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Morphological toxic responses

Chemicals elicit various types of toxic responses.

Classified by the nature of the response

 Site of toxic action

 Time it takes for the response to develop

 Chance of resolution of the response.

Nature of toxic response can be –

 Morphological (structural)
or
 Functional
or
 both.

Mostly, chemical produces morphological changes in an organ

Which in turn affects the function of the organ.



Morphological toxic response

In some cases -

chemical produces functional changes in an organ without changing the

structure of the organ.

Inhalation exposures to silica dust at a low concentration for 10 years or more

can lead to chronic silicosis -

Characterized by the formation in the lungs of silicotic nodules,

Which are egg-shaped lesions composed of layers of fibroblasts (reparative cells)

Inflammatory cells surrounding a central silica particle.

Such lesions can be considered a morphological toxic response



functional toxic responses

In some cases -

Chemical produces functional changes in an organ leads to or causes changing the

structure of the organ.

Unless the silica exposure is prolonged, there will be little respiratory impairment

because the lungs and certain other organs have a large functional reserve.

If the silica exposure prolonged, however, the silicotic nodules coalesce

(complicated silicosis), and the structure of the lungs is altered so drastically that

they do not distend easily during inspiration.

Oxygen exchange in the alveoli is impaired, causing such functional toxic responses

as breathlessness, chest tightness, and coughing with sputum.



Malathion exposure

Malathion exposure, can lead to functional toxic responses without causing any

morphological changes.

Malathion does not alter the structure of tissues; rather, it inhibits an enzyme,

acetyl-cholinesterase.

Which normally degrades acetylcholine, the neurotransmitter of the

parasympathetic nervous system.

Inhibition of this enzyme leads to an exaggeration of the actions of the

parasympathetic nervous system, including sweating, secretion of saliva,

adjustment of pupil size, and defecation.

The end results are increased perspiration, increased salivation, tearing, blurred

vision, abdominal cramping, diarrhea, and if severe enough, death from

respiratory depression.



Local versus systemic toxic responses

Toxic responses are also classified according to the site at which the response is

produced.

The site of toxic response can be local (at the site of first contact or portal of

entry of the chemical) or systemic (produced in a tissue other than at the point of

contact or portal of entry).

An example of a local toxic effect is the tissue corrosion produced by strong acids

(e.g., sulfuric acid) and bases (e.g., sodium hydroxide) in contact with tissues.

If the exposure is external, skin burns result; if ingested, the acid or base causes

serious local damage to the esophagus and stomach.

An example of a systemic toxicant is methanol, which is absorbed and

biotransformed into formic acid.

The acid is responsible for metabolic acidosis and optic nerve damage in the

retina of the eye, leading to visual impairment, a systemic effect.



Immediate versus delayed toxic responses

Toxic responses may also be classified -

According to the time it takes for development of a toxic response. 

If it takes up to a few days after exposure, the response is considered 

immediate. 

There is no universal standard of minimum time for delayed toxic 

responses.

but 

Generally a response that takes more than a few days to develop is 

considered delayed. 

The time it takes for a systemic toxicant to act depends on many factors. 

Such as the rates of absorption, biotransformation, distribution, and 

excretion, as well as the speed of action at the target site.



Reversible versus irreversible toxic responses

Toxic responses differ in their eventual outcomes-

The body can recover from some toxic responses shows

reversible toxic response.

while others are irreversible toxic response phenomenon.

Irritation of the upper respiratory tract by inhaled

formaldehyde gas, for example, is rapidly reversible.

In that as soon as the inhalation exposure terminates, the

irritation subsides.

In contrast, the response produced by silica dust is

irreversible.

Because, once the silicotic nodules are formed, they remain in

the alveolar region of the lung.






































































