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In tro d u ctio n : P r e s e n c e  o f  a r s e n i c  in d rin k in g  w a te r  is a  s e r io u s  p u b lic  c o n c e r n  a s  it is a c la s s  I p o iso n  

t h a t  a ff e c ts  h u m a n  h e a lth . A f r e q u e n t  c o m p la in t  o f  th e  in h a b ita n ts  o f  c h r o n ic  k id n e y  d is e a s e  o f  u n k n o w n  

a e t io lo g y  (C K D u ) e n d e m ic  a r e a s ,  w h o  p r im a r ily  a r e  f a r m e r s , is th e  in c r e a s in g  h a r d n e s s  in d u g  w e lls  a n d  

tu b e  w e lls  th a t  r e c e iv e  w a t e r  fro m  a q u ife r s .

O bjective: To d e te r m in e  a n d  c o m p a r e  th e  to ta l  h a r d n e s s  a n d  a r s e n i c  c o n te n t  in a q u ife r s  in s e le c te d  CKDu  

p re v a le n t  a n d  n o n  p r e v a le n t  a r e a s  in S ri L an k a

Study d esign, se ttin g  an d  m e th o d s : G ro u n d w a te r  s a m p le s  w e r e  c o l le c te d  fro m  d u g  w e lls  in P a d a v i-S ri  

P u ra  ( n = 3 6 )  a n d  P o lp ith ig a m a  ( n = 1 7 )  a r e a s  w h e r e  c h r o n ic  k id n e y  d is e a s e  o f  u n k n o w n  a e t io lo g y  (C K D u )  

is p re v a le n t  a s  w ell a s  fro m  M o n e r a g a la  ( n = 3 8 )  a n d  fro m  T h a n a m a lw ila  ( n = 1 9 )  w h e r e  n o  CKDu p a tie n ts  

p r e s e n t , n e v e r th e le s s  a  s ig n if ic a n t  n u m b e r  o f  p a tie n ts  w ith  c a lc u lu s  k id n e y  d is e a s e  h a v e  b e e n  r e p o r te d .  

B e s id e s , g r o u n d w a te r  fro m  M a ta le  ( n = l l ) ,  a n d  P a s g o d a -D e n iy a y a  ( n = 1 0 ) ,  w h e r e  n o  CKDu in c id e n c e s  

h a v e  b e e n  r e p o r te d  to o  w e r e  c o l le c te d  a n d  all w a te r  s a m p le s  w e r e  a n a ly z e d  fo r  to ta l  h a r d n e s s  a n d  fo r  

a r s e n i c  b y  u sin g  th e  a to m ic  a b s o r p tio n  s p e c t r o m e t e r  w ith  g r a p h ite  f u r n a c e  d e te c to r .

R esults: A v e ra g e  h a r d n e s s  in P a d a v i-S r ip u ra  ( 2 7 0 + 5 4  -  8 2 0 + 6 2  m g  L 1 ) a n d  P o lp ith ig a m a  ( 9 0 + 8  -  

6 1 5 + 4 7  m g  L 1 ) w a s  g r e a t e r  th a n  t h a t  o f  M o n e r a g a la  ( 1 0 + 2  -  3 4 0 + 3 1  m g  L -i), T h a n a m a lw ila  ( 1 7 0 + 8  - 

5 0 0 + 2 4  m g  L -i) a n d  M a ta le  ( 6 0 + 5  -  4 6 0 + 2 1  m g  L t ) . H a rd n e s s  o f  P a s g o d a  w a te r  w a s  <  6 0 + 6  m g  L 1 a n d  n o  

a r s e n ic  w a s  d e te c te d  in it. T h e  a v e r a g e  c o n te n ts  o f  a r s e n i c  in g r o u n d w a te r  v a r ie d  a m o n g  a r e a s ,  i.e. 

P a d a v iy a  ( 2 1 . 0 7 + 3 . 5 4  - >  1 0 0 .9 1  +  1 2 .3 1  pg L 1 ) , P o lip ith ig a m a  ( 2 . 4 9 + 0 . 6 1  -  6 0 . 5 5 + 7 . 2 1  p g L 1 ),

M o n e ra g a la  ( 2 . 1 4 + 0 . 8 4  -  5 2 . 4 7 + 6 . 7 1  pg L -i), M a ta le  ( 1 . 0 2 + 0 . 0 8  - 3 7 . 1 + 4 . 4  p g L 1 ) a n d  T h a n a m a lw ila  

( 3 9 . 3 7 + 5 . 2 1 -  > 1 0 0 . 4 2 + 9 . 4 5  p g L-i).

C onclusion : A s t r o n g  p o s itiv e  ( p < 0 .0 5 )  c o r r e l a t i o n  w a s  r e v e a le d  b e tw e e n  th e  a r s e n i c  c o n te n t  an d  

g r o u n d w a te r  h a r d n e s s  in CKDu p r e v a le n t  a r e a s  w h e n  c o m p a r e d  to  th e  o th e r  a r e a s  t h a t  s h o w e d  a w e a k  

c o r r e la t io n  b e tw e e n  th e  tw o  v a r ia b le s . T h e  p r e s e n t  s tu d y  a ls o  in d ic a te d  th a t  a r s e n i c  a s s o c i a t e d  w ith  

e le v a te d  le v e ls  o f  h a r d n e s s  c a n  r e a s o n a b ly  b e  o n e  o f  th e  p o te n tia l  c a u s e s  o f  CKDu.

7.1.8 PRELIMINARY INVESTIGATIONS ON PRESENCE OR 
ARSENIC IN SOILS AND PLANTS FROM TWO CKDU 
PREVALENT AREAS IN SRI LANKA
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In tro d u ctio n : In r e c e n t  y e a r s  a  s ig n if ic a n t  i n c r e a s e  in p a tie n ts  o f  C h ro n ic  K id n e y  D is e a s e  o f  u n k n o w n  

a e tio lo g y  (C K D u ) h a s  b e e n  o b s e r v e d  in s o m e  p a r ts  o f  Sri L a n k a , e s p e c ia l ly  in N o rth  c e n tr a l  p ro v in c e .  

A rs e n ic  is w ell r e c o g n iz e d  a s  a n  e l e m e n t  o f  p u b lic  c o n c e r n  d u e  to  its  h ig h  to x ic i ty  a n d  c a r c in o g e n ic  

p r o p e r tie s . T h e  p r e s e n t  s tu d y  w a s  c a r r i e d  o u t  in r e la t io n  to  th e  h y p o th e s is  t h a t  p r e s e n c e  o f  a r s e n i c  in th e  

g r o u n d w a te r  a q u ife r s  in CKDu p r e v a le n t  a r e a s  is th e  p o te n tia l  c a u s e  o f  th e  d is e a s e .

O bjective: To d e te r m in in g  a r s e n i c  c o n te n t  in so il p ro file s  a n d  s e le c te d  a q u a t ic  an d  t e r r e s t r ia l  p la n ts  in 

P a d a v iy a  a n d  P o lp i th ig a m a / N ik a w e w a  a r e a s  w ith  a  v ie w  to  u n d e r s ta n d in g  th e  v e r t ic a l  a n d  h o r iz o n ta l  

(s p a t ia l)  d is tr ib u tio n  o f  a r s e n i c  in th e  e n v ir o n m e n t.

Study design, s e ttin g  an d  m e th o d s : Soil s a m p le s  w e r e  ta k e n  in t r ip l ic a te  a t  1 fo o t d e p th s  d o w n  to  12  

fe e t  fro m  p a d d y  fie ld s, h o m e s t e a d s  a n d  d r a w -d o w n  a r e a s  o f  P a d a v iy a  r e s e r v o ir  u sin g  a  sp ira l  a u g e r .  

S a m p le s  o f  p la n t  p a r ts  fro m  c o m m o n  p la n ts  in th e  s tu d y  a r e a s  w e r e  t e s te d  fo r  p r e s e n c e  o f  a r s e n i c  u sin g  

th e  a to m ic  a b s o r p tio n  s p e c t r o m e t e r  a f t e r  a c id  d ig e s tio n .

R esults: All s u r f a c e  so il s a m p le s  c o n ta in e d  to ta l  a r s e n i c  c o n te n ts  g r e a t e r  th a n  t h o s e  in th e  b o tto m  

h o r iz o n s  o f  th e  so il p ro file s . S u r fa c e  la y e r s  o f  so il in p a d d y  fie ld s  o f  P a d a v iy a  a r e a  w e r e  d e te c t e d  to  h a v e  

re la tiv e ly  h ig h  le v e ls  o f  a r s e n i c  ( 1 .5  m g  kg 1 ) w h e n  c o m p a r e d  to  th a t  o f  th e  d e e p  la y e r s  ( 0 .6 1  m g  kg 1 ) . No 

a r s e n i c  w a s  d e te c te d  b e lo w  7  fe e t  d e p th  in P a d a v iy a  r e s e r v o ir . B a r k  o f  Azadirachta indica  (K o h o m b a )  ( >  

1 0 0  p g L 1 ) w a s  fo u n d  to  a c c u m u la te  th e  g r e a t e s t  a m o u n t  o f  to ta l  A s w h ile  it w a s  o b s e r v e d  th a t  r o o t s  an d
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le a v e s  o f Terminalia arjuna  ( 1 1 5 ± 2 . 4  pg L 1 in b a rk , >  1 0 0  p g L i in r o o t s )  to o  a c c u m u la te  As m o r e  th a n  

th e  o th e r  t r e e  s p e c ie s . Eichhornia crassipes ( 5 5 3 . 5 +  2 .4  pg L i) , th e  a q u a t ic  f lo a tin g  p la n t  an d  flo w e rs  o f  

Nelumbo s p .( r o o te d  a q u a tic  p la n t)  ( 1 1 0 1 ±  1 0 .2  pg L -i) w e r e  fo u n d  to  c o n ta in  e x c e s s iv e  a m o u n ts  o f  
a r s e n ic .

C on clu sion : T h e  r e s u l ts  o f  th e  p r e s e n t  s tu d y  re v e a le d  t h a t  p r e s e n c e  o f  a r s e n i c  in th e  so ils  a n d  p la n ts , 

p a r t ic u la r ly  in th e  a g r ic u ltu r a l  a r e a s  g ra d u a lly  d e c r e a s e s  w ith  d e p th , in d ic a tin g  th a t  it is n o t  p r e s e n t  

n a tu r a l ly  in th e  b e d r o c k s  n e v e r th e le s s  h a s  b e e n  in tro d u c e d  fro m  th e  s u r f a c e , m o s t  p ro b a b ly  d u e  to  

a n th r o p o g e n ic  a c t iv i t ie s  s u c h  a s  a g r o c h e m ic a ls .

7.1.9 ARSENIC, CADMIUM OR PEOPLE ?

By Dilrukshi Handunnetti

Quite the unusual week it w as with two different agencies presenting 

som ew hat different research findings on the status of one of Sri Lanka's 

slow  emergencies: the chronic kidney disease referred to as CKDu, short for 
chronic kidney disease of unknow n aetiology.

Sri Lanka was treated last week to a kidney 'disease-related spectacle' with 

the M inistries of Health and W ater Supply and Drainage releasing two 

different survey reports in two different locations - Colom bo and 

Anuradhapura - on two consecutive days - w ith different partner 

organizations.

W hile  one group  clearly identified arsenic to be the cause and made strong recom m endations towards a strong regulatory 

fram ew ork to quality control agrochem icals and fertilizer, the other called for the provision of better medical facilities and 

clean drink ing water to villagers to reduce dependence on poor quality groundwater.

The World Health Organization

Accord ing to W orld  Health Organization (W H O ) statistics, 10 countries are affected by the killer disease including Sri Lanka. 

Given the high prevalence of kidney disease in Sri Lanka, specially in the country's North Central Province (NCP), the W H O  

appointed an international team to conduct research, at the invitation of the M in istry  of Health. The research commenced in 

2010 headed by Prof. Shanthi Mendis, the form er professor in medicine and a Geneva-based senior consultant with the W H O  

at present.

Prof. Paranagam a, a researcher associated w ith the W H O  initiative said the research w as undertaken in the North Central, 

North Western, Uva and Eastern Provinces to seek answ ers to four key research questions. They were: W hat is the level of 

prevalence? W hat is the incidence level? Exact geographical distribution of CKDu? W hat strategies could prevent the 

condition?

Three of the papers released prepared under the name of Prof. Mendis, the W HO-Health  M in istry  combined emphasized on 

the arsenic factor - but ruled out water.

Accord ing to their research findings, som e 400,000 kidney patients in the North Central and Uva Provinces were w ithin the 

age bracket of 15-70 years. In the past 20 years, som e 22,000 people have also died due to CKDu, the researchers claimed 

confirm ing that approxim ately 2 1 5 %  o f the Sri Lankan population suffered from kidney disease in some form or the other.

They also  identified a h ighly susceptible group, men over 40 years of age, w ho are engaged in farm ing for over a decade. This 

w as to indicate that w ork ing  w ith agrochem icals for long years w as directly connected to the disease.

Arsenic's direct link to the disease

The W H O  team identified arsenic 's direct link to the disease that is fast spreading in Sri Lanka- and warned that the numbers 

w ould increase in the com ing years w ith North Western, Southern and Eastern Provinces also show ing signs of affliction.

Th is team also m ade an alarm ing statement that unless and until urgent m easures were taken by the health authorities, and 

soon there could be a situation of nobody being left in the NCP. " It  is that bad," insists Paranagama.



Effect of agrochemicals

The WHO had stressed the need to regulate imported fertilizer, particularly with nephrotoxic agents such as cadmium and arsenic 
and reduce the exposure of farmers to the harmful effects of agrochemicals by educating them on their dangers, controlling the sale 
of agrochemicals, known to be nephrotoxic and by adopting a strategy to address the absence of quality control and regulations 
related to toxic impurities in fertilizer.

Meanwhile, another stakeholder group, the Ministry of Water Supply and Drainage, was also associated with the releasing of survey 
findings on the same issue by a New Delhi-based research and advocacy organization, Centre for Science and Environment (CSE).

The CSE research too is in agreement with the WHO study to the extent that heavy metals in water are ruled out as the cause and the 
spreading of the disease to the adjoining provinces.

"This research yielded that not just the NCP but Uva, Eastern, North Western, Central and Northern Provinces are also getting 
affected by the killer disease. The affected area covers approximately 17,000 sq km and is home to about 2.5 million of the Sri 
Lankan population. More than 95% of these people are rural dwellers," notes Deputy Director General, Centre for Science and 
Environment, Chandra Bhutan.

"The CSE study rules out heavy metals in the water, the touted cause for the disease, though water quality in the area surveyed did 
prove to be of poor quality with high levels of hardness and calcium and fluoride content," he adds.

According to the CSE, samples of soil, food commodities (rice grain and plant), pesticides and fertilizers were also tested for arsenic 
to study their linkage with CKDu.

The CSE findings claimed that cadmium, arsenic, chromium and lead were not detected in the drinking water samples collected 
either from the affected area or from the unaffected area. The results also held that arsenic was not detected in rice grain and rice 
plant samples collected from the affected region either.

Adds Bhushan, "The study shows that heavy metals, cadmium, chromium, arsenic and lead, in drinking water are not linked to CKDu 
in the NCP. We do not rule out heavy metals. If heavy metals are responsible, then there is a different source for them than the 
drinking water and that source should be explored."

Poor quality water
The research, according to General Manager, National Water Supply and Drainage Board (NWSDB), Lai Premanath, should be an eye 
opener. "There was no arsenic detection in the rice and grain samples collected from the area considered affected. But the WHO 
report makes strong inferences to food being the cause. More answers are needed. From this effort, we understand that the water 
quality is extremely poor. The need is for better drinking water at the village level," he said.

With so much politics clearly presenting different causes for kidney disease in Sri Lanka. The Ceylon Medical Journal's Volume 56, 
No. 4 issued in December 2011, contained the writing of three reputed medical researchers, K. P. Wanigasuriya, A. R. 
Wickremesinghe and R. J. Peiris-John, where it was stated that establishing causality was difficult and even suggested Sir Bradford 
Hill's minimum conditions to be followed to establish causality, the very basis of modern epidemiologic research.

It added: "The 'battle' over establishing the cause of chronic kidney disease of unknown aetiology (CKDu) in the NCO, the seat of Sri 
Lanka's ancient civilization, has been highlighted in many newspapers, television and radio programmes in recent years." It 
emphasized on the need for 'fair and accurate reporting on science based on the weight of evidence'

It also said, "As we approach the end of 2011, there is still little scientific evidence of the determinants of kidney disease or its 
aetiology".

The call, therefore, is not to engage in this battle - to suppress facts or dramatize the causes but for the health policy makers, experts 
and implementers to come up with an action plan that can control the killer disease. If the 400,000 statistic is trusted, then Sri 
Lanka has a real problem and one that is fast spreading. There is no time to be lost with CKDu.

Sri Lanka being readied - Health Ministry official
A top Health Ministry official told Ceylon Today that a special treatment centre for kidney disease has been established by the 
Ministry of Health with a special kidney treatment centre in the Polonnaruwa District. "Special units for kidney patients will be set 
up soon at every main hospital in the NCP where the prevalence of the disease is high," he said.

Urgent fixes -  Vithanage
Executive Director, Centre for Environmental Justice, Hemantha Vithanage, said that both surveys remained inconclusive about a 

variety of issues and stressed on the need to have long-term and short-term approaches.

"Both studies have ruled out water as the cause. In the interim, it is important to ensure sufficient health support, dialysis facilities, 
improved drinking water supply and health awareness."
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Spreading of kidney disease in the NCP is heavily impacting on community health. There is youth migration and lack of 
medical care for the older generation. It is a health problem with serious socio-economic impact and should be a political 
priority to address this."

Arsen ic is the cause - Prof. Paranagam a

Head of the Chemistry Department of Kelaniya University, Prof. Priyani Paranagama, told Ceylon Today that the WHO 
research team had found traces of arsenic on the hyper pigmentation of the soles and palms of patients. Some autopsies of 
those who died of CKDu have established the retention of arsenic in hair and nails.

Paranagama said the research findings had to be disclosed to the public to urge authorities to take immediate action. "The 
research team calls for the regulation of imported fertilizer, particularly those with nephro-toxic agents such as cadmium 
and arsenic. Practical steps are required to reduce the exposure of farmers to the harmful effects of agrochemicals through 
awareness creation coupled with a stringent quality control strategy that will prevent substandard chemicals reaching the 
shores."

At the next phase of the research, attention will be paid on how to clear the soil of arsenic residue.

It is about our lives -  patient

Manatungage Davith Hettiarachchi perhaps epitomizes the real problem in the kidney disease-affected North Central Sri 
Lanka.

With some 155 of the population suffering from kidney disease and at least 5%  from renal failure; NCP's health concerns are 
a human tragedy.

This 67-year-old kidney patient, a former school teacher who is currently undergoing treatment at the Padaviya Sripura 
Hospital, in a telephone interview lamented the absence of some quick solutions to the emergency health concern.

Faulting the scientific community for dabbling in scholarly debate on determinants, he said the issue was the dire medical 
needs of an affected population.

"In our villages, people don't wish to marry persons who have a family history of kidney disease.

Most people have weak physique and cannot work on their fields. The youth migration to cities is high. They migrate in 

search of better quality water, not jobs. The older generation is suffering without adequate health care," he said.


