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PREFACE 

The occurence of lead in our environment is ubiquitous. 

It occurs both as a natural element as well as a pollutant 

from different sources - smelter emission, effluent from industry 

and automobile exhaust. The toxic effects of overdoses of lead 

were recognised since ancient times. The problem of lead as 

an occupational, industrial and environmental hazard is one of 

the main concerns in the present day society. Various aspects 

of the problem have been researched extensively and the toxi-

cology of lead is well documented, but despite all this work, 

many physiological actions of lead are not well understood. 

The work in this thesis has been undertaken with the object 

of elucidating some of the effects of lead on the digestive and 

hematopoietic systems through experimental lead poisoning. 

The intestinal absorption and retention is the major pathway 

for lead intake. About 40% of the inhaled lead is trapped in 

the upper respiratory tract and swallowed. Most of the clinical 

symptoms of lead intoxication arise as a result of ingested 

lead. The process of ingestion therefore, is an important 

means of lead toxicity and so the mode of oral administration 

of inorganic lead to rats has been selected. 

Chapter 1 is a brief review of the current status of 

studies done on lead intoxication. The partitioning of lead 

among target organs and the concentration of diffusible lead 



in the soft tissues are directly responsible for toxic symptoms. 

The toxicity is manifested in different areas of physiologic func-

tions. Chapter II elaborates on the hematological and rheological 

studies done with blood obtained from lead exposed rats. These 

parameters are likely to affect the viscosity of blood. The 

latter plays an important role in the mechanics of transport 

of blood and also in diffusion across the red cell membrane. 

However, investigation of change in viscosity of blood, in the 

light of toxic manifestations of lead on red blood corpuscles, 

has not been reported so far. Along with reduction in hemoglobin 

concentration, hematocrit and red blood cells, we have observed 

an increase in the apparent viscosity of blood in lead treated 

rats. The change in viscosity may be a consequence of the 

structural deformation of red cells which is confirmed by scann-

ing electron microscopic studies. 

Chapter III deals with the experimental study of the toxic 

effect of intestinal uptake of lead acetate on gastrointestinal 

motility. The motility in the duodenal region has been measured 

invivo by implanting an electrical impedance probe in that region 

It is observed that lead affects the contractile properties of 

the intestine in rats. The amplitude of contraction in lead 

treated rats is significantly smaller compared to that of the 

controls. Transit was also measured using charcoal as the marker 

and our results indicate quantitatively the effect of inhibition 

on net transit which is significantly reduced. The gross changes 

in the intestinal motility have been measured experimentally 



as described in Chapter III. However, the determination of actual 

distribution of the lead ion in the cellular and extracellular phases 

of intestine, as a function of time, has not been done experiment-

ally. Chapter IV deals with a simple diffusion model of the 

intestinal wall which describes the transient overall uptake of 

lead ions across the mucosa and their subsequent uptake in the 

underlying blood capillaries. The gastrointestinal wall is treated 

as a heterogeneous two phase medium. The equations predict 

the intracellular and extracellular concentrations of lead as a 

function of time. An estimate of the intestinal membrane 

permeability for lead molecule has been made and it is calculated 

to be 0.334x10-2 sec-1. Finally, the rate of lead uptake by 

the blood, for different hypothetical gut concentrations has been 

computed. 

Chapter V describes the study of histopathological and 

ultrastructural alterations induced in the intestine, liver and 

kidney of rat by oral intake of lead acetate. The functional 

lesions observed in the small intestine are likely to be related 

to the structural counterparts. Liver and kidney are the two 

main detoxifying organs and therefore target systems and hence 

they were chosen for histological studies. Several degenerative 

changes were observed in all three organs which were sugges-

tive of the functional lesions. The mitochondria undergo severe 

material degeneration which indicates that the energy metabolism 

in the cell is disturbed. In all the three tissues structural damage 

at the cellular level is found to be enhanced with increasing 
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lead treatment. 

The last few pages outline the conclusions and directions 

of future work with regard to the investigations made in this 

study. 
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