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Introduction

Arsenicisametaloid, aknown poison aswell
ascarcinogenthat occursnaturally in earth’scrudt. It
isfoundinmost of the environmental mediasuch as
ar, 0il and water. It entersthebody throughingestion,
inhaation and per cutaneousroute. Health hazards of
arsenictoxicity can occur asacute and chronicforms.
Recently arsenicosishasemerged asapublic health
probleminmany countriesof South EastAsanregion.

Historical background

Asearly as500 B.C. the ancients knew about
arsenic, whose name comesfrom the Greek word for
potent. Through the centuries, this"king of poisons’
wasacommon meansof homicide. It hasbeen known
since ancient timesand has been continually used as
medicineusually as Traditional Chinese Medicines
(TCMs). Inorganic arsenic hasbeen used in medicine
for over 2500 years. The most widely used formwas
Fowler solution containing 1% potassium arsenite,
which wasused for treatment of psoriasis. Someare
used for syphilis as well. Acute arsenic poisoning
presenting as acute gastro-enteritiswasnot very rare
inNepal till 1960s.234

Arsenicosis
Arsenicosis is defined as a chronic health

conditionarising from prolonged ingestion of arsenic
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abovethe safe dosefor at least six months, usually
manifested by characteristic kinlesonsof melanosis
and keratos's, occurring aloneor in combination, with
or without theinvolvement of interna organs.!

Epidemiology

Thereare many countriesintheworld asArgentina,
Austraia, Bangladesh, Nepal, Chile, China, Hungary,
India, Mexico, Peru, Thailand and the United States
of Americawherearsenicindrinking-water hasbeen
detected at concentration greater then the Guideline
Value, 0.01 mg/L or theprevailing national standard.
Seven of 16 districts of West Bengal have been
reported to have ground water arsenic concentrations
above0.05 mg/L . According to aBritish Geological
Survey study in 1998 on shallow tube-wellsin 61 of
thedistrictsin Bangladesh, 46% of the sampleswere
above 0.01 mg/L and 27% were above 0.05 mg/L.
Environment Protection Agency of the United States
of America has estimated that some millions of the
population of USA, mostly inthewestern states, are
exposedto arsenicinthewater at 0.01 mg/L, dthough
concentrationsappear to betypicaly much lower than
those encountered in areas such as Bangladesh and
West Bengal .>¢

Arsenic contamination in Nepal
24millionatrisk - WHO standard
0.3millionatrisk - Nepal standard
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Arsenicosis calamity occurred in different
countriesof theworld andinAsia

Etiology
Inorganicarsenicisthemain causeof arsenicoss.
Thelethal doseof arsenicis1-4 mg/kg body weight.

Sources

Arsenic is widely distributed throughout the
earth’scrust. Arsenicisintroduced into water through
thedissolution of mineralsand ores, and concentrations
inground water in someareasare elevated asaresult
of erosionfromlocal rocks. Industria effluentsalso
contribute arsenic to water in someareas. Arsenicis
also used commercialy e.g. in aloying agentsand
wood preservatives. Combustion of fossil fuelsisa
sourceof arsenicintheenvironment through disperses
atmosphere deposition. Exposureat work inmining
andindugtrid emissonsmay dsobesgnificant locally.®

Chemical and physical propertiesof Arsenic

Arsenicisan e ement that can combinewith both
metalsand non-metal sto forminorganic and organic
compounds. Theinorganic formsaretoxic to human
health and consist mostly of arsenite and arsenate
compounds. Theorganicformsarecomparatively non-
toxic and one mostly present in seafoods. It hasan
atomic number 33 and an atomic massof 74.91.1t can
existinfour valency states; -3, 0, +3and +5. Arsenic
and its compounds occur in crystalline, powder,
amorphousforms. It isodorlessand nearly tasteless.
Specificgravity is5.73anditisnon solubleinwater.-*
Uses of Arsenic

Arsenic compounds are mainly used in
agriculture, forestry and industrial processes. Arsenic
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trioxideisusadinmanufacturing of agricultural chemicds
(pesticides), glassand glassware, industria chemicals,
copper and lead alloys and pharmaceuticals.
Chromated copper arsenite, sodium arsenateand zinc
arsenate are used aswood preservatives. Somearsenic
compounds such as arsanilic acid are used as food
additivesfor poultry and swine. Small number of arsenic
compounds continue to be used as drugs in some
countries. Previoudy arsenic preparationswere used
for the treatment of skin disorders, tuberculosis,
asthma, leprosy, syphilisand amoebic dysentery.®

Normal valuesof arsenicin biological samples

Water:  0.01mg/L (some countrieshavenationa

standard as0.05mg/L)
Urine <50pgm/L
DryHair: <1mg/kg
Nail: <1.5mg/kg

Char acteristic cutaneouslesion of ar senicosis
Melanosis

Diffuse and generalized hyper pigmentation,
Raindrop pigmentation, Leukomeanoss, Locdized or
patchy pigmentation generally on the body,
Pigmentation of mucousmembranes.
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Keratoss:
Mild— Slight thickening or minute papules (<2
mm) of palmsand soles, often associated with agrit
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liketexture, Moderate—Multiple, raised keratosis (>2
to5mm) gppearingmainly or exclusvely in symmetric
digtribution of pdmsand soles, Severe—Largediscrete
of confluent keratotic elevations (>5 mm) on palms
and soleswith nodular, wart likeor horny appearance.
Lesscommonly, theremay also beinvolvement of the
dorsum of theextremitiesand trunk. Diffused thickening
of the palms and soles may occur alone or in
combinationwith the keratotic nodules.
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Bowen’s disease:

May gppear asmultiplemacules, papuleor plague
(2 mmto many cm) in non-sun exposed areasusudly
ascaly, crusted erythematousplaque. They areusudly
sharply demarcated and seldom indurated and if the
crust isremoved, the underlying surface may bered
and oozing.

SquamousCell and Basal Cell Carcinoma

Both these cancershavehighly variableclinica
appearances, depending in part on the stage of the
malignancy. SquamousCdl Carcinomaischaracterized
by ulcerated or fungating growth. Basal Cdl Carcinoma
isinitiadly characterized by pearly trand ucent nodules
leading to ulceration.

Nail: Meg'slines, dystrophy, leukonychia, pitting and
Beau'slines.

M ucousmembrane: Hyperpigmentation of buccal
mucosa, gum, palate and tongue.
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Congtitutional symptoms:

Anaemia, weakness, weight |0ss, anorexia, asthenia,
conjunctivitisand burning sensation of eyes, non pitting
peda edema, muscular wasting with claw hand, cramps
inlegand hyperhidrosisof palmsand soles.

Systemicinvolvement

Neurological: Paresthesiasand numbness.
Haematological: Leucopeniaand anaemia.
Gadrointestinal: Anorexia, vagueabdomina painor
chronicdiarrhea

Respiratory: Chronic cough and bronchitis.
Cardiovascular: Periphera vascular diseaseasBlack
Foot disease (BFD). Hypertension and non pitting
edemaof thelimbs.

Urinary: Proteinuria, Oliguria, haematuriaand cast.
Endocrine: Diabetesmellitusand goiter.
Reproductive: Congenital maformeation, miscarriages,
spontaneous abortion and still birth.

Hepatobilliary: Cirrhoss, liver enlargement with or
without non-cirrhotic porta fibrosisand hegptocd lular
CarCi noma_l, 9,10,11,12,13

M echanism of ar senic poisoning

Arsenic (As) hasan affinity to bind sulfhydyrl
group (-SH) of different proteinsasdifferent enzymes,
keratins, hemoglobin etc and accumulatein different
parts of body and produce chronic health effect. It
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crossesmitochondrial membraneand impairsoxidetive
phosphorylation which inhibits ATP and NADH
production then reduces energy production causing
oxidativestressand H,O, productionincreasewhich
leadstoreleaseof freeradicasand causescell injury.
Arsenic also to inhibits non competitively alpha
ketogluterate dehydrogenase causing decreased
succinyl CoA whichleadsto decreasein porphyrin
and heme. Also, it inhibitsDNA synthesisand repair
in mitochondriawhich causemalignancy.* >

Diagnostic criteriaof arsenicosis
History of exposure

At least 6 monthsexposureto arsenic above0.05
mg/L inwater, food or air.

Clinical manifestations

Condtitutiona symptomsasanemia, weakness,
weight loss, anorexia, asthenia, conjunctivitis and
burning sensation of eyes, non pitting pedal edema,
muscular wasting with claw hand, crampsinlegand
hyperhidrosisof palmsand soles.

Systemic manifestations and complicationsas
chroniclung disease, non cirrhotic portal fibrosisof
liver with/without portal hypertension, peripheral
neuropathy, vascular disease and cancers. Bowen's
disease, Squamous cell carcinoma, Basal cell
carcinomaat multiple sites, occurring in unexposed
partsof the body.

Investigations

Arsenicleve inhair and nail above 1 mg/kg and
1.08 mg/kg respectively and /or arseniclevel inurine,
above50 pg/L.
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Presenceof arsenicinurineisgenerdly regarded
as most reliable indicator of recent or continuing
exposureto arsenic.

Skin biopsy and histopathol ogy. 6%

M anagement strategies
"Preventionisbetter than cure’ isthepillar of
successin arsenicos smitigation.
However therearefivekey approachesfor the
management of Arsenicos's.
Cessation of exposureto arsenic
Administration of drugsand nutrients
Supportivecare
Prevention of |atent effects
Counsdling and education

Cessation of exposureto arsenic

Makeeffort to stop drinking arsenic contaminated
water or exposureto arsenic from any other sources.
Variousoptionsof safedrinkingwater like Degp tube
well, Rain water harvesting, Filtration (pond sand
filtration, householdfiltration: Sondfilter), Dugwdl and
Pipewater supply.

Dosesand Schedulesfor somecommon drugsuse
in arsenicosis
Chelating agents:

Dimercaprol (BAL in oil) (British
antilewisite):Adult dose:2.5-3 mg/kg 4 hourly for 2
days, then 6 hourly for 1 day followed by bidfor 10
daysfor arseniclevelsover 50.

DMSA (Dimercagptosuccinic acid):10mg/kg PO
8 hourly for 7 daysfollowed by 10 mg/kg 12 hourly
for 14 daysand repeat course 3 weeksl| ater.



Penicillamine: Adult dose: 25 mg/kg PO 6 hourly

tomaximum 1g/d.

Antioxidants, vitaminsand minerals:

VitaminA: 50,0001 U every dternateday for 6
months.

VitaminE:  200mgdaily for 6 months.
VitaminC: 500 mgdaily for 6 months.
Folicacid: 1 to 2 capsulesdaily for prolonged
period.

Soirdina 10gmdaily for 4 months.

Sdenium: 200pg/day for prolonged period.

Supportiveand symptomatic treatment

Keratolytic agents: sdicylic acid in ointment base
orinVasdine.

Cryosurgery can bedoneto removekeratosis.
Associated fungal infection should betreated with
topicd and ord anti-fungal agents.

Surgical excision can beemployed in some cases.
Retinoid may beappliedtopically and systemicaly
toreducekeratosisand to prevent malignancy.

Prevention of latent effectsand counseling:

Create public awareness about heal th effects of
arsenictoxicity

Avoid drinking arsenic contaminated water.
Avoid excess sunlight exposureand smoking.
Avoid occupational exposureto arsenic.
Avoidrisk factorsfor cardiovascular, neurological,
nephrologica and other systemic disordersetc.
Avoid socia prejudicesof thedisease.

Periodic examination for early detection and
management of cutaneousmaignancies.

Stepsto promote health and nutrition. 181920
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