Introduction To Clinical Pathology
Pathology:

The word “pathology” is derived from two Greek words “Pathos” meaning “suffering” and “logos” meaning “study” or “knowledge”. So simply, pathology can be defined as the study of suffering.


Pathology may be defined as the branch of medical science dedicated to the study of essential nature of disease specially the changes that cause disease or are caused by disease.


Clinical pathology is the combination of basic science and clinical science (medicine) applied to the solution of clinical problems i.e. it is a bridge between medical science and common science.
Division:

We can divide clinical pathology into two sections –
1. General pathology: It discusses the changes in the cells or tissue when pathologic/abnormal stimuli are applied or due to inherited defects. So inflammation, cell injury etc. fall under general pathology.

2. Systemic/special pathology: It discusses pathology of different organs i.e. alterations in different organs responsible for disorders. So lung cancer, breast cancer, myocardial infarction etc. fall under systemic pathology.

Concerned areas:

Pathology is concerned with mainly the following four -
1. Etiology

2. Pathogenesis

3. Morphological change

4. Clinical significance/Manifestation of disease

Etiology:

Etiology is the description of the causative factors of a disease. There can be two types of causative factors-

1. Intrinsic/genetic → These are the genetic factors inherited

2. Extrinsic/acquired → Environmental, infections, pollution etc.

At first it was thought that a single causative factor is responsible for a single disease. But now we say that multiple factors are responsible for a single disease for example an environmental factor may be induced by genetic factors.

Pathogenesis:

It discusses the origin and mechanism of development of disease. It discusses all the steps involved in the expression of the symptoms of the disease i.e. expression of the disease.

It is a major domain of pathology even when etiology is known. For example, etiology of cystic fibrosis is defective gene, but the biochemical and morphologic changes that causes cysts and fibrosis fall under pathogenesis.
Morphological change:

It discusses the structural changes in the body i.e. cells and tissues due to the disease or the structural changes that cause disease.
Clinical significance:

It discusses the method of identifying the disease. It is sometimes referred as manifestation of disease.


The symptoms of diseases are discussed here in both morphological and molecular level. Biochemical and morphologic changes will lead to functional abnormalities. This abnormality will lead to symptoms of disease and its progress. 
Theory of pathology:

The fact that diseases occur due to some causes or reasons is an ancient concept.


For the Arcadians (2500 B.C.) diseases were thought to be caused by evil spirits or gods due to the sins of the patients.

During the age of Hippocrates, it was though that, diseases occurred due to imbalances (changes) of humors (e.g. body fluid, bile). The discussion of diseases based on this theory is termed as humoral pathology.

Modern pathology:

In the nineteenth century, Rudolph Virchow put forward a theory that contributes most to the modern pathology. Since cell is the structural and functional unit of the body, virtually all diseases/injuries will affect the cell first causing structural and molecular alterations.

This led to considering pathology with study of origin, molecular mechanism and structural changes of cell injury (i.e. cell particular pathology). Thus Rudolph Virchow is called the father of modern pathology.
Few related topics:
Apoptosis:

Apoptosis is the programmed death of cells.


There is a limit to the lifespan of every cell. When the cell reaches its limit it dies due to the exhaustion of the cellular material or by enzymatic/phagocytic method. This is important to control formation and growth of tumors.

Necrosis:

It is the death of cells, tissues or organs caused by some injurious factors. This is a result of irreversible injury.

Human genome:

All the genes in the body together are called genome. Primarily it is thought that the human genome comprises of 65-80 thousand genes. But so far 26 thousand genes have been discovered.
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Human genome Mitochondrial

genome

(37 genes)

Nuclear

genome

(26 thousand genes)

Protein coding

genes

(20 thousand)

RNA coding

genes

(6 thousand)

Genes for protein

synthesis

(13 genes)

Genes for tRNA

synthesis

(22 genes)

Genes for rRNA

synthesis

(2 genes)



As we can see the genome is distributed in the nucleus of the cell as well as the mitochondria.


It should be noted that there are many proteins required in the mitochondria. But it can only synthesize only 13 proteins with its own genes using the ribosome present in its crista. Rest of the proteins are synthesized in the cytoplasmic ribosome and then transported to the mitochondria.

Cellucar change:


In organs, a system of extracellular matrix is necessary alongside the cells for integrity. When a pathologic stimulus is applied the changes occur in the following direction -
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Such stimulus may be-

· Environmental

· Genetic

This injury has two fates-

1. Change of the cell with adaptation.

2. Inability of the cell to adapt leading to injury and/or death.

Injury:


When the cell is incapable of adapting to the pathologic stimuli the condition is termed as injury.

[image: image3.emf]I


n


j


u


r


y


R


e


v


e


r


s


i


b


l


e


I


r


r


e


v


e


r


s


i


b


l


e


C


e


l


l


 


d


e


a


t


h


N


e


c


r


o


s


i


s


(


P


h


a


g


o


c


y


t


o


s


i


s


 


a


n


d


 


r


e


m


o


v


a


l


)


A


p


o


p


t


o


s


i


s




Injury Reversible
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(Phagocytosis and removal)

Apoptosis



It is of two types-
1. Reversible injury: When the cell/tissue/organ can recover from the injury to the normal state the injury is termed reversible injury. An injury is reversible to a certain point and removal of the injurious stimulus will cause recovery.

2. Irreversible injury: When the cell is unable to recover from the injurious state the injury is termed irreversible injury. This may occur due to continuous damage to the cell. Irreversible injury inevitably leads to cell death through necrosis or apoptosis.

Adaptation:


Reversible structural and functional responses to severe physiologic or mild pathologic stimuli which enable the cell to survive and function in altered steady state.

The normal cell maintains a steady state called homeostasis during which it is able to function properly. But when a stimulus is applied to survive its number, size, structure, metabolism and functions are changed so that it can survive. This is adaptation and it can take place in several distinct forms -

1. Hyperplasia: It is the increase of number of cells in an organ or tissue. This may occur due to increased demand and external stimulation. Since the number of cells is increased the volume of the organ is also increased. An example is BPH (Benign Prostate Hyperplasia).

2. Hypertrophy: It is the increase of the size of the cells of an organ which also results in the increase of the size of the organ.
3. Atrophy: It is the shrinkage of the cell size by loss of cell substances. Evidently organ size is also decreased. It may occur due to deficiency of nutrients and other cell building materials.
4. Metaplasia: It is the situation where one type of cells is replaced/changed by another type of cells in a tissue or organ due to injurious stimuli.
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