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Abstract

Coastal pollution is getting global attention ft& Enormous impacts on human health by the means of
consumptions of seafood, involvement of risky jabosl exposure to water related disastrous events.
Critical review of published and unpublished literas and documents show the effects of heavy metal
chemicals, and radioactive substances are condi@sriong termed and deadly, and children and pregn
women are the most vulnerable population to sughosxres and at risk of adversely affecting their
development. The physiological systems of childaad fetuses are developing fast and usually seesii
disruptions induced by environmental pollutants axgdosures in utero increase the risk of futuractox
insults. Almost sixty percent of the world’s popida is at risk of this contamination and coastal
developing countries are facing significant chajles by this form of pollution. The main objectivitiois
review was to explore the situation of coastal watdlution and its impact on child health and pragcy
outcomes globally. However, these observationsiratecisive due to limitations of evidence to suppor
Therefore, further epidemiological studies are neglto confirm these initial observations.

Keywords: Coastal pollution, heavy metal, radionucleotidelsildhood disability, adverse pregnancy
outcome.

1. Introduction

There are numerous connections between the ockanmgn activities, and human health effects. These
connections may turn into more intimate in negaigases by coastal pollution (Hauke, et al., 2008
health and well being of the individuals and potiates can be affected at different levels by antbgenic
and natural factors of coastal pollution includihgrmful algal blooms, microbes, and chemical pafts

in the oceans; consumption of seafood; involvenwntisky jobs and offshore flooding events. These
effects of coastal pollution is drawing global atten due to its transboundary issues and threauge
coastal community (globally population density e tcoastal zone is 2.6 times greater than the diplan
(Michel & Pandya, 2010). Almost sixty percent oétorld’s population, i.e. 3 billion people (lives or
within  100km of a sea coast) face huge healthedlaeffects due to continuous changing
coastal-configuration and pollution (Klein, Nichgll& Thomalla, 2003).

Therefore, this review aims to examine evidencegazstal water pollutions, including heavy metals,
chemicals and radioactive pollutions, and theiratp on child health and pregnancy outcomes intabas
countries. This review focuses on children and paeg women because of their vulnerable physioldgica
conditions to the impacts of environmental factors.
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2. Background

The United Nation defines coastal pollution as iffiteoduction by man, of substances or energy to the
marine environment, directly or indirectly, resogliin deleterious effects such as: hazards to humatth,
hindrance to marine activities, impairment of theality of seawater for various uses and reductibn o
facilities (Henry, n.d.). It was estimated thatlgddly 10,000 million gallons of sewage, 3.25 miflimetric
tons of oil, 10 billion tons of ballast water andlions of tons of solid waste are discharged itite marine
environment per annum (Ruiz-Villarreal, et al., B00UNEP, 2006a). Furthermore, industrial untreated
wastes are contributing to the “coastal dead zdne” insufficient oxygen level to support maririie)
extension and heavy metal contamination to thef@ag constantly. Almost 70% industrial discharged a
85% of waste water are discharged untreated fromldping countries. For instance, annually morentha
600,000 tonnes of nitrogen is delivered into thdidn Ocean, while 17 tonnes of mercury and nedsy 1
tonnes of cadmium are discharged into the Caspéan(Bossain, 2006; UNEP, 2006b). Estimation shows
tannery industries in Bangladesh (Chittagong) disgé nearly 150,000 litres of liquid waste per ddnle

the Karnaphuly Paper Mill releases 0.35 tons oh@fulay everyday to the Bay of Bengal without miaim
degree of treatment (ADB, 2009). Figure-1 shows distribution across global regions of the ratio of
treated and untreated wastewater reaching seascaaahs; where it is found that 80% to nearly 90% of
sewage entering coastal waters to be raw and tetheariginate mostly from developing countries &R\
2006a) including the countries of the Indian Oceam East Africa, the Arabian Peninsula and Soutt a
Southeast Asia.

In addition to these land based pollutants shikirey yard, oil spill from vessels and off shoratfdrms

are the significant sea based ocean pollutants.ifstance in Indonesia almost every year, oil spill
incidents occur in the Strait of Malacca and Rislarids (Agustina, 2011). Nevertheless in Bangladesh
India and Pakistan heavy metal discharge and dil apcur mainly from ship breaking industries, and
fishing trawlers (MoEF, 2004). Like other offshgpewer-plants, tritium is routinely released frone th
reactor of Chennai power-plant, India into the BafyBengal which affects neighbouring countries
deleteriously (Ramesh, Nammalwar, & Gowri, 2008).

Among a variety of pollutants, the effects of heawgtals, chemicals, persistent organic pollutaR3Ks)
and radioactive substances are considered asdomgd and deadly (Hauke, et al., 2008) becaudeeof t
genotoxic and carcinogenic outcomes. There are rstudies supporting the poisonous effects by these
pollutants. Lead, mercury, cadmium, arsenic, ptnsis organic pollutants, polycyclic aromatic
hydrocarbons (PAHs) can be accumulated into sedfaod, grains and sediments and thus get enty int
the human food chain (Cao, et al., 2010; UNEP, BDOBable 1 shows the main grains of Bangladesh
contain significant amount of heavy metals culiéhin the contaminated soil.

Again it was reported that sea food is the mairraof mercury consumption in human beings (Elhamri
et al., 2007; Holsbeek, Das, & Joiris, 1996). Feg@ shows a diagrammatic picture of the process of
mercury accumulation in the food chain. Bacterigdhia water cause chemical changes of mercury into
methyl mercury that is easily absorbed by fishdaisTsea foods are the main source of mercury exposu
to humans.

All of them remain active for even thousands ofrge@nd affects human health adversely for long term
(Brooks, 2010). The most harmful effect takes pladeen they pass to the future generation by
chromosomal abnormalities and effects on childigetigpment (O'Hanlon, 2010). Thus these pollutaets g
an intimate connection with the global burden sedises by increasing childhood disabilities (playsiad
neurological) and unexpected pregnancy outcomes.

2.1 Adverse Health Impacts of Heavy Metals and Chemical Pollutants on Child and Pregnant women

Heavy metal poisoning got attention at first in ampn 1912, when cadmium was found as a causative
agent of acquired Fanconi Syndrome. Researchens fdat cadmium can cause renal tubular dysfunction
(kidney failure) and osteomalacia (softening of &owith severe pain in the bones. Hence the disisase
called ltai-itai Byo (Japanese; Itai means paimb@tg, Piscator, Nordberg, & Kjellstrom, 1984; URE
2006b). Again in 1956, Minamata disease was diseaveat Minamata city in Kumamoto industrial

74



Journal of Biology, Agriculture and Healthcare www.iiste.org
ISSN 2224-3208 (Paper) ISSN 2225-093X (Online) wLLy
Vol 2, No.1, 2012 IS’

prefecture, Japan due to mercury poisoning in thendtream water. Manifestations of Minamata disease
are- numbness of limbs, difficulties in moving heardl leg, tremor of hands, hearing difficultief\daage
disorder, visual field constriction, distortion eénse of equilibrium and finally people become mesa
leading to death. Later on a considerable numberhdfiren with conditions resembling cerebral palsy
were born in the exposed areas of Japan (Haradidj¥a& Tsuda, 2011).

Since then a large number of studies were condwetellwide. Among them the 14 years of cohort study
in the Faroese Island by Philippe Grandjean is lwtst mention. In this cohort study, a cohort of 202
singleton births was assembled in the Faroesedslduring a 21-month period of 1986-1987. Fifteen
percent of the mothers had hair mercury concentratabove 10 mg/g, whereas cord blood concentsation
ranged up to 350 mg/l. However, obvious cases afjenital methyl mercury poisoning were not found
and expected to be appropriate at school age.&ohildren were invited again on 1993 and neurcklgi
tests were performed (Grandjean, et al., 1997).r€helts have shown that the prevalence of netigdbg
impairments of children increased with the meraogcentration in maternal hair.

At the age of 14, the children were again examiaed decreased cardiac activity was found. This itoho
study demonstrated that prenatal exposure to mer@dethyl mercury) by maternal consumption of
contaminated sea food can lead to cognitive defidibeir children, with more pronounced manifasiag

in the domains of language, attention and memodydetreased cardiac activity in children (Grandjean
Murata, Budtz-Jgrgensen, & Weihe, 2004; Grandjetal., 1997).

Furthermore, there are some studies that suggedasiies in the causal relation of Autistic Spech
Disease with the mercury poisoning in children thuprenatal exposure. For instance children witfisau
had a 2-time higher level of mercury in their babgth and excrete 3.1 times higher mercury intar the
urine (Adams, et al., 2009).

Moreover mercury can cause higher risk of spontas@dortion if paternal exposure is high. The tesufl
studies indicated an increase in the rate of spewizs abortions with an increasing concentration of
mercury in the fathers' urines before pregnancyediaction of mercury on the paternal reproductive
system and indirect toxicity to the mother or engbtlirough transport of mercury from the father was
found as biological mechanism. It was found tharaue/ concentration in urines of fathers above 50
micrograms/| increased risk of spontaneous abortdR = 2.26; 95% confidence interval = 0.99-5.23)
(Gerhard, Waibel, Daniel, & Runnebaum, 1998).

Other heavy metals like arsenic and lead also hdverse impacts on development of the brain irnufest
and pregnancy outcome besides adulthood diseakbeugh arsenic is mostly a natural pollutant, ¢hare
many industrial effluents (e.g. from tanneries ahip breaking) that contain significant amount esic
and lead (Hug, 1998; Khan & Khan, 2003). In additto ground water consumption arsenic can also be
consumed by grains irrigated or cooked with conteat@id water and even with sea food (e.g. shrimgs an
finfish) (Alam, Snow, & Tanaka, 2003; Khan, et &011; Meliker, Wahl, Cameron, & Nriagu, 2007,
Rahman, et al., 1999; Soleo, et al., 2008). Funtbee chronic lead exposure can cause cataract fiomnma
by preventing antioxidant reaction of the body (QR8; 95% ClI, 0.88-4.02) (Cromie, 2004; Schaumberg
& et, 2005).

However, recently lead exposure has been connéztecllar neuritis in children which may lead teuwél
impairment or complete loss of vision (Christophdrd99). Researchers found that lead causes imcteas
intracranial pressure which directly irritates thptic nerve, condition known as “ocular plumbism”
believed to be due to swelling rather than inflartioma It has been suggested that the increaseathatnial
pressure induced by lead exposure can also cauakyga of the external recti (straight) musclegoined

in eye movement. This may contribute to strabis(ausondition in which the eyes do not point in aene
direction), and consequently, double vision (Cbps$ters, 1999; Gibson, 1931).

Lead, Manganese and Arsenic have a huge impaategmancy outcome as well like spontaneous abortion,
still birth, low birth weight (LBW), prematurity ahearly neonatal death (Milton, et al., 2005; Rahj&t
al., 2007). A cross-sectional community based sindyunjab shown spontaneous abortion and premature
births were significantly higher in area affectgdheavy metal and pesticide pollution (p<0.05)l8tths
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were also five times higher (Thakur JS, et al., 900

It was evident from literatures review that antlogenic chemicals, particularly Persistent Organic
Pollutants are associated with possible increastd reproductive disorders as well as cancerolis’ ce
growth. Moreover significant health impacts fromaphaceutically active products, such as ingrediefits
birth control pills and of anti-depressant and anflammatory medications may lead to unidentified
chronic health effects in humans when consumeditiir@ea foods (Hauke, et al., 2008).

Moreover Polycyclic Aromatic Hydrocarbons (PAHs)eaalso well known genotoxic. Study of the
meconium of 135 newborns with congenital heart aiseand 432 newborns without congenital heart
disease shows 82% had evidence of intrauterinesexpao chemicals of crude oil. Moreover another
study reported that polycyclic aromatic hydrocaboan cause sperm dysplasia leading to chromosomal
abnormalities in future generations (McCarver, 2@Hanlon, 2010). Table 2 shows the critical rewi
comparison of Petroleum Hydrocarbon in sedimentsselected marine areas by Venkatachalapathy
(Venkatachalapathy, Veerasingam, & Ramkumar, 2010).

Finally literature review shown enormous carcindgemd genotoxic effects of radioactive substarares
the human body. They remain radioactive for manyezrs in the entire environment and responsilile fo
childhood disability mostly with adverse pregnamatcomes. Although radioactive pollutants dischdrge
from power plants and weapon testing is less ingmbrissue of developing countries, the effects are
obvious even throughout the world due to its transtdary transportation (UNEP-CEP, 2011).

2.2 Economical penalties dueto Childhood Disabilities

Literature review shown annually 2.2 to 13.9 billidSD was lost due to loss of child intelligencenfir
heavy metal poisoning in USA (Trasande, Landrig&nSchechter, 2005). And globally 11.6 billion
USDl/year is lost due to consumption of contaminatedfood ($4,000/DALY- this includes sea food
induced infectious diseases e.g. hepatitis) (Sh2adl3).

In 1995 the Japanese Government paid 2.6 milliors B thousand USD) to about 12,700 victims of
Minamata tragedy (Yasuma, 2010). It has been fiftg-years of this ongoing tragedy by the means of
Congenital Minamata disease, but still the knowted§industrial waste poisoning is unfamiliar torma
developing countries, where environmental polices weak and corrupted. As a result heavy metal,
chemical and radioactive substances are silenthtribmiting to global economical penalties by their
transboundary qualities through oceans.

3. Discussion

All pollutions meet the ocean at the point of cahgbne what is the most dynamic and transitionakzn
the earth, where land meets the ocean. Moreovetalazone is the most resourceful area that prevade
large number of people’s livelihood. Therefore tabpollution impacts on human health easily inhbot
acute and chronic state. Importantly this polluteord health impacts represent a vicious cycle dubdir
interdependency (Baird, 2009).

Nevertheless oceans’ linkages with human healthoith positive and negative senses are by reason of
exposure i.e. nature of the exposure and the deaistcs of the exposed populations. People apesed

to coastal nutrients, pathogens, and other agestscieated with the oceans through a variety ofwpays,
including direct contact with or ingestion of seater during work, recreation, or inundation events;
consumption of seafood; and exposure to ocean-bageats in off-shore sand, sediments, or air even
(Giroult, 1995). Moreover people with underlyingsdases or inherent genetic susceptibilities magt rea
differently to equivalent exposures. The resporeggedds on an individual's genetic makeup, physicébg
characteristics, and personal lifestyle as wellhasroute of exposure, and the dose. For instahitdren

and pregnant women are considered the more susleeptipulation. The physiological systems of clatdr
and foetuses are developing fast and usually $emsd disruptions induced by environmental polhita
Moreover small children are more likely to handatouth behaviour that puts them at increased risk of
swallowing pollutant-contaminated and exposuresufaro increase the risk of future toxic insults.
Therefore pregnant women and children are congid®st vulnerable of coastal pollutants.
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Although socio-economic factors can be notable rdouiting factors, these can play a significant rivle
promoting human exposure to water pollutions. Evilye poverty is a crucial factor adversely affagti
provisions of mitigation measures of water polloioas well as health services in many developing
countries. For instance poverty involves coastaidents especially children to risky jobs like ship
demolition (where most of the labourer are less ttegn years of age), shell and coral collectiomfitbie
beach, solid waste separation from the dumping anelaso on (Mashreque, 2005). Young children of the
poor mothers spend times playing in the ocean watewven in the ship yard while mothers remain busy
for livelihood. Moreover fish and sea foods are ithain dietary protein in many developing countlike
Bangladesh, Sri Lanka, Maldives, Brazil, Thailatnd @lussain & Hoq, 2010). Thus a large proportién o
the poor coastal residents are continuously exptustte heavy metals and chemicals globally.

A number of studies are conducted on coastal potiun developed countries but regrettably it ifl st
ignored in the developing countries, where envirental policies and precautions are minimal. In the
developing world only 10-15% waste water is treated this huge untreated waste water contains
pathogens, chemicals, heavy metals and other n@xagents (Giroult, 1995). After discharging inte th
ocean they transport transboundary and accumutatée human food chain. Thus costal pollution is
contributing on global burden diseases by increpgsiate of childhood disability incidences besides
infectious diseases as well. Therefore coastaufiofi has become a public health emergency especial
during coastal water related disastrous events $eogm surge, tsunami, coastal flood, astronontiggth
tide, sea level rise), when polluted sea wateraroittates ground or surface water and sediments.

5. Conclusion

Globally the state of present knowledge about itikeabes between oceans and public health varigaeSo
risks, such as those posed by harmful algal blodméhs, or naturally occurring toxins poisoninge a
relatively well understood. But other risks, sushtiose posed by chronic exposure to many anthespog
chemicals, consumption of seafood contaminated Wwiéhvy metals, are less well enumerated. Good
epidemiological data are often lacking. Solid dataeconomic and social consequences of these kskag
are also scattered, incomplete and sometimesuliffic access. Whereas policy and development pignn
relies on this information.

Considering the main effects on human health, dlboaden is increasing by the means of disability
among both child and adult. Finally, more thanyfifiercent poor population lives in the developing
countries where health service is already scardm( 1995; Hanifi & et al, 2010). Therefore hisal
burden due to a wide variety of coastal polluti®@nemaining unresolved in the developing countries.

Since this connection is a new field of public tieaglobal attention is required to address thisiciand
emphasis must also be given to education and nigiaf future researchers, policy makers and general
people to change harmful attitudes that contribaithe coastal pollution.
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Fig: 1 — The global map showing the ratio of trdaa@d untreated wastewater reaching water bodies
for 10 regions. Source UNEP (2006)
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Table-1: Metals in the grains grown on contaminat@tlmeasured in micro gm/kg

Heavy Wheat Rice Permissible
Metal Root Shoot Grain Root Shoot Grain limit .in
grain
Cr 376 5.4 <5 4702 112 <5 2.83
Cu 9.9 4.2 9.7 4.0 6.3 4.3 1.36
Mn 19 10 15 161 125 34 NA*
Zn 129 57 118 276 121 03 9.43-15.Y8

*NA= Not Available. Source: Huqg (1998).

Table-2 Comparison of Petroleum Hydrocarbon (PHiGeidiment of selected marine areas measured
in ppm (parts per million).

L ocation PHC References
Abu Dhabi,UAE 6.14-62.7 Abd et al. 2008
Arabian Gulf 5.4-92.0 Al-Lihaibi and Ghazi, 1997
Arabian Sea along the Indian coast 0.6-5.8 Sengimh 1993
Bassein-Mumbai coast, India 7.0-38.2 Chouksey.€2G04
Bizerte lagoon, Tunisia 0.05-19.5 Mzoughi et aD20
Changjiang estuary, China 2.2-11.82 Bouloubasai. 001
Fraser River Basin,Canada 1.6-20.6 Yunker and MzalddRobie, 2003
Gulf of Fos, France 7.8-180 Mille et al. 2007
Jiaozhou Bay, China 0.54-8.12 Wang et al. 2006
Shetland Island, UK 7.0-8,816 Kingston et al. 1995
Straits of Johor, Malaysia 0.7-36.7 Abdullah etl8196
Tamilnadu coast, India 1.48-4.23 Veerasingam G0
Thane Creek, India 7.6-42.8 Chouksey et al. 2004
Chennai coast, India 1.8-39.72 VenkatachalapatiQ 2

Source: Venkatachalapathy (2010).
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