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Vulnerability of the kidney 

ÅImportant blood flow

(1/4 of cardiac output) 

ÅHigh metabolic activity 

ÅLargest endothelial surface by 

weight 

ÅMultiple enzyme systems 

ÅTranscellular transport 

ÅConcentration of substances 

ÅProtein unbinding 

ÅHigh O2 consumption/delivery 

ratio in outer medulla 
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Types of renal handling

Active reabsorption 

Intraluminal metabolisation 

Filtration 

Active secretion of    anions 
& cations 

Passive non-ionized
back diffusion 

Pinocytosis / Endocytosis 

Renal metabolism 
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De Broe ME & Roch-RamelF: 

in 'Clinical Nephrotoxicity' , 

Ed. De Broe, Porter, Bennett, 

Verpooten.

Kluwer Acad. Publ., Dordrecht, 1998
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Blood oxygen pressure and blood supply in the kidney

Arterial and 
capillary 
blood supply

Venous 
drainage

Collecting 
duct with 
nephrons
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Medullary ray

Adapted from:

Brezis M et al:

"The Kidney", 

4th Ed.

(Brenner & Rector)

Saunders, 993-1061, 

1991

O2 consumption 

in different organs

O2 consumption/

O2 delivery (%)

Kidney 08%

Renal outer medulla79%

Brain 34%
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Nephrotoxicity ðPhenotypes

ωAminoglycosides
ωAristolochic acid
ωAnalgesics

Acute

Chronic

A B

ωAluminum
ωDigoxine
ωStar fruit

Accumulation

other diseases

C

Accelerates 
progression of renal 

failureωSmoking
ωAnalgesics (?)
ωNSAID

D

ωSilica containing 
compounds

ANCAs

Exposure

Renal 
damage
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άIt was in August1994, I reported for duty as a consultantphysicianin

GeneralHospital,Anuradhapurawhere I was looking after ward 7, 4A and
Medical IntensiveCareUnit. I was one of the two physiciansattachedto the
hospitaland the workloadwasenormousbut, I enjoyedmy day-to-day work.
As I commencedmy work, I found my wards were loaded with malaria,
snakebites,organophosphatepoisoning, yellow oleander seeds poisoning,
Japaneseencephalitis,typhoid and hepatitis as outstandingproblems. I took
special interest in managingthese diseases. However, in 1995, there were
sporadiccasesof CKDinviting my specialattention. Then,I realizednumbers
of CKDwere increasingby 1996. In early 1997, I carriedout an audit on CKD
related deathsin my male medicalward. Theresultsastonishedme asmore

than 100patients havedied in 1996due to CKDin my ward aloneέ.

CKDin Rajaratasurfacedin early90s: unpublishedpersonalexperience.

June20, 2015, TheIslandnewspaper

S.A.M. Kularatne- Professorof Medicine, University of Peradeniya, Sri
Lanka



Chronic kidney disease of unknown etiology

in Sri Lanka  Guatemala, Nicargua ..India

ÅSlow, progressive, asymptomatic development

ÅAge less than 20 years at start

ÅMen working in agriculture

ÅESRF 40-60 yrs

ÅAnaemia

ÅBilateral small kidney, loss of cortico-medullary differentiation

ÅRenal biopsy, tubular atrophy, fibrosis.

ÅHypertension is not prevalent nor diabetes

ÅOchratoxin excluded, cadmium; other environm. toxin ,pesticides ?

ÅSri Lankan traditional Ayuverdic pharmacopoeia: toxic plants ?

(Crotalaria species, Cassia auriculata, Hollarrhena antidysenterica)



Chronic Interstitial Nephritis in Agricultural 

Communities (CINAC)


