co, V, P, La, Ba, Al, Sn, Y. Potential ecological risk factor (RI) 

showed that soil and sediments in the study areas fall between low to considerable 

risk with toxic elements. Ninety percent of both soil and sediment samples showed 

that Total Health Risk Index (THI) values were above 1 which depicted great 

potential non carcinogenic health hazard for both young and adults in the study area. 

Twenty-five percent of the water samples showed pollution index (PI) above 1 with 

highest contribution (37.8%) from Pb. Mn, Al, Ni, Fe and As contributed 29.3%, 

19.13%, 8.66%, 4.25% and 0.82% respectively. The health risk index calculated for 

toxic elements through both ingestion and dermal exposure showed that 16% of the 

water samples were within unacceptable risk for non-carcinogenic adverse health 

effect based only on dermal exposure route and Cr, V, Mn, Sb, Fe and arsenic 

contributed highest to the risk. Cancer risk showed that only Arsenic exceeded 

acceptable risk for carcinogenic adverse health risk for children and adults and this 

make Arsenic to be carcinogenic in the water of the study area. 

Key words: Gold; Mining; Health; Mercury; Nigeria. 
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Abstract: 

Modern society produces an enormous quantity of wastes. No matter whether it 

is ordinary garbage (municipal solid waste), hazardous, medical, electronic, 

pharmaceuticals and personal care products, or nuclear waste, all have the potential to 

negatively impact human and ecological health, unless managed properly; which, 

unfortunately, has not been the case. Despite the large volume of published scientific 

studies on acute and chronic health problems and deaths caused by careless and 

uncontrolled disposal of wastes, open dumping of solid, hazardous, and other wastes 

is common in many countries even today. Of a total estimated quantity of over 2 

billion metric tons of municipal solid waste, generated globally in 2016, nearly 0.7 

billion tons, or 33%, ended up as dumps, mostly in developing countriesïand in low-

income African countries 93% of the waste was deposited at dump sites1. These 

dumps are frequented by the socially- and economically-disadvantaged people of the 

society who make their living by picking up any and every marketable material, even 

food for subsistence. These workers include children and women who sift through the 

garbage pile, spending long hours without any protection from heat, cold, rain or toxic 

fumes and other dangerous substances. The unsanitary and hazardous conditions to 

which the ógarbage pickersô are exposed to on a regular basis, result in disease and 

chronic health problems, in addition to impairment of air, soil, surface and 

groundwater quality; and harming plants and wildlife in the region. Fires, floods, and 

landslides that often occur at these dump sites cause additional deaths and injuries. 

Recycling of electronic wastes and large shipsïthat is being carried out in several 

developing countries of the worldïhas brought to fore yet another serious health and 

ecological problem, including workers morbidity and mortality, that needs attention. 

Solution to health problems associated with waste management requires a multi-

disciplinary approach by earth and environmental scientists, health care professionals, 

social and behavioral experts, administrators, politicians, and legal professionals. The 

presentation aims at initiating scientific discourse on this important topic that has not 

been adequately addressed, and to find ways to solve the problem. The presentation also 

provides an overview of the universe of waste generated in modern society, their potential 

to cause adverse impact on human and ecological health; along with case studies to 

highlight the urgent need for serious discussion by medical geology and health science 

professionals in collaboration with administrators and policy makers to develop workable 

solutions. 

Key words: waste management and health, medical geology, open dumping, 

garbage pickers, fire and landslide hazards. 
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Abstract: 

While numerous studies have examined Cd levels in foods, there is a paucity of 

direct evidence showing the relationship between food consumption and Cd body 

burden. In addition, dietary Cd intake is often calculated using total Cd concentration 

in foods and consumption rate without considering Cd bioavailability. We 

hypothesized that incorporating of Cd bioavailability in foods to assess dietary Cd 

intake provides a valuable tool to accurately estimate human Cd exposure using 

urinary Cd as the biomarker. In this study, paired rice Cd and urinary Cd data was 

included to assess Cd exposure in a Cd-impacted cohort from Yixing, Jiangsu 

Province, China. Measured urinary Cd for a cohort of 119 nonsmokers with rice as a 

staple was compared to predicted values from rice-Cd intake with and without 

considering Cd relative bioavailability (RBA) in rice based on a steady state mouse 

kidney bioassay and toxicokinetic model. The geometric mean (GM) of urinary Cd 

and ɓ2-microglobulin was 1.08 and 234 g gï1 creatinine. Applying Cd-RBA in 

foods to aggregate Cd intake (41.5±12.4, 48.0±9.3, 48.8±21.3% for rice, wheat, and 

vegetables), rice was the largest contributor (71%). For 63 participants providing 

paired urine and rice samples, the predicted GM urinary Cd at 4.14 g gï 1 based on 

total Cd in rice was 3.5 times that of measured value at 1.20 g gï1, while 

incorporating Cd-RBA to assess rice-Cd intake made the two closer with GM at 1.07 

g gï1. The results suggested incorporating Cd bioavailability to assess dietary Cd 

intake is a valuable tool to accurately estimate human Cd exposure and associated 

health risk.Since rice is a dominant contributor to dietary Cd intake, especially in 

Southeast Asia where rice is a staple, developing strategies to decrease Cd relative 

bioavailability (RBA) in rice may be important to lower Cd exposure and its 

associated health effects. Since Cd utilizes the same intestinal transporters as Zn, Fe, 

and Ca in both animals and humans and rice is usually poor in mineral nutrients 

including Zn, Fe, and Ca compared to other cereals, it was hypothesized that mineral 
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supplements may have the potential to decrease Cd absorption from food and its 

accumulation in tissue, i.e., Cd bioavailability. To determine the effectiveness of 

mineral dietary supplements to modulate cadmium (Cd) exposure, an in vivo mouse 

bioassay was conducted to determine Cd relative bioavailability (RBA) in a Cd-

contaminated rice (0.80 mg Cd kgï1) with and without Zn, Fe, and Ca supplements as 

nitrate or chloride salts. Without mineral supplements, Cd-RBA was 43±5.3% using 

combined Cd accumulation in the liver plus kidneys as the endpoint. Among 

Ca(NO3)2, Zn(NO3)2, and Fe(NO3)2 supplements, 150ï5000 mg kgï1 Ca was the 

most effective in reducing rice Cd-RBA by 31ï80% to 8.5ï29%, while 30ï200 mg 

kgï1 Zn supplements were ineffective with Cd-RBA being at 33ï57%. Low Fe at <40 

mg kgï1 has little impact on rice Cd-RBA (39ï47%), while high Fe at 80ï200 mg 

kgï1 decreased Cd-RBA by 37% to 26ï27%. The ineffectiveness of Zn supplements 

in reducing Cd-RBA was probably due to coincident 8.34- and 3.09-fold increases in 

Zn accumulation in mouse kidneys and liver with Zn supplements, while Ca and Fe 

supplements led to much lower increase in Ca and Fe accumulation in mouse tissues 

(1.34ï 1.59-fold). In addition, compared to Ca(NO3)2 supplements, Cd-RBA values 

determined with CaCl2 supplements were significantly higher (25ï67% vs. 8.5ï29%), 

suggesting chloride enhanced Cd-RBA. Results of this study have important 

implications for developing effective dietary strategies to reduce dietary Cd exposure 

and associated health risks in humans. 

Key words: Cadmium; Mineral nutrients; Relative bioavailability; Rice; In vivo 

mouse bioassay 
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Abstract :  

With the population growth and rapid urbanization, great environmental pressure 

has been raised in China. The wastewater treatment system has been considered as an 

effective process to restrict pollutants from entering the receiving aquatic environment 

via the degradation, transformation or adsorption processes. Large numbers of studies 

have reported that the sewage sludge was a major sink for a broad range of 

micropollutants, including pharmaceuticals and personal care products (PPCPs), 

major and trace amount of elements, and so on. However, the information on the 

micropollutant distribution with the urbanization is limited. Therefore, the occurrence 

and spatial variations of micropollutants in sewage sludge from city-wide wastewater 

treatment plants should be investigated.In this study, the return sludge was collected 

from seven wastewater treatment plants in Xiamen City, China. 49 PPCPs were 

pretreated by using ultrasonic extraction followed solid phase extraction, and then 

analyzed by liquid chromatography triple quadropole mass spectrometry. 52 major 

and trace elements were pretreated by using acid digestion and then analyzed by 

inductively coupled plasma optical emission spectrometry or inductively coupled 

plasma mass spectroscopy. In addition, geochemical fractionations of heavy metals in 

sewage sludge samples were sequentially extracted using sequential extraction 

procedure. 

In the case of inorganic pollutants, 48 elements were detected with 

concentrations ranging from mg kgī 1 (Re) to g kgī1 (Fe) on the basis of dry sludge 

weight. Sequential extraction procedure showed that residual and oxidizable fractions 

were the main geochemical fractions of most studied elements. However, Ca, Mn, Sr, 

and Ni were mainly bound to acid-exchangeable fractions, while Fe, Zn, Cd, Cr, Co, 

and V were mainly distributed in the reducible fractions. In the case of organic 

micropollutants, 41 PPCPs were detected in the sludge while antibiotics and 

antimicrobial agents showed highest abundance. The network analysis indicated the 

strong co-occurrence of PPCPs or elements in the sewage sludge due to the similar 

usage, properties, disposal and environmental behavior. In addition, spatial variations 

of both PPCPs and inorganic elements were observed, which mainly due to the 

composition of wastewater source (domestic or industrial wastewater) and the 

processes of the wastewater treatment plants. Although the PPCP mass loads in the 

wastewater were significantly positively correlated to the urbanization levels, no 

significant correlation was observed between micropollutants in sewage sludge and 

urbanization. Results from the present study indicated the occurrence of a broad range 

of organic and inorganic micropollutants in the sewage sludge. Therefore, the sludge 

disposal strategy should be well organized to limited environmental risks of the 

micropollutants. 

Key words: Sewage sludge; PPCPs; major and minor elements; spatial variations 
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Abstract:  

Although inorganic arsenics such as arsenite and arsenate are known to be 

carcinogenic for skin, lung and urinary bladder, the carcinogenic mechanisms of 

arsenics so far remain obscure. In our research directing our attention to not only 

inorganic arsenics but also their metabolites, we have demonstrated that oral 

administration of dimethylarsinic acid [(CH3)2AsO(OH), DMAV], a major 

metabolite of inorganic arsenics, in humans induces DNA damage with oxidative 

stress for skin. On the other hand, in recent arsenic research, trivalent dimethylated 

arsenic like dimethylarsinous acid [(CH3)2AsOH, DMAIII] that may be metabolically 

reduced from DMAV has attracted considerable attention from standpoint of arsenic 

carcinogenesis because of its high cytotoxicity and genotoxicity by reactive oxygen 

species (ROS) produced in a redox reaction between DMAIII and DMAV. 

Furthermore, dimethylmonothioarsinic acid [(CH3)2AsS(OH), DMMTAV], a sulfur-

containing metabolite of DMAIII and DMAV, has also been noted because of its 

higher toxicity, similarly to that of DMAIII.In  the present session, we would like to 

talk about the metabolic process associated with the methylation of inorganic 

arsenicals, the subsequent metabolic sulfurization, and the chemical properties of their 

intermediate active metabolites. We would also like you to interest in our recent study 

regarding a possible cell-transformation mechanism based on the redox modification 

with arsenite.  

Key words: arsenic;methylation;sulfurization;redox;transformation  
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Abstract: 

Guizhou Province, P. R. China and scientists from this region have played a 

central role in the emergence of modern medical geology. The impacts of geologic 

materials and processes on human health have been recognized for centuries with 

Chinese scholars among the earliest to recognize the importance of these relationships 

more than a thousand years ago. However, the formalization of medical geology as a 

scientific discipline can be trace back to work done on Zheng Baoshan and his 

colleagues and students starting in the 1970s in Guizhou Province. Because of the 

geology, agrarian lifestyle, economy, and remoteness of the province large segments 

of the population were exposed to unusually high concentrations of naturally 

occurring trace elements resulting in multiple health issues recognized as such by 

Zheng Baoshan and his colleagues. In 1996 Zheng Baoshan invited a contingent of 

U.S. scientists to visit Guizhou Province to see these health problems that included 

arsenic poisoning, fluorosis, selenosis, thallium poisoning, possible mercury exposure, 

and other environmental health issues. This visit ultimately resulted in a series of 

medical geology short courses and workshops and conferences in North and South 

America. This, in turn, lead to medical geology short courses presented globally, the 

formation of the International Medical Geology Association and several other 

organizations devoted to geology and health, the MedGeo conferences, a series of 

books on medical geology, including a Chinese translation by Zheng Baoshan and 

Wang Binbin of Guizhou Province, Without Guizhou Proivince and Zheng Baoshan it 

is doubtful that modern medical geology would have evolved into the robust 

discipline that it is today. 

Key words: medical geology, Guizhou Province, Zheng Baoshan 
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Abstract: 

Mining industries are a pillar for the functioning of modern societies through 

provision of commodities ranging from fossil fuels (coal, oil, gas), to essential metals 

(copper, iron, tin, aluminum, etc.), rare earths to modern electronics (tantalum, 

niobium, etc.), and radioactive metals (uranium, thorium). Past mining has been one 

of the human activities most devastating to the environment and the ever growing 

quest for raw materials and energy sources continues. Lessons from the past are to be 

learned and future directions are to be identified yet. Furthermore, today mining is 

also facing the additional challenge to adapt to climate changes. 

Past mining activities, in particular in the last two centuries, caused vast 

devastation particularly due to lack of good waste management practices, impacts on 

public health, and contamination of natural resources such as water and soils. These 

have generated heavy economic and social costs and left unresolved legacies in many 

regions. 

At the present there is acceleration in international concentration of mining 

companies and in the opening of new grounds for exploration and mining (in Central 

Asia, Africa, at the ocean floor, hydrothermal sources, etc.). At the same time, in 

many countries there is a lack of adequate mining laws and regulations for the mining 

sector. For example, many current mining projects do not have plans for 

environmental restoration after the mine closure and regarding the upcoming ocean 

floor mining there is a total lack of regulations. Notwithstanding, the global impacts 

of many of these projects may impinge on natural resources essential to life and thus 

ecosystems may be compromised. Several sectors of mining, such as oil and gas, 

metals, and uranium, are reviewed herein to introduce occupational and 

environmental hazards and provide examples of unsustainable practices. 

There is an urgent need to define future directions in mining activities such as to 

introduce the life-cycle concept of mines; to introduce mining laws and regulations in 

developing countries; to protect natural resources and public health; to enforce good 

mining practices including waste management plans, and provisions for funding 

environmental restoration work after mining; and to adapt mining to climate change 

(waste dams failure, freshwater and groundwater contamination, sea level rise and 

waste dumps, etc.). Moreover better practices are needed to ensure sustainability of 

mining, while protecting the environment and human life. 

Key words: natural resources, mining, environmental impacts, ecosystems, 

sustainability. 
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Introduction  

Natural zeolites as microporous crystalline aluminosilicates, found over the past 
decades increased interest in applying as active ingredients in human and veterinary 
supplements. They are used either in oral supplements for endogenous well-being or 
in topical application for skin care treatments (Rodríguez-Fuentes et al. 1997; 
Rodríguez-Fuentes et al. 2006; Colella 2011; Laurino and Palmieri 2015; Cerri et al. 
2016; Torres et al. 2019). Zeolites of natural occurrence are composed of different 
crystal lattices and the most common one in medical application is clinoptilolite. 
However, the mixture of clinoptilolite and mordenite as found in the Cuban zeolite is 
efficient for medical use (Selvam et al. 2014). In the present investigation, we have 
focused on the effects of particle size, mineralogical composition and histamine 
binding capacity of two natural zeolites from Cuba and Mexico; and the oral 
application of Cuban zeolite as contemporaneous drug in bowel movements caused by 
neuroendocrine tumors as well as the topical application for skin care treatment by a 
special paste formulation. 

Experimental Methods 

The zeolites used in the present study were procured from Cuba, San Andrés 
(particle sizes: ± 3 µm and ± 40 µm) and Mexico, Mina San Francisco, San Felipe, 
Guanajuato (particle size: ± 20-150 µm). The X-ray diffraction (XRD) patterns of the 
sa mples were recorded on a Philips X-ray diffractometer using Cu-Ka radiation. The 
XRD patterns were collected in the 2ɗ range between 2-50° (step size: 0.03°; time per 
step: 10 s; total scan time: 270 min). The morphology of both zeolites was studied 
using an environmental scanning electron microscope (FEI Quanta 200). The BET 
surface areas and total pore volumes of the samples were determined by an automated 
nitrogen adsorption analyser (Quantachrome Instruments) at 77 K. Prior to the 
sorption measurements, all the samples were pre-treated under high vacuum at 250 °C 
for 12 h. 

Histamine binding studies of Cuban and Mexican zeolites were carried out as 
reported previously (Selvam et al. 2014). Typically, 3 g of zeolite sample was 
dispersed in double distilled water (100 ml) in a polypropylene bottle, and then 
histamine (0.3 g) was added into the above mixture, and the mixture was incubated in 
a mechanical shaking (90 cycles per min) water bath at 36 °C for 2 h. The histamine 
uptake was monitored by taking small aliquots at different intervals, filtered, dried 
and analyzed by thermogravimetric (TG-DTA) analysis (TA instruments SDT 2960) 
at 10 °C/min from room temperature to 900 °C under air atmosphere. Th e difference 
in weight loss between histamine loaded and pure zeolite samples in the temperature 
range of 350-600 °C was considered as the amount of histamine uptake by the 
respective samples. 

Results and Discussion 
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As revealed by XRD, Mexican zeolite contains only the medium-pore 10-
membered ring zeolite clinoptilolite, while the Cuban zeolite contains additionally the 
large-pore 12-membered ring zeolite mordenite (Selvam et al. 2014). Cuban zeolites 
exhibit high BET surface areas and total pore volumes in comparison to the Mexican 
ones as shown in Table 1, due to their different mineralogical compositions. 
Furthermore, the histamine uptake capacity of both zeolites having smaller size 
particles is significantly higher than those larger size particles (Selvam et al. 2018) 

Table 1. Textural properties and histamine uptake capacities of Cuban and Mexican zeolites having 

different particle sizes. 

 

 

Zeolit

e Particle 
BET 

surface Total pore Histamine uptake (mg/g zeolite) at different incubation 

  size (µm) area (m
2
g

-1
) 

volume (ccg
-

1
)   

time 

intervals  

     

15 

min 
30 

min 60 min 120 min 
         

 Cuban ± 3  98 0.220 
16.

3 18.8 19.9 22.4 

 Cuban ± 40 119 0.199 
15.

7 13.7 16.0 15.7 

 
Mexic

an 20ï100 30 0.182 
10.

4 9.0 9.5 10.2 

 
Mexic

an > 150 31 0.154 4.1 6.6 5.7 5.7 

 
Mexic

an 
as 

received 30 0.145 6.0 5.6 6.9 6.5 
         

Another important biogenic amine is serotonin, well known as the óhormone for 

fortuneô in the brain, but excessive peripheral blood levels (caused by neuroendocrine 

tumors, usually known as ñcarcinoidsò) provoke amongst others severe diarrhe a. 

Zeolite clinoptilolite has already been proven as an effective anti-diarrheic drug 

(Rodríguez-Fuentes et al. 1997); and zeolite powder (Detoxsan® Pulver) has recently 

been applied to patients suffering from severe diarrhea. The clinical results show that 

about 70% of patients benefit from taking Detoxsan® Pulver for reducing bowel 

movements from numerous defecations to normal level ï and thereby increasing 

significantly living quality. The roles of different biogenic amines and their 

interactions with zeolites will be discussed in detail. 

Zeolite paste (Detoxsan® Paste) is based on petrolatum, contains additionally 

squalane as natural lipid component, adhers to the skin surface and forms a thin 

mineral layer, which is able to fulfill its properties as adsorbent. The positive effect on 

skin irritations by Detoxsan® Paste seems to be due to significant amounts of 

adsorption of histamine (inflammation promoter) and water (prerequisite for 

microbial growth), and can also be used effectively in skin affected by mycosis, 

intertrigo and psoriasis (Torres et al. 2019).
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Abstract: 

Inadequate information linking geology and health in developing countries 

particularly Ghana contributes immensely on the challenges to identify sources and 

causes of many emerging diseases. Though relationship between doses of trace 

element ingested, inhaled or absorbed through dermal contact controls human health. 

Possible health outcomes based on elements uptakes through any of the pathways 

during exposure is demonstrated by 2868 soil geochemical samples analyzed at field 

sheet 0503 B areas. The samples were sieved to < 106 µm fraction and analyzed for 

elements, As, Ba, K, Zn, Co, Cr, Cu, Mn, Ni, Pb, Mg and Fe by XRF technique and 

Au by Fire Assay method. Some community soils were depleted of essential elements 

whilst others were enriched with harmful elements or both. Results showed 

geospatially the disease-causing elements hotspots and cold spots. 

The study identified disparities in averages of As, Cr, Fe and Mg, which resulted 

in enrichment and deficiencies when compared with the worldwide background 

average. The measured averages for As and Cr were 17.27 mg/kg and 89.25 mg/kg 

respectively for the entire area. Both averages exceeded the worldwide background 

values of 10 mg/kg and 8 mg/kg of As and Cr. The four traditional towns with varied 

activities recorded As concentrations ranging from 6.11 mg/kg at Samreboi, 16.29 

mg/kg at Asankragwa, 17.42 mg/kg at Akropong and 25.99 mg/kg at Bogoso. 

Principal component analysis revealed a good association among Ba, Cr, Cu, Fe, K, 

Ni, Pb, and Zn in Group 1, and their main source was interpreted as the underlying 

geology. Arsenic, Cr, and Mg in Group 2 show a relatively weak correlation, and their 

sources were ascribed to a combination of geologic and anthropogenic sources. Gold 

had a good correlation with As, which was associated with the hydrothermal veins in 

the underlying rocks. The spatial plots generated from transformed soil data by Getis 

Ord Gi* treatments visually showed clearly geographically the hotspots and cold-

spots of elements that cause diseases. 

Proper treatment of environmental diseases that can affect millions of people 

essentially should start form source identification magnitudes of elements 

concentrations and distributions, exposure degrees and pathways but these are 

wantonly neglected. Meanwhile diseases at a place particularly from the natural 

environment are best identifiable with medical geology knowledge. This discipline 

collaborating with medical scientists including Public Health workers can outline and 

define elements- causing- disease hotpots to stop many of the public health disease 

outbreaks. 

Key words: Disease hotspots, Elements, Exposure, Concentration levels, 

Geospatial 
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Abstract:  

The aim of this study was to determine the external radiation hazard (Hex), 

radium equivalent activity index (Baeq) concentrations of the Sogut plutonic rock 

samples. The plutonic samples were measured by a gamma-ray spectrometer in the 

physics laboratories at Akdeniz University. According to the measured values, the 

min-max external radiation hazard index (Hex) values and radium equivalent activity 

index (Baeq) values in the plutonic samples were found as 0.15-1.24, 58.27-461.14, 

respectively. 

The Hex values (<1) and Baeq values (370 Bq/kg) of the Sogut plutonic rocks were 

calculated and compared with the world mean values. According to these values, the Hex 

and Baeq values are lower than world mean values in ST-52, ST-80, ST-89 Sogut plutonic 

samples, whereas Hex and Baeq values are higher than world mean values in ST-1, ST-59, 

ST-87 Sogut plutonic samples. 

Keywords: Sogut plutonic rocks, Gamma-ray spectrometry, External radiation 

hazard (Hex), Radium equivalent activity index (Raeq), Turkey 
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Abstract: 

Evaporites locally known as kanwa have become multipurpose salts in most rural 

and urban homes of Nigeria and other West African Countries. A survey was carried 

out in some parts of Kaduna state of Northern Nigeria to document the applications of 

evaporites in traditional medicine and local industries with the view to identify 

candidate substances that could be useful in drug development. The outcome of the 

study showed that the Hausa and Fulani communities of Northern Nigeria have been 

practicing/using evaporites for centuries as medicine, tanning agents, preservative and 

for veterinary purposes. Among the samples of kanwa collected during the survey, 

farar kanwa, jar kanwa, ungurnu, manda and dutes-dan-Libya were found to be most 

popular medicinal salts. Health conditions managed traditionally using these 

substances include gastrointestinal tract (GIT) problems, skin infections, ulcers, 

wounds, pains and for expulsion of helminths in animals. The users and marketers of 

kanwa claimed that the substances are safe and efficacious. Elemental analysis 

showed that the minerals are rich in Na, K, Ca, Mg Fe and Zn among others. 

Preliminary studies have indicated that farar kanwa, jar kanwa, ungurnu, manda and 

danLibya are relatively safe with oral LD50 greater than 2000 mg/kg body weight. 

Evaporite deposits are believed to be found in abundance in Northeastern Nigeria, 

Niger Republic, Chad basin and Sudan. 

Keywords: minerals, evaporites, kanwa, Hausa, Fulani 
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Abstract: 

This study was aimed at investigating the geochemical and bacteriological 

quality of Ado-Awaye suspended lake in Iseyin area of Oyo State, Southwestern 

Nigeria. Water samples were collected from four sampling points and analysed for 

physico-chemical, bacteriological properties following standard methods while heavy 

metal, trace metal and rare earth element (REEs) were analysed at the Activation 

Laboratory in Canada using Inductively Coupled Plasma Mass Spectrometry 

(ICPMS). Data collected were subjected to both descriptive and inferential statistics 

using MS Excel and SPSS statistical packages. The values of the physico-chemical 

parameters analysed are as follows: pH(7.27ï 8.78), temperature (29.6ï 30.78
0
C), 

electrical conductivity(20.20ï26.23˃ S/cm), TDS(10.13ï13.46mg/L), TSS(16.13ï

17.12mg/L), total hardness(17.86ï 22.00mg/L), Ca(12.66ï18.66mg/L), Mg(3.33ï

6.00mg/L), Na(4.00ï5.00mg/L), K(2.00ï2.66mg/L), HCO3
-
(1.03ï2.66mg/L), 

Cl(13.66ï25.66 mg/L), NO3-N(0.11ï0.54mg/L), SO4(2.95ï16.07mg/L), PO4-P(0.04ï

0.45mg/L), COD(20.16ï59.00mg/L), DO(2.04ï2.26mg/L), BOD(6.30ï12.36mg/L), 

CO2(0.40ï1.63mg/L) and NH3(0.22ï0.39mg/L). Variation of heavy metals analysed 

ranges as follows: Pb(0.78ï10.10˃ g/L), Al(267.00ï37100.00˃g/L), Cr(4.97ï 

9.99˃ g/L), Mn(51.50ï 82.90˃ g/L), Fe(390.00ï670.00˃ g/L), Co(0.04ï0.38˃ g/L), 

Zn(4.99ï 13.30˃ g/L), Mo(0.99ï1.99˃ g/L), Ag(1.98ï3.98˃ g/L) and Cd(0.09ï

0.24˃ g/L), Trace metals analysed included: Li(9.99ï20.00˃ g/L), Be((0.99ï2.00˃ g/L), 

Ti(1.00ï9.00˃ g/L),As(0.30ï 0.60˃ g/L), Se(1.99ï3.98˃ g/L), Rb(2.96ï3.95˃ g/L), 

Sb(0.10ï3.77˃ g/L), Ba(14.00ï35.60˃ g/L), and REEs analysed ranges as follows: 

La(0.01ï0.45˃ g/L), Ce(0.01ï1.97˃ g/L), Pr(0.01ï0.09 g˃/L), Nd(0.01ï0.44˃ g/L), 

Sm(0.01ï0.05˃ g/L), Eu((0.01ï0.02˃ g/L), Bacteriological analysis indicated total 

coliform count ranging from (1.60 ï 1.80) and Escherichia coli count (0.30 ï 0.66). 

Results showed that majority of the water quality parameters fell within the 

permissible limits of WHO and SON, and were comparable with results from non-

polluted African lakes. Thus, it was concluded that the lake water in Ado-Awaye can 

be used for various domestic and industrial purposes but must be treated before 

consumption. 

Keywords: Lakewater, Geochemical, Bacteriological, Ado-Awaye, Quality  
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Abstract: 

Depending on the quantity, iron (Fe) could be beneficial or detrimental to human 

health. Iron overload in groundwater has been reported in dumpsite environment in 

Benin City, southwestern Nigeria. Excess iron in human system can cause gene 

mutation, hemochromatosis, kidney and reproductive dysfunction as well as mental 

retardation. The study was aimed at using integrated hydrogeological and 

geochemical data as well as structured questionnaires to evaluate groundwater quality 

and the level of exposure to health risk of iron in the groundwater around Asoro, 

Ikhueniro and Otofure dumpsites in Benin Metropolitan City. Fifteen (15) 

groundwater samples were obtained from borehole (five in each site) to evaluate the 

groundwater quality while nine (9) borehole litho logs was also obtained to determine 

the subsurface geology and groundwater flow direction in the study area. Water 

samples were analyzed following American Public Health Association procedures 

while the health risk was calculated based on World Health Organization (WHO) and 

National Research Council (NRC) recommendation. The results show that iron in the 

groundwater has mean values of 0.54 ± 0.46 mg/L to 5.82 ± 1.93 mg/L. The litho logs 

revealed that the study areas were capped with red tropical soil followed by medium 

to coarse grained size and in some part, clay to silt. The dumpsites were dominated 

with plastic wastes, ferrous and none ferrous waste, chemical containers and sewage 

sludge. It was observed that the level of exposure to health risk R > 1 was high with 

all population class examined at risk. The study confirmed that indiscriminate 

dumping of wastes in open dumpsite can adversely affect the quality of groundwater 

and put the health of the consumers at high risk of infection diseases. 
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Abstract: 

Geological environment affects human health in the following directions: surface 

and underground hydrosphere, landscape-geochemical and geophysical spheres, 

geodynamic and techno-natural processes. Problems relating to quantitative, 

qualitative, environmental and other aspects of water resources, especially of drinking 

quality, are extremely important. In general, hydrosphere affects human body through 

the upper respiratory tract, digestive tract and skin.Decisive factor that affects health 

and living conditions of the population is chemical composition of drinking water 

with appropriate quality. In big cities throughout Ukraine groundwaters to a depth of 

15ï 20 m, and subsurface aquifers to 100 m are mainly contaminated and unsuitable 

for drinking without special measures of water treatment.An alternative source of 

drinking water supply of Ukrainian population is pressure groundwater, which are 

protected from direct contaminants and include stable in time chemical composition. 

However, an aspect that attracts the attention of experts is the specificity of chemical 

composition of groundwater aquifers in Ukraine and impact of regional characteristics 

of the quality composition of drinking groundwater on public health 

Drinking groundwaters within the Transcarpathian Interior Trough are 

characterized by excess of calcium (which can lead to D-hypervitaminosis), 

manganese, sulfur and shortage of water bromine, molybdenum, zinc, copper, iodine 

(which leads to endemic goiter), fluorine (leads to tooth decay, thatôs why it is 

recommended to fluoridize drinking water, consume iodized salt, F-rich food). 

Carpathian Foretrough groundwaters are characterized by shortage of calcium, high 

content of strontium, chromium, molybdenum, copper and absence of iodine and 

fluorine, as it is in Carpathian Fold-Mountain Region. 

Within South-Western Margin of East-European Platform there are regions with 

Ca-rich groundwater areas, and those where Ca content is negligible (lack of calcium 

causes osteoporosis, rachitis); The content of F is extremely negligible in water, 

sometimes F is absent, while in zones of tectonic faults drinking water is enriched 
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with fluorine, bromine, iodine. Waters of the Black Sea Basin (Odessa Oblast) are 

characterized by low background content of fluorine (up to 0.4 mg/dm3). High 

content of fluorine chemical elements (up to 7 mg/dm3) strontium are also confined to 

zones of tectonic disturbances.The waters of Dnieper-Donets basin are characterized 

by an increased content of fluoride, total iron and index of dry residue with low 

calcium and magnesium content and significant number of chlorides. In the waters of 

Donbas there is an excess of boron, zinc and abnormal content of heavy metals that is 

associated with man-made load. In the waters within the Ukrainian Shield a high 

content of radon was recorded; an increased mineralization level is observed in fault 

zones.Deficiency or excess of chemical elements in drinking waters and consumption 

of drinking waters, which are characterized by mineral composition disbalance, may 

arise as negative factors affecting the population health.Hydrogeochemical processes 

in geological environment determine the state and interconnections in the system 

ñgeological environmentïhumanò. Some territories in Ukraine require the 

development of medical and hydrogeochemical models, based on mineral disbalance 

of groundwater.In order to provide qualitative drinking groundwater it is necessary to 

solve a number of issues, in particular to improve monitoring of river contamination 

within Prypiat and Dnieper basins, in consequence of the Chernobyl catastrophe; to 

improve control over wastewater contamination of underground aquifers and to 

develop requirements for the use of land plots, where the groundwater deposits occur. 
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Abstract:  

Pegmatites around Awo, in southwestern Nigeria, were found to contain 

economic minerals such as beryl, tourmaline, tantalite, columbite and clay. Artisanal 

mining activities have been carried out in the area to exploit these mineral resources. 

Artisanal mining is a major contributor to environmental pollution including 

groundwater contamination. Thus, groundwater quality is usually at risk in areas 

where artisanal mining activities are being carried out. The restoration of the 

contaminated water to its natural composition is difficult and very expensive, hence 

regular monitoring of water sources is necessary. Few studies have been carried out to 

assess the impacts of artisanal mining on the groundwater quality in Nigeria. This 

study, therefore, aims at assessing the possible impacts of the artisanal mining of 

pegmatites of Awo area on the hydrochemical quality groundwater of the mining 

district and its possible dispersal across neighbouring areas like Ede.Fifty-nine (59) 

groundwater samples from the mining district and its environs were collected and 

analysed. Major anions and heavy metals concentrations were determined using 

Atomic Absorption Spectrophotometry, while major anion concentrations were 

determined using Colorimetry and Titrimetry. Physical parameters (Temperature (°C), 

pH, EC (µS/cm) and TDS (ppm)) were measured in-situ using a Portable 

pH/EC/TDS/Temperature HI9813-6 meter.The groundwater has modified its 

chemistry from the weathered materials derived from the underlying bedrocks. The 

concentration of the cations in the study area is in the order of Na+>K+>Ca2+>Mg, 

while that of anions is HCO3
->Cl->NO3

->SO4
2->PO4 

3->CO3
-. The concentrations of 

the heavy metals, Pb, Cd, Cr, Mn, Cd, Zn and Cu were all below the WHO 

permissible limit in groundwater thus making the water potable for drinking. Whereas 

7 samples had concentrations of Mg greater than the required NSDQW limits. 

Irrigation quality assessment using the indices of Magnesium Ratio, Sodium 

Adsorption Ratio, Kelly Ratio, Permeability Index, Residual Sodium Carbonate, and 

Electrical Conductivity also revealed that the groundwater of the study area is 
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generally good for irrigation except for some cases of high magnesium recorded in 

about half of the samples which can hamper irrigation. The average values of pH 

(6.47), EC (0.41 µS/cm), TDS (277.29 ppm), and average ionic concentrations in 

mg/L {Ca2+ (13.56), Mg2+ (10.89), Na+ (23.59), K+ (27.15), HCO3
- (41.82), Cl- 

(32.91), NO3
- (11.98), SO4

2- (1.05), Fe 2+ (0.01), Mn (0.06), Zn (0.04); CO3
-, Cu, Cd, 

Pb, Co, Cr (0)} of the groundwater samples from the mining districts in Awo area and 

its environs showed no significant difference from the average concentrations of 

samples from the other parts of the study area with average values of pH (6.51), EC 

(0.47 µS/cm) TDS (322.79 ppm), and average ionic concentrations in mg/L {Ca2+ 

(16.98), Mg2+ (10.72), Na+(25.60), K+(20.58), HCO3
- (73.15), Cl-(44.75), NO3

- (6.48), 

SO4
2-(0.85), Fe2+ (0.14), Mn (0.08), Zn (0.01); CO3

-
, Cu, Cd, Pb, Co, Cr (0)}. 

However, bicarbonate ion got significantly introduced into the groundwater system 

during transportation due to ion dissociation resulting from CO2 charge-recharge to 

produce bicarbonate ions. 

Most ion concentrations thus show that the groundwater of Ede and Awo is low 

mineralized, chemically potable, within WHO standards and suitable for irrigation. 

Artisanal mining has not impacted the groundwater. 

Keywords:  Artisanal mining, Groundwater contamination, Pegmatites, Ede, 

Awo 
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Abstract: 

Manganese dioxide (MnO2) with different morphologies (rod-, wire-, tube-, and 

flower-like) was synthesized via hydrothermal method and then applied for thallium 

(Tl) removal from wastewater. At short reaction time (6 h) and low temperature 

(110 °C), it is prone to form multi-crystalline flower-like MnO2, while long reaction 

time (24 h) and high temperature (240 °C), it is inclined to form multi-crystalline 

wire-like MnO2; moderate reaction time (12 h) and low temperature (120 °C/140°C) 

lead to form mono-crystalline rod- and tube-like MnO2, respectively. Wire-like MnO2 

is the most effective adsorbent for Tl removal from both the synthetic and industrial 

wastewater, followed by the flower-like, rod-like and tube-like MnO2. Effective Tl 

removal (99%) can be achieved with wire-like MnO2 at an initial pH of 6, and 

adsorbent dosage of 0.25 g/L. The adsorption can be described with the pseudo-

second order kinetic, and can be well fitted with Freundlich isotherm, with the 

maximum adsorption capacity of wire-like MnO2 for Tl of 361.9 mg/g. Based on the 

XRD, SEM-EDS, FT-IR, and XPS analyses, the removal of Tl using wire-like MnO2 

is primarily due to surface complexation and oxidative precipitation. Overall, wire-

like MnO2 is a highly effective adsorbent for the removal of Tl (ɯ) from both synthetic 

and actual wastewater. 

Keywords: manganese oxide; thallium; adsorption; wastewater; heavy metal; 
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Abstract:  

Shale is known for ages as an aquitard. However, for shale to be an aquifer it 

must have undergone fracking. This therefore makes the groundwater in shale aquifer 

to be liable to contamination, methane pollution and exposure to toxic chemicals. This 

study assessed the geochemical and bacteriological level of groundwater in the shale 

aquifer of Arimogija Area of Ondo State, Nigeria. A total of twenty (20) hand-dug 

well water was collected and analysed for physico-chemical, bacteriological, cations 

and anions using standard methods, its suitability for irrigation purpose was also 

determined. Data collected from hand-dug wells in the study area were subjected to 

simple descriptive and inferential statistical analysis. The results of the physical and 

chemical analysis were obtained in the following range: pH (5.99 ï 8.16), temperature 

(27.90 ï 30.13 
o
C), electrical conductivity (203.33ï 583.33 ɛS/cm), total dissolved 

solids (98.33-283.33 mg/L), sodium (5.60-32.55 mg/L), potassium (0.90-15.23 mg/L), 

calcium (1.60-60.80 mg/L), magnesium (24.40-67.08 mg/L), sulphate (0.007-0.21 

mg/L), bicarbonate (45.30-134.00 mg/L), chloride (70.60-127.50 mg/L), nitrate (1.51-

32.35 mg/L) and phosphate (0.03-0.42 mg/L). The bacteriological result values range 

as follows: total coliform count (160-370 cfu/mL) and the dominant bacteria type are 

Escherichia coli, Enterobacteraerogenes and Bacillus subtilis, for irrigation water 

quality parameters the values are: Sodium Adsorption Ratio (SAR) (0.15-0.93 meq/l), 

Soluble Sodium Percentage (SSP) (4.64-25.73 %), Residual Sodium Bicarbonate 

RSBC (-0.26-1.80 meq/L), Permeability Index PI (18.10-59.56 meq/L), Magnesium 

Adsorption Ratio MAR (56.05-98.51 meq/L) and Kelleyôs Ratio KR (0.04-0.30 

meq/L). Results showed that most of the measured parameters fell within the 

maximum acceptable standards set by the World Health Organization (WHO) except 

for magnesium content and magnesium adsorption ratio, which were higher than the 

acceptable limit for drinking water and suitability for irrigation purpose, 

respectively. In order to ensure suitability of water samples for drinking purposes, 

treatment of the groundwater is recommended before consumption. 

Keywords: Bacteriological, Hand-dug, Irrigation, Shale, Aquitard and Aquife
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Abstract:  

Thallium (Tl), a toxic and non-essential trace metal to organisms, occurs widely 

in the natural environment. Toxicity studies have verified that Tl is highly toxic to 

humans and many other aquatic organisms, since Tl
+
 has biogeochemical properties 

similar to K
+
 and can be indiscriminately assimilated and bioaccumulated. Therefore, 

Tl has been added to the list of priority metallic pollutants owing to its high potential 

cytotoxicity and genotoxicity to the human body. Due to the more thermodynamically 

stability than that of Tl(III), Tl(I) is usually the predominant species in natural water 

and industrial wastewater, and the cleanup for Tl(I) from the environment is of 

significance and necessity. 

Titanate nanomaterials (TNMs) with excellent ion exchange ability are applied to 

remove heavy metals from contaminated water. Herein, TNMs were synthesized via a 

hydrothermal reaction at different temperatures and times, and used to remove Tl(I) from 

solutions. Results indicated that TNM prepared at 130 °C was nanotubular, while 

prepared at 180 °C was nanowire-like. These TNMs exhibited excellent Tl(I) adsorption 

capacities and wide pH and temperature application ranges but different adsorption 

kinetics. High concentrations of K
+
, Na

+
 and Ca

2+
 significantly influenced Tl(I) 

interactions with TNMs. The inhibiting effect of coexisting heavy metal ions followed the 

sequence Pb(II) > Cu(II) > Cd(II) > Zn(II), and TNMs preferentially adsorbed Pb(II) over 

Tl(I) due to the lower separation factor ɻ value. High Tl(I) uptake mainly depended on 

complexation with ïONa functional groups in theinterlayers and TiïOH on the surfaces 

of TNMs as well as ion exchange with Na
+
/H

+
. TNMs are promising for potential 

applications in efficient Tl(I) elimination from wastewater, especially tubular TNM 

synthesized at 130 °C for 6 h due to cost and time savings. 

Key words: thallium; titanate nanomaterials; adsorption behavior; mechanism 
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Abstract:  

To investigate the distribution of arsenic, fluorine and iodine in shallow 

groundwater in the southern margin of the Tarim Basin, and discuss the causes of 

enrichment of groundwater with these elements, 302 shallow groundwater samples 

were collected in the oasis zone of the southern margin of Tarim Basin (Moyu 

County-Ruoqiang County) from 2014 to 2017. The chemical indexes, including pH, 

Eh, total hardness, TDS, K+, Na+, Ca2+, Mg2+, Cl-, SO42-, HCO 3-, F-, As, I-, tota 

dissolved Fe and Mn, etc, were determined. We use hydrogeochemical and 

mathematical statistics methods in our data interpretations. Results show that 

groundwater pH values varied from 7.60 to 10.50 with an average of 8.06, indicating 

weak alkaline conditions. Na+ and Cl- ions dominated in groundwater compositions, 

generating a main Na-Cl type. High Fe and Mn concentrations were commonly 

detected in groundwater, averaging at 2.61 mg/L and 0.17mg/L, respectively. 

Groundwater Eh value ranged from -59 to 255 mV, indicating weakly oxidizing to 

strongly reducing conditions. Aqueous As, F and I concentration ranged from 0.5 to 

91.2 µg/L, 0.05 to 28.3 mg/L and 0.01 to 2.64 mg/L, respectively, in groundwater 

from the southern margin of the Tarim Basin. 6.3% of samples had an arsenic 

concentration greater than the WHO guideline value of 10 µg/L for drinking water. 

Forty-six percent of samples contained F over the maximum contaminant level of 1 

mg/L in China and 31.5% exceeded WHO guideline value of 1.5 mg/L. Six percent of 

samples contained I higher than the toxic exposure level of 0.15 mg/L in China. 

Groundwater with high arsenic, fluorine and iodine concentrations were mainly 

distributed in the Minfeng County in the central part of the study area. Shallow 

mailto:zjzhoujl@163.com
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groundwater in the southern margin of the entire Tarim Basin generally had high 

fluorine concentrations. The distribution of arsenic and fluorine in groundwater were 

similar. The pH value had a positive correlation with groundwater As, F and I 

concentrations. With the increase of pH value, adsorption of groundwater arsenate 

and arsenite on positively charged colloids and clay minerals reduced, which lead to 

the increase of groundwater As. As concentration in shallow groundwater in the 

Tarim Basin is also related to reductive dissolution of Fe(III) oxides. High TDS 

(ranged between 199 and 358694 mg/L, with an average of 11532 mg/L) and pH 

values in groundwater in the study area inhibit the formation of CaF2 and promote the 

enrichment of groundwater F. High As and F groundwater had relatively low SO42- 

and NO3-concentrations, indicating that reducing environment can promote 

groundwater As and F enrichment. Under weak alkaline conditions, I- adsorbed on the 

sediment will migrate to groundwater, which indirectly promotes the enrichment of 

groundwater I. In the study area, groundwater samples had relatively high F (>5 

mg/L), positive correlations between As and F, I and F, as well as As and I were 

observed. The results could provide a theoretical basis for promoting the construction 

of new rural areas that can be provided with good and safe drinking water. 

Key words: The Tarim Basin in Xinjiang; Shallow groundwater; Groundwater 

arsenic, fluorine and iodine. 
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Abstract: 

The Potentially toxic elements (PTEs) are known to threat human health due to 

exposure to contaminated groundwater. Some of these PTEs can lead to long-term 

carcinogenic and non-carcinogenic health risks. The Estarreja Chemical Complex 

(ECC), NW Portugal, has had an intense industrial activity since the early 1950s, 

which lead to high levels of soil and groundwater contamination. Local populations 

traditionally rely on groundwater for human and agricultural uses. Although 

rehabilitation measures have been implemented for the last 20 years, groundwater 

contamination levels remain high for some PTEs, whose concentrations may be 

several orders of magnitude higher than human consumption. Two groundwater 

sampling campaigns were conducted showing the temporal evolution of groundwater 

quality and allowing for the calculation of non-cancer and cancer risks due to 

exposure to PTEs by the ECC-surrounding population, considering groundwater 

ingestion and dermal contact as exposure pathways. Hair and urine PTE contents were 

collected during of the second sampling groundwater campaign and were used as 

biomonitoring to validate the exposure of local population to PTEs. The results show 

that As is the contaminant with highest non-cancer and cancer health risks for the 

exposed population, presenting high values particularly in Veiros, Beduído and 

Pardilhó localities. The most groundwater-contaminated areas coincided with the 

localities in which inhabitants exhibit higher hair and urinary PTE concentrations. 

Hair samples show high levels of As, Hg and Ni, while urine samples show high 

levels for Al, As, Cd, Hg, Pb, Ni and Zn are elevated in localities close to the ECC. 

Urine and hair proved to be suitable to evaluate short- and long-term exposure to 

PTEs and are strongly correlated with groundwater PTEs ́concentration. 

Key words: groundwater contamination, cancer risk, biomonitoring, urine, arsenic.
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Abstract:  
 
Membranes are used to reduce the concentration of ions that cause brackish 

water. The objective of this study was to evaluate three types of lab scale membranes 

to analyze the removal of certain ions and the electric conductivity of the water. Three 

kinds of nanoparticles were tested; the magnesium oxide nanoparticles (MgONPs), 

the copper oxide nanoparticles (CuONPs) and the iron oxide nanoparticles (FeONPs). 

The nanocomposite membranes were elaborated using the nanoparticles with the 

cellulose triacetate (CTA). The synthesis of membranes was particularized with 2 g of 

CTA and 0.02 g of nanoparticles; hence, the treatments were CTA unaccompanied 

(T1), CTA with MgONPs (T2), CTA with CuONPs (T3), and CTA with FeONPs 

(T4). Previous to carry out the experiments, the mechanical properties of membranes 

were carried out in a Dynamic Mechanical Analyzer (DMA) in the International 

Center for Advanced Materials (CIMAV), Chihuahua, Mexico. Synthetic brackish 

water (anions and cations) was prepared and used to feed the membranes. The 

synthetic water contained the ions: cations (sodium, Na
+
; potassium, K

+
; magnesium, 

Mg
2+

; calcium, Ca
2+

, ammonium, NH4
+
) and anions (fluoride, F

-
; chlorides, Cl

-
; 

nitrate, NO3
-
; sulfate, SO4

2-
) and electrical conductivity (ECw), and these were 

quantified Ion Chromatography. Membrane removal percentages for cations were: 

Na
+
=68%, K=69%, and ECw=63% in T1; Na

+
=13%, K=12%, and ECw=0.5% in T2; 

K=43%, Na
+
=42%, and ECw=46% in T3 and Na

+
=1.4%, K=2%, and ECw=53% in T4. 

While in anions were: SO4
2-

=N.D. and ECw=N.D. in T1; SO4
2-

=14% and ECw=8% in 

T2; SO4 
2-

=N.D. and ECw=N.D. in T3 and SO4
2 -

=16% and ECw=8.8% in T4. The 

results showed the best performance for removal cations T1 and T3 and for anions T2 

and T4. It is concluded that nanocomposite membranes may be an option or 

alternative to decrease the concentrations of ions that cause brackish water. 

Key words: water quality, brackish water, anions and cations, nanoparticles, 

Mexico 
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Abstract:  

Zeolites have been used successfully to adsorb organic and inorganic compounds in 

polluted water. The aim of this research was to evaluate the removal of alkaline earth 

metals in natural runoff water using filters packed with a natural zeolite of different 

granulometry. Four treatments were evaluated; with zeolite size of 70 mm (T1-large), 

30(T2-medium), 500 ɛm (T3-small) and a combination of those three sizes (T4). The 

zeolite was properly characterized at the laboratory of Mexican Geologic Service 

(MGS) and the adsorption isotherms were obtained in the laboratory of the Advanced 

Material Research Center. The concentration of the following 7 alkaline earth metals 

were obtained in a natural runoff water (crude water) used for decontamination; Ba, K, 

Li, Mg, Na, Ca and Sr. In addition, potential hydrogen (pH), electrical conductivity 

(ECw), and total dissolved solids (TDS) were also evaluated. Crude water was filtered 

three times in the treatments with two replications. A univariate analysis (ANOVA) 

was performed to detect treatments differences using a significance level of 0.05 

(Ŭ=0.05). The results showed that the zeolite was a heulandite type 

(CaAl2Si7O18Å6H20) with 61.43%. The concentration in crude water of the alkaline 

earth elements were; Na with 452.18 ppm>Ca with 23.90 ppm>K with 20.09 

ppm>Mg with 18.17 ppm>Sr with 1.20 ppm>Li with 0.408 ppm>Ba with 0.025 ppm. 

The results showed that, with the exception of Ca, the zeoliteś four treatments were 

efficient in removing alkaline earth metals; nevertheless, T3-small and T4-mixed 

treatments were more resourceful. It is concluded that the zeolite may be used to 

decontaminate alkaline earth metals in natural runoff water because of accessibility 

and low cost 

Key words: alkaline earth, metals, natural zeolite, decontamination, water 
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Abstract   

In recent years, there have been many reports on the treatment of single organic 

dye wastewater by magnetic biochar, but few studies have focused on treatment of 

multi-component dyes that often exist in real wastewater. In this study, Fe3O4-based 

magnetic biochar composites (Fe3O4@C) were prepared by chemical co-precipitation 

of Fe3O4 on biochar derived from watermelon peel. Then Fe3O4@C was coupled 

with hypochlorite and persulfate to remove multiple dyes of methyl orange (MO), 

rhodamine B (RhB) and methylene blue (MB) and organic macromolecular matter 

humic acid (HA). The structure of Fe3O4@C was characterized by X-ray Diffraction 

(XRD), Fourier Transform Infrarspectrometer, Scanning Electron Microscope, and X-

ray photoelectron microscopy. The effects of different initial dye concentration, 

reaction pH, and oxidant species on dye removal were examined. The kinetics of the 

oxidative adsorption was also analyzed. The results show that when the dosage of 

adsorbent and oxidant are 1 g/L and 5 mM, respectively, the dye removal rate was the 

highest. Hypochlorite-Fe3O 4@C was prone to remove MO and RhB, with the 

removal efficiency was 98% and 99%, respectively. Persulfate-Fe3O4@C was 

superior to remove HA and MB, and the removal efficiency was 88% and 99%, 

respectively. The color removal of multiple dyes when combined with binary oxidants 

of hypochlorite and persulfate was 73%. In addition, the regeneration and reuse of 

adsorbent was also effective and stable. This study shows that the approach of 

Fe3O4@C coupled with binary oxidants has promising application prospects for 

multiple dyes removal from wastewater. 

Key words magnetic biochar; dye; adsorption; oxidation; wastewater. 
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Abstract:  

The consumption of low mineral drinking water has been increasing around the 

world with the shortage of water resources and the development of advanced water 

treatment technologies. Several epidemiological investigations conducted in Taiwan 

showed a possible protective effect of water hardness toward the risk of dying from 

pancreatic, esophageal, gastric, rectal, colon and prostate cancers. Whatôs more, some 

researches showed negative correlations between cancer mortality rates and the 

concentration of Ca and Mg, individually or in combination. The importance of low 

concentrations of minerals in drinking water in mediating the role of trihalomethanes 

(THMs) and nitrate in some cancers has been advanced in several recent publications. 

The causal relationships between exposure to low mineral water and malignancies are 

poorly understood. Nriagu et al proposed that low mineral drinking water can 

critically upset the body's electrolyte balance due to its low concentrations of calcium, 

sodium, potassium, and magnesium, ultimately leading to tumorigenesis and full-

fledged cancer. There is a strong need for further research on the association of 

drinking water hardness and cancer. 

Key words: Drinking water; Hardness; Cancer. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



                                                       The 8th International Conference on Medical Geology 

 111 

 

The mechanism of arsenic adsorption in sediments and its effect on 

arsenic enrichment in groundwater of Yinchuan plain, China  

Shuangbao Han*, Fucun Zhang, Hui Zhang, Xi Wu, Fucheng Li 
 

Center for Hydrogeology and Environmental Geology Survey, China Geological Survey, Baoding 

City, China 

*Email: Shuangbaohan@126.com 

Abstract:   

Yinchuan plain is one of the high arsenic groundwater distribution areas in China. 

The extraction experiments of arsenic from sediments were carried out, the 

relationship between total arsenic in sediments, arsenic adsorption by different forms 

and arsenic content in groundwater was analyzed, and the effects of different 

sedimentary environments on arsenic content in groundwater were discussed. High 

arsenic groundwater occurs most in the shallow aquifers in the north of alluvial-

lacustrine plain. The contents of total arsenic and extractable arsenic in sediments are 

affected by sedimentary environment and particle size. The sediments in the high 

arsenic area are mainly dark fine sand, and the reduction environment is more 

favorable for the release of arsenic adsorption. The exchangeable arsenic in sediments 

is the direct source of arsenic in groundwater.  

Key words: arsenic, sediment, adsorption, groundwater, Yinchuan Plain 
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Abstract:  

Groundwater pollution associated with elevated salinity and fluoride 
concentration is one of the most serious environmental problems in Datong Basin, 
Northern China. In order to identify the spatial distribution and enrichment 
mechanisms of high fluoride and salinity occurred in the shallow groundwater of 
Datong Basin, the hydrochemical and stable isotopic analysis of representative 
groundwater samples (n=128) were investigated. The study area has a large spatial 
heterogeneity of groundwater chemistry. Fluoride and TDS concentrations of 
groundwater range from 0.01 to 8.69 mg/l and 208.9 to 10,661mg/l respectively, 
indicating a dramatic variation within the study area. 58.6% of samples are high 
fluoride groundwater (F

-
>1.5mg/l), while 32.8% of the samples contain elevated TDS 

(TDS>1000mg/l). Both fluoride and TDS concentrations tend to increase along with 
the regional groundwater flow path from the margin to the central area of the basin.X-
ray diffraction (XRD) and environmental scanning electron microscopy (SEM) 
analysis of representative sediment samples collected from different depths showed 
that the sediments mainly consist of clay (montmorillonite, chlorite, illite and 
kaolinite), quartz, calcite and fluorite, and the mass fraction of fluorine element in 
sediments ranges from less 0.5 to 3.18%. Fluorine-bearing sediments are not only the 
source of fluoride, but also the sink of fluoride in groundwater. Adsorption-desorption 
by clay mineral and dissolution-precipitation of fluorine-bearing materials are the 
main hydrogeochemical processes dominated in the fluoride release. 

Groundwater with high F
-
 concentration and high salinity has distinctive major 

ion chemistry, being generally HCO3
-
-rich, Cl

-
-rich, Na

+
-rich, Ca-poor and having 

relatively weak alkaline pH values (7.2 to 9.0). These data indicate that variations in 
the groundwater major ion chemistry and possibly pH, which are controlled by waterï
rock interaction in the aquifer, are important in mobilizing F

-
. Alkaline subsurface 

environment of circulating water benefits leaching of fluoride from the aquifer matrix. 
The positive correlation of F

-
 with Na

+
 and HCO3 

-
 facilitate to stabilize F

-
ions in the 

groundwater. The Gibbs plot substantiates that rock dominance and evaporation are 
the dominant processes controlling the saline groundwater in the study area. Positive 
correlations between fluoride with LNa and HCO3

-
 in groundwater show that high 

fluoride content and alkaline sodic characteristics of groundwater are resulted from 
dissolution of fluorine-bearing minerals. The occurrence and behavior of fluorine in 
groundwater are mainly controlled by fluorite precipitation as a function of Ca

2+
 

concentration which depends on several geochemical processes such as dissolution of 
Ca-bearing minerals, calcite precipitation, and cation exchange. 

High fluoride and high salinity groundwater samples contain elevated ŭD and 
ŭ
18

O and low F
-
/Cl

-
 ratios, also reflecting the effects of evapotranspiration, 

particularly in the aquifers occurred locally with shallow depths. Evapotranspiration is 
the dominant process for F

-
 and salinity in shallow groundwater while water-rock 

reactions are prominent in deep aquifers. In the summary, hydrogeological setting, 
sediment geochemistry, groundwater hydrochemistry and evaporation are all 
important factors controlling the occurrence of high fluoride groundwater. A longer 
residence time of groundwater promotes water-rock interaction, which further 
sustains high fluoride ions and salinity in shallow groundwater under the semi-arid 
climate condition. 

Key words: Fluoride; Salinity; Hydrogeochemical processes; sedimentary 
aquifers; Evaporation 
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Abstract:   

Semi-variogram model and Ordinary Kriging interpolation method were used to 

analyse the spatial distribution and variation of the NO3-N concentration based on 825 

groundwater samples collected from 2011 to 2014 in Jianghan Plain. Seven 

hydrological factors, including net recharge, depth to groundwater, hydraulic 

conductivity, vadose zone material, land use type, soil type, and soil total nitrogen, 

were used to predict the posteriori probability distribution map of the NO3-N 

concentration, where the contributions of factors were calculated using Weights of 

Evidence method. Results indicated that the NO3-N concentration in Jianghan Plain 

followed the normal distribution after Box-Cox transformation. A spherical model 

was appropriate to evaluate the spatial distribution of the NO3-N concentration. The 

spatial correlation of NO3-N concentration existed within a range of 68.02 km with 

autocorrelation rate of 89.73%. The NO3-N concentration showed that the higher 

values located in south region while the lower values in north and west region. The 

area with the NO3-N concentration exceeding 10mg/L accounted for 8.61% of the 

total area. In addition, the success rate curve indicated a good performance of the 

WofE model at a precision value of 0.91. The groundwater recharge indicated a 

positive relationship with the vulnerability to nitrate contamination as well as 

hydraulic conductivity and soil total nitrogen, while the groundwater depth indicated 

a negative relationship. When the lithology of vadose zone was sand and gravel, the 

type of land use was for the urban or construction, and soil type was alluvial; the 

aquifer was very easy to be polluted by NO3-N. 

Key words: Semi-variogram̕ Spatial variation̕ Weights of Evidence. 

 

 

 

 

 


























































































































































































































































