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PATHOLOGY GENETICS 
 

 

(Annual 2004) 

Que no 1: Compare features of Autosomal Dominant with Autosomal 
Recessive. 

Ans: 

 
(Annual 2005) 
   

Que no 2: What is Gene Mutation? Give its types with common 
examples and their effect. 

Ans: 
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 Gene Mutation is a mutation that causes changes in the normal sequence of 

nucleotides. 
 Point mutation is a mutation that results from the substitution of a 

single nucleotide base by a different base, resulting in the replacement 
of one amino acid by another in the protein product.  

For Example: The substitution of Thymine with Alanine in Gene 
(DNA) results in substitution of glutamic acid by valine in Hb and 

results in sickle cell anemia. 
 

Types of Point mutation 
1. Missense mutation: A point mutation that alters the meaning 

of the genetic code. E.g. The mutation in the β-globin chain of 
hemoglobin giving rise to sickle cell anemia. 

2. Nonsense mutation: A point mutations may change an amino 
acid codon to a chain termination codon, or stop codon. The 

result is that the protein is incomplete or nonfunctional 

Frame shift Mutations: occur when the insertion or deletion of one or two 
base pairs alters the reading frame of the DNA strand. E.g. four-base 

insertion in the hexosaminidase A gene, leading to a frame shift mutation. 
This mutation is the major cause of Tay-Sachs disease in Ashkenazi Jews. 

 
Trinucleotide repeat mutations: are characterized by amplification of a 

sequence of three nucleotides. Although the specific nucleotide sequence 
that undergoes amplification varies with different disorders, all affected 

sequences share the nucleotides guanine (G) and cytosine (C).  
 

For example, in fragile X syndrome, there are 200 to 4000 tandem repeats 
of the sequence CGG within a gene called FMR1. In normal populations, the 

number of repeats is small, averaging 29. The expansions of the 
trinucleotide sequences prevent normal expression of the FMR1 gene, thus 

giving rise to mental retardation. 

 
                       

(Annual 2007) 
 

Que no 3: A mother notices that her 1year old child is unresponsive 
to the environment, abundant neck skin, transverse palmar crease, 

flat facial profile, epicanthic folds, and wide set ears. 
a) What genetic disorder does this child have? 

b) What is the pathogenesis? 
 

Ans: 
 

 a)  
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           Underlying chromosomal abnormality is Down syndrome 

        
b)  

1. Most common cause of trisomy, and therefore of Down syndrome is 
meiotic nondisjunction. The parents of such children have a normal 

karyotype and are normal in all respects. Maternal age has a strong 
influence on the incidence of Down syndrome. The correlation with 

maternal age suggests that in most cases the meiotic nondisjunction of 
chromosome 21 occurs in the ovum. Indeed, in 95% of cases the 

extra chromosome is of maternal origin. The reason for the increased 
susceptibility of the ovum to nondisjunction is not fully understood. 

 
2. In about 4% of all patients with trisomy 21, the extra chromosomal 

material is present not as an extra chromosome but as a 
translocation of the long arm of chromosome 21 to chromosome 22 

or 14. Such cases frequently (but not always) are familial, and the 

Trans located chromosome is inherited from one of the parents, who 
typically are a carrier of a robertsonian translocation. 

 
3. Approximately 1% of patients with trisomy 21 are mosaics, usually 

having a mixture of 46- and 47-chromosome cells. These cases result 
from mitotic nondisjunction of chromosome 21 during an early 

stage of embryogenesis. 
 

Resulting trisomy at 21st chromosomal pair causes clinical symptoms 
of Down syndrome by 150% expression of 37% genes and also 

suppression of some genes related to CNS development located on 
other chromosomes by producing miRNAs (inhibitory messenger 

RNAs) 
 

(Annual 2008) 

 
Que no 4: A child brought to a peadratician is mentally retarded, flat 

facial profile with epicanthal fold, simian creases, abundant neck 
skin, umbilical hernia, hypotonia with increased gap between 1st and 

2nd toe. 
a) What is this child suffering from? 

b) What is chromosomal abnormality and what is its cause? 
Ans:   

 a)  
                          Down syndrome 

 b) 
                 Chromosomal abnormality is Autosomy 21. 
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1. Most common cause of trisomy, and therefore of Down syndrome, is 

meiotic nondisjunction. The parents of such children have a normal 
karyotype and are normal in all respects. Maternal age has a strong 

influence on the incidence of Down syndrome. The correlation with 
maternal age suggests that in most cases the meiotic nondisjunction of 

chromosome 21 occurs in the ovum. Indeed, in 95% of cases the 
extra chromosome is of maternal origin. 

 
The reason for the increased susceptibility of the ovum to 

nondisjunction is not fully understood. 
 

2. In about 4% of all patients with trisomy 21, the extra chromosomal 
material is present not as an extra chromosome but as a 

translocation of the long arm of chromosome 21 to chromosome 22 
or 14. Such cases frequently (but not always) are familial, and the 

trans located chromosome is inherited from one of the parents, who 

typically are a carrier of a robertsonian translocation. 
 

3. Approximately 1% of patients with trisomy 21 are mosaics, usually 
having a mixture of 46- and 47-chromosome cells. These cases result 

from mitotic nondisjunction of chromosome 21 during an early 
stage of embryogenesis. 

 
Resulting trisomy at 21st chromosomal pair causes clinical symptoms 

of down syndrome by 150% expression of 37% genes and also 
suppression of some genes related to CNS development located on 

other chromosomes by producing miRNAs (inhibitory messenger 
RNAs) 

 
(Annual 2009) 

 

Que no 5: What is Gene Mutation and what is its clinical 
significance? 

 
Ans:  

Gene Mutation is a mutation that causes changes in the normal sequence of 
nucleotides. 

Clinical significance: Genetic disorders are far more common than is 
widely appreciated. The lifetime frequency of genetic diseases is estimated 

to be 670 per 1000. Furthermore, the genetic diseases encountered in 
medical practice represent only the tip of the iceberg, that is, those 

with less extreme genotypic errors permitting full embryonic 
development and live birth. It is estimated that 50% of spontaneous 

abort uses during the early months of gestation have a demonstrable 
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chromosomal abnormality; there are, in addition, numerous smaller 

detectable errors and many others still beyond our range of identification. 
About 1% of all newborn infants possess a gross chromosomal abnormality, 

and approximately 5% of individuals under age 25 develop a serious disease 
with a significant genetic component. 

 
Gene mutations cause a very large number of disorders. A single alteration 

in nucleotide sequence as in sickle cell anemia can cause serious clinical 
disease.  

Also as the sequencing of human genome is completed we are coming to 
know more about the functions of genes and thus about the disorders 

caused when genes are not functioning, partially functioning or 
malfunctioning. Some genetic defects can make a person more susceptible 

to certain kind of infection for example. 
Thus gene mutations are very significant clinically. 

 

(Supplementary 2009) 
 

Que no 6: What is Mosaicism? Explain with examples. 
 

Ans:  
Mosaicism is a condition in which there is diversity in number of 

chromosomes. Different numbers of chromosomes are present in the body. 
Some cells have normal number and some have abnormal number of 

chromosomes. 
 Mosaicism results from non-disjunction during mitosis of embryonic 

cells. 
 

If non disjunction occurs during mitosis then two daughter cells with 
different number of chromosomes are produced which are aneuploid 

i.e. the no. of chromosomes is not an exact multiple of 23.These cells 

will later on divide by mitosis as normal cells producing populations 
of cells with 45 or 47 chromosomes. 

 
Mosaicism is responsible for 4% cases of down syndrome. Mosaicism 

is also said to be a cause of turner syndrome in some cases. 
 

 
 

(Annual 2010) 
 

Que no 7:  
a) What are the various transmission patterns of autosomal 

dominant disorders?          
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b) Enlist THREE autosomal dominant disorders affecting skeletal 

system.                                                                                               
 

Ans: 
a)               (Any four of these would be sufficient) 

 Autosomal dominant disorders are manifested in the heterozygous 
state, so at least one parent of an index case is usually 

affected; 
 

 Both males and females are affected,  
 

 Both can transmit the condition.  
 

 When an affected person marries an unaffected one, every child has 
one chance in two of having the disease.(50% normal;50% 

affected) 

 
 With any autosomal dominant disorder, some patients do not have 

affected parents. Such patients owe their disorder to new 
mutations involving either the egg or the sperm from which 

they were derived. Their siblings are neither affected nor at 
increased risk for development of the disease. 

 
 Some persons inherit the mutant gene but are phenotypically 

normal. This mode of expression is referred to as reduced 
penetrance. 

 In many conditions, the age at onset is delayed, and symptoms and 
signs do not appear until adulthood (as in Huntington disease).  

 
b)  

1. Marfan Syndrome 

2. Osteogenesis Imperfecta 
3. Achondroplasia 

4. Some variants of Ehlers-Danlos Syndrome. 
 

Que no 8:  
a) Define MUTATION? Enumerate THREE types of possible 

mutations.                                                                                                                                                                                      
b) How genes are transferred from one bacterium to another?   

 
Ans:  

a) Mutation refers to any event that changes genetic structure; any 
alteration in the inherited nucleic acid sequence of the genotype of an 

organism. 
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                                        OR 

Simply, permanent changes in the DNA Sequence. 
 

THREE types of possible mutations are 
1. Point mutations 

2. Frame shift mutations 
3. Trinucleotide repeats mutations.   

 
b)  The transfer of genetic information from one cell to another can occur 

by three methods: conjugation, transduction, and 
transformation  

Conjugation: Conjugation is the mating of two bacterial cells, during 
which DNA is transferred from the donor to the recipient cell .The 

mating process is controlled by an F (fertility) plasmid (F factor), 
which carries the genes for the proteins required for conjugation. One 

of the most important proteins is pilin, which forms the sex pilus 

(conjugation tube).  
Mating begins when the pilus of the donor male bacterium carrying the F 

factor (F + ) attaches to a receptor on the surface of the recipient female 
bacterium, which does not contain an F factor (F − ). 

 
 An F plasmid is being transferred from an F + donor bacterium to an 

F − recipient. The transfer is at the contact site made by the sex 
pilus. 

 
Transduction: Transduction is the transfer of cell DNA by means of a 

bacterial virus (bacteriophage, phage) . During the growth of the virus 
within the cell, a piece of bacterial DNA is incorporated into the virus particle 

and is carried into the recipient cell at the time of infection. 
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Within the recipient cell, the phage DNA can integrate into the cell DNA and 

the cell can acquire a new trait—a process called lysogenic conversion. 
 

Transformation: Transformation is the transfer of DNA itself from one 
cell to another. 

 
(Supplementary 2010) 

Que no 9: Give an account of numerical and structural alterations in 
various cytogenetic disorders.                            05 

Ans: Cytogenetic disorders may result from alterations in the number or 
structure of chromosomes and may affect autosomes or sex 

chromosomes  
STRUCTURAL ABNORMALITIES 

Structural changes in the chromosomes usually result from chromosomal 
breakage followed by loss or rearrangement 

of material. 

 
 Translocation (transfer of a part of one chromosome to another 

chromosome).This may be balanced (i.e. equal pieces exchanged). 
OR Unbalanced (i.e. unequal pieces exchanged). 

 A special pattern of translocation involving two acrocentric 
chromosomes is called centric fusion type, or robertsonian 

translocation. The breaks typically occur close to the centromere, 
affecting the short arms of both chromosomes. 

 
 Isochromosomes result when the centromere divides horizontally 

rather than vertically. One of the two arms of the chromosome is then 
lost, and the remaining arm is duplicated, resulting in a chromosome 

with two short arms only or two long arms only. 
 Deletion involves loss of a portion of a chromosome. 

A single break may delete a terminal segment. Two interstitial breaks, 

with reunion of the proximal and distal segments, may result in loss of 
an intermediate segment. The isolated fragment, which lacks a 

centromere, almost never survives, and thus many genes are 
lost.  

 
 Inversions occur when there are two interstitial breaks in a 

chromosome, and the segment reunites after a complete turnaround. 
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 A ring chromosome is a variant of a deletion. After loss of segments 

from each end of the chromosome, the arms unite to form a ring. 
 

 
Numeric Disorders: These result from non-disjunction. 

For example: 
1. Trisomy 21 (Down syndrome) 

2. Trisomy 18 (Edward syndrome) 
3. Trisomy 13 (Patau syndrome) 

4. Klinefelter syndrome (mostly 47,XXY, Approximately 15% of the 
patients show mosaic patterns, including 46,XY/47,XXY, 

47,XXY/48,XXXY, and variations on this theme) 
5. Turner syndrome(45,X one X chromosome is missing) 

 

(Annual 2011) 
 

Que no 10: Define MUTATION? Describe its various types. 
 

Ans: Mutation refers to any event that changes genetic structure; any 
alteration in the inherited nucleic acid sequence of the genotype of an 

organism. 
                                        OR 

Simply, permanent changes in the DNA Sequence. 
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THREE types of possible mutations are 
1. Point mutations 

2. Frame shift mutations 
3. Trinucleotide repeat mutations 

 
Point Mutation: It results from the substitution of a single nucleotide base 

by a different base, resulting in the replacement of one amino acid by 
another in the protein product. E.g. the substitution of Thymine with 

Alanine in Gene (DNA) results in substitution of glutamic acid by valine in 
Hb and results in sickle cell anemia. 

 Frame shift mutations: They occur when the insertion or deletion of one 
or two base pair alters the reading frame of the DNA strand.  

Trinucleotide repeat mutations: They belong to a special category, 
because these mutations are characterized by amplification of a sequence of 

three nucleotides. 

Although the specific nucleotide sequence that undergoes amplification 
varies with different disorders, all affected sequences share the nucleotides 

guanine (G) and cytosine (C). 
(Supplementary 2011) 

 
Que no 11: A 40 years old female gives birth to a child with flat facial 

profile, epicanthic folds, oblique palpebral fissure and mental 
retardation. 

a) What is possible underlying chromosomal abnormality in this 
child?                                                                                    

b) Describe the mechanism of development of this genetic 
abnormality.                                                         

 
Ans: 

a)   

               Underlying chromosomal abnormality is Down syndrome 
 

1. Most common cause of trisomy, and therefore of Down syndrome, is 
meiotic nondisjunction. The parents of such children have a normal 

karyotype and are normal in all respects. Maternal age has a strong 
influence on the incidence of Down syndrome. The correlation with 

maternal age suggests that in most cases the meiotic nondisjunction of 
chromosome 21 occurs in the ovum. Indeed, in 95% of cases the 

extra chromosome is of maternal origin. 
 

The reason for the increased susceptibility of the ovum to 
nondisjunction is not fully understood. 
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2. In about 4% of all patients with trisomy 21, the extra chromosomal 

material is present not as an extra chromosome but as a 
translocation of the long arm of chromosome 21 to chromosome 22 

or 14. Such cases frequently (but not always) are familial, and the 
Trans located chromosome is inherited from one of the parents, who 

typically are a carrier of a robertsonian translocation. 
 

3. Approximately 1% of patients with trisomy 21 are mosaics, usually 
having a mixture of 46- and 47-chromosome cells. These cases result 

from mitotic nondisjunction of chromosome 21 during an early 
stage of embryogenesis. 

Resulting trisomy at 21st chromosomal pair causes clinical symptoms 
of down syndrome by 150% expression of 37% genes and also 

suppression of some genes related to CNS development located on 
other chromosomes by producing miRNAs(inhibitory messenger 

RNAs) 

 
(Annual 2012) 

 
Question no 12: Describe the underlying genetic abnormality in 

Down syndrome. 
 

Answer:                                                              
1. Most common cause of trisomy, and therefore of Down syndrome, is 

meiotic nondisjunction. The parents of such children have a normal 
karyotype and are normal in all respects. Maternal age has a strong 

influence on the incidence of Down syndrome. The correlation with 
maternal age suggests that in most cases the meiotic nondisjunction of 

chromosome 21 occurs in the ovum. Indeed, in 95% of cases the 
extra chromosome is of maternal origin. 

 

The reason for the increased susceptibility of the ovum to 
nondisjunction is not fully understood. 

 
2. In about 4% of all patients with trisomy 21, the extra chromosomal 

material is present not as an extra chromosome but as a 
translocation of the long arm of chromosome 21 to chromosome 22 

or 14. Such cases frequently (but not always) are familial, and the 
Trans located chromosome is inherited from one of the parents, who 

typically are a carrier of a robertsonian translocation. 
 

3. Approximately 1% of patients with trisomy 21 are mosaics, usually 
having a mixture of 46- and 47-chromosome cells. These cases result 
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from mitotic nondisjunction of chromosome 21 during an early 

stage of embryogenesis. 
 

Resulting trisomy at 21st chromosomal pair causes clinical symptoms 
of down syndrome by 150% expression of 37% genes and also 

suppression of some genes related to CNS development located on 
other chromosomes by producing miRNAs(inhibitory messenger 

RNAs). 
 

 
(Supplementary 2012) 

 
Que no 13: A 40 years old female gives birth to a child with flat facial 

profile, epicanthic folds, oblique palpebral fissure and mental 
retardation. 

a) What is possible underlying chromosomal abnormality in this 

child?                                                                                    
b) Describe the mechanism of development of this genetic 

abnormality. 
 Ans: 

a) Underlying chromosomal abnormality is Down Syndrome 
b)  

1. Most common cause of trisomy, and therefore of Down syndrome, is 
meiotic nondisjunction. The parents of such children have a normal 

karyotype and are normal in all respects. Maternal age has a strong 
influence on the incidence of Down syndrome. The correlation with 

maternal age suggests that in most cases the meiotic nondisjunction of 
chromosome 21 occurs in the ovum. Indeed, in 95% of cases the 

extra chromosome is of maternal origin. 
 

The reason for the increased susceptibility of the ovum to nondisjunction 

is not fully understood. 
 

2. In about 4% of all patients with trisomy 21, the extra chromosomal 
material is present not as an extra chromosome but as a 

translocation of the long arm of chromosome 21 to chromosome 22 
or 14. Such cases frequently (but not always) are familial, and the 

translocated chromosome is inherited from one of the parents, who 
typically are a carrier of a robertsonian translocation. 

 
3. Approximately 1% of patients with trisomy 21 are mosaics, usually 

having a mixture of 46- and 47-chromosome cells. These cases result 
from mitotic nondisjunction of chromosome 21 during an early 

stage of embryogenesis.  
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Resulting trisomy at 21st chromosomal pair causes clinical symptoms 
of down syndrome by 150% expression of 37% genes and also 

suppression of some genes related to CNS development located on 
other chromosomes by producing miRNAs(inhibitory messenger 

RNAs). 
 

(Annual 2013) 
 

Que no14: Write short notes on x-linked disorders. 
Ans: An X-linked disorder features an abnormal gene on the X chromosome. 

All sex-linked disorders are X-linked. No Y-linked diseases are known as yet. 
The expression of an X-linked disorder is different in males 

and females. Females, having two X chromosomes, may be homozygous or 
heterozygous for a given trait, and the clinical expression of that trait is 

variable, depending on whether it is dominant or recessive. By contrast, 

males, having only one X chromosome are said to be hemizygous for the 
trait, so regardless of whether the trait is dominant or recessive, it is 

invariably expressed by the male. 
X-linked Dominant Traits (Two points would be sufficient) 

Distinctive features include the following: 
• Females are affected twice as frequently as males. 

• A heterozygous female transmits the disorder to half her children whether 
male or female. 

• A male with a dominant X-linked disorder transmits the disease only to his 
daughters, never to his sons. 

 
Examples: Only a few X-linked dominant disorders are described, among 

which are familial hypophosphatemic rickets and ornithine transcarbamylase 
defi ciency. 

 

 
 

X-linked Recessive Traits (Two points would be sufficient) 
Distinctive features include the following: 

• Most X-linked traits are recessive; that is, heterozygous females do not 
exhibit clinical disease. 

• Sons of females who are carriers of the trait have a 50% chance of 
inheriting the disease; the daughters are not symptomatic. 

• All daughters of affected males are asymptomatic carriers, but the sons 
are free of the trait and cannot transmit the disease to their children. 

• Symptomatic homozygous females result only from the rare mating of an 
affected male and an asymptomatic heterozygous female. 
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• The trait tends to occur in maternal uncles and in male cousins descended 

from the mother’s sisters. 

 
 

(supplementary 2013) 
Que no 15: A patient comes to genetics OPD as he has a distinctive 

body habitué, with increase in length between soles and pubic bone. 
There is reduced facial, body and pubic hair. The patient has 

Hypogonadism and gynecomastia. 
a) Name the cytogenetic disorder most likely present in this 

patient. 
b) Give its karyotype and underling defect that results in this 

karyotype. Which hormone level estimation will help in 
diagnosis?  

Ans: 

a) Klinefelter syndrome 
b) Most affected patients have a 47, XXY karyotype.  

 
Underlying defect: 

This karyotype results from nondisjunction of sex chromosomes during 
meiosis. The extra X chromosome may be of either maternal or paternal 
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origin. Advanced maternal age and a history of irradiation in either 

parent may contribute to the meiotic error resulting in this condition. 
Approximately 15% of the patients show mosaic patterns, including 

46,XY/47,XXY, 47,XXY/48,XXXY, and variations on this theme. The 
presence of a 46, XY line in mosaics usually is associated with a milder 

clinical condition. 
 

Hormone levels estimation: Estrogen level estimation may be of great 
help in diagnosis as higher estrogen level can also cause similar symptoms 

 

 

Solved by Sabeeh Chughtai 
Co-ordinator @Med-com  
 From Rashid Latif medical college, Lhr 
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IMMUNOLOGY 
 

(ANNUAL 2004) 
                                                   

Que no 1:  Describe MHC -1 (Major history compatibility complex 
class-1) 

Ans:     

  
 STRUCTURE 

 These are glycoproteins found on the surface of all nucleated 
cells 

 The complete class 1 protein is composed of45,0000 molecular 
weight heavy chain bound to β2 macroglobulin. 

 The heavy chain is highly polymorphic and is similar to 
immunoglobulin molecule; it has hyper variable region in its N-

terminal region. 
 The polymorphism of these molecules is important in 

recognition of self and non-self. 
 The heavy chain also has a constant region where the CD8 

protein of the cytotoxic T cell binds. 
FUNCTION: 

 These are involved in the activation of cytotoxic T cell and 

stabilization of interaction between T cell and antigen presenting 
cell. 

 The activation occurs when a certain cell becomes infected with 
virus and viral proteins are synthesized within the cell. 

 These viral proteins are presented on cell surface in association 
with MHC-1 proteins. 

 T  Cell receptor of cytotoxic T cell interacts with viral antigen 
presented in association with MHC-1 protein and activation of T 

cell occurs. 
 CD8 protein on cytotoxic t cell binds with MHC-1 on virus 

infected cell, thus stabilizing the interaction between two cells. 
          

(ANNUAL 2005) 
 

 Que no 2: Briefly write the functions of macrophages. 

ANSWER:  Macrophages have three main functions i.e. phagocytosis, 
antigen presentation and cytokine production. 

 PHAGOCYTOSIS:  Ingestion and killing of microbes in phagoly 
some. Killing caused by reactive oxygen intermediates such as 

superoxide, reactive nitrogen intermediates i.e. nitric oxide and 
lysosomal enzymes i.e. potease, nucleases and lysozyme. 

 ANTIGEN PRESENTATION: Presentation of antigen in 
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association with class II proteins to CD4 positive helper T cells. 

Also displays B7 protein which acts as a co-stimulator of helper 
T cell. 

 CYTOKINE PRODUCTION: Synthesis and release of cytokines 
such as IL-1 and TNF and chemokines such as IL-8. 

 
(ANNUAL 2007) 

 
Que no 3: A 45 years old female presented with painless 

enlargement of thyroid gland, her serum shows circulating 
antithyroid antibodies. 

a) What is your most likely diagnosis? 
b) Enumerate 4 organ specific autoimmune diseases. 

Ans: 
a) The most likely diagnosis is Hashimoto’s diseases. In Hashimoto’s 

disease auto antibodies are formed against Thyroid peroxidase. 

Hashimoto’s disease is diagnosed mainly on the basis of serum 
antibodies and also thyroid swelling is painless in Hashimoto’s disease 

(The other differential diagnosis is Graves disease but in given scenario 
it’s not mentioned that the patient is either hyper or hypothyroid. So 

we have to consider both. But graves’ disease is diagnosed mainly 
through symptoms and serum Thyroid hormones and TSH levels. So 

most likely diagnosis is Hashimoto’s disease.) 
 

b) 4 ORGAN SPECIFIC DISEASES AUTOIMMUNE  
 Multiple sclerosis. 

 Celiac disease 
 Insulin dependent and Insulin-resistant diabetes mellitus. 

 Myasthenia Gravis 
 Crohn’s disease 

 

(ANNUAL 2008) 
Que no 4: Tuberculosis is an important health problem in Pakistan 

and WHO has declared it  as global emergency. 
a) What is the basis of tuberculin test? 

b) Give four other examples of Type IV hypersensitivity. 
Ans: 

a) Delayed hypersensitivity is responsible for  tuberculin skin test. When 
a patient who is previously  exposed to Mycobacterium tuberculosis is 

injected with a small amount of tuberculin (PPD) intradermally, there is 
little reaction occurs in first few hours. Gradually, however, induration 

and redness develop and reach peak in 48 hours to 72 hours. A 
positive skin test indicates the person has been previously infected 

with the agent but it does not confirm the diagnosis of current 
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infection. 

Indurated skin rash is caused by CD-4 positive helper T cell and 
macrophages that are attracted to the injection site. 

 
b)  EXAMPLES OF TYPE IV HYPERSENSITIVITY 

 Lepromin test. 
 Coccidiodomycosis 

 Histoplasmosis 
 Contact dermatitis against poison oak, poison ivy, topical drugs, 

soaps, heavy metals(in jewelry) 
 

(ANNUAL 2009) 
Que no 5: A 26 years old obstetric patient becomes ill during first 

trimester of pregnancy with fever and lymphadenopathy. She is 
found to have titre of anti-Toxoplasma Gondi antibodies. She 

delivers a full term baby with no apparent sign of in-utero infection. 

a) The best test to diagnose acute infection in the neonate would 
be parasite specific ELISA for which isotype (class) of 

immunoglobulin. 
b) Give any 8 physiochemical/biological properties of this isotype 

of immunoglobulin. 
 

Ans: 
a) Ig E participates in host defenses against helminthes (worm) 

infections. So ELISA for Ig E antibody would be more appropriate. 
b) PHYSIOCHEMICAL PROPERTIES OF Ig E ANTIBODY: 

 SERUM CONC:  0.05mg/dl 
 WEIGHT: 190,000 

 SEDIMENTATION COEFFICIENT : 8S 
 STRUCTURE: Mon theomer 

 COMPLEMENT FIXATION: No 

 TRANSPLACENTAL PASSSAGE: No 
 MEDIATION OF ALLERGIC RESPONSES: Yes  

 OPSONIZATION:  No 
 ANTIGEN RECEPTORS ON B CELL : NO 

 
 

(SUPPLY 2009) 
Que no 6: A 28 Year old mother gives birth to her first child. The 

father is homozygous Rh D positive and the mother is homozygous 
Rh D negative. The baby is born without any complications but the 

mother is not given anti Rh immunoglobulin following the delivery. 
18 months later, she delivers another child who is anemic; slight 

jaundiced and has an enlarged spleen and liver. 
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a) Which type of hypersensitivity best describes this condition? 

b) Give the immunological basis of this condition in this patient. 
c) Give two other examples of this type of hypersensitivity. 

Ans: 
a) Type II (Cytotoxic hypersensitivity) is responsible for this condition. 

b) First baby delivered was heterozygous Rh positive as he received allele 
D (dominant) from father and allele d (recessive) from mother. During 

delivery fetal Rbcs crossed the placenta and entered into maternal 
circulation. As fetal Rbcs were Rh positive so mother immune system 

recognized them as foreign and produced antibodies against them. As 
the mother was not given anti Rh antibodies after delivery so they 

remained in maternal circulation. When she delivered second child 
these antibodies crossed the placenta and caused hemolysis of fetal Rh 

positive Rbcs. 
 

Antigen Ig G 

  
 

 + Complement   
 

Rbcs with antigen                  IgG binds to antigen                                                    
Membrane attack complex of complement lyses RBCs 

 
 

C)  EXAMPLES OF TYPE II HYPERSENSITIVITY: 
 ABO transfusion reactions. 

 Rheumatic fever. 
 Good pasture’s syndrome. 

 
(ANNUAL 2010) 

Que no 7: Define Hypersensitivity. Give the mechanism of type III 

hypersensitivity reaction with two examples. 
Ans: 

DEFINITION: Hypersensitivity is a term used when an immune response 
results in exaggerated or inappropriate reactions harmful to the host. 

MECHANISM OF TYPE III HYPERSENSITIVITY:  Type III hypersensitivity 
results when antigen-antibody complexes induce an inflammatory response 

in tissues. Whenever immune complexes are deposited, they activate the 
complement system. Polymorph nuclear cells are attracted to the site, and 

inflammation and tissue injury occurs. 
EXAMPLES: Arthus reaction and serum sickness. 

Arthus reaction: Antigen, antibody, and complement are deposited in 
vessels wall; polymorphonuclear cells infiltration and intravascular clumping 

of platelets then occur. These reactions can lead to vascular occlusion and 

RB

CC 

RB

C 
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necrosis causing intense edema and hemorrhage. 

Serum sickness: Serum sickness is a systemic inflammatory response to 
the presence of immune complexes deposited in many areas of the body. 

Occurs after the injection of foreign serum or more commonly exposure to 
certain drugs. Typical serum sickness results in fever, urticaria, arthralgia, 

lymphadenopathy, spleenomegaly and eosinoplhillia a few days to two weeks 
after injection of foreign serum or drug. 

 
(SUPPLY 2010) 

Que no 8: A 10 year old child from a village is brought to a basic 
health unit complaining of shortness of breath, wheezing, and 

exertional dyspnea and occasional urticarial. Fecal examination for 
ova and parasites is positive for numerous golden brown oval, rough 

shelled nematodes. Sputum samples are positive for nematode 
larvae and eosinophilic infiltrates. 

a) Name the underlying hypersensitivity mechanism for these 

child lungs’ symptoms. 
b) Give the immunological basis for this type of hypersensitivity. 

c) What is the beneficial role of Ig E? 
Ans: 

a) Type I hypersensitivity is responsible for child lungs’ symptoms. 
b) Allergen binds to Ig E on the surface of mast cells with the consequent 

release of several mediators which are responsible for symptoms. 
c) Ig E levels in serum increases during helminthes infections. Because 

worms are too large to be ingested by phagocytes, they are killed by 
eosinophils that release worm-destroying enzymes. Ig E specific for 

worm proteins binds to receptors on eosinophils, triggering the 
antibody-dependent cellular cytotoxicity (ADDC) response. 

 
(ANNUAL 2011) 

Que no 9: Briefly describe the role of helper T lymphocytes in 

immune reactions. 
Ans: T helper lymphocytes perform the following important functions. 

 Th-1 cells help activate cytotoxic T cells by producing IL-2. 
 Th-1 also helps in initiating delayed hypersensitivity response by 

producing primarily IL-2 and gamma interferon. 
 Cytokines e.g. gamma interferon produced by Th-1 cell help B 

cell to class switch to produce two subclasses of Ig G (namely Ig 
G 1 and Ig G 3) that are very effective opsonizes of bacteria. 

 T h-2 cells produce IL-4 and IL-5 which cause proliferation of B 
cells and differentiate into antibody producing plasma cells. 

These interleukins also induce class switching from Ig M, which 
is first class of immunoglobulin produced, to other classes like Ig 

A, Ig G and Ig E. 
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(SUPLLY 2011) 
Que no 10: 

a) What are the mediators of type -1 hypersensitivity? 
b) Describe the role of mast cells in type-1 hypersensitivity. 

Ans: 
a) MEDIATORS OF TYPE-1 HYPERSENSITIVITY: 

 Histamine. 
 Slow- reacting substances of anaphylaxis (SRS-A). 

 Eosinophilic chemotactic factor of anaphylaxis(ECF-A) 
 Serotonin(hydroxytryptamine) 

 Prostaglandins and thromboxanes. 
 Platelet-activating factor (PAF-A) 

b) ROLE OF MAST CELLS IN TYPE-1 HYPERSENSITIVITY: 
 Mast cells play an important role in immediate phase of Type-1 

hypersensitivity. 

 The process begins when an antigen induces the formation of Ig E 
antibody, which binds firmly through its Fc portion to receptors on 

the surface of basophils and mast cells. 
 Reexposure to the same antigen results in cross-linking of the cell-

bound Ig E, degranulation of mast cells and release of mediators 
from mast cells. These mediators are responsible for the symptoms 

of hypersensitivity reaction such as edema, erythema (wheal and 
flare) and itching etc. 

 
 

 
(ANNUAL 2012) 

Que no 11: A 10 year old child presented with a 3 day history of high 
grade fever and flu like symptoms during the recent dengue 

epidemic. With a clinical suspicion of dengue fever his lab 
investigations were ordered by the house officer on duty with an 

urgent request for serological tests. 
a) Is the test request appropriate? Give an account of the lab 

investigations available for diagnosis of dengue fever in 
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relations to the timings of presentation. 

b) How does the host immune response influence the 
development of severe form of this disease in the infected 

person? 
Ans: 

PART A 
 No the test was not appropriate. Because antibodies Ig Mand Ig G 

produced after one week of infection. So serological test are not useful 
during the first week of infection. During the first week diagnosis can 

be made through viral isolation in cell cultures, nucleic acid detection 
by PCR and viral antigen detection (NS1). But these tests are not 

widely available due to their greater costs. Detection of NS1 antigen 
within first week is done, PCR is most reliable but expensive. 

 After first week IGM is formed and after 2 weeks IgG formed so they 
can be found by ELISA after 2 weeks...PCR is most  

 

                     PART B 
 Severe form of the disease i.e. dengue hemorrhagic fever is due to 

the production of large amount of cross-reacting antibodies at the time 
of second dengue infection. 

 The pathogenesis is: The patient recovers from classis dengue caused 
by one of the four serotypes, and antibody against that serotype is 

produced. 
 When the patient is infected with other serotype of dengue virus, an 

anamnestic, heterotypic response occurs and large amounts of cross-
reacting antibody to the first serotypes are produced. 

 The immune complexes composed to virus and antibody activate 
complement, causing increased vascular permeability and 

thrombocytopenia causing hemorrhage and shock. 
 Or the hypothesis is that the antibodies increase the entry of virus into 

monocytes and macrophages, with the consequent liberation of a large 

amount of cytokines leading to shock and hemorrhage. 
 

(SUPPLY 2013) 
Que no 12: An eighteen month old male child remained alright 

during first 6 months life. He then started having recurrent bacterial 
infections such as otitis media and pneumonia. Most of these 

infections were caused by severe extracellular pyogenic organism. 
On investigation his immunoglobulin G (Ig G) level was extremely 

low. 
a) Which immune cells are likely to be deficient in him, why was 

he protected against bacterial infections during the first 6 
months of life? 

b) Give the pattern of antibody production following initial antigen 
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administration (primary antibody response) and booster 

injection (secondary antibody response). 
Ans: 

 
a)  Mature B cells appear to be deficient in him. The child is likely to 

suffer from X-linked hypogammaglobulinemia. The child was protected 
during the first six months of age due to presence of maternal Ig G 

antibodies (passes through placenta and enters fetal circulation). At 
the age of 6 months child suffered from pyogenic bacterial infections 

because maternal antibody is no longer present in sufficient amount to 
be protective. 

 
b) PRIMARY ANTIBODY RESPONSE: 

 The primary response occurs the first time that the antigen is 
encountered. 

 In primary response, antibodies are detectable after long lag period 

than occurs in secondary response. 
 The lag period of primary response is typically 7 to 10 days. 

 The first antibodies to appear in the primary response are Ig M 
followed by IgG or Ig A. 

 The serum antibody concentration continues tries or several weeks , 
then declies to very low levels.  

            SECONDARY ANTIBODY RESPONSE: 
 When there is second encounter with the same antigen or closely 

reacted(cross-reacting) one, months or years after the primary 
response, there is rapid antibody response to higher levels than the 

primary response. 
 This is due to persistence of antigen-specific “memory cells” after the 

first contact. These memory cells proliferate to form a large clone of 
specific B cells and plasma cells, which mediate the secondary antibody 

response. 

 During the secondary response, the amount of Ig M produced is similar 
to that after first contact with antigen. However, a much larger amount 

of Ig G antibody is produced. 
 The levels of antibodies tend to persist much longer than primary 

response. 
 Lag period is only 3- days. 
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(ANNUAL 2013) 
Que no 13: Draw and label the structure of Ig M. 

 
Ans: 
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 (ANNUAL 2012)     

 Que no 14: A patient is suffering from pulmonary tuberculosis. A 
path gnomic histological lesion is produced in his lungs.       

a) Which type of hypersensitivity reaction is responsible for 
producing this lesion. 

b) Describe the mechanism of formation of this lesion. 
 

   Ans: 
 

a) Type IV or cell mediated or delayed hypersensitivity is responsible for 
producing the lesion of pulmonary tuberculosis 

 
b) In case of pulmonary tuberculosis, prolonged delayed type 

hypersensitivity against persistent microbes or  other stimuli may 

result in a special morphologic pattern of reaction called 

granulomatous inflammation. The initial perivascular CD4+ T cell 

infiltrate is progressively replaced by macrophages over a period of 2 

to 3 weeks. These accumulated macrophages exhibit morphological 

evidence of activation, that is, they become large, flat and 

eosinophilic, and are called epitheloid cells. These epitheloid cells 

occasionally fuse under the influence of cytokines to form 

multinucleate giant cells. A microscopic aggregate of epitheloid cells, 

typically surrounded by collar of lymphocytes, is called a granuloma. In 

the center of granuloma, there is development of abnormal cell death 

(necrosis) causing characteristic lesion of T.B. 

 

 
(SUPPLY 2014) 

Que no 15: A 40 years old woman has an ovarian mass. Her CA 125 

is elevated. Define CA 125 and what the conditions in which it is 

elevated are. 

Ans:  CA-125 ( Cancer antigen 125) , carcinoma antigen  also known as 

mucin 16, is a glycoprotein that in humans encoded by MUC 16 gene. MUC 

16  is a member of the mucin family glycoproteins.CA-125 has found 

application  as a tumor marker on biomarker that may be elevated in  blood  

of some patients with specific cancer ( e-g ovarian carcinoma) or other 

benign conditions. 
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Que no 16:  A 60 years old man has 3 cm liver mass. How can tumor 

markers help in diagnosis.  

Ans:  A tumor marker is a biomarker found in blood, urine or body tissues 

that can be elevated in cancer.  

Alpha fetoprotein is a tumor marker for hepatocellular carcinoma.  Alpha 

fetoprotein is an oncofetal antigen or embryonic  antigen , which is 

expressed during embryogenesis but not in normal adult tissues. 

Derepression of genes that encode this antigen causes its reexpression in 

liver cancers. Antibodies rose against this antigen which is useful for the 

detection of alpha fetoproteins thus helping in diagnosis of hepatocellular 

carcinoma. 

 

(ANNUAL 2012)    
Que no 17: A patient is suffering from pulmonary tuberculosis. A 

pathognomic histological lesion is produced in his lungs.       

c) Which type of hypersensitivity reaction is responsible for 
producing this lesion. 

d) Describe the mechanism of formation of this lesion. 
 

   Ans: 
 

a) Type IV or cell mediated or delayed hypersensitivity is responsible for 
producing the lesion of pulmonary tuberculosis 

b) In case of pulmonary tuberculosis, prolonged delayed type 
hypersensitivity against persistent microbes or  other stimuli may result 

in a special morphologic pattern of reaction called granulomatous 
inflammation.The initial perivascular CD4+ T cell infiltrate is 

progressively replaced by macrophages over a riod of 2 to 3 weeks. 
These accumulated macrophages exhibit morphological evidence of 

activation, that is, they become large, flat and eosinophilic, and are 

called epitheloid cells. These epitheloid cells occasionally fuse under the 
influence of cytokines to form multinucleate giant cells. A microscopic 

aggregate of epitheloid cells, typically surrounded by collar of 
lymphocytes, is called a granuloma. In the center of granuloma, there 

is development of abnormal cell death (necrosis) causing characteristic 
lesion of T.B. 

 
 

Solved by Syeda Faiza 

Co-ordinator @Med-com  
From Rawalpindi medical college, Lhr 
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NEOPLASIA 
 
(Annual 2005) 

Que no 1: Define tumor suppression genes. 
Ans: Tumor suppression genes encode proteins that control cell proliferation 

by regulating the cell cycle. Mutations of tumor suppressor genes contribute 

to limitless replicative potential in neoplasms. 
 

(Annual 2013) 
Que no 2: A 40-year old obese looking man who is a chain smoker 

comes to the hospital with a history of chronic cough and weakness. 
On investigation he is diagnosed to have carcinoma lung. 

A. What do you understand by paraneoplastic syndromes? What are 
the expected clinical syndromes in carcinoma lung? 

B. Name the various lab diagnostic procedures for neoplasia? 
 

Ans:  
A:Symptom complexes that occur in patient with cancers and that cannot be 

readily explained by local or distant spread of the tumor or by the 
elaboration of hormones not indigenous to the tissue of the origin of tumor 

are referred to as paraneoplastic syndromes. 

    The most common such syndromes are hypercalcemia, Cushing syndrome 
(small cell cancer of lungs) and nonbacterial thrombotic endocarditis. Etc. 

Other than these, in lung carcinomas there are manifestations like, clubbing 
of fingers, hypertrophic osteoarthropathy etc.  Bronchogenic carcinomas 

may elaborate products similar to or having the effects of ACTH, parathyroid 
hormone, serotonin, human chorionic gonadotropin, and other bioactive 

substances. 
        

B:  Frozen section diagnosis 
 Fine needle aspiration 

 Cytologic (papanicolaou) smears 
 Immunocytochemistry 

 Flow cytometry 
 

 

 
(Annual 2004) 

Que no 3: Describe the biology of tumor growth? 
Ans: Tumor cells, also called neoplastic cells replicate independent of 

regulator influences that control normal cell growth. They are somewhat (but 
not completely) autonomous (self-sufficient) in their growth. Some require 

endocrine support, while all depend on blood supply and nutrition from host.  
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Growth of Malignant tumors:  Most cancers grow much faster, eventually 

spreading locally and to distant sites (metastasizing) , and causing death. 
The rate of growth of malignant tumors usually correlates inversely with 

their level of differentiation. However there is wide variation in their rate of 
growth. 

Due to rapid growth and haphazardness in their multiplication, tumor cells 
may be poorly(anaplastic cells), moderately or well differentiated. Those that 

lack differentiation display  
 Nuclear and cellular pleomorphism (variation in size and shape) 

 Incteased nucleus to cytoplasm ratio 
 Coarse chromatin 

 Numerous and atypical mitoses. 
Fast and abnormal mitoses cause them to lose their normal orientation 

with respect to one another (loss of polarity). They may grow in sheets 
with loss of communal structure. 

     The more differentiated cells may retain functional characteristics of 

progener cells as certain squamous cell carcinomas release keratin. Some 
secrete ectopic hormones and fetal proteins. E.g. lung carcinoma can 

produce ACTH. 
        Dysplasia is non.neoplastic proliferation in which cells lose their 

individuality and architectural orientation. When it is excessive and 
involves the entire thickness of epithelium, it is referred to as Carcinoma 

in situ. 
Cancer stem cell hypothesis: posits that, in analogy with normal tissues, 

only a special subset of cells in cancer cell population has the capacity for 
renewal. Cancer stem cells may arise from normal tissue cells or more 

differentiated cells that as a part of transformation process, acquire property 
of renewal. 

Growth of benign tumors: In most benign tumors, growth is usually slow 
and in those that are composed of relatively well differentiated cells , 

mitoses are usually rare and are of normal configuration. There are some 

exceptions in growth rate eg leiomyomas (smooth muscle benign tumors of 
uterus) grow rapidly in high estrogen levels and cease growing , becoming 

largely fibrocalcific after menopause. Other influences as amount of blood 
supply and pressure strains may also influence growth( pituitary tumors 

e.g.). Benign tumors are made of well-differentiated cells that closely 
resemble their normal counterparts structurally and functionally. Most of 

times they are surrounded by a fibroelastic capsule (but this is not a 
rule).e.g. a lipoma is made of mature fat cells with cytoplasmic vacuoles. 

 
(Annual 2004) 

Que no 4: Tabulate difference between benign and malignant tumors  
Ans: 

Benign Tumors Malignant Tumors 
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Benign tumors appear to be 

genetically “simple” harboring fewer 
mutations than cancers 

Malignant tumors  carry a wide array 

of mutations that confer them their 
invasive properties. 

 

Benign neoplasms are composed of 

well-diff erentiated cells that closely 

resemble their normal counterparts. 

Malignant tumors are characterized 

by a wide range of parenchymal cell 

differentiation, from well 
differentiated to completely undi- 

fferentiated. Between these two 
extremes, are                                                

moderately differentiated cells                                                                                                
 

In well differentiated benign tumors 
mitoses are usually rare and are of 

normal configuration. 

Mitoses often are numerous and 
distinctly atypical Anarchic 

multiple spindles produce tripolar 
or quadripolar mitotic figures. 

 

Benign tumors grow slowly Most cancers grow much faster. 

A benign neoplasm remains localized 

at its site. It does not have the 
capacity to invade             

destruction and invasion of 

surrounding tissue. 

Cancers grow by progressive 

infiltration, it Infiltrate and 
metstatize to distant sites. 

 

 

Usually well-circumscribed, have 

capsule                 

Invade surrounding tissue 

 

                                                                                                                                   

 

(Annual 2004) 
Que no 5: Define oncogenesis. Give brief account of DNA oncogenic 

viruses  
Ans:  

Oncogenesis: Literally meaning “tumor generation process”, it can be 
defined as “ the process of transformation of normal cells into 

neoplastic/tumor cells”. 
DNA oncogenic viruses: Several DNA oncogenic viruses have been 

identified that cause tumors in human. These viruses cause oncogenesis by 
these fundamental mech: 

1.  Production of oncoproteins 
2.Neutralization of tumor suppressor genes 

3.Uncontrolled activation of growth factor pathways. 
Four DNA oncogenic viruses strongly associated with human cancers 

include: 

1. Human papilloma virus (HPV) 
2. Ebstein-barr virus (EBV) 
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3. Hepatitis B and C viruses (HBV, HCV) 

4. Helicobacter pylori (H.pylori) 
Human papilloma virus: HPV is associated with benign warts and 

cervical cancer. Its oncogenicity is related to two viral oncoprotein, E6 
and E7 which bind to Rb and P53 respectively neutralizing their 

function. Neutralization of Rb leads to an eliminated check of cell cycle 
and that of P53 results in loss of normal tumor suppresson. 

Ebstein-barr virus: is implicated in pathogenesis of Burkitts 
lymphoma n immunocompromised patients, some forms of Hodgkin’s 

lymphoma, uncommon T cell and NK cell tumors, nasopharyngeal 
carcinoma, and rarely carcinomas. The virus stimulates normal b-cell 

proliferatio  which along within immunocompromised lead eventually 
to development of lymphoma with occurrence of additional mutations 

as t(8;14) leading to activation of MYC. 
Hepatitis B and C virus: Most of cases of hepatocellular carcinoma 

(75-80%) are due to this virus. Their oncogenic effects are 

multifactorial but dominant effect seems to be immunologically 
mediated chronic inflammation and hepatocellular injury, stimulation 

of hepatocyte production and reactive O species. HBx and HCV core 
protein are respectively the main oncoproteins of these viruses. 

H.pylori: involved in gastric adenoma and MALT lymphoma. 
 

(Annual 2005) 
Que no 6: Classify major chemical carcinogens giving examples 

 Ans: 
These are classified as 

      1.  Direct acting chemical carcinogens: These do not require 
metabolic conversion to become carcinogenic 

       Example: Alkylating agents used in regimens that control certain type 
of cancer( e.g., Hodgkin’s lymphoma only to evoke another type of cancer 

e.g. leukemia. 

2. Indirect acting chemical carcinogen: These requite metabolic 
conversion to an ultimate carcinogen. 

Example:  Benzopyrene, azo dyes , aflatoxin etc. 
 

(Annual 2008) 
Que no 7: Write short notes on: 

a. Define and differentiate b/w hyperplasia and metaplasia. 
b. Name five chemical carcinogens which can affect lung, skin, 

prostate, and stomach and hematopoetic system of body?  
 

Ans: 
 

Hyperplasia Metaplasia 
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An increase in the number of   cells 

or a proliferation of cells.                                    

Reversible replacement of one 

differentiated  
cell type with another mature 

differentiated   
 Cell type.        

 

Results in gross enlargement of  
organ 

Change in form of cells only 
irrespective 

of their numbers 

Hyperplasia may be due to a number 

of  causes, including: increased 
exertion/stress,  chronic 

inflammation, hormonal dysfunction 
or compensation for damage. 

Occurs in response to physiological 

change or external stimuli as 
smoking 

Example:  Hyperplasia of 

endometrium  in high levels of 
estrogen. 

Example: Barretss’s esophagus. 

                                                                  
  

Que no 8: Anaplasia is considered as hallmark of malignant 
transformation 

a. Give three morphological changes characteristic of anplasia 

b. Enumerate three pathways for dissemination of cancer 
 

Ans: 
A.  

 Loss of structural and functional differentiation of anaplastic cells 
 Nuclear and cellular pleomorphism ( variation in size and shape) and 

altered nucleus to cytoplasm ratio. 
 Mitoses are often numerous and distinctly atypical ( multiple poles are 

formed ). 
b. Malignant neoplasms disseminate by one of the three pathways: 

(1) Seeding within body cavities 
(2) Lymphatic spread 

(3)  By hematogenous spread 
 

(Annual 2010) 

Que no 10: A 24 year old female with a history of heavy and painful 
menstrual period has been having difficulty conceiving despite 

months of trying to become pregnant. Her workup included a 
bimanual pelvic examination and an ultrasound, which demonstrated 

a massive uterus that was presumed to be leiomyoma 
a. Enlist any four mesenchymal benign tumors other than 

leiomyoma? 
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b. How would you grade a tumor ? 

a. 
1. osteoma 

2. chondroma 
3. lipoma 

4. rhabdomyoma 
b. The grading of a cancer tends to establish its aggressiveness and level 

of metastasis based in cytologic differentiation of tumor cells and the 
number of mitosis within a tumor. 

                Cells can be classified as grade I, II, III or IV in order of 
increasing anaplasia. Grading is of less clinical value. Difficulties in 

establishing clear cut criteria have led in some instances to descriptive 
criterion e.g. “well differentiated adenocarcinoma with no evidence of 

lymphoid or vascular invasion” or “highly anaplastic sarcoma with 
extensive vascular invasion” etc. 

 

(Supply 2010) 
Que no 11: chemical carcinogens produce neoplastic change in 

cell after passing through various steps 
A. Explain the steps involved in chemical carcinogenesis 

B. Quote some examples of important chemical carcinogens and 
the type of cancer produced by them 

C.  
A. Steps involved in chemical carcinogenesis: 

D. * All direct and ultimate carcinogens contain highly electrophilic 
groups that form chemical adducts with DNA, as well as protein and 

RNA.  
    * Although any gene can be their target, commonly mutated 

oncogenes and tumor suppressor genes, as RAS and TP53 genes are 
main targets.  E.g., aflatoxins produce characteristic “signature 

mutation” in TP53 gene. 

 * Carcinogenicity of some chemicals requires subsequent 
administration of promoters that augment their activity. Promoters, 

by themselves, are non-mutagenic. Although effects of tumor 
promoters are pleotropic, it seems that most likely, while the initiator 

may cause mutational activation of an oncogene (RAS e.g.) , 
subsequent exposure to promoter leads to colonel proliferation with 

mutated gene, leading to greater chance of increment in mutations 
with increased multiplications. 

 * Indirect acting carcinogens first convert into active form most 
commonly through cytochrome P450 enzyme mediated activation. 

 
 

B. Chemical carcinogens and cancers caused by them 



Pathology’s Med-Solutions Online  

                                                                                                              WWW.Med-com.me 

40

1. Indirect carcinogen benzo(a) pyrene   lung cancer 

2.Beta-naphthylaminebladder-cancer 
3.AflatoxinB1hepatocellular-cancer 

4. Alkylating agents (Those used in treatment of Hodgkin’s 
lymphoma cause leukemias, those used in breast cancer treatment 

increase the chance of uterine neoplasm) 
                  

(Annual 2012) 

Que no 12: 
 a) What is meant by Grade of tumor? Enumerate with examples 

b. What is meant by stage of cancer? enumerate with examples  
 

A. The grading of a cancer tends to establish its aggressiveness and level of 
metastasis based in cytologic differentiation of tumor cells and the number 

of mitosis within a tumor. 
 Cells can be classified as grade I, II, III or IV in order of increasing 

anaplasia. Grading is of less clinical value. Difficulties in establishing clear 
cut criteria have led in some instances to descriptive criterion e.g. “well 

differentiated adenocarcinoma with no evidence of lymphoid or vascular 
invasion” or “highly anaplastic sarcoma with extensive vascular invasion” 

etc. 
B. Staging of cancer is based on size of primary lesion, its extent of spread 

to regional lymph nodes and the presence or absence of metastasis. The 

assessment usually is based on radiological and clinical exam and in surgical 
exploration. Two methods of staging are currently in use  

     * TMN system:  T-primary tumor( T1, T2, T3, and T4)  , M- 
metastasis(Mo, M1) , and N-regional lymph node involvement. (N0, N!, N2, 

N3)  
 Example: e.g. A (T4,N1,M1) lung cancer is large sized with regional lymph 

node involvement and distant metastasis. 
 AJC system:  cancers are divided into stage I to IV, incorporating the 

size of primary lesion, presence of nodal lymph nodes spread and 
distant metastases. 

Staging is of greater clinical value than grading.  
(Supply 2013) 

Que no 13: 
a) Give morphological features of anaplastic cells? 

b) Enumerate any two acrogenic DNA viruses that are strongly 

associated with human cancer. Give examples of tumor they 
cause?  

  
       Ans: 

a) 
  Loss of structural and functional differentiation of cells. 
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 Nuclear and cellular pleomorphism (variation in size and shape) and 

altered nucleus to cytoplasm ratio. 
 Mitoses are often numerous and distinctly atypical (multiple poles are 

formed). 
 

 b)  
H.pylori: involved in gastric adenoma and MALT lymphoma 

Ebstein-barr virus: is implicated in pathogenesis of  
               * Burkitts lymphoma in immunocompromised patients 

               * Some forms of Hodgkins lymphoma 
               * Nasopharyngeal carcinoma, and rarely carcinomas. 

 
(supplementary 2009) 

Que no 14: Enlist any five tumor suppressor genes  
Ans:  

1. RB gene 

    2.Tp53 gene 
   3. CDKN1A , CDKN1B , CDKN1C ( all are cyclin dependent kinase 

inhibitors) 
   4. BAX (pro-apoptotic gene) 

   5.  PUMA (pro-apoptotic gene) 
 

(Supplementary 2009) 
Que no 15: Describe briefly the role of p53 in oncogenesis.     

Ans: 
p53 is central monitor of stress in cell and can be activated by anoxia, 

inappropriate oncogene signaling and DNA damage. Activated p53 
controls the activation and expression of genes involved in DNA repair, 

senescence, apoptosis and cell cycle arrest. 
   DNA damage leads to activation of p53 by phosphorylation which drives 

CDKN1A (p21) preventing Rb phosphorylation and G1-S block in cell 

cycle. This pause allows cells to repair themselves. If DNA damage can’t 
be repaired p53 causes apoptosis and senescence. 

 
Que no 16: A 60 year old male working in a rubber factory  for the 

past thirty years presented to the medical ward with complaints of 
hematuria. On cystoscopy a bladder tumor was seen which was 

proved to be transitional cell carcinoma in biopsy 
A. What could be possible carcinogenic agent involved in 

development of bladder cancer in patient 
B. What is mechanism of action. 

Ans:  
A: 

beta-naphthylamine 
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B: 

beta-naphthylamine is indirect acting carcinogen. Its action involves two 
steps; 

1. Activation to active product via p450 enzyme system 
2.Highly electrophilic groups in these ultimate carcinogens that form 

adducts with DNA, proteins and RNA. 
 

Que no 17: What is oncogenesis? Give  a brief account of DNA 
oncgenic viruses? 

Ans:  
scroll above for answer to this question 

 
(Annual 2011) 

Que no 18: Breast cancer usually produces its metastasis in axillary 
lymph nodes. 

A. What is the route by which breast cancer cell has reached this site 

of metastatic deposit?  
B.  What other pathways are available to malignant tumors for 

spread in the body 
Ans: 

A. Carcinoma of breast usually arises in upper outer quadrant and spreads 
to axillary lymph nodes. It could have reached by either of these commonly 

involved routes: 
1. Sub areolar plexus and outer upper quadrant  pectoral /anterior 

axillary lymph nodes  apical group 

2. Lower quadrant  external mammary lymph nodes  scapular nodes 
 central nodes  axillary lymph nodes 

b.  
* Hematogenous spread: through blood 

* Seeding within body cavities: Invasion through mesenchymal 
coverings of natural body cavities, it may glaze and spread over surface 

for long time without invading organs 
 

(supply 2012,supply 2011) 

Que no 19: A 70 year old male suffering from lung cancer presents 
with swollen face , purple striate on abdominal skin and cushingoid 

features. 
a. Explain the reason for such presentation. 

b. Enumerate other possible manifestations related to this 
phenomenon in cancer patients? 

Ans: 
A. These symptoms are indicative of paraneoplastic syndromes. 

(symptom complexes not explained by spread or hormonal release from 
tumor). For example, Cushingyoid syndrome usually arises due to release 
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of ectopic ACTH or ACTH like peptides relapsed by cancer cells, as occurs 

in small cell cancer of lungs. Swollen face is also a manifestation of 
cushingyoid syndrome. Purple striate are due to excessive water 

accumulation and ascites development. 
b.  

    Paraneoplastic syndromes may also manifest as: 
 Hypercalcemia 

 Nonbacterial thromotic endocarditis 
 Hypercoagulability 

 Clubbing of fingers and hypertrophic osteoarthropathy in lung 
carcinoma 

 
(Supply 2013) 

Que no 20: Briefly summarize the main features of cell cycle and its 
control mechanisms?  

Ans:  

Features of normal cell cycle: 
Tightly controlled sequence of events: Cell proliferation is a tightly 

controlled process that involves a large number of molecules and 
interrelated pathways. To achieve DNA replication and replication, the cell 

goes through a tightly controlled sequence of events called as cell cycle 
which consists of G1, S, G2 and M phases. 

     G1 phase: It is the presynthetic phase. 
     S phase: It’s the synthetic phase. 

     G2 phase: It is the premiototic phase.  
     M phase: In this phase, cell divides into two. 

Note: Quiscent cells that have not entered the cell cycle are in the Go 
phase. 

 Each cell cycle is dependent on the proper activation and completion of 
previous ones and the cycle stops at the place where an essential gene 

function is deficient. 

Requirement of growth signals:  The replication of cells is stimulated 
by growth factors and signaling from ECM components.  

Control of cell cycle:  is brought about by these mechanisms: 
Check points: Embedded in cell cycle are surveillance mechanisms that 

are geared to sensing damage to DNA and chromosomes. These quality 
control checks are called check points. The cell cycle has multiple check 

points particularly : 
-  during emergence from Go into G1 

-  and the transition from G1 to S phase called Restriction point. 
Cyclins and cyclin dependent kinases: Progression through the cell 

cycle, particularly at the G1-S transition, is regulated by proteins called 
cyclins and associated enzymes, CDKs, which are activated by binding to 
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cyclins. Their combination binds crucial target proteins that drive the cell 

through the cell cycle. 
Cyclin dependent kinase inhibitors: The activity of CDK-cyclin is 

regulated by CDK inhibitors, which enforce cell cycle checkpoints. 
DNA damage control: If cell senses DNA damage checkpoint activation 

delays cell cycle. DNA damage, if too severe, results in apoptosis or 
senescence. 

Tumor Suppression genes: several tumor suppressor genes are 
involved in inhibiting the progression of neoplasm e.g., 

RB gene: The first tumor suppressor gene to be discovered. It functions 
to bind the transcription factor E2F in its active hypo phosphorylated 

state so that Cyclin E/CDK2 dependent progression in cell cycle does not 
occur. 

p-53 gene: It is also called the guardian of the genome. It thwarts 
neoplastic transformation by three independent mechanisms: 

1) Temporary cell cycle arrest  (quiescence) 

2)  Induction of permanent cell cycle arrest (senescence) 
3)  Triggering of programmed cell death (Apoptosis) 

p-53 is activated by anoxia, inappropriate oncoprotein activity, 
damage to integrity of DNA. 

Contact inhibition: When non-transformed cells are grown in culture, 
they proliferate until confluent monolayers are generated; cell-cell 

monlayers formed in this way inhibit further cell division. It is mediated 
by Cadherins e.g. E-cadherin, tumor suppressor genes like NF2 

Anti-proliferative signals: An example is TGF-Beta signaling pathway; 
in most normal epithelial, endothelial and hematopoetic cells, TGF-beta is 

a potent inhibitor of proliferation. 
 

(Annual 2013) 
Question no 21: Give in a flow chart manner the steps involved in 

hematogenous spread of cancer?  

Transformed cell  --->  Clonal expansion, growth, diversification, 
angiogenesis  --->  Metastatic sub clone  ---> Adhesion to and invasion of 

basement membrane  --->  Passage through extracellular matrix  ---> 
Intravasation into blood vessel  ---> Interaction with host lymphoid cells ---

> Tumor cell embolus  ---> Adhesion to basement membrane at 
another site in vessel  ---> Extravasation out of vessel  ---> Metastatic 

deposit  ---> Angiogenesis  ----> Growth. 
(Annual 2013) 

Que no 21: Name the various types of carcinogenic agents?   
 Ans: 1) Chemical carcinogens 

               * Indirect acting agents 
             * Direct acting agents 

         2) Radiation carcinogens 
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         3) Viral Oncogens 

               * Oncogenic RNA viruses 
               * Oncegenic DNA viruses 

        4) Microbial oncogens 
 

 

Solved by Fazila 

Co-ordinator @Med-com  
From PMC 
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MYCOLOGY 
 

(Annual 2007) 
Que no 1: 

(a) Name four opportunistic fungi.  

(b) Mention three laboratory methods for diagnosis of fungal 
diseases.  

Ans 
(a) Four opportunistic fungi are: 

 Candida albicans 
 Cryptococcus neoformans 

 Aspergillus fumigates 
 Rhizopus 

 
(b). Laboratory methods for diagnosis of fungal diseases are: 

 Direct microscopic examination—based on finding asexual spores, 
hyphae and yeasts in clinical specimens under light microscope. 

 Culturing the organism--- appearance of mycelium and nature of 
asexual spores is diagnostic [fungi are mostly cultured on Sabouraud’s 

agar] 

 Serologic tests--- presence of antibodies in patient’s serum and spinal 
fluid is diagnostic [mostly helpful in case of systemic mycoses] 

  
(Annual 2008) 

Que no 2:Nearly 300 of 10000 to 200000 species (depending on how 
they are classified) are thought to cause diseases  

(a) What is the study of these organisms known as?  
(b) Classify mycosis in four groups.  

Ans: 
(a) Study of these organisms is known as ‘’MYCOLOGY’’. 

(b) Mycosis is classified into four groups as : 
 Cutaneous mycosis 

 Sub-cutaneous mycosis 
 Systemic mycosis 

 Opportunistic mycosis 

 
(Annual 2009) 

Que no 3: A patient with diabetes presents in medical OPD with an 
adherent, white flaky substance on the skin under her breasts. 

Another female patient who has completed a course of oral 
antibiotics presents with itching and copious white vaginal 
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discharge, while a third patient with AIDS presents with white 

exudates on his oral mucosa and soft palate.  
(a) What is likely diagnosis and causative organism in all cases?  

(b) Where is the micro-organism normally found?  
(c) What laboratory tests can help confirm diagnosis?  

Ans. 
(a) Most likely diagnosis is ‘’Candidiasis’’--- And the causative organism is 

‘’Candida albicans’’. 
(b) It is the part of normal flora of mucous membranes of upper respiratory, 

GI and female genital tracts. 
(c) Lab diagnosis: 

 In clinical specimens, budding yeasts and pseudohyphae appear gram 
+ve and can be visualized by using calcofluor-white staining. 

 In culture, typical yeast colonies are formed that resemble large 
staphylococcal colonies. 

 Germ tubes are formed in serum at 37oC. 

 Chlamydospores are diagnostic for Candida. 
 Skin tests are uniformly +ve in diseased and normal 

immunocompetent persons. 
 

(Supply 2009) 
 

Que no 4: An 11 year old football player complains of itching 
between his toes. Physical examination reveals pustules on the 

fingers of both hands, and white macerated tissue between the toes. 
Pustules have been itchy and appeared about 10 days after infection 

between the toes began. 
(a) What is the most likely diagnosis? Name the 3 genera of 

Dermatophytes?  
(b) What tests can help confirm diagnosis?  

 

Ans.  
(a) I- Most likely diagnosis is ‘’Dermatophytosis’’ 

Ii- Genera of dermatophytes: 
 Epidermatophyton  

 Tricophyton 
 Microsporum 

(b) Lab tests: 
 Skin/nail scrapings in 10% KOH --- show septate hyphae under 

microscope. 
  Cultures on Sabouraud’s agar develop typical hyphae and conidia. 

  Some types of dermatophytes produce fluorescence when exposed to 
wood lamp’s/black light. 
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 Some individuals show hypersensitivity dermatophytid reactions to the 

fungal antigens. Skin tests will be +ve with fungal extracts in infected 
individuals. 

 
(Annual 2010) 

Que no 5: A 35 year old man who is HIV +ve has had a persistant 
headache and a low grade fever (100oF) for past 2 weeks. Budding 

yeasts with a wide capsule in India ink preparation of spinal fluid are 
seen. 

(a) What is the most likely diagnosis?  
(b) What is the mode of transmission?  

(c) What is the importance of India ink preparation?  
Ans. 

(a) Most likely diagnosis is ‘’Cryptococcal meningitis’’. 
(b) It grows abundantly in soil having bird droppings.. Human infection 

occurs through inhalation of organism. 

(c) India ink preparation forms a dark background. Its particles don’t enter 
the capsule, that surrounds the spherical yeast cell, resulting in a zone of 

clearance or ‘’halo’’ around the cells i.e., the organism is not stained itself. 
This is called negative staining. This allows for quick and easy identification 

of Cryptococcus neoformans. 
 

(Supply 2010) 
Que no 6: Examination between patient’s toes shows severe 

inflammation and some tissue damage. Microscopic examination of 
this tissue shows hyphae, macro conidia and micro conidia . 

(a) Name the fungal disease seen here and state the general 
descriptive name for this type of fungus.  

(b) Mention the two common fungi which can cause this disease. (c) 
Name two laboratory tests which can be used to confirm the 

diagnosis.  

Ans.  
(a) The disease seen here is ‘’Dermatophytosis’’ and the general descriptive 

name for such type of fungus is ‘’Tinea/Ring worm’’. 
(b) Most commonly it is caused by ‘’Tricophyton’’ and ‘’Microsporum’’ 

species. 
(c) Lab tests: 

 Skin/nail scrapings---in 10% KOH showing septate hyphae. 
 Culture on Sabouraud’s agar---showing hyphae and conidia. 

 Some of the dermatophytes produce flourescence when exposed to 
black light/wood lamp’s light. 

 Skin tests--- will be positive with fungal extracts, showing sensitivity 
reaction.  

(Annual 2011) 
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Que no 7: A 50 year old post-renal transplant patient receiving 

steroid and immunosuppressive therapy suddenly developed acute 
pneumonic features with cough, dyspnoea, haemoptysis and fever. 

He was suspected to have developed invasive Aspergillosis.  
(a) What is the pathogenesis?  

(b) Give an account of varieties of clinical presentations with 
Aspergillus infection?  

Ans.  
(a) Pathogenesis: 

 It can colonize and invade abraded skin, burns, wounds, the cornea, 
the external ear and paranasal air sinuses. Most common cause of 

fungal sinusitis. 
 In immunocompromised patients especially those having neutropenia; 

it can invade lungs and can cause IV catheter infections. 
 It has the ability to grow in cavities within the lungs especially those 

formed by tuberculosis. 

 It can cause infection of bronchi known as Acute Bronchopulmonary 
Aspergillosis. 

 Asthma is caused by inhalation of airborne conidia. 
(b)Various clinical presentations: 

  Fungal sinusitis. 
 Lung and IV catheter infection in immunocompromised patients. 

 Formation of fungal balls within the cavities in lungs. 
 Acute Bronchopulmonary Aspergillosis. 

 Aspergillus flavus growing on cereals and nuts produces aflatoxins 
which are carcinogenic/acutely toxic. 

 
(Supply 2011 and 2012) 

Que no 8: A 50 year old patient suffering from AIDS presented with 
headache, neck stiffness and disorientation. His CSF examination 

revealed a high lymphocytic count , an increased protein and low 

glucose level. An India ink preparation of CSF mount was +ve for 
fungal infection.  

(a) How will you identify this fungus in lab?  
(b) Describe the pathogenesis of development of meningitis with 

this fungal infection.  
 Ans.  

(a) Lab diagnosis (Cryptococcus neoformans): 
 India ink preparation of CSF will show yeast cells surrounded by a wide 

unstained capsule . 
 Gram staining unreliable. Methamine silver, periodic acid-Schiff and 

mucicarmine stains will visualize the organism. 
 Cultures will show highly mucoid colonies (due to large amount of 

capsular polysaccharide). 
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 Serologic tests can be done for antigens and antibodies. 

 Capsular antigen is present in high titer in infected spinal fluid and can 
be detected by latex agglutination test (this test is called 

cryptococcal antigen test/crag). 
(b) Pathogenesis in case of meningitis: 

 People with defects in cell-mediated immunity e.g., people suffering 
from AIDS, are especially susceptible to cryptococcal meningitis. 

  Cryptococcal meningitis is believed to result from dissemination of 
the fungus from initial lung infection that occurred through 

inhalation of spores. In lungs C .neoformans is phagocytosed by 
alveolar macrophages. However, some of them survive 

intracellularly, which is the basis for disseminated disease. 
 Traversal of blood brain barrier plays a key role in meningitis 

pathogenesis. Precise mechanism unknown.                                                                                                                                                                                    
                                                                                                                                                                                                         

(Annual 2012) 

Que no 9: A 70 year old male with uncontrolled Diabetes presents 
with right sided chest pain, fever and cough with purulent sputum, 

streaked with blood. He also complains of pneumonia. Chest X-ray is 
suggestive of necrotizing pneumonia. Sputum smear revealed fungal 

hyphae which were septate and of uniform width with dichotomous 
branching.  

(a) What will be the morphology of affected lung lobe with this 
fungal infection?  

(b) Describe the pathogenesis of invasive form of  this fungal 
infection.  

Ans.  
(a) Morphology: 

There will be the presence of ‘’Fungal balls’’/aspergilloma  produced by 
Aspergillus  within the cavities produced  by  necrotizing pneumonia. Fungal 

balls can be seen on chest X-ray as radiopaque structures that change their 

position when the patient is moved from erect to supine position. 
(b) Pathogenesis of invasive form: 

 In immunocompromised patients, it can invade lungs. 
 In invasive disease after infecting the alveoli, it invades the 

vasculature. It may produce thrombi in vessels or it may disseminate 
via blood stream to other organs like heart and kidneys. 

 In neutropenic patients it can produce IV catheter infections by 
dissemination via blood. 

 
(Annual 2013) 

Que no 10: A 15 year old boy presents with several weeks of slowly 
worsening pruritis of both of his feet. He is otherwise well and 

taking no medications. On examination, he has bilateral 
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erythematous, dry scaling lesions that are most obvious in the 

interdigital web spaces and on the soles. There is no bleeding or 
exudates.  

(a) What would most likely be found in a KOH mount of skin 
scrapings of the affected skin?  

(b) What other lab tests can be used to diagnose the case?  
Ans.  

(a) Skin scrapings placed in 10% KOH mount will show ‘’septate hyphae’’ 
under microscope. Diagnosis is ‘’Tinea pedis’’/ ‘’dermatophytosis’’. 

(b) Other lab tests: 
 Cultures on ‘’Sabouraud’s agar’’ at room temperature develop 

typical ‘’hyphae and conidia’’. 
 Some types of dermatophytes produce flourescence when exposed to 

wood lamp’s/black light. 
 Some individuals show hypersensitivity dermatophytid reactions to the 

fungal antigens. Skin tests will be +ve with fungal extracts in infected 

individuals. 
 

Annual 2013 
Que no 11: Name the fungi which cause granuloma formation?  

Ans. The fungi which cause granuloma formation are following: 
 Aspergillus fumigatus 

 Blastomyces dermatidis 
 Coccidioides immitis 

 Histoplasma encaosulatum 
 

(Supply 2013) 
Que no 12 

(a) What are the different properties of Candida albicans ? 
(b) Write down the lab diagnosis of Candida ?  

Ans.  

(a) Properties: 
 Candida albicans is oval budding yeast with a single bud. 

 It is part of normal flora of mucous membranes of the upper 
respiratory, gastrointestinal and female genital tracts. 

 In tissues it appears as yeast or pseudohyphae. True hyphae are also 
formed when it invades tissues. 

 Carbohydrate fermentation reactions differentiate it from other 
species. 

(b) Lab diagnosis: 
 In clinical specimens, budding yeasts and pseudohyphae appear gram 

+ve and can be visualized by using calcofluor-white staining. 
 In culture, typical yeast colonies are formed that resemble large 

staphylococcal colonies. 
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 Germ tubes are formed in serum at 37oC. 

 Chlamydospores are diagnostic for Candida. 
 Skin tests are uniformly +ve in diseased and normal 

immunocompetent persons. 
 

Que no 13: 
Tabulated differentiate b/w Mycoplasma, Chalmydia, Ricktesia. 

Ans: 
 

 

Characterstics Mycoplasma  Chalmydia  Ricktesia 
Replication Binary fission Distinctive 

replicative cycle 
involving 

elementary & 
reticulate 

bodies 

Binary fission 

Nature Smallest free 
living 

Obligate 
intracellular 

parasite 

Obligate intraceluar 
parasite 

Cell wall Absent rigid rigid 

Cholesterol in 
cell 
membrane 

Present absent absent 

Primary 
infection site 

Respiratory 
mucosa 

Epithelial cells 
of mucous 

membrane & 
lungs 

Endothelial lining of 
vessels 

Specie M.pneumoniae C.trichomonas 

C.pistaci 
C.pneumoniae 

R.ricktissi 

R.prowazeki 
Coxela Burneti 

transmission Respiratory 
dropltes 

Close personal 
contact 

Sexual & 
vertical 

transmission 

Arthropod bite 
Aerosol inhalation 

Lab diagnosis Serological i.e, 
Cold 

agglutination  

Inclusion 
bodies, 

floursent 
antibodies, 

stainig, , 
hybridation with 

Serological , ELISA 
immunoflourescence 
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DNA probe 

Diseases Primary Atypical 
penumonia 

Trichoma, 
Atypical 

Pneumonia, 
genital tract 

infection, 

psistacosis 

Q fever, Rocky 
mountain fever, 

typhus 

 
 
Solved by Amna Tahreem 
Co-ordinator @Med-com  
From Sargodha Medical college 
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CELL ADAPTATIONS & CVS DISORDERS 

(ANNUAL 2009)  

Que no 1: A 60 Year old male, chronic alcoholic dies in a roadside 
accident. On Autopsy Liver was found to be moderately enlarged, 

yellowish, soft and greasy 
a) Discuss pathogenesis of the lesion (3 marks) 

b) Describe microscopic appearance (2 marks) 
  

Ans: 
a) Fatty liver, caused by chronic alcoholism, alcohol causes 

overproduction of TAGs and their accumulation in liver. Alcohol inhibit 
fatty acid oxidation ND promotes its deposition. * 

b) Fatty change represents the intra-cytoplasmatic accumulation of 
triglycerides. At the beginning, the hepatocytes present small fat 

vacuoles (liposomes) around the nucleus (micro vesicular fatty 

change). In this stage, liver cells are filled with multiple fat droplets 
that do not displace the centrally located nucleus. In the late stages, 

the size of the vacuoles increases, pushing the nucleus to the 
periphery of the cell, giving characteristic signet ring appearance. 

 
(SUPPLY 2010) 

Que no 2: An ulcer is formed on the heel due to ill-fitting shoes of a 
female. 

A) Describe steps involved in healing of the open wound 
B) Mention how the process differs from healing of a clean surgical 

skin incision  
 

Ans: 
A) It involves the combination of regeneration and scarring.it involves an 

intense inflammatory reaction that leads to the formation of an abundant 

granulation tissue. Then the extra cellular matrix is accumulated and there is 
formation of a large scar. Then there is wound contraction mediated by the 

action of myofibroblasts.it is healing by second intention 
b) 

it differs from healing of a clean surgical wound ( healing by 1st intention ) in 
the following manner: 

-There is wound contraction 
-There is more pronounced inflammatory response 

-There is formation of a larger scar 
-Healing is slow 

-There is more loss of function 
-Edges of the wound cannot be approximated in this case 

-There is large amount of granulation tissue. 
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(SUPPLY 2010)   
Que no 3: A 60 year old boy fell and sustained a deep wound from a 

rusty nail that penetrated his leg. Although the wound was cleaned, 
the next morning he developed  fever of 102 f.his thigh became 

painful and swollen.in surgical er crepitus was seen. Exudates 
revealed gram positive rods 

a) What is the most likely causative organism? 
b) Name three other members of clostridium species? 

c) GIVE: 
I) Disease caused 

ii) Transmission/predisposing factor 
iii)action of toxin of different members of clostridium species 

 
Answer 

 

A ) 
C.perfringens 

b)  
C.Tetani 

    C.Botulinum 
   C.Difficile 

c)  
 I) C.perfringens = food poisoning and gas gangrene 

       C.Tetani=tetanus 
       C.Botulinum=botulism 

       C.Difficile=diarrhea and pseudomembranous collitis 
ii) C.perfringens=war wounds, roadside accidents, septic abortions, 

reheated food 
     C.Tetani=via wound site or skin popping , neonatally through 

contaminated umbilicus or circumcision wound 

     C.Botulinum=by eating alkaline veggies and smoked fish 
     C.Difficile=fecal oral transmission 

iii) C.perfringens=in gas gangrene the toxin (alpha-lecithinase) degrades 
the cell membranes leading to rbc hemolysis and the degradative enzymes 

produce gas  
in case of food poisoning the toxin acts as a super antigen ! 

     C.Tetani=releases toxin called tetanospasmin that inhibits the release of 
inhibitory mediators (GABA,Glycine) leading to spastic paralysis 

     C.Botulinum=Blocks the release of acetylcholine leading to flaccid 
paralysis 

     C.Difficile=produces exotoxin A+B (GLUCOSYL TRANSFERASES)  that 
depolymerize actin leading to loss of cytoskeletal integrity causing apoptosis 

and death of enterocytes (cells of git) 
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(ANNUAL 2012) 
Que no 4: Scar tissue is formed at the site of healed clean surgical 

wound. 
An Enumerate three processes involved in its formation 

B) Describe fibroblast migration and proliferation during scar 
formation 

 
Ans: 

a) 
1)Angiogenesis 

2)Activation of fibrobasts and connective tissue deposition 
3)Maturation and Remodelling 

 

b) 
The inflammatory cells especially the macrophages, mast cells and 

lymphocytes release GF that activates the fibroblasts. Basic FGF induces 
proteinase secretion by endothelial cells for initial degradation of the 

basement membrane that stimulates endothelial cells migration and 
proliferation. 

 
(SUPPLY 2014) 

Que no 5: A 70 year old male has abdominal pain  with mass in 
abdomen. Angiography reveals aneurysm of aorta. What is the most 

common cause? Describe its pathology? 
Ans: 

ATHEROSCLEROSIS is the most common cause. 
It occurs due to the degradation of ECM mediated by local inflammatory 

infiltrates in atherosclerotic arteries and proteolytic enzymes produced there. 

These plaques compromise the diffusion of nutrients and wastes between 
vascular lumen and arterial wall and also compress the underlying media so 

it undergoes degeneeration and necrosis which results in the thinning of the 
arterial wall. Moreover, heriditary defects  in structural components of aorta 

can cause aneurysms (eg:marfan’s syndrome) 
 

(SUPPLY 2014) 
Que no 6: An 83 year old man dies and undergoes autopsy.his heart 

muscle on H&E staining shows light brown skin,what is it called and 
how it develops ? 

Ans: 
 

This is called lipofuscin formation 
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This is formed due to wear and tear. There is pigmented peri nuclear region. 

acc tually these are lysosomes who r fed up off their work so lipids becomes 
stored in them and the convert into golden brown granules around the 

nucleus. Hence the brownish appearance in h and e stain 
 

 
(Annual 2004) 

Que no 6:What is oedema?Describe the mechanism of renal oedema.  
Ans: 

Edema: Edema is the movement of fluid from the vascular into the 

interstitial spaces; the fluid may be protein rich (exudate) or protein poor 
(transudate) 

Renal Edema: 
Odema due to renal diseases is a common clinical problem. 

Renal edema is produced in glomurelonephritis which of 3 types: 
i)-acute 

ii)-sub acute 
iii)-chronic 

Acute Glomerulonephritis: 
Oedema is the first symptom of the disease.It is attributable to primary 

retention of salt and water by the damaged kidney.There may be an 

additional factor of cardiac failure.There is also slight hypoproteinemia. 
Nephritic aedema affects face and eyelids predominantly and it is seldom 

severe. 
Sub-acute glomerulonephritis: 

 
Hypoproteinemia: 

There is heavy proteinuria which result in hypoprotenemia.The osmotic 
pressure of the plasma is reduced and the fluid passes out into the 

extravascular space. Edema caused by nephrotic syndrome is massive. 

Hypovolemia: 
There is also reduced blood volume. Aldosterone and ADH are produced. 

This leads to salt retention, water retention, oliguria and finally edema. 
Chronic glomerulonephritis: 

As the disease progresses glomeruli become obliterated, so protein loss 
becomes decreases. That explains the absence of nephrotic syndrome in 

more advanced stages. Some proteinuria, however is constant in all cases. 
Increased fluid retention due to oliguria occurs which con consequently 

raises blood pressure. Increased blood pressure, hypoproteinemia leads to 
fluid shift into interstitial spaces 

 

(Annual 2004) 
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Que no 7: What are the morphological features of apoptosis? 

Support your answer with the help of a diagram.  
Ans: 

In H and E stains, the nuclei of apoptotic cells are seen in various stages of 
chromatin condensation and aggregation and ultimately karryohexis;at the 

molecular level this is represented in fragmentation of DNA into nucleosome-

sized particles. The cells rapidly shrink, form cytoplasmic buds and fragment 
into apoptotic bodies composed of membrane bond vesicles of cytosol and 

organelle. Because these fragments are quickly extruded and phagocytosed 
without eliciting inflammatory response, even substantial apoptosis may be 

histologically unpredictable. 
Diagram: 

 
 

(Annual 2004) 

Que no 8: What is pigmentation? Enumerate its various kinds. Write 
short notes on hemosiderin pigments.  

Ans: 

Pigmentation:Pigemntation is the accumulation of pigments which are 
colored substances that are either exogenous coming from outside the body 

such as carbon or endogenous synthesized within the body like lipofuscin, 
melanin and certain other derivatives of hemoglobin 

Kinds: 
Hemosiderin Pigments: 

Hemosiderin is a hemoglobin-derived granular pigment that is golden yellow 
to brown and accumulates in tissues where there is a local or systemic 

accumulation of iron. Iron is normally stored within cells in association with 
apoferritin to form ferritin miscelles. Hemosiderin pigment represents large 

aggregates of these ferritin miscelles, readily visualized by light and electron 
microscopy, the iron can be unambiguously identified by Prussian blue 

histochemical reaction. Although hemosiderin accumulation is usually 

pathological ,small amounts of this pigment is normal in the mononuclear 
phagocytes of bone marrow, spleen and liver where aging red cells are 

normally degraded. Excessive deposition of hemosiderin is called 
hemosiderosis and more extensive hemosiderin accumulation is called 

hereditary hemochromatosis 
 

(Annual 2005) 

Que no 9:Write a note on chronic passive congestion of the liver. 
Support your answer with the help of a diagram.  

Ans: 



Pathology’s Med-Solutions Online  

                                                                                                              WWW.Med-com.me 

59

Chronic passive congestion: Congestion is a passive process resulting 

from impaired outflow of venous blood from a tissue. In long standing 
chronic congstion there is tissue perfusion and persistent hypoxia may lead 

to parenchymal cell death and secondary tissue fibrosis and the elevated 
intravascular pressures may cause edema and rupturing of tissue capillaries 

producing focal hemorrhages. 
Congested tissues have an abnormal blue-red color that stems from the 

accumulation of deoxygenated hemoglobin. 
Morphology: 

In chronic passive congestion of the liver the central regions of the hepatic 
lobules are red-brown and slightly depressed and are accentuated against 

the surrounding regions of uncongested tan,sometimes fatty, liver (nutmeg 
liver) 

Microscopic findings include centrilobar hepatocyte hemorrhage, necrosis 
and hemosiderin-laden macrophages. In long standing hepatic congestion, 

hepatic fibrosis can occur. Because the central portion of the centrilobular 

necrosis also can occur in any setting of reduced hepatic blood flow, there 
need not to be previous hepatic congestion. 

 
(Annual 2005) 

Que no 10: Write the pathogenesis of septic shock?  

Ans: 
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(Annual 2007) 

Que no 11: 

a)-Define Necrosis 

b)-List its morphological types with examples.  
Ans: 

A) Necrosis: Necrosis is the type of cell death associated with the rupturing 
of membrane integrity and leakage of cellular contents cuminating in 

dissolution of cells largely resulting from the degradative actions of enzymes 

on the lethally injured cells. 
B) Morphological types with examples: 

Coagulative necrosis: Coagulative necrosis is the characteristic of all of 
infarcts in all solid organs except the brain. 

Liquifactive necrosis: Liquefactive necrosis occurs in brain 
Caseuous neccrosis: Caseuous necrosis is encountered most often in foci 

of tuberculous infection 
Fat necrosis: Fat necrosis refers to focal areas of fat destruction typically 

resulting from the release of activated pancreatic lipases into the substance 
of pancease and the peritoneal cavity. This occurs in calamitous abdominal 
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pregnancy known as acute pancreatitis. 

Fibroid necrosis: Is a special type of necrosis usually present in immune 
reactions 

(Annual 2008) 

Que no 12:The causes of cell injury range from gross physical 

trauma of a motor vehicle accident to the single gene defect that 

result in a defective enzyme underlying a specific metabolic disease: 
a)-Mention six categories in which they are ground. 

b)-List 4 potentially toxic agents encountered daily in our polluted 
environment.  

Ans: 

6 categories: 
i)-Oxygen deprivation 

ii)-Chemical agents 
iii)-Aging 

iv)-Physical agents 
v)-Infectious agents 

vi)-Nutritional Imbalance 
4 potentially toxic agents: 

i)-Air pollutants 
ii)-Insecticides 

iii)-CO 
iv)-Asbestos 

(Annual 2010) 

Que no 13:  

A) A 45-year old woman was investigated for hypertension and was 
found to have enlargement of the left kidney the right kidney was 

smaller than normal. Contrast studies revealed stenosis of right 
renal artery. The size change in the right kidney is an example of 

which of the adaptive changes? 
B) Give the underlying mechanism of such change.  

Ans: 

Atrophy: Shrinkage in the size of the cell by the loss of cell substance is 
known as atrophy. This may be due to diminished blood supply. 

Mechanisms: The mechanisms of atrophy consist of a combination of 
decreased protein synthesis and increased protein degradation in cells. 

*Protein synthesis decreased due to decreased metabolic activity. 
*The degradation of cellular protein occurs mainly by the ubiquitin-

proteosome pathway. Nutrient deficiency and disuse may activate ubiquitin 
ligases, which attach multiple copies of the small peptide ubiquitin to cellular 

proteins and target them for degradation in proteosomes. This pathway is 
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also thought to be responsible for the accelerated proteolysis seen in a 

variety if acatbolic conditions, including the cachexia associated with cancer 
*In many situations, atrophy is also accompanied by increased autophagy, 

with resulting increase in the number of autophagy vacuoles. Autophagy is 
the process in which the starved cell eats its iwn components in an attempt 

to survive. 
(Annual 2010) 

Que no 14 

a)-Which pathophysiologic change is involved in the production of 
pulmonary edema in patients of congestive cardiac failure? 

b)-Give the pathogenesis of cardiac edema?  

Ans: 

a)- Pulmonary edema, a medical emergency, is an accumulation of fluid in 

the lungs. Most often a consequence of congestive heart failure, pulmonary 
edema typically occurs when the heart is unable to pump blood out through 

the arteries as quickly as it is returned to the heart through the veins. 

Failure of the left side of the heart (left ventricle) causes blood to 
accumulate in the veins of the lungs (pulmonary veins), producing a 

dangerous rise in blood pressure within these veins. Sustained high pressure 
in the pulmonary veins eventually forces some fluid from the blood into the 

surrounding microscopic air sacs (alveoli), which transfer oxygen to the 

bloodstream. As the alveoli fill with fluid, they can no longer provide 
adequate amounts of oxygen to the body. 

Symptoms, especially severe breathing difficulty, develop over the course of 
a few hours and may be life-threatening. Although the outlook for pulmonary 

edema is favorable if the underlying disorder is treated in a timely fashion, 

the overall outcome for the patient depends upon the nature of the 
underlying disorder. Adults at high risk for heart failure are most commonly 

affected 
b)-There are two famous Hypotheses, regarding the pathogenesis of cardiac 

edema. 
1-Back-Pressure Hypothesis 

There is failure of heart which results in inadequate emptying in of the heart. 
This results in accumulation of fluid in the backside i.e. atria. 

Due to this there is rise in venous pressure both central and cerebral. 
The raised central venous pressure is transmitted to venous end of 

capillaries. It leads to transudation of fluids and generalized oedema. 
2-Forward failure hypothesis: 

There is failure of heart as a whole, so that there is insufficient pumping of 
the heart. This results in less arterial blood going to tissues which causes 

anoxia. 
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Due to anoxia, endothelium of blood vessels is damaged leading to increased 

permeability. Thus oedema results. 
Other factors: There are some other factors which contribute to the 

development of oedema. 
i)-There is constriction of both afferent and efferent arterioles. The renal 

blood flow is reduced. There is reduction in JG filtrate. The JG apparatus is 
stimulated with the production of renin. 

ii)-The adrenal cortex is also affected producing excessive amounts of 
aldosterone and resorption of sodium from renal tubules is increased. This 

results in increased plasma volume which encourages transudation leading 
to edema 

iii)-An element of hypoalbunemia is also present in patients with cardiac 
failure. 

iv)-There is also lymphatic obstruction due to lack of muscular activity in 
cardiac failure 

 

(supply 2009) 

Que no 15: A 55 years old man suffered from an attack of myocardial 

infarction due to thrombotic occlusion of the coronory artery branch 
supplying the affected area of myocardium. 

a)-What is the mechanism of injury to the myocardial fibers in this 

patient? 
b)-Describe the morphology of infarcted area?  

Ans: 

Mechanism: Abnormal aortic and arterial dilations called aneurysms create 

local stasis and consequently a fertile site for thrombosis. Acute myocardial 

infarction results in focally noncontractile myocardium. Ventricular 
remodeling after more remote infarction can lead to aneurysm formation. In 

both cardiac mural thrombi are more easily formed due to local blood stasis 
resulting in damage to the myocardial fibers. 

Morphology: White infarct occurs in this situation. Infarcts tend to be 
wedge shaped with the occluded vessel at the apex and the organ periphery 

forming the base, when the base is a serosal surface there is often an 
overlyingfibrinous exudate. Lateral margins may be irregular reflecting flow 

from the adjacent vessels. The margins of the acute infarct typically become 
progressilvely paler and sharpely defined with time, the edges become 

better defined by a narrow rim of hyperemia attributable to inflammation. 
Infarcts occurring in organs without a dual circulation typically become 

progressively paler and sharpely defined with time. Extravasated RBCs in 
hemorrhagc infarcts are phagocytized by macrophages and the heme iron is 

converted to intracellular hemosiderin. Small amounts do not impart any 

appreciable color to the area but large amounts give brown residuum. 
In most tissues ,the main histological finding associated with infarcts is 
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ischemic coagulate necrosis, An inflammatory response begins to develop 

along the margins of the infarct within a few hours and is well defined. 
Eventually inflammation is followed by repair beginning in the preserved 

margins. In some tissues parenchymal regeneration can occur at the 
periphery of the infarct, where the underlying stromal architecture has been 

preserved, Most infarcts are however ultimately replaced by scar. 
Septic infarctions occur when infarcted cardiac valve vegetations emolize,or 

when microbes seed necrotic tissue. In these cases the infarct is converted 
into an abscess with a correspondingly greater inflammatory response 

(Annual 2011) 

Que no 16: What are the types of Necrosis? Describe the morphology 
of any two types.  

Ans: 

Types: 
1.Coagulative necrosis 

2.Liquifactive necrosis 
3.Caseous Necrosis 

4.Fibrinoid Necrosis 
5.Fat Necrosis 

Explanation of two types: 
Fat Necrosis: refers to the focal areas of fat destruction, typically resulting 

from release of panreatic lipases into the substance of the pancreas and the 
peritoneal cavity. This occurs in the calamitous abdominal emergency known 

as acute pancreatitis. In this disorder, pancreatic enzymes that have leaked 
out of acinar cells and ducts liquefy the membranes of the fat cells in the 

peritoneum and lipases split the triglycerides esters contained within the fat 

cells. The released fatty acids combine with calcium to produce greatly 
visible chalky white areas, which enable the surgeon and the pathologist to 

identify the lesions. On histological examination, the foci of necrosis contain 
shadowy outlines of necrotic fat cells with basophilic calcium deposits with 

basophilic calcium deposits, surrounded by an inflammatory reaction. 
Caseous Necrosis: is encountered most often in foci of tuberculous 

infection. Caseous means cheese-like referring to the friable yellow white 
appearance of the area of necrosis. On microscopic examination the necrotic 

focus appears as a collection of fragmented or lysed cells with an amorphous 
granular pink appearance in the usual H and E stains. Unlike the coagulative 

necrosis the tissue architecture is completely obliterated and cellular outlines 
cannot be discerened. The area of caseous necrosis is often surrounded by a 

distinctive inflammatory borfer, This appearance is characteristic of a focus 
of inflammation known as granuloma. 

 

(Annual 2011) 
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Que no 17:A 70-years old bedridden lady develops swelling of right 

leg. Colour Doppler was carried out which revealed deep vein 
thrombosis. Treating physician now wants to know the possible of 

this thrombus. 

Explain the possible outcomes to the physician.  

Ans: 

If a patient survives an initial thrombotic event, over the ensuing days to 
weeks the thrombus evolves through some combination of the following four 

processes: 
1-Propagation:The thrombus enlarges through the accretion of additional 

platelets and fibrin, increasing the odds of vascular occlusion or 

embolization. 
2-Embolization:Part or all of the thrombus is dislodged and transported 

elsewhere in the circulation. 
3-Dissolution:If a thrombus is newly formed, activation of fibrinolytic 

factors may lead to its rapid shrinkage and complete dissolution. With older 
thrombi, extensive fibrin polymerization renders the thrombus substantially 

more resistance to plasmin-induced proteolysis and lysis is ineffectual. This 
acquisition of resistance to lysis has clinical significance, as therapeutic 

administration of fibrinolytic agents generally is not effective unless given 
within a few hours of thrombus formation. 

4-Organization and recanalization: Older thrombi become organized by 
the ingrowth of endothelial cells, smooth muscle cells and fibroblasts into the 

fibrin-rich thrombus. In time capillary channels are formed that- to a limited 
extent create conduits along the length of the thrombus, thereby 

reestablishing the continuity of the original lumen. Further recanalization can 

sometimes convert a thrombus into a vascularized mass of connective tissue 
that is eventually incorporated into the wall the remodeled vessel. 

Occasionally, instead of organizing, the center of a thrombus undergoes 
enzymatic digestion, persumably because of the release of lysosomal 

enzymes from the entrapped leukocytes. If bacteria seeding occur, the 
contents of degraded thrombi serve as an ideal culture medium and the 

resulting infection may weaken the vessel wall, leading to formation of a 
mycotic anyeurysm. 

(Supply 2013) 

Que no 18:What is necrosis? What are its types?  
Ans:  

Necrosis: Necrosis is the type of cell death associated with the rupturing of 

membrane integrity and leakage of cellular contents cuminating in 
dissolution of cells largely resulting from the degradative actions of enzymes 

on the lethally injured cells. 



Pathology’s Med-Solutions Online  

                                                                                                              WWW.Med-com.me 

66

Morphological types with examples: 

Coagulative necrosis: Coagulative necrosis is the characteristic of all of 
infarcts in all solid organs except the brain. 

Liquifactive necrosis: Liquefactive necrosis occurs in brain 

Caseuous neccrosis: Caseuous necrosis is encountered most often in foci 

of tuberculous infection 

Fat necrosis: Fat necrosis refers to focal areas of fat destruction typically 
resulting from the release of activated pancreatic lipases into the substance 

of pancease and the peritoneal cavity. This occurs in calamitous abdominal 
pregnancy known as acute pancreatitis. 

Fibroid necrosis: Is a special type of necrosis usually present in immune 

reactions 

(Annual2013) 

Que no 20: Define embolism and its types?  

Ans: 

An embolus is an intravascular solid, liquid or gaseous mass that is carried 

by the boold to a site distant from its site of origin 

Types of embolism: 

Pulmonary thromoembolism: 

Most emboli are formed from dislodged thrombi so the term thrombo-

embolus. Pulmonary thromboembolus are formed in the pulmonary system. 

Depending on size, a PE can occlude the main pulmonary artery, lodge at 

the bifurcattion of right and left pulmonary arteries or pass into the smaller 

branching arterioles. 

Systemic thromboembolism: Most systemic emboli arise from intracardiac 

mural thrombi; two thirds are associated with left ventricular infarcts and 

another 25percent with dilated left atria. The remainder originates from 

aortic aneurysms, thrombi overlying ulcerated atherosclerotic plaques, 

fragmented vulvar vegetations or the venous systems 

Fat embolism: Soft tissue crush injury or rupture of marrow vascular 

sinusoids releases microscopic fat globules into the circulation. The 

pathogenesis of fat emboli syndrome involves both mechanical obstruction 

and biochemical injury. 

Amniotic fluid embolism: Amniotic fluid embolism is an uncommon, grave 

complication of labor and the immediate postpartum period. Its signs include 
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dyspnea, cynosis and hypotensive shock, followed by seizures and coma. 

Air embolism: gas bubbles within the circulation can coalesce and obstruct 

vascular flow and cause distal ischemic injury. A particular form of gas 

embolism called decompression sickness is caused by sudden changes in the 

atmospheric pressures 

(Annual2013) 

Que no 21:What is shock? what are the major types of shock?  

Ans: 

Shock: Shock is the final common pathway for potentially lethal events 

including exsanguination, extensive trauma or burns, myocardial infarction, 

pulmonary embolism and sepsis. Regardless of the cause, shock is 

characterized by hypo perfusion of tissues, it can be caused by diminished 

cardiac output or by reduced effective circulating blood volume. The 

consequences are impaired tissue perfusion and cellular hypoxia. Although 

shock initially is reversible, prolonged shock leads to irreversible tissue 

injury that often proves lethal. 

Types: The most common forms of shock can be grouped into three major 

categories: 

Cardiogenic shock: results from low cardiac output due to myocardial 

pump failure. It may be caused by myocardial damage 

(infarction),ventricular arrythmias, extensive compression(cardiac 

temponade) or outflow obstruction (pulmonary embolism) 

Hypovolemic shock: results from low cardiac output due to loss of blood or 

plasma volume. 

Septic shock: results from arterial vasodilation and venous pooling that 

stems from the systemic immune response to microbial infection.  

(Supply 2012) 

Que no 22: What is the mechanism of endotoxic shock? 
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Ans: 

 
 

(Supply 2012) 

Que no 23: Cell membrane permeability defect is an essential 

component of cell injury. What are the various biochemical 

mechanisms that can damage the cell membrane during cell injury?  

Ans: 

Increased membrane permeability leading ultimately to overt membrane 

damage is a consistent feature of most forms of cell injury that culminate in 

necrosis. The plasma membrane can be damaged by ischemia, various 

microbial toxins, lytic components and a variety of physical and chemical 

agents. Several biochemical mechanisms may contribute to membrane 

damage: 

 

Decreased Phospholipid synthesis: 

   The production of phospholipids in cells may be reduced whenever there is 

a fall in ATP levels, leading to decreased energy-dependent enzymatic 

activities. The reduced phospholid synthesis may affect all cellular 
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membranes, including the membranes of mitochondria, thus exacerbating 

the loss of ATP. 

Increased Phospholipid breakdown: 

  Severe cell injury us associated with increased degradation of membrane 

phospholipids, probably owing to activation of endogenous phospholipases 

by increasing levels of cytosolic Calcium. 

ROS: 

  Oxygen free radical causes injury to cell membranes by lipid peroxidation. 

Cytoskeletal abnormalities: 

  Cytoskeletal filaments acts as anchors connecting the plasma membrane to 

the cell interior, and serve many functions in maintaining normal cellur 

architecture, motility and signaling. Activation of protease by increased 

cytosolic Calcium may cause damage to elements of the cytoskelton, leading 

to membrane damage. 

Lipid breakdown products: 

  These include unesterified free fatty acids, acyl carnitine and 

lysophospholipids, all of which accumulate in injured cells as a result of 

phospholipid degradation. These catabolic products have a deterrent effect 

on membranes. They may also either insert into the lipid bilayer of the 

membrane or exchange with membrane phospholipids, causing change in 

permeability and electrophysiologic changes. 

 

(Supply 2013) 

Que no 24: 

a)-Enumerate any six causes of cell injury. 

b)-What are the two main morphological correlates/features of 

reversible cell injury. Briefly give the microscopic appearance of 

these changes.  

Ans: 

6 causes of cell injury: 

1-Chemical Agent’s 

2-Oxygen deprivation 

3-Physical Agent’s 

4-Infectious agent’s 

5-Immunological reactions 

6-Genetic factors 
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2 morphological features of reversible injury: 

The 2 main morphological correlates of reversible injury are cellular swelling 

and fatty change. Cellular swelling is the result of failure of energy 

dependent ion pumps in the plasma membrabne, leading to an inability to 

maintain ionic and fluid homeostasis. Fatty change occurs in hypoxic injury 

and is manifested by the appearance of small or large lipid vacuoles in the 

cytoplasm. 

Morphology: 

Cellular swelling the first manifestation of almost all forms of injury to cells, 

is a reversible alteration that may be difficult to appreciate with the light 

microscope, but it may be more apparent at the level of whole organ. When 

it affects many cells in an organ, it causes some pallor(as a result of 

compression of cappilaries),increased turgor, and increase in weight goes 

the organ. Microscopic examination may reveal small, clear vacoules within 

the cytoplasm; these represent distended and pinched-off segments of the 

ER. This pattern of nonlethal injury is sometimes called hydropic change or 

vacuolar degeneration. 

Fatty change is manifested by the appearance of lipid vacuoles in the 

cytoplasm. It is principally encountered in cells participating in fat 

metabolism and is also reversible. Injured cells may also show increased 

eosinophilic staining, which becomes much more pronounced with 

progression to necrosis. 

(Supply 2013) 

Que no 25: 

a)-What is an embolus? Enumerate the three primary abnormalities 

that lead to thrombus formation. 

b) A patient survives the immediate effects of a thrombotic vascular 

obstruction. What would be the fate of thrombus in the following 

days to weeks.  

Ans: 

A. 

Embolus: An embolus is an intravascular solid, liquid or gaseous mass that 

is carried from by the blood to a site distant from its point of origin. 

Virchow’s triad: 
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1.Endothelial Injury 

2.Abnormal blood flow 

3.Hypercoagulability 

B. 

If a patient survives an initial thrombotic event, over the ensuing days to 

weeks the thrombus evolves through some combination of the following four 

processes: 

1-Propagation:The thrombus enlarges through the accretion of additional 

platelets and fibrin, increasing the odds of vascular occlusion or 

embolization. 

2-Embolization:Part or all of the thrombus is dislodged and transported 

elsewhere in the circulation. 

3-Dissolution:If a thrombus is newly formed, activation of fibrinolytic 

factors may lead to its rapid shrinkage and complete dissolution. With older 

thrombi, extensive fibrin polymerization renders the thrombus substantially 

more resistance to plasmin-induced proteolysis and lysis is ineffectual. This 

acquisition of resistance to lysis has clinical significance, as therapeutic 

administration of fibrinolytic agents generally is not effective unless given 

within a few hours of thrombus formation. 

4-Organization and recanalization: Older thrombi become organized by 

the ingrowth of endothelial cells, smooth muscle cells and fibroblasts into the 

fibrin-rich thrombus. In time cappilary channels are formed that- to a limited 

extent create conduits along the length of the thrombu, thereby 

reestablishing the continuity of the original lumen. Further recanalization can 

sometimes convert a thrombus into a vascularized mass of connective tissue 

that is eventually incorporated into the wall the remodeled vessel. 

Occasionally, instead of organizing, the center of a thrombus undergoes 

enzymatic digestion, persumably because of the release of lysosomal 

enzymes from the entrapped leukocytes. If bacteria seeding occur, the 

contents of degraded thrombi serve as an ideal culture medium and the 

resulting infection may weaken the vessel wall, leading to formation of a 

mycotic anyeurysm. 

 

(Annual 2012) 
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Que no 26: The endocervix of the uterus is lined by mucous secreting 

columnar epithelium in healthy adult females. A biopsy was taken in 

a 35 years old female and the endocervix was found to be lined by 

benign stratified squamous epithelium. 

a)-What is this phenomenon called? 

b)-Describe mechanism of this change and enumerate more 

examples?  

Ans: 

A. Phenomenon: Metaplasia 

B. Mechansim: Metaplasia is a reversible change in which one adult cell 

type is replaced by another cell type. In this tupe of cellular adaptation a cell 

type sensitive to a particular stress is replaced by another cell type better 

able to withstand the adverse environment. Metaplasia is thought to arise by 

reprogramming of stem cells ti differentiate along a new pathway rather 

than a phenotypic change of already differentiated cells. 

Other examples: Epithelial metaplasia is exemplified by the epithelial 

change in the repiratory tract of cigarettes smokers from ciliated columnar 

to stratified squamous epithelium. 

Other example is barraters oesophagus in which there is change from 

stratified squamous to columnar epithelium. 

 

Que no 27: An autopsy was carried out in a 70-year-old male who 

died after an attack of myocardial infarction. Describe the changing 

morphology of infarcted area till it finally heals by a scar. 

Ans:  

Morphology: White infarct occurs in this situation. Infarcts tend to be 

wedge shaped with the occluded vessel at the apex and the organ periphery 

forming the base, when the base is a serosal surface there is often an 

overlyingfibrinous exudate. Lateral margins may be irregular reflecting flow 

from the adjacent vessels. The margins of the acute infarct typically become 

progressilvely paler and sharpely defined with time, the edges become 

better defined by a narrow rim of hyperemia attributable to inflammation. 

Infarcts occurring in organs without a dual circulation typically become 

progressively paler and sharpely defined with time. Extravasated RBCs in 

hemorrhagc infarcts are phagocytised by macrophages and the heme iron is 
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converted to intracellular hemosiderin. Small amounts do not impart any 

appreciable color to the area but large amounts give brown residuum. 

In most tissues ,the main histological finding associated with infarcts is 

ischemic coagulative necrosis, An inflammatory response begins to develop 

along the margins of the infarct within a few hours and is well defined. 

Eventually inflammation is followed by repair beginning in the preserved 

margins. In some tissues parenchymal regeneration can occur at the 

periphery of the infarct, where the underlying stromal architecture has been 

preserved, Most infarcts are however ultimately replaced by scar. 

Septic infarctions occur when infarcted cardiac valve vegetations emolize, or 

when microbes seed necrotic tissue. In these cases the infarct is converted 

into an abscess with a correspondingly greater inflammatory response. 

 

(Supply 2010) 

Que no 28: An 85 year old male admitted in geriatric ward with 

paraplegia dies suddenly. On autopsy cause of death was declared as 

Pulmnary embolism. Source of this embolism was  

deep vein thrombus in the leg veins. 

a)-What is the pathogenesis of thrombus formation in this patient? 

b)-Briefly describe the fate of thrombus?  

Ans: 

b)- If a patient survives an initial thrombotic event, over the ensuing days 

to weeks the thrombus evolves through some combination of the following 

four processes: (Described already) 

a)-Fragmented thrombi from DVT,s is carried through progressively larger 

channels and usually passes through the right side of the heart before 

arresting in the pulmonary vasculature. Depending on size, a PE can occlude 

the main pulmonary artery ,lodge at the bifurcation of the right and left 

pulmonary arteries (saddle embolus) or pass into the smaller, branching 

arterioles. Frequently, multiple emboli occur, either sequentially or as a 

shower of smaller emboli from a large thrombus, a patient who has had one 

pulmonary emboli is at risk of having more. Rarely an embolus passes 

through an atrial or venous defect and enters the systemic circulation. 

*Most pulmonary emboli are small and clinically silent. With time, they 

undergo organization and become incorporated into the vascular wall; in 
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some cases organization of thromboembolic leaves behind bridging fibers 

called webs. 

*At the other end of spectrum, a large embolus that blocks major a major 

pulmonary artery can cause death. 

*Embolic obstruction  of medium sized arteries and sub-sequent rupture of 

capillaries rendered anoxic can cause pulmonary hemorrhage. Such 

embolization usually doesn’t cause pulmonary infarction since the area also 

receives blood from intact bronchial circulation. However, a similar embolus 

in the setting of left-sided cardiac failure can lead to pulmonary infarct. 

*Embolus to small end arteriolar pulmonary branches usually causes 

infarction 

*Multiple emboli occurring over time can cause pulmonary hypertension and 

right ventricular failure 

 

Que no 29: 

a)-What is apoptosis? 

b)-Describe cell morphology and biochemical changes in apoptosis? 

Ans:  

A) Apoptosis: 

Apoptosis is a pathway of cell death in which cells activate enzymes that 

degrade the cells’ own nuclear DNA and nuclear and cytoplasmic proteins. 

B) Cell Morphology: 

In the H and E stained tissue sections, the nuclei of apoptotic cells show 

various stages of chromatin condensation and aggregation and ultimately 

karyorrhexis, at the molecular level this is reflected in fragmentation of DNA 

into nucleosome sized pieces. The cells rapidly shrink, form cytoplasmic buds 

and fragment into apoptotic bodies composed of membrane bound cytosol 

and organelles. Because these fragments are quickly extruded and 

phagocytosed without eliciting an inflammatory response, even substantial 

apoptosis may be histologically undetectable. 

Biochemical changes: 

Apoptosis induces biochemical changes by two mechanisms which are death 

receptor pathway and mitochondrial pathway of apoptosis. 
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(Annual 2011) 

Que no30: 

A) Give in tabulated manner the mechanism of apoptosis? 

B) What are the examples of cell injury and necrosis?  

Ans: 

A: 

B: Examples of cell injury: 

Cell injury caused by oxygen deprivation, chemical agents, infectious agents, 

immunologic reactions, genetic factors, nutritional imbalance, physical 

agents and aging 

Morphological types with examples: 

Already answered 

 (supply 2009) 

Que no 31: A 70-years old hypertensive patient presents with 

complaints of dyspnea, raised JVP and edema of legs. He was 

diagnosed a case of congestive heart failure.  
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a)-Explain the mechanism of edema development in this patient? 

b)-What is the mechanism of edema in a case with loss of proteins in 

urine? 

Ans:  

A) Already Answered 

B) Reduced Plasma osmotic pressure: 

Under normal circumstances albumin accounts for almost half of the total 

plasma protein. Therefore conditions in which albumin are either lost from 

circulation or synthesized in inadequate amounts are common causes of 

reduced plasma oncotic pressure. In nephrotic syndrome, damaged 

glomerular capillaries become leaky which results in loss of albumin in the 

urine and the development of generalized edema. Reduced albumin 

synthesis occurs in the condition of severe liver disease and protein 

malnutrition. Regardless of cause the low albumin levels lead in a stepwise 

fashion to edema, reduced intravascular volume, renal hypoperfusion  and 

secondary hyperaldosteroinism.Unfortunately,increased salt and water 

retention not only fails to correct the plasma volume deficit but also 

exacerbates the edema, since the primary defect –low serum protein-

persisits.  

 

Solved by Ahsan Sarwar 
Co-ordinator @Med-com  
From Lahore Medical & Dental College 
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ACUTE & CHRONIC INFLAMMATION 

(Annual 2004) 

Que no 1: Describe the mechanism of increased permeability of 

vessels in ACUTE INFLAMMATION?  

Ans: 

 A hallmark of acute inflammation is increased vascular permeability leading 

to escape of a protein-rich exudates into the extravascular tissue, causing 

edema. Several mechanisms are responsible for the increased vascular 

permeability: 

1)Contraction of endothelial cells resulting in increased endothelial 

spaces is the most common cause mechanism of vascular leakage and is 

elicited by histamine, bradykinin, leukotrienes, the neuropeptide, 

substance P and many other chemical mediators it is called immediate 

transient response because it occurs rapidly after exposure to the 

mediator and is usually short lived (15-30)  

(e.g. after burns, x-irradiation or U.V and exposure to certain bacterial 

toxins vascular leakage begins after a delay 2 to 12 hours. Late appearing 

sunburn is a good example of this type of leakage  

2) Endothelial injury resulting in endothelial cell necrosis and detachment 

Direct damage to endothelium is encountered in severe injuries for example 

in burns or by the actions of microbes that target endothelial cell Neutrophils 

that adhere to the endothelium during inflammation may also injure the 

endothelial cells and thus amplify the reaction. In most instances leakage 

starts immediately after the injury and is sustained for several hours until 

the damaged vessels are thrombosed or repaired 

Increased transport of fluids and proteins called transcytosis through 

the endothelial cell , this process may involve channels consists of 

interconnected uncoated vesicles and vacuoles called vesiculovacuolar 

organelle many of which are located close to intracellular junctions Certain 

factors such as  VEGF seem to promote vascular leakage in part by 

increasing the no. and perhaps the size of these channels. 

Although these mechanism increased the vascular permeability separately all 

probably contribute in varying degree in responses to most stimuli for 

example at different stages of a thermal burn leakage results from 
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chemically mediated endothelial contraction and direct and leukocyte-

dependent endothelial injury the vascular leakage induced by all these 

mechanisms can cause life-threatening loss of fluid in severely burned 

patients 

 

(Annual 2005) 

Que no 2: Write the differences between HEALING FIRST INTENTION 

and SECONDRY INTENTION?  

Ans: 

Cutaneous wound healing is divided into three phases: 

 Inflammation, proliferation and maturation these phases overlap and 

their separation is somewhat arbitrary but they help to understand the 

sequence of events that take place in the healing of skin wounds the initial 

injury causes platelets adhesion and aggregation and the formation of clot in 

the surface of wound  leading to inflammation in the proliferative phases 

there is formation of granulation tissue proliferation & migration of 

connective tissue cells and re-epithelialization of the wounds surface 

Maturation involves ECM deposition tissue remodeling and wound 

contraction. The simplest type of wound repair is healing by primary union 

or by first intention. This incision causes death of a limited number of 

epithelial and connective tissue cells and disruption of epithelial and 

connective tissue cells and disruption of epithelial basement membrane 

continuity. Re-epithelialization to close the wound occurs with formation of a 

relatively thin scathe repair process is more complicated in excisional 

wounds that create large defects on the skin surface causing extensive loss 

of cells and tissue the healing of these wounds involves a more intense 

inflammatory reaction the formation of abundant granulation tissue and 

extensive collagen deposition leading to the formation of a substantial scar  

which generally contracts this form of healing is referred to as healing by   

secondary union or by secondary intention. Despite these differences 

the basic mechanisms of healing  by primary (first intention) or secondary  

 ( second intention) union are similar . they are described together and the 

differences will be indicated where appropriate. 

 

 

Que no 3: Tabulate the CHEMICAL MEDIATORS  of INFLAMMATION 

along with their functions? 
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Ans: 

 

CELL-DERIVED 

Mediators Sources Actions 

Histamine Mast cells, basophils, 

Platelets 

Vasodilation, increased 

vascular permeability, 
endothelial activation 

Serotonin Platelets Vasoconstriction 

Prostaglandins Mast cells, Leukocytes Vasodilation, pain, fever 

PAF Leukocytes, Mast cells Vasodilation, increased 

vascular permeability, 
chemotaxis, leukocyte 

adhesion, 
degarbulation, oxidative 

burst 

ROS Leukocytes Killing of microbes, 
tissue damage 

NO Endothelium, 
Macrophages 

Vascular smooth 
muscles relaxataion, 

killing of microbes 

Cytokines (TNF,IL-1,IL-
6) 

Macrophages, 
Endothelial cells, Mast 

cells 

Local: endothelial 
activation 

Systemic: fever, 
metabolic abnormalities, 

hypotension shock 

Chemokines Leukocytes, Activated 
macrophages 

Chemotaxis, leukocytes 
activation 

Leukotrines  Mast cells, Leukocytes Increased vascular 
permeability, 

chemotaxis, leukocytes 
adhesion & activation 

 

 

PLASMA PROTEIN-DERIVED 

Meditors Sources Actions 

Complement Plasma (produced in 

liver) 

Leukocyte chemotaxis & 

activation, direct target 
killing, vasodilation 



Pathology’s Med-Solutions Online  

                                                                                                              WWW.Med-com.me 

80

Kinins Plasma (produced in 

liver) 

Increased vascular 

permeability, smooth 
muscles contraction, 

vasodilation, pain 

Protease activated 

during coagulation 

Plasma (produced in 

liver) 

Endothelial activation, 

leukocyte recruitment 

 

 

Que no 4: A  12 year old boy presents with right lower quadrant pain of 12 

hours duration. An Appendicectomy is performed. The surgical specimen is 

neutrophils in wall appendix. 

a) What is most likely pathological process underlying the patient’s 

symptoms and the changes in appendix ? 

b) List the steps involved in the process and three important chemical 

mediators for the  

same. 

Ans: 

A common example of an acute supperative inflammation is “Acute Appendicitis” 

Abscesses are localized collections of purulent inflammatory tissue caused by 

suppuration buried in a tissue an organ  or confined to a space. They are produced 

by deep seeding of pyogeic bacteria into a tissue Abscesses have a central region 

that appears as a mass of necrotic leukocytes and tissue cells there is usually a zone 

of preserved neutrophils around this necrotic focus and outside this region vascular 

dilation and parenchymal and fibroblastic proliferation occur indicating chronic 

inflammation  and repair in the time the abscess may become walled off and 

ultimately replaced by connective tissue   

 

Chemical Mediators 

Prostaglandins, NO And Histamine for Vasodilation  

Il-F, TNF for fever 

Prostaglandins and bradykinin for Pain  

 

 

Steps Involved in the Acute Inflammation Process 

1) Alteration in vascular caliber that lead to an increase in blood flow 

2) Structural changes in the microvasculature that permit plasma protein 

and leukocytes to leave the circulation 
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3) emigration of leukocytes from the microcirculation their accumulation in 

the focus of injury and their activation to eliminate the offending agent  

 

Que no 5: 

a) Enumerate  three outcomes of ACUTE INFLAMMATION. 

b) What are two different types WOUND HEALING? 

 

Ans:   

A) All acute inflammatory reactions have one of three outcomes 

1) Complete Resolution : In a perfect world, all inflammatory reactions, 

once they have succeeded in neutralizing and eliminating the injurious 

stimulus should end with restoration of the site of acute inflammation  to 

normal this is called resolution and is the usual  outcome  when the injury is 

limited or short-lived or when there has been little tissue destruction and the 

damaged parenchymal cells can regenerate. Resolution involves removal of 

cellular debris and microbes by macrophages and resorption of edema fluid 

by lymphatics 

2) Healing by connective tissue replacement: (fibrosis) this occurs 

after substantial tissue destruction  when the inflammatory injury involves 

tissues that are incapable of regeneration or when there is abundant fibrin 

exudation in tissue or serous cavities  (pleura, peritoneum) that cannot be 

adequately cleared. In all these situations connective tissue grows into the 

area of damage or exudates converting it into a mass of fibrous tissue-a 

process called organization. 

3) Progression of the response to chronic inflammation: this may 

follow the acute inflammation or response may be chronic from the onset. 

Acute  to chronice transition occurs when  the acute inflammatory response 

cannot be resolved as a result of either persistence of the injurious agent or 

some interference with the normal process of healing For example: Bacterial 

infection of the lung may begin as a focus acute inflammation (pneumonia) 

but its failure to resolve may lead to extensive tissue destruction and 

formation of cavity in which the inflammation continues to smolder leading 

eventually to chronic lung abscess Another example of chronic inflammation 

with a persisting stimulus is peptic ulcer of the duodenum or stomach. Peptic 

ulcers may persist for months or years and as discussed below are 

manifested by both acute and chronic inflammation. 
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B)  

1. primary union or by first intention  

2. secondary union or by secondary intention 

(Described already) 

 

(Annual 2007) 

Que no 6: 

a) List phases of CELL  CYCLE? 

b) Give two example each for LABILE CELLS , STABLE CELLS and 

PERMANENT CELLS 

Ans: 

A) To achieve DNA replication and replication, the cell goes through a tightly 

controlled sequence of events called as cell cycle which consists of G1, S, G2 

and M phases. 

     G1 phase: It is the presynthetic phase. 

        S phase: It’s the synthetic phase. 

   G2 phase: It is the premiototic phase.  

   M phase: In this phase, cell divides into two. 

Note: Quiscent cells that have not entered the cell cycle are in the Go 

phase. 

 Each cell cycle is dependent on the proper activation and completion of 

previous ones and   the cycle stops at the place where an essential gene 

function is deficient. 

 

b)  

1) Labile cells they are continuously dividing cells They continue to 

proliferate, remain all the time in cell cycle tissues that contain most labile 

cells include epithelia  

such as stratified squamous epithelium of the skin, oral cavity, vagina 

cervix, esophagus, 

lining epithelial cell of the gland such as salivary glands, pancreas biliary 
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tract,-columnar epithelium of uterus, fallopian tube,-urinary epithelium-

lymphoid tissue, hematopoetic tissue 

2) Stable cells- (quiescent) they are considered to be in G0 phase, may 

undergo rapid proliferation after appropriate stimuli, they may be recruited 

back to the cell cycle 

stable cells include: Parenchymal cell of virtually all glandular organs, such 

as liver, kidney, pancreas, breast, lung mesenchymal cells, such as 

fibroblasts and smooth muscle cells 

-vascular endothelial cells 

3) Permanent cells- non-dividing. These cells have left cell cycle and cannot 

undergo mitotic division. This group includes:-nerve cells -skeletal and 

heart muscle cells These cells have no regenerative capacity. 

Most tissues consist of mixture of all 3 cell types- for example the brain 

contains of neurons-permanent cells, and astrocytes- stable cells, etc. 

-the ability of cells to divide is linked with their reaction to injury 

Labile and stable cells can quickly replace dead cells- by exactly the same 

cells- the process is called regeneration 

Permanent cells by definition cannot divide and are not able to replace lost 

cells by the same cell type - instead repair occurs- dead tissue is removed 

and replaced by scar (collagen) 

Que no 7: 

a) Define chronic inflammation. Give Two characteristic of chronic 

inflammation. 

b) Enumerate THREE causes of chronic inflammation. 

 

Ans: 

A) Chronic inflammation is inflammation of prolonge duration (weeks or 

months) in which inflammation, tissue injury and attempts at repair coexist, 

in varying combinations. 

 Characteristics of chronic inflammation: 

1) Infiltration with mononuclear cells which include macrophage, 

lymphocytes and plasma cells 

2) Tissue destruction induced by the persistence offending agent or by the 

inflammatory cells 
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3) Attempts at healing by connective tissue replacement of damaged tissue, 

accomplished by proliferation of small blood vessels (angiogenesis) and in 

particular fibrosis. 

B)  

Three causes of chronic inflammation: 

1) Persistence infection by microorganisms that are difficult to eradicate, 

such as mycobacteria  and certain viruses parasites and fungi. These 

organisms often evoke an immune reaction called delayed- hypersensitivity 

the inflammatory response sometimes take a specific pattern called 

granulomatous reaction 

2) Immune-mediate inflammatory diseases. Chronic inflammation plays 

an important role in a group of diseases that are caused by the excessive 

and inappropriate activation of the immune system. Under certain condition 

immune reactions develop against the individuals own tissues leading to 

autoimmune   

3) Prolonged Exposure to potentially toxic agents either exogemous or 

endogenous. An example of an exogenous agent is particulate silica, a 

nondegradable inanimate material that is when inhaled for prolonged 

period’s results in an inflammatory lung disease called silicosis. 

Atherosclerosis is thought to be a chronic inflammatory process of the 

arterial wall induced, at least in part , by endogenous toxic plasma lipid 

components   

 

(Annual 2008) 

Que no 8: 

A 35 year old female patient of type 2 diabetes mellitus cut her hand 

with knife in the kitchen.  

The wound failed to heal even after two weeks 

a) What cause/causes of delayed healing you would suspect in this 

patient? 

b) List four local /systemic factors that influence wound healing? 

 

 

Ans: 

A) Metabolic Status can change wound healing. Diabetes mellitus for 

example is associated with delayed healing as a consequence of the 

microangiopathy that is frequent feature of this disease 

Circulatory status can modulate wound healing. Inadequate blood supply 
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usually caused by arterioseclerosis or venous abnormalities e.g., varicose 

veins that retard venous drainage also impairs wound healing 

Infection is the single most important cause of delay in healing, because it 

results in persistant tissue injury and inflammation 

 

B) The adequacy of wound repair may be impaired by systemic and local 

host factors : 

Systemic factors include: 

Nutrition has profound effects on wound healing. Protein deficiency for 

example and particularly vitamin C deficiency inhibit collagen synthesis and 

retard healing. 

Metabolic Status can change wound healing. Diabetes mellitus for example 

is associated with delayed healing as a consequence of the microangiopathy 

that is frequent feature of this disease 

Circulatory status can modulate wound healing. Inadequate blood supply 

usually caused by arterioseclerosis or venous abnormalities e.g., varicose 

veins that retard venous drainage also impairs wound healing 

Hormones such as glucocorticoids  have well-documented anti-

inflammatory effects that influence various components of inflammation. 

These agents also inhibits collagen synthesis 

 

Local factors include: 

Infection is the signal most important cause of delay in healing, because it 

results in persistant tissue injury and inflammation 

Mechanical factors such as early motion of wounds can delay wound 

healing , by compressing blood vessels and separating the edges of the 

wound. 

Foreign bodies such as unnecessary sutures or fragments of steel glass or 

even bone constitute impediments to healing  

Size, location and type of wound. Wound is richly vascularized areas 

such as the gace heal faster than those in poorly vascularized ones such as 

foot. Small incisional injuries heal faster and with less scar formation than 

large excisional wounds or wound caused by blunt trauma 

 

Que no 9: 

In a 12 years Old boy following an injury a tender , red , hot swelling 

developed at the local site . Trace the sequence of events leading to 

development of this picture. 
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Ans: 

The four cardinal signs of inflammation: 

Rubor (redness) , tumor (swelling), color (heat), loss of function (function 

laesa) and dolar (pain) these sings are typically more prominent in acute 

inflammation than in chronic inflammation. The purpose of the inflammation 

is to bring phagocytic cells to the injured area to engulf the invading 

bacteria. The vascular and cellular reaction of inflammation is triggered by 

soluble factors that are produce by various cells or derived by the plasma 

proteins and are generated or activated in response to the inflammation. 

Microbes or necrotic cells can trigger the elaboration of inflammatory 

mediators and thus elicit the inflammation. Such mediators intitae and 

ampilify the  inflammation and determines the severity. Acute inflammation 

is rapid in onset (typically minutes ) and is of short duration lasting for hours 

or a few days its main characteristics are the exudation of fluid and plasma 

proteins  (edema) and the emigration of leukocytes , predominantly 

neutrophils  als called polymorphonuclear leukocytes. When the acute 

inflammation succeeds in eliminating the offenders the reaction subsides but 

if it fails to clear the invaders can progress to a chronic phase. 

 

Acute inflammation has three  major components  

1) Alteration in vascular caliber that leads to increase in blood flow  

2) Structural Changes in the microvasculature that permit the plasma 

proteins and leukocytes to leave the circulation 

3) Emigration of the leukocytes from the microcirculation, their 

accumulation in the focus of injury, and their activation to eliminate the 

offending agent. 

  

(Annual 2009) 

Que no 10: 

Following cholecystectomy in an obese lady the site of surgical  

sutures did not heal for 3 month and pus kept oozing out 

intermittently. 

a) What is the role of granulation tissue in healing of clean surgical 

wounds. 

b) Which factors can delay the wound healing? 

Ans: 

A) Fibroblast and vascular endothelial cells proliferate in the first 24 to 72 

hours of the repair process to form a specialized type of tissue is called 
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granulation tissue which is hallmarks of the tissue repair. The term derives 

from its pink, soft, granular appearance on the surface of wounds. Its 

characteristics histological features are the presence of the new small blood 

vessels (Angiogenesis) and the proliferation of fibroblast. These new vessels 

are leaky allowing the passage of plasma protein and fluids into the 

extravascular spaces. Thus new granulation is often endomatous. 

Granulation tissue progressively invades the incision space, the amount of 

granulation tissue that is formed depends on the size of the tissue deficit 

created by the wounds and the intensity of inflammation. Hence, it is much 

more prominent in healing by secondary union . By 5 to 7 days , granulation 

tissue fills the wound area and neurovascularization is maimal.   

 

B) Described already 

Que no 11: 

Cellular exudates formation in acute inflammatory response 

comprises excudation of leukocytes from inside the vessels into the 

extra vascular interstitial compartment. 

a)  What factors attracts WBC Out of blood vessels? 

b) What is the objective of their exudation out of vessel? and how do 

they achieve this objective? 

 

Ans: 

A)  Chemokines act on the adherent leukocytes and stimulate  the cells to 

migrate through the interendothelial spaces towards  the chemical 

concentration gradient (Chemotaxis) that is toward the site of tissue  injury 

or infection where the chemokines are being produced.. 

Exogenus and endogenous agents can act as Chemoattractants.  

Endogenous Chemoattractants are: 

cytokines i.e. particularly those of chemokines  

 IL-8 ,  

Components of complementary system, particularly C5a and  

arachidonice acid  (AA) meatabolites mainly leukotriene  

and the most common exogenous agent is bacterial products  

Several adhesion PECAM-1 or CD-31 molecules present in the intracellular 

unctions and endothelial  are involved in the migration of leukocytes. After 

traversing the endothelial leukocytes pierce the basement membrane 

probably by secreting collagenase and enter into extravascular tissue . 
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B) The age of the leukocytes infilterate varies with age of the inflammatory 

response and the type of stimulus  once the leukocytes ( neutrophils and 

monocytes) have been recruited to a site f infection or cell death they must 

be activated to perform their function. The responses of leukocytes consist 

of two sequential sets of events: 

1)  Recognition of the offending agent which delivers the signals that 2) 

Activate the leukocytes to ingest and destroy the offending agent and 

amplify the inflammatory reaction. 

Recognition of the offending agent 

a) Receptors for microbial products Toll-like receptors recognize the 

components of different types of microbes Different TLRs play essential roles 

in cellular responses to bacterial (LPS or endotoxin) 

b) G- protein-coupled receptors found on neutrophils macrophages and 

other leukocytes recognize short bacterial peptides containing  N-

formylmethionyl residues 

Other G protein-coupled receptors recognize the chemokines, breakdown 

products of complement such as C5a and lipid mediators including platelet 

activating factor prostaglandins and leukotrience which are all produced in 

response to microbes and cell injury 

c) Receptors for Opsins  leukocytes express receptors for protein that coat 

microbes, the process of coating a particle , such as microbes to target it for 

ingestion (phagocytosis) is called opsonization and substances that do this 

are opsins. these include the antibodies and complement protein  

d) Receptors for cytokines leukocytes express receptors for cytokines 

that are produced in response to microbes one of the most important 

cytokines  is interferon-gamma which is screated by natural killer cells. 

Removal of the offending agent is by 

Phagocytosis recognition & attachment of the particle  to be : 

a) ingested by the leukcyes  

b) its engulfment with subsequent, formation of phagocytic vacuole  

c) killing or degradation of the ingested material 

Engulfment is done by the extension of the cytoplasm (pseudopods) flow 

around it and plasma temperance pinch off to form a vesicles then this fuses 

with the lysomal granules and resulting in discharge of the granules content 

into the phagolysosome. 

Killing and degradation Microbial killing is accomplished by the reacyive 

oxygen species ROS and  reactive nitrogen species   
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(Supplementary 2009) 

Que no 12: Following caesarian section of Gynecologist applied neat 

surgical sutures to the incision. 

a) Trace the step of healing in this patient in chronological order  

b) Briefly describes the phenomena of wound contraction. 

Ans: 

A)  The step of healing in this patient in chronological order: 

1) Formation blood clot  

2) Formation of granulation tissue  

3) Cell proliferation and Collagen deposition  

5) Scar Formation  

6) Wound contraction  

7) connective tissue remodeling 

B) Wound Contraction  is generally occurs In large surface wounds. The 

contraction helps to close the wound by decreasing the gap between its 

dermal edges and by the reducing the wounds surface area. It is an 

important feature in healing by secondary union the initial steps of wound 

contratcioninvlove the formation at the edge of the wound of a network of 

myofibroblasts that express smooth muscle Alpha-Actin and vimentin these 

cells have ultra-structural characteristics of smooth muscle cells , contract in 

the wound tissue and may produce large amount of ECM components such 

as type-1 collagen , tenascin-C, SPARC and extra domain fibrobronectin. 

Myofibroblast is formed by the tissue fibroblast through the effects of  PDGF 

& FGF-2 released by macrophages at the wound site, but they can also 

originate bone marrow precursors known as fibrocytes   

Que no 13 

a) A routine examination blood count performed on a 22-year old 

medical student revealed an abnormality in the differential leukocyte 

count. She had been complaining of frequent sneezing and “ water ” 

eyes during the past several weeks and reported that she frequently 

had such episodes in the spring and summer. Which of the cell types 

is most likely to be increased? 

 

b) Enlist the sequence of  events in chronological order in events of 

Acute inflammation 

Ans: 

a) An abnormality in the differential leukocyte count. She had been 
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complaining of frequent sneezing and “ water ” eyes during the past several 

weeks and reported that she frequently had such episodes in the spring and 

summer. This may be due to the histamine release in response to the forge 

in allergic substance from the mast cells and basophils which also causes the 

rise in eosinophilia 

 

 B) Acute inflammation has three  major components: 

 1) Alteration in vascular caliber that leads to increase in blood flow  

 2) Structural Changes in the microvasculature that permit the plasma 

proteins and leukocytes  to leave  

      the circulation 

 3)  Emigration of the leukocytes from the microcirculation, their 

accumulation in the focus of injury, and  their activation to eliminate the 

offending agent. 

The four cardinal signs of inflammation: 

Rubor (redness), tumor (swelling), color (heat) and dolar (pain)  and also 

other component is present which is loss of function (function laesa), these 

sings are typically more prominent in acute inflammation than in chronic 

inflammation. 

(Annual 2010) 

Que no 14: 

a)Enlist any six causes of chronic Granulomatous Inflammation. 

b) Enlist any four types of macrophages as a part of 

reticuloenothelial system with their sites.  

Ans: 

A) 

1) Mycobacterium tuberculosis 

2) Mycobacterium leprae 

3) Treponema palladium 

4) Gram-negative bacillus 

5) unknown etiology 

6) Immune reaction against intestinal bacteria, Self-antigens 

 

B) 

The mononuclear phagocyte system (reticuloendothelial system) consisted of 

closely related cells of bone marrow origin, including blood monocytes and 

tissue macrophages. The latter are diffusely scattered in the connective 
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tissue or located in organs sh=uch as liver (khupffer cells) spleen lymph 

nodes (sinus histiocytes) lungs (alveolar macrophages ) and central nervous 

system (microglia). the mononuclear phagocyte arise from a comman 

precursor in the bone marrow which gives rise to blood monocytes and 

differentiate into macrophages the half-life of blood monocytes is about 1 

day whereas the life span of tissue macrophages is several months or years 

the journey from bone marrow stem cell to tissue macrophage is regulated 

bya variety of growth and differentiation factors, cytokines, adhesion 

molecules and cellular interactions 

 

Que no 15: 

“ Acute inflammatory response “ is comprised of various components 

occurring at the local site of injury. Enlist the important components along 

with the chemical mediators of inflammation playing their role in these 

different components. 

Ans: 

Chemical Mediators 

Prostaglandins, NO And Histamine for Vasodilation  

Il-F, TNF for fever 

Prostaglandins and bradykinin for Pain  

 

Histamin                      

Serotonin                         

Prostaglandins           

Leukotrienes                                         

Paltelet-activation factor                  

Cytokines (TNF, IL-1)   

 Chemokines                                

 Kinins               

    

 Three  Major Components of Acute inflammation                                                                                          

1) Alteration in vascular caliber that lead to an increase in blood flow 

2) Structural changes in the microvasculature that permit plasma protein and 

leukocytes to leave the   

      circulation 

3) emigration of leukocytes from the microcirculation their accumulation in the 

focus of injury and their activation to eliminate the offending agent 
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(Annual 2011) 

Que no 16: In a road Accident , a lacerating wound was inflicted on the 

thigh of a young male. It got infected and took long in healing with wide 

irregular scar formation. Describe in chronological order the sequential 

steps of changes at the local site leading to this scar formation 

 

Ans: 

The step of healing in this patient in chronological order: 

1) Formation blood clot : Wounding causes the rapid activation of coagulation 

pathways, which results in the formation of a blood clot on the wound surface In 

addition to entrapped red cells , the clot contains fibrin, fibronectin and 

complements components. The clot serves to stop bleeding and also acts as a 

scaffold for migrating cells, which are attracted by growth factors cytokines and 

chemokines released into the area release of VEGF leads to increased vessel 

permeability and edema. Dehydration occurs at the external surface of the clot, 

forming a scab that covers the wounds. In Wounds causing large tissue deficits, the 

fibrin clot is larger and there is more exudate and necrotic debris in the wounded 

area. Within 24 hours, neutrophils appear at the margins of the incision and use the 

scaffold provided by the fibrin clot to march in. They release proteolytic enzymes 

that clean out debris and invading bacteria 

2) Formation of granulation tissue: Fibroblast and vascular endothelial cells 

proliferate in the first 24 to 72 hours of the repair process to form a specialized type 

of tissue is called granulation tissue which is hallmarks of the tissue repair. The 

term derives from its pink, soft, granular appearance on the surface of wounds. Its 

characteristics histological features are the presence of the new small blood vessels 

(Angiogensis) and the proliferation of fibroblast. These new vessels are leaky 

allowing the passage of plasma protein and fluids into the extravascular spaces. 

Thus new granulationis often endomatous. Granulation tissue progressively invades 

the incision space, the amount of granulation tissue that is formed depends on the 

size of the tissue deficit created by the wounds and the intensity of inflammation. 

Hence, it is much more prominent in healing by secondary union . By 5 to 7 days , 

granulation tissue fills the wound area and neurovascularization is maimal.   

3) Cell proliferation and Collagen deposition : Neutrophils are largely displace 

by the macrophages by 48 to 96 hours Macrophages are key cellular constituents of 

tissue repair, clearing extracellular debris, fibrin and other foreign material at the 

site of repair and promoting angiogenesis and ECM deposition Migration of 

fibroblasts at the site of injury is driven by chemokines, TNF, PDGF and FGF there 
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proliferation tigers the multiple growth factors including PDGF, EGF EGE and the 

cytokines IL-1 and TNF. Macrophages are the main source pf these factors although 

other inflammatory and platelets. Collagen fibers are now present at the margins of 

incision but at first these are vertically oriented and do not bridge the incision In 24-

48 hours, spurs of epithelial cells move from the wound edge (initially with little cell 

proliferation) along the cut margins of the dermis, disposing the basement 

membranes components as they move. They fuse in the midline beneath the 

surface scab, producing a thin continuous epithelial layer that closes the wound, full 

epithelialization of the wound is much slower in healing by scenery union because 

the gap to be bridges is much greater.  

5) Scar Formation : The leukocytes infiltrate, edema increased vascularity largely 

disappear during the second week. Blanching begins, accomplished by the increased 

accumulation of collagen within the wounds area and regression of vascular 

channel. Ultimately, the original granulation tissue scaffolding is converted into a 

pale, avascular, scar, composed of spindle shaped fibroblasts dense collagen, 

fragments of elastic tissue and other ECM components The dermal appendages that 

have been destroyed in the line of incision are permanently lost, although in rats 

new hair follicles may develop in large healing wound under Want stimulation. This 

result suggests that with appropriate treatment procedure, regrowth of the skin 

appendages during wound healing might be achieved in humans. By the end of the 

first moth, the scar is made up of a cellular connective tissue devoid of 

inflammatory infiltrate, covered by intact epidermis 

 6) Wound contraction is generally occurs In large surface wounds. The 

contraction helps to close the wound by decreasing the gap between its dermal 

edges and by the reducing the wounds su surface area. It is an important feature in 

healing by secondary union the initial steps of wound contraction invlove the 

formation at the edge of the wound of a network of myofibroblasts that express 

smooth muscle Alpha-Actin and vimentin these cells have ultra-structural 

characteristics of smooth muscle cells , contract in the wound tissue and may 

produce large amount of ECM components such as type-1 collagen , tenascin-C, 

SPARC and extra domain fibrobronectin. Myofibroblast is formed by the tissue 

fibroblast through the effects of  PDGF & FGF-2 released by macrophages at the 

wound site, but they can also originate bone marrow precursors known as fibrocytes   

 

Que no 17: A 25 years old male develops a red hot fluctuant swelling on the 

upper arm after receiving an intramuscular injection at this site. The cause 

of fluctuant swelling is local fluid exudates formation. Describe the 

mechanism of this fluid exudates formation. 
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Ans: 

 Acute inflammation has three  major components: 

 1) Alteration in vascular caliber that leads to increase in blood flow  

 2) Structural Changes in the microvasculature that permit the plasma proteins and 

leukocytes to leave  

the circulation 

3)  Emigration of the leukocytes from the microcirculation, their accumulation in the 

focus of injury, and  their activation to eliminate the offending agent. 

The purpose of the inflammation is to bring phagocytic cells to the injured area to 

engulf the invading bacteria. The vascular and cellular reaction of inflammation is 

triggered by soluble factors that are produce by various cells or derived by the 

plasma proteins and are generated or activated in response to the inflammation. 

Microbes or necrotic cells can trigger the elaboration of inflammatory mediators and 

thus elicit the inflammation. Such mediators intitae and ampilify the  inflammation 

and determines the severity. Acute inflammation is rapid in onset (typically minutes 

) and is of short duration lasting for hours or a few days its main characteristics are 

the exudation of fluid and plasma proteins  (edema) and the emigration of 

leukocytes , predominantly neutrophils  als called polymorphonuclear leukocytes. 

When the acute inflammation succeeds in eliminating the offenders the reaction 

subsides but if it fails to clear the invaders can progress to a chronic phase. 

The vascular phenomena of acute inflammation are characterized by the increase in 

the blood flow to the injurious area resulting mainly from arteriolar dilatation and 

opening of capillary beds induced by mediators such as histamine. Increased 

vascular permeability results in the accumulation of protein rich extravascular fluid 

which forms the exudates Plasma protein leave the vessel most commonly  through 

widened inter-endothelial cell junction of the venules . 

The redness (rubor), warmth (calor) and swelling (tumor) of acute inflammation 

and are caused by the increase in blood flow and edema. Circulating leukocytes 

predominately neutrophils adhere to endothelium via adhesion of molecules, 

traverse the endothelium and  migrate to the site of the injury under the  influence 

of the chemotactic agent. Leukocytes  that are activated by the offending agent and 

by endogenous mediators may release toxic metabolites and proteases extracellular 

causing tissue damage. During the damage and in part as a result of liberation of 

prostaglandins neuropeptides and cytokines one of the local symptoms is pain 

(dalor)   

(Supplementary 2011) 
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Que no 18: 

Give brief account of factors that affect wound healing. 

Ans: 

 Described Already 

Que no19: 

Macrophages play a key role in chronic inflammation. Describe the role of 

macrophages in mediating a local chronic inflammatory reaction with 

reference to their mediators released. 

Role of a Macrophages in Chronic Infilteration: the macrophage is 

dominant cellular player in chronic inflammation and we begin our discussion 

with a brief review of its biology .macropahges are one components of the 

mononuclear phagocyte system . the mononuclear phagocyte system 

(reticuloendothelial system) consisted of closely related cells of bone marrow 

origin, including blood monocytes and tissue macrophages. The latter are 

diffusely scattered in the connective tissue or located in organs sh=uch as 

liver (khupffer cells) spleen lymph nodes (sinus histiocytes) lungs (alveolar 

macrophages ) and central nervous system (microglia). the mononuclear 

phagocyte arise from a comman precursor in the bone marrow which gives 

rise to blood monocytes and differentiate into macrophages the half-life of 

blood monocytes is about 1 day whereas the life span of tissue macrophages 

is several months or years the journey from bone marrow stem cell to tissue 

macrophage is regulated bya variety of growth and differentiation factors, 

cytokines, adhesion molecules and cellular interactions 

As discuss earlier monocytes begin to emirate into extravascular tissues 

quite early in acute inflammation and within 48 hours they may constitute 

the predominant cell type Extravasation of monocytes is governed by the 

same factors that are involved in neutrophil emigration that is adhesion 

molecules and chemical mediators with chemotactic and activating 

properties when a monocytes reaches the extravascular tissue  it undergoes 

transformation into a larger phagocytic cell the macrophages  A macrophage 

may be activated by a variety of stimuli, including microbial products that 

engage TLRs and other cellular response cytokines e.g. IFN-gamma secreted 

by T lymphocytesand by natural killer cells and other chemical mediators  

The products of activated macrophages serves to eliminate injurious agents 

such as microbes and to initiate the process of repair and are responsible for 

much of the tissue injury in chronic inflammation Activation of macrophages 
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results is increased levels of lysomal enzymes and reactive oxygen and 

nitrogen species and production of cytokines growth factors and other 

mediators of inflammation .Some of these products are toxic to microbes 

and host cells e.g. reactive oxygen and nitrogen species or to extracellular 

matrix (proteases) some cause influx of other cell type e.g. cytokines 

chemotactic factors and still some others cause the fibroblast proliferation, 

collagen deposition & angiogenesis. Different macrophage population serve 

distinct functions some may be important for microbial killing and 

inflammation and other fro repairs, their impressive arsenal mediators 

makes macrophages powerful allies in the body’s defense system against 

unwanted invaders but the same weaponry can also  induce considerable 

tissue destruction when macrophage are inappropriately activated it is 

because of the activities of macrophages that tissue destruction is one of the 

hellmarks of chronic inflammation. The ongoing tissue destruction can itself 

activate the inflammatory cascade so that features of both acute and chronic 

inflammation may co-exist. In short lived inflammation if the irritant is 

eliminated , macrophages eventually disappear either dying off or making 

their way into the lymphatics and lymph nodes. In chronic inflammation , 

macrophage accumulation persists as a result of continuous recruitment 

from the circulation and local proliferation at the site of inflammation.  

Que no 20: 

 An 30 year-old  house wife developed a skin blister filled with 

serous fluid on her forearm, resulting from a burn sustained while 

cooking. 

 a) Name the morphological pattern of acute inflammation as see in 

this burn injury. Give its basis. 

b) what are the other morphological patterns of acute inflammation 

? Briefly give the underlying basis of each with examples. 

 

Ans:  

A) Serous Inflammation is marked by the outpouring of a thin fluid that 

may be derived from the plasma or from the secretions of mesothelial cells 

lining the peritonel cavity etc. 

Accumulation of fluid in these cavities is called an effusion. The skin blister 

resulting from a burn or viral infection represents a large accumulation of 

serous fluid either within or immediately beneath the epidermis 
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b) The morphological patterns of acute inflammation : 

1) Serous Inflammation: is marked by the outpouring of a thin fluid that 

may be derived from the plasma or from the secretions of mesothelial cells 

lining the peritonel , pleural and ericardial cavities. 

Accumulation of fluid in these cavities is called an effusion. The skin blister 

resulting from a burn or viral infection represents a large accumulation of 

serous fluid either within or immediately beneath the epidermis 

2) Fibrinous Inflammation: with greater increase in vascular permeability 

, large molecules such as fibrinogen passes the vascular barrier and fibrin is 

formed and deposiyed in the extracellular space. A fibrimous excaudate 

develops when the vascular leaks are large or there is local procoagulent 

stimulus (e.g., Cancer cells) A fibrinous exudates is characteristics of 

inflammation in the linning of body cavities, such as meninges , pericardium 

and pleura  

Histologically, fibrin appears as an eosinophillic meshwork of threads 

 or sometimes as an amporphus coagulum fibrinous exudates may be 

removed by fibrinolysis and clearing of other debris by macrophages if the 

fibrin is not removed, over time it may stimulate the in growth of fibroblast 

and blood vessels and thus lead to scaring. Conversion of the fibrinous 

exudates to scar tissue (organization) within the pericardial sac leads to 

opaque fibrous thickening of the pericardium and epicardium in the area of 

exudation and if the fibrosis is extensive, obliteration of the pericardial space  

3) Supportive Or Purulent Inflammation (Abscess) : this type of 

inflammation is characterized by the production of large amounts of pus or 

purulent exudates consisting of neutrophills, liquefactive necrosis and edema 

fluid certain bacteria i.e. Staphylococci produce this localized suppuration 

and are therefore referred to as pyogenic (pus-producing) bacteria. A 

common example of an acute supportive inflammation is acute 

appendicitis. Abscesses are localized collections of purulent inflammatory 

tissue caused by suppuration buried in a tissue an organ or a confined space 

They are produced by deep seeding of pyogenic bacteria into a tissue 

Abscesses have a central  region that appears as a mass of necrotic 

leukocytes  and tissue cell  there is usually a zone preserved neutrophils 

around this necrotic focus, and outside this region vascular dilation and 

parenchymal and fibroblastic proliferation occur, indicating chronic 
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inflammation and repair In the time the abscess may become walled off and 

ultimately replaced by connective tissue.  

                                                                                                                                                                          

4) Ulcers: An ulcer is an local defect or excavation of the surface of an 

organ or tissue that is produced by the sloughing (shedding) of inflamed 

necrotic tissue. Ulceration can occur only when tissue necrosis and resultant 

inflammation exist on or near the surface. It is the most commonly 

encountered in (1) the mucosa of mouth , stomach , intestines or 

genitourinary tract (2) the skin and subcutaneous tissue of the lower 

extremities in older persons who have circulatory disturbances that 

predispose to extensive ischemic response. 

Ulcerations are the best exemplified by peptic ulce of the stomach or 

duodenum in which acute and chronic inflammation coexist During the acute 

sstage there is intense polymorphonuclear infilteration and vascular dilation 

in the margin of defect with chronicity the margins and base of the ulcer 

developed fibroblastic proliferation scarring and the accumulation of 

lymphocytes macrophages and plasma cells 

                                                                                                                                                                 

(Supply 2013) 

Que no 21: Briefly summarize the main features of cell cycle and its 

control mechanisms?  

Ans: 

Features of normal cell cycle: 

Tightly controlled sequence of events: Cell proliferation is a tightly 

controlled process that involves a large number of molecules and interrelated 

pathways. To achieve DNA replication and replication, the cell goes through a 

tightly controlled sequence of events called as cell cycle which consists of G1, 

S, G2 and M phases. 

 

G1 phase: It is the presynthetic phase. 

S phase: It’s the synthetic phase. 

G2 phase: It is the premiototic phase.  

M phase: In this phase, cell divides into two. 

Note: Quiscent cells that have not entered the cell cycle are in the Go phase. 

 Each cell cycle is dependent on the proper activation and completion of 
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previous ones and the cycle stops at the place where an essential gene 

function is deficient. 

Requirement of growth signals:  The replication of cells is stimulated by 

growth factors and signaling from ECM components.  

Control of cell cycle:  is brought about by these mechanisms: 

Check points: Embedded in cell cycle are surveillance mechanisms that are 

geared to 

sensing damage to DNA and chromosomes. These quality control checks are 

called check points. The cell cycle has multiple check points particularly : 

-  during emergence from Go into G1 

-  and the transition from G1 to S phase called Restriction point. 

Cyclins and cyclin dependent kinases: Progression through the cell 

cycle, particularly at the G1-S transition, is regulated by proteins called 

cyclins and associated enzymes, CDKs, which are activated by binding to 

cyclins. Their combination binds crucial target proteins that drive the cell 

through the cell cycle. 

Cyclin dependent kinase inhibitors: The activity of CDK-cyclin is 

regulated by CDK inhibitors, which enforce cell cycle checkpoints. 

DNA damage control: If cell senses DNA damage checkpoint activation 

delays cell cycle. DNA damage, if too severe, results in apoptosis or 

senescence. 

Tumor Suppression genes: several tumor suppressor genes are 

involved in inhibiting the progression of neoplasm e.g., 

RB gene: The first tumor suppressor gene to be discovered. It functions 

to bind the transcription factor E2F in its active hypophosphorylated state 

so that Cyclin E/CDK2 dependent progression in cell cycle does not occur. 

p-53 gene: It is also called the guardian of the genome. It thwarts 

neoplastic transformation by three independent mechanisms: 

2) Temporary cell cycle arrest  (quiescence) 

3)  Induction of permanent cell cycle arrest (senescence) 

4)  Triggering of programmed cell death (Apoptosis) 
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p-53 is activated by anoxia, inappropriate oncoprotein activity, 

damage to integrity of DNA. 

Contact inhibition: When non-transformed cells are grown in culture, 

they proliferate until confluent monolayers are generated; cell-cell 

monlayers formed in this way inhibit further cell division. It is mediated 

by Cadherins e.g. E-cadherin, tumor suppressor genes like NF2 

Anti-proliferative signals: An example is TGF-Beta signaling pathway; 

in most normal epithelial, endothelial and hematopoetic cells, TGF-beta is 

a potent inhibitor of proliferation. 

(Supply 2014)  

Que no 22:  

a) What is Apoptosis? 

b) Describe the cell morphology and biochemical changes in 

apoptosis. 

A) 

Apoptosis is a pathway of cell death that is induced by a tightly regulated 

suicide program in which cells destined to die activate enzymes that 

degrade the cells own nuclear DNA and nuclear and cytoplasmic proteins. 

Apoptotic cells break up into fragments called apoptotic bodies which 

contain the portion of the cytoplasm and nucleus This plasma membrane of 

the apoptotic cell and bodies remain intact but its structure is altered in 

such a way that these become “tasty” targets for phagocytes. The dead 

cells and its fragments are rapidly devoured, before the contents have 

leaked out and therefore cell death by this pathway does not elicit an 

inflammatory reaction in this host. The distinctive morphologic appearance 

of membrane-bound fragments derived from cells and named after the 

Greek designation for “falling off” It was quickly appreciated that apoptosis 

was a unique mec hanism of cell death, distinct from necrosis, which is 

characterized by loss of membrane integrity, enzymatic digestion of cells, 

leakage of cellular contents and frequently a host reaction. Apoptosis and 

necrosis sometimes coexist and apoptosis induced by some pathological 

stimuli may progress to necrosis    

 

B) 

Cell Morphology: 
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Morphological & Biochemical  

Changes in Apoptosis 

Morphology the following morphologic features some best seen with the 

electron microscope, characterize cells undergoing apoptosis  

Cell Shrinkage The cell is smaller in size, the cytoplasm is dense and the 

organelles though relatively normal are more tightly packed 

Chromatin Condensation This is the most characterized feature of 

apoptosis. The chromatin aggregates peripherally, under the nuclear 

membrane into dense masses of various shapes and sizes. The nucleus 

itself may break up, producing two or more fragments. 

Formation of Cytoplasmic  blebs and apoptotic bodies The apoptotic 

cells that shows extensive surface bebbling, then undergoes fragmentation 

into membrane-bound apoptotic bodies composed of cytoplasm and tightly 

packed organelles, with or without nuclear fragments 

Phagocytosis of apoptotic cells or cell bodies, usually by 

macrophages The apoptotic bodies are rapidly ingested by phagocytes and 

degraded by the phagocyte’s lysosomal membrane. Plasma membranes are 

thought to remain, intact during apoptosis, until the last stages when they 

become permeable to normally retained solutes. This classical description is 

accurate with respect to apoptosis during physiologic conditions such as 

embryogenesis and deletion of immune cells, however forms of cell death 

with features of necrosis as well as of apoptosis are not uncommon after 

many injurious stimuli. Under such conditions the severity rather than the 

nature of the stimulus determines the pathway of the cell death, necrosis 

being the major pathway when there is advanced ATP depletion and 

membrane damage. 

Biochemical Changes IN Apoptosis 

Apoptotic cells usually exhibits a distinctive constellation of biochemical 

alterations that underlie the structural changes 

Activation of Caspases A specific feature of apoptosis is the activation of 

several members of a family of cysteine proteases name caspases The term 

caspase is based on two properties of this family of enzymes: the “c” refers 

to a cysteine protease an enzyme with cysteine in its active site and aspase 

refers to the unique ability of these enzymes to cleave after aspartic acid 

residue. The caspase family, now including more than 10 members, can be 

divided functionally into two groups- initiator and executioner-depending on 

the order in which they are activated during apoptosis. Initiator caspases 

include  caspase-8 & caspase-9. Several other caspases including caspase-3 
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& caspase-6 serve as executioners. Like many proteases, caspases exist as 

inactive pro-enzymes or zymogens and must undergo an enzymatic 

cleavage to become active. The presence of cleaved, active caspases is a 

marker for cell undergoing apoptosis.  

DNA and Protein Breakdown Apoptotic cell exhibit a characteristics 

breakdown of  DNA into large 50 to 300-kilobase pieces. Subsequently there 

is cleavage of DNA by Ca 2+ and Mg2+-dependent endonucleases into 

fragments whose sizes are multiples of 180-200 base pairs, reflecting 

cleavage  between nucleosome subunits. The fragments may be visualized 

by electrophoresis as DNA “ladders”. Endonuclease activity also forms the 

basis for detecting cell death by cytoplasmic techniques that recognized 

double stranded breaks of DNA . A “smeared” patterns of DNA 

fragmentations is thought to  be indicative of necrosis, but this may be a 

late autolytic phenomenon and typical DNA ladders are sometimes seen in 

necrotic cells as well.   

Membrane Alterations and Recognition by Phagocytosis the plasma 

membrane of the apoptotic cells changes in a ways that promote the 

recognition of the dead cells by phagocytes. One of these changes is the 

movement of some phospholipids from the inner leaflet to the outer leaflet 

of the membrane, where they are recognized by a no. of receptors on 

phagocytes. These lipids are also detectable by binding of a protein called 

annexing V thus annexing V staining is commonly used to identify apoptotic 

cells. 

 

Que no 23: 

A 30 year old male has cough with bloody sputum. His sputum is 

positive for AFB. Describe morphology of chronic granulomatous 

inflammation and lab diagnosis 

Ans: 

granulomatous inflammation is distinctive patterns of chronic inflammation 

that’s encountered in a  limited no. of infectious and some non-infectious 

condition. Immune reactions are usually involved in the development of the 

granulomas. Briefly a granuloma is a cellular attempt to contain an 

offending agent that is difficult to eradicate. In this attempt there is often 

strong activation of T lymphocytes leading to macrophage activation which 

can cause injury to normal tissues. Tuberculosis is the prototype of the 

granulomatous diseases, but sarcoidosis, cat-scratch leprosy 

lymphogranuloma inguinale, brucellosis, syphills& some mitotic infections 
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,berylliosis reactions of irritant lipids and some autoimmune diseases are 

also included. Recognition of the granulomatous pattern in biopsy specimen 

is important because of the limited no. of possible conditions that cause it 

and the significance of the diagnosis associated with the lesion 

A grabiloma is a focus of chronic inflammation consisting of a microscopic 

aggregation of macrophages thata re transformed into epithelium-like cells, 

surrounded by a callor of mononuclear leukocytes, principally lymphocytes 

and occasionally plasma cells. In the usual hematoxylin and eosin stained 

tissue sections, the epitheloid cells have a pale pink granular cytoplasm with 

indistinct cell boundries, often appearing to merge into one and another the 

nucleus is less dense that of lymphocytes is oval or elongate and may show 

folding of the nuclear membrane . Older granuloma develop an enclosing 

rim of fibroblasts & connective tissue , frequently epitheloid cell fuse to form 

a giant cells, in the periphery or sometimes in the center of the granulomas. 

These giant cell attains diameter 40-50 micrometer they have large mass of 

cytoplasmic containing 20 or more small nuclei arranged either periphery 

Langhans-type giant cells or haphazardly  

 

Que no 24: What are labile cells which tissue has labile cells. 

Ans: 

1) Labile cells they are continuously dividing cells They continue to 

proliferate, remain all the time in cell cycle tissues that contain most labile 

cells include epithelia  

such as stratified squamous epithelium of the skin, oral cavity, vagina 

cervix, esophagus, 

lining epithelial cell of the gland such as salivary glands, pancreas biliary 

tract,-columnar epithelium of uterus, fallopian tube,-urinary epithelium-

lymphoid tissue, hematopoetic tissue 

Labile and stable cells can quickly replace dead cells- by exactly the same 

cells- the process is called regeneration 

(Annual 2013) 

Que no 25: A 40 year old fire fighter emerged from a burning house 

with third degree burns over 70% of his body the patient expires 

after 24 hours. 

a) What is the cause of death in this  patient. 

b) Briefly discuss the pathogenesis of whole process. 

Ans: 
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A) “Shock” is characterized by the hypostension due to either to reduce 

cardiac output or to reduce effective circulating blood volume. The 

consequences are impaired tissue perfusion and cellular hypoxia. At the 

outset the cellular injury is reversible, prolonged shock eventually leads to 

irreversible tissue injury that often proves fatal  

B) Causes of Shock into three general categories: 

Cardiogenic shock results from the low cardiac output due to myocardial 

pump failure. This can be due to intrinsic myocardial damage (infarction), 

ventricular arrhythmias, extrinsic compression (cardiac tamponed) 

Hypovolemic shock results from low cardiac output due to the loss of the 

blood or plasma volume such as can occur with massive hemorrhage or fluid 

loss from severe burns. 

Septic shock results from the vasodilation and peripheral pooling of blood 

as a part of a systemic immune reaction to bacterial or fungal infection.  

Shock is a progressive disorder that, if uncorrected, leads to death. 

An initial non-progressive phase during which reflex compensatory 

mechanisms are activated and perfusion of vital organs is maintained 

A progressive stage characterized by tissue hypoperfusion and onset of 

worsening circulatory and metabolic imbalances, including acidosis 

An irreversible stage that sets in after the body has incurred cellular and 

tissue injury so severe that even if the hemodynamic defects are corrected 

survival is not possible. 

 

Yn the early management of the shock, a variety of neurohumoral 

mechanisms helps to maintain cardiac output and blood pressure. These 

include baroreceptor reflexes , catecholamine release, activation of the 

rennin-angiotensin axis, ADH release and generalized sympathetic 

stimulation. The net effect is tachycardia, peripheral vasoconstriction and 

renal conservation of fluid. Cutaneous vasoconstriction is responsible for the 

characteristics coolness and pallor of the skin in well-developed shock 

(although in septic shock can initially cause cutaneous vasodilation and thus 

present with warm flushed skin ) Coronary and cerebral vessels are less 

sensitive to sympathetic response and thus maintain relatively normal 

caliber, blood flow and oxygen delivery. 

if underlying cause is not corrected , shock passes imperceptibly to the 

progressive phase, during which there is widespread tissue hypoxia. In the 

setting of persistent oxygen defocot, intracellular aerobic respiration is 

replaced by anaerobic glycolysis with excessive production of lactic acid. The 
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resultant metabolic lactic acidosis lowers the tissue pH and blunts the 

vasomotor response. Arterioles dilate and blood begins to pool in the 

microcirculation. Peripheral pooling not only worsens the cardiac output but 

also puts EC at risk for developing anoxic injury with subsequent DIC. With 

widespread tissue hypoxia, vital organs are affected and begin to fail. 

Without the intervention the process eventually enters an irreversible 

stage. Widespread cell injury is reflected in lysosomal enzyme leakage, 

further aggravating the shock state. Myocardial contractile function worsens 

in part because of nitric oxide synthesis. If the ischemic bowel allows 

intestinal flora to enter the circulation, bacteremic shock maybe 

superimposed. At this point the patient has complete renal shutdown as a 

result of the acute tubular necrosis & despite heroic measures the downward 

clinical spiral almost inevitably culminates in death. 

   

(Supply 2010) 

Que no 26: 

A) Describe the morphology of the necrotic cell 

B) Give a brief account of various morphological patterns of 

necrosis. 

a) Necrotic cells shows Increased Eosinophilia in the hematoxylin and eosin 

H & E stains, attributable in part to the loss of cytoplasmic RNA ( which 

binds the blue dye, hematoxylin) and in part to denatured cytoplasmic 

proteins (which binds the red dye eosin). The necrotic cell may have a more 

glassy homogeneous appearance than do normal cells, mainly as a result of 

the loss of glycogen particles. When enzymes have digestes the cytoplasmic 

organelles, the cytoplasm becomes vacuolated and appears moth-eaten. 

Dead cells may be replaced by large, whorled phospholipid mass called 

myelin figures that are derived from damaged cell membranes these 

phospholipid precipitates are then either phagocytosed by other cells or 

further degraded into fatty acids ; calcification of such fatty acid residues 

results in the generation of calcium soaps 

b) The discussion of the necrosis has focused so far changes in individual 

cells. When large no. of cells dies the tissue or organ is said to be necrotic, 

thus a myocardialinfarct is necrosis of a portion of the heart caused by death 

of many myocardial cells. Necrosis of tissues has several morphologically 

distinct patterns, which are the important to recognize because they may 

provide clues about the underlying cause. Although the terms that describe 

these patterns are somewhat outmoded, they are used often and their 
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applications are understood by pthaologist and clinicians.  

Mophology 

Coagulative Necrosis is a form of necrosis in which the architecture of 

dead tissues is preserved for a span of at least somedays.The affected tissue 

exhibit a firm texture. Preseumably, the injury denatures not only structural 

proteins but also enzymes and so blocks the proteolysis of the dead cells as 

a result, eosinophilic, anucleate cells may persists for days or weeks. 

Ultimately the necrotic cells are removed by phagocytosis of the cellular 

debris by infiltrating leukocytes and by digestion of dead cells by the action 

of lysosomal enzymes of the leukocytes . Ischemia caused by obstruction in 

a vessel may lead to coagulative necrosis of the supplied tissue in all organs 

except the brain. A localized area of coagulative necrosis is called an infarct. 

Liquefactive Necrosis, in contrast to coagulative necrosis, is characterized 

by digestion of the dead cells, resulting in transformation of the tissue into a 

liquid viscous mass. It is seen in focal bacterial or occasionally, fungal 

infection, because microbes stimulate the accumulation of leukocytes and 

the liberation of enzymes from these cells. The necrotic material is 

frequently creamy yellow because of the presence of the dead leukocytes 

and is called “pus”. For unknown reasons, hypoxic death of cells within the 

central nervous system often manifests as liquefactive necrosis.  

Gangrenous necrosis is not a specific pattern of cell death, but the term is 

commonly used in clinical practice. It is usually (typically coagulative 

necrosis) involving multiple tissue planes. When bacterial infection is 

superimposed there is more liquefactive necrosis because of the actions of 

degradative enzymes in the bacteria and the attracted leukocytes (giving 

rise to so-called wet gangrene) 

Caseous Necrosis is encountered most often in foci of tuberculous 

infection. The term caseous (cheese-like) is derived from the friable white 

appearance of the area of necrosis. On microscopic examination, the necrotic 

area appears as a collection of fragmented or lysed cells and amorphous 

granular debris enclosed within a distinctive inflammatory border, the 

appearance is characteristic of a focus of inflammation known as a 

granuloma 

Fat Necrosis is a term that is well fixed in medical parlance but does not in 

reality donate a specific pattern of necrosis. Rather, it refers to focal areas of 

fat destruction, typically resulting from the release of activated pancreatic 

lipases into the substance of the pancreas & the peritoneal cavity. This 

occurs in the calamitous abdominal emergency known as acute pancreatitis. 
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In this disorder pancreatic enzymes leak out of acinar cells and liquefy the 

membranes of fat cells in the peritoneum. The released lipases split the 

triglyceride esters, contained within fat cells. The fatty acids, so derived, 

combine with calcium to produce grossly visible chalky-white areas (fat 

saponification), which enable the surgeon and the pathologist to identify the 

lesions  

Fibrinoid Necrosis is a special form of necrosis usually seen in immune 

reactions involving blood vessels. This pattern of necrosis typically occurs 

when complexes of antigens and antibodies are deposited in the walls of 

arteries Deposited of these “immune complexes” together with fibrin that 

has leaked out vessles, result in a bright pink and amorphous appearance in 

H & E stains called “fibrinoid” 

fibrin-like by pathologist. The immunologically mediated Vasculitis 

Syndrome in which this type of necrosis is seen 

 

(Annual 2008) 

Que no 27: An American PREDATOR fired two HELL FIRE missiles on 

a remote house in North Waziristan , Many family members died, but 

a few survive despite lack of medical or surgical treatment there was 

an excessive loss cells and tissue and large defects were created on 

the body surfaces with extensive loss of normal architecture. 

A) What will be this type of healing is known as ? 

B) How does it differ from primary healing. 

Answer: 

A) Healing by the Secondry union or secondry intention 

B) Described already 

 

(Annual 2005) 

Que no 28: Classify the  GRANULOMAS. Give the lab diagnosis of 

tuberculosis. 

there are two types of granulomas, which differ in their pathogensis. 

Foreign body granuloma is incited by relatively inert foreign bodies. Typically 

foreign body granuloma are formed around material such as talc ( associated 

with intravenous drug abuse ) , sutures or other fibers that are large enough 

to produce a phagocytosis by a single-macrophage  and do not incite any 

specific inflammatory or immune response. Epitheloid cells and giant cells 

are opposed to surface of the foreign body. The foreign body can usually be 

indentified in the center of a granuloma, particularly if viewed with polarized 
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light, in which it appears refractile. 

Immune granuloma is caused by  a variety of agents that are capable of 

inducing a cell mediated immune response. This type of immune response 

produces granulomas  usually when the inciting agent is poorly degradable 

or particulate In such responses macrophage engulf the foreign protein 

antigens, process it and present peptides to antigen-specific T lymphocytes 

causing their activation. The responding T-Cells produces sytokines such as 

IL-2 which activates the other T-cells perpetuating the response and IFN-

gamma which is important in activating macrophage and transforming them 

into epitheloid cells and multinucleated giant cells. The prototype of the 

immune granuloma is that caused by infection with mycobacterium 

tuberculosis.  

 

Lab Diagnosis of T.B 

in this diseases the granuloma is referred to as a tubercle, It is often 

characterized by the presence of central caseous necrosis. In contrast 

caseous necrosis is rare in other granulomatous diseases.The morphological 

pattern in various granulomatous diseases may be sufficiently different to 

allow the reasonably accurate diagnosis by an experienced pathologist 

however there are so many a typical presentations that it is always 

necessary to identify the specific etiology agent by the special stains for the 

organism 

e.g. ACID FAST STAIN for tubercle bacilli 

By culture method e.g. in tuberculosis and fungal diseases  by molecular 

techniques e.g. polymerase chain reaction in tuberculosis and by serologic 

studies e.g. in syphills 

 

(Annual 2004)  

Que no 29: Describe briefly about the Chemotaxis? 

Ans: 

After the exiting the circulation leukocytes emigrates in tissues toward the 

site of injury by a process called chemotaxis. Which is defined as locomotion 

oriented along a chemical gradient both exogenous and endogenous 

substances can act as chemo attractants, the most common exogenous 

agents are bacterial products including peptides that possess N-

formylmethionine terminal amino acid and some lipids. Endogenous 

chemoattractants include several chemical mediators  

1) Cytokines, particularly those of chemokines family e.g. IL-8 
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2) components of the complement system, particularly C5a 

3) Arachidonic acid  (A.A) metabolites, mainly leukotriene B4 (LTB4) 

All these chemotactic agents binds to specific transmembrane G protein-

coupled receptors on the surface of leukocytes. Signals initiated from these 

receptors result in activation of second messengers that increased cytosolic 

calcium and activates small guano sine tri-phosphates of the rac/roc/cdc-42 

family as well as numerous kinases these signals induced polymerization of 

actin resulting in increased amounts of polymerized actin at the leading edge 

of the cell and localization of myosin filaments at the back the leukocytes 

moves by extending philopodia that pull the back of the cells in the 

directions of extension, make as an automobiles with front wheel drive is 

pulled by the wheels in front 

the net result is that the leukocytes migrates toward the inflammatory 

stimulus in the direction of the gradient of locally produced 

chemoattaractants  

the nature of the leukocytes infiltrates varies with the age of the 

inflammatory response and the type of stimulus in many forms of acute 

inflammation neutrophils pre-dominates in the inflammatory infiltrates 

during the first 6 to 24 hours and a replaced by monocytes in 24-24 hours. 

Several reasons account for the early appearance of the neutrophils : they 

are numerous in the blood, they respond more rapidly to chemokines , and 

they may attach more firmly to the adhesion molecules that are rapidly 

induced on endothelila cells, such as P and E-slectins. After entering tissues, 

neutrophils are short lived they undergo apoptosis and disappear after 24-48 

hours monocytes not only survive longer but may proliferate in this tissue 7 

thus become the dominant population in chronic inflammatory reactions, 

these are  expectations to this pattern of cellular infilteration. In certain 

infections-for example these produced by Psudonomas bacteria- the cellular 

infiltirate is dominated by continuously recruited neutrophils for several days 

in viral infections, lymphocytes may be the first cells to arrive  in some 

hypersensitivity reactions, eosinophils may be the main cell type.    

Solved by Mohsin Nasir 
Co-ordinator @Med-com  
From Akhter Saeed Medical College 
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(Annual 2010) 
Que no 1:  

(a) what are two forms of viral nucleocapsid symmetries? Give at 
least one example of each ? 

(b) Comparison of viruses and cells ? 
 

Ans: 
A) 

Nuceocapsids are actually structures composed of nuceic acid genome and 
capsid proteins . They have two forms of symmetry : 

1) ICOSAHEDRAL in which capsomeres are arranged in 20 triangles that 
form a symmetric figure (an icosahedrons) with approximate outline of 

a sphere . These viruses can be enveloped or naked . 
 Example is Herpes Virus. 

 

2) HELICAL in which capsomeres are arranged in a hollow coil that 
appears rod shaped . The helix can be either rigid or flexible. All of 

these viruses are enveloped . 
 Example is Paramyxovirus 

B) 

Property Viruses Cells 

Type of nuceic acid DNA or RNA but not 

both 

DNA and RNA 

Proteins Few Many 

Lipoprotein Membrane  Envelope present in 

some 

Cell membrane present 

in all 

Ribosomes  Absent Present 

Mitochondria Absent Present in Eukaryotes 
only 

Enzymes None or Few Many 

Multiplication  By replication inside 
host 

By binary fission or 
mitosis 

 

 
Que no 2 : What are types of HIV virus and what disease it causes ? 

Ans: 
 HIV belongs to lentiform group of retroviruses . HIV viruses are of two types 

HIV -1 and HIV-2 . HIV-1 is distributed worldwide while HIV-2 is found 
primarily in west Africa . Genome consists of two identical single strands of 

RNA hence known as Diploid. 
                                                            

It causes HIV infection that comprises three stages: 



Pathology’s Med-Solutions Online  

                                                                                                              WWW.Med-com.me 

111

1) An early stage (Acute Infection) there is general symptoms of 

infection . 
2) Middle stage (latent stage) there are no as such symptoms though 

large quantity of HIV is being produced in lymph nodes . the reason 
behind is sequestration of HIV in nodes. 

3) Late stage in which AIDS (Acquired immunodeficiency syndrome) 
occurs. CD4 Count decreases below 400 microliter . Manifestations 

are persistent fever , fatigue , weight loss and lymphadenopathy. It 
also  results in opportunistic pathogens’ infections i.e. 

pneumocystis pneumonia , Kaposi sarcoma. 
Que no 3: 

(a) Give two differences between viruses and bacteria? 
(b) Four names of DNA and RNA viruses with example of one disease 

caused by each? 
Ans: 

A) 

Property Viruses Bacteria 

Ribosomes Absent Present 

Nuceic acids Either DNA or RNA Both DNA and RNA 

present 

 

B) 

DNA viruses Diseases RNA viruses Diseases 

Human Papilloma 

virus 

Papilloma of 

various body 
sites 

Influenza virus Influenza 

Adenovirus Pharyngitis HIV Virus AIDS 

Hepatitis B virus Hepatitis Dengue virus Dengue fever 

Herpes Virus Herpes zoster 

infection 

Rota virus Diarrhea 

 
(Annual 2007) 

Que no 4:Names of tumor causing viruses and their examples? 
Ans:  

                      Virus Name of Tumor  

Epstein bar virus Burkitt’s lymphoma 

Human papillomavirus Warts (Papillomas) 

Human Herpesvirus-8 Kaposi Sarcoma 

Hepatitis C Virus Hepatocellular carcinoma 

Human T-Lymphotropic Virus Leukemias , lymphomas  

 

 
(Annual 2011) 
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Que no 5: 
(a)Describe clinical spectrum of infection by dengue virus ? 

(b) How will you confirm diagnosis in laboratory? 
 

Ans:  
A) It comprises a series of symptomatic and asymptomatic illnesses. 

3. Dengue Virus Infection 

                                                       

                                                                           

                                                                

  Asymptomatic                             Symptomatic 

 

 

 

 

Undifferentiated           Dengue Fever                 Dengue Haemorrhagic Fever 

        Fever                       Syndrome                           (Plasma Leakage)                                                                                   

 

 

       Without                       Unusual                      No Shock                 Dengue Shock 

  Haemorrhage                 Haemorrhage                                                Syndrome 

 
B) 

There are three approaches in the laboratory diagnosis of dengue infection. 

These are: 
1) Serology 

2) Virus isolation 
3) Detection of dengue ribonucleic acid 

 
1)  Serology 
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This is by far the most practical method for the laboratory diagnosis of 

dengue infection.  Although the haemagglutination inhibition (HI) test has 
been  traditionally employed, it is labor-intensive, requires 3 days to perform 

and is only available in few centers. 
The serological test of choice is the detection of dengue IgM by 

enzyme immunoassay.  This test, which takes only a few hours. 
 

 
Que no 6: 

(a) what is pathophysiology of Dengue shock syndrome ? 
(b) What are the laboratory tests for diagnosis of dengue fever ? 

 
Ans:   

A) 
Dengue shock syndrome is due to production of large amount of cross 

reacting antibodies at the time of second dengue infection. When patient 

recover from classic dengue caused by one of four serotypes, and antibodies 
that serotype is produced. When patient is infected  from another serotype 

,a large amount of antibodies produced. There are two hypothesis about 
what happen next. 

1) Immune complexes are formed that activate complement, causing 
increase permeability and thrombocytopenia. 

2) Antibodies increase the entry of virus into monocytes and 
macrophages. With consequence release of large amount of cytokines. 

In either scenario shock and hemorrhage.    
 

B) 
 

There are three approaches in the laboratory diagnosis of dengue infection. 
These are: 

1) Serology 

2) Virus isolation 
3) Detection of dengue ribonucleic acid 

 
1)  Serology 

 
This is by far the most practical method for the laboratory diagnosis of 

dengue infection.  Although the haemagglutination inhibition (HI) test has 
been  traditionally employed, it is labor-intensive, requires 3 days to perform 

and is only available in few centers. 
The serological test of choice is the detection of dengue IgM by 

enzyme immunoassay.  This test, which takes only a few hours. 
 

Que no 7: 
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(a) hepatitis A virus 

Detection of IgM antibodies is the most important test.  
A fourfold rise in IgG antibody titter can also be used. 

isolation of virus in cell culture is possible.  
 

Annual 2012 
 

Que no 8: 10 year old boy present with flu like symptoms during 
recent dengue endemic. With clinical suspicion of dengue fever her 

lab investigations are  ordered by house officer on urgent request. 
a) Is the test request appropriate? 

b) Give an account of lab investigations available for diagnosis in 
relation to timing of presentation. 

c) how does the host immune response influence the severe form 
of this disease in the infected person? 

A) 

yes it is appropriate test for early diagnosis. 
B) 

Early diagnostic approaches, including virus isolation and molecular tests 
such as reverse transcription PCR, dengue NS1 antigen detection. 

 After the onset of illness, the virus can be detected in serum, plasma, 
circulating blood cells and other tissues for 4–5 days. 

 IgM antibodies are the first immunoglobulin isotype to appear. These 
antibodies are detectable in 50% of patients by days 3-5 after onset of 

illness IgM levels peak about two weeks after the onset of symptoms and 
then decline generally to undetectable levels over 2–3 months. 

Anti-dengue serum IgG is generally detectable at low titres at the end of the 
first week of illness, 

 
C) when patient recover from classic dengue caused by one of four 

serotypes, and antibodies that serotype is produced. When patient is 

infected  from another serotype ,a large amount of antibodies produced. 
There are two hypothesis about what happen next. 

1) Immune complexes are formed that activate complement, causing 
increase permeability and thrombocytopenia. 

2) Antibodies increase the entry of virus into monocytes and 
macrophages. With consequence release of large amount of cytokines. 

In either scenario shock and hemorrhage.    
 

 
 

(Supply 2013)  
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Que no 9: A 70 year old woman c/o rash on left of her back. Rash is 

vesicular and restricted to one side of the back. She is being treated 
with chemotherapy for carcinoma of breast. 

 (a) Diagnosis? 
 (b) Other disease by this virus? 

 (c) How is this virus transmitted & Pathogenesis? 
 

A) zoster (shingles) 
B) Vericella (small pox) 

C) 
 virus is transmitted by respiratory droplets and by  direct contact with 

lesion. There is infectious varicilla zoster virus in zuster vesicles this virus 
can be transmitted by direct contact and to children can cause vericella  

pathogenesis: 
VZV infect the mucosa of upper respiratory track than spread via the blood 

to the skin where the typical rash occurs. The virus infects the sensory 

neurons and is carried by retrograde axonal flow into the cell of the dorsal 
root ganglia where the virus becomes latent. Later in life frequently at time 

of reduced cell mediated immunity (as patient is on chemotherapy) or local 
trauma, the virus is activated and causes the vesicular skin lesion and nerve 

pain of zuster.  
 

 
(2009 annual)  

Que no 10: A 50 year old woman visits her physician complaining of 
“feeling unwell” with fever,chills,muscle aches, dry cough & sore 

throat. She has had these symptoms for several days with no 
significant improvement. There is H/O similar illness in other family 

members. Physical examination reveals small, tender cervical 
lymphandenopathy, swollen nasal mucosa & erythematous pharynx. 

A) what is the likely diagnosis? Describe the causative agent. 

B) Although the patient had similar infection in past ,Why isn’t her 
immune system protecting from this illness? 

c) What characteristic of this microorganism’s genome makes deadly 
epidemic possible? 

Ans: 
A) Diagnosis -influenza causative organism- human influenza virus 

B) influenza virus has various antigenic types. Immunity produce against 
one type is not effective aghast other types.so person immune system fails 

to protect when disease cause by antigenic type other than previous. 
C) influenza is highly endemic because it shows changes in antigenicity of 

their hemagglutinin and neuraminidase proteins. there are two types of 
antigenic changes: 

1) antigenic shift -based on reassortment of segment of genome RNA  
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2) antigenic drift - minor change based on mutation in genome RNA. 

 
(Supplementary 2009)  

Que no 11: A 10 year old boy is bitten by a wild dog while playing in 
the street.  

a) What disease is this boy at risk of contracting and which organism 
is the cause?  

b) What are the characteristics of this organism? 
c) How is the disease diagnosed? 

 
Ans:  

a) Rabies caused by Rabies virus. 
b) Rhabdovirus. Single stranded RNA enclosed within a bullet shaped capsid 

surrounded by a lipoprotein envelope. Because the genome RNA has 
negative polarity, the vision contains an RNA dependent RNA polymerase. 

Rabies virus has a single antigenic type. The antigenicity resides in the 

envelope glycoprotein spikes. It has broad 
c) Diagnosis: Rabies can be diagnosed by PCR assay, fluorescent antibody 

staining of a biopsy specimen, usually taken from the skin of the neck at the 
hairline, by isolation of the virus from the sources such as saliva, spinal fluid, 

and brain tissue, or by a rise in titer of antibody to the virus. Negri bodies 
can be demonstrated in corneal scrapings and in autopsy specimen of the 

brain. host range, can affect all mammals, but only certain mammals are 
important sources of infections for humans. 

 
(Annual 2008) 

Que no 12: 
 a) What is the name given to the study of the most common 

infectious agents?  
b) Give three properties of the infectious agent which make it differ 

from bacteria.  

c) Name infectious particle smaller than this particle.  
Ans: 

A) Virology  
B)  

1) Type of nucleic acid: DNA or RNA but not both like in Bacteria. 2) No 
multiplication by binary fission or mitosis as in Bacteria.  

3) Ribosomes are not present as in Bacteria.  
C) Viroids. 

 

Solved by Aemen Ali                               solved by Awais Malik 
Co-ordinator @Med-com                      Co ordinator @Med-com 
From Pak red cresent med college     From PMC 
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PARASITOLOGY 
(Annual 2004) 

Que no 1: Draw and label the life cycle of plasmodium vivax in 
human . 

Ans: 

 
Mosquito takes a blood meal->injects sporozoites->in the liver cells-

>schizont are made in infected liver cells->ruptured schizont releases 
merozoites->schizonts enter in the blood cells->immature trophozites are 

formed->then schizonts are formed ->schizont are ruptures cycle begins 
again 

Sexual Cycle :*Some merozoites develop in the male and female 
gametocytes which are then taken up by the female Anopheles* 

 
(Annual 2004 ,2005) 

Que no 2: Draw and label life cycle of the ankylostoma duodenale  
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Ans: 

 
(Annual 2004) 
Que no 3 :Enumerate haemoparasites.Give the laboratory diagnosis 

of malaria  
Ans: 

  

(a)  
Plasmodium species (malaria , vivax, oval, falciparum) 

Toxoplasma Gondi 
Pneumocystitis jiroveci 

Trypanosoma species (cruzi, gambiense, rhodesiense) 
Leishmania species (donovani, tropica, Mexicana, braziliensis) 

(b) 
Diagnosis test on microscopic examination of blood , using both thick and 

thin Giemsa-stained smears. 
Thick smear : used to screen the presence of organisms 

Thin smear :used for species identification 
Ring shaped trophozoitescan be seen with infected red blood cells 

Gametocytes of P.falciparum : crescent shaped(banana shaped) 
Other plasmodium species : spherical shaped 

If more than 5% of blood cells are parasitized , the diagnosis is usually 

P.falciparum malaria . 
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If blood smears don’t reveal diagnosis: (1)PCR-based tes for Plasmodium 

nucleic acid (2)ELISA test for a protein specific for P.falciparum can be useful 
 

(ANNUAL 2005 BDS ) 
Que no 4: (a) NAME VARIOUS PROTOZOA? 

(b)Draw and label life cycle of ascarid lumbrocoides: 
 

Ans :  
A) Protozoa are divided into 4 groups : 

1. Sarcodina(amebas) 
2. Sporozoa (sporozoans) 

3. Mastigophora (flagellates) 
4. Ciliata (ciliates) 

 
B)
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Que no 5: A 20 years old farmer develop periodic bouts of fever with 

chills and rigor occurring every 36-48 hours ,he is anemic on 
appearance and has splenomegaly. His peripheral smear show 

cresenteric structures: 
a) What is most likely diagnosis and complications ? 

Ans:  
Malaria caused by Plasmodium Falciparum 

Complications: headache , myalgias, arthalgias , about 2 weeks  
After mosquito bites 

Cerebral malaria, Pulmonary edema,Svere vomiting, Hypoglycemia in 
pregnancy 

untreated malaria caused by M. Falciparum result in extensive brain(cerebral 
edema), kidney (Blackwater fever)damage. 

 

Que no 6: 
 A) Name the protozoan which affects the maximum women in world 

B) Give its route of infection ? 
C) Mention 2 symptoms 

  
Ans: 

 A)  
Trichomonas vaginalis  

 
B) 

 Sexual contact 
C) 

1)watery foul smelling vaginal discharge  
2)itching and burning 

 

(ANNUAL 2008) 
Que no 7: 

(a) Name 3 protozoan causing intestinal infections 
(b) give pathogenesis and lab diagnosis of entemoeba histolytica. 

Ans: 
(a) 

Entamoeba histolytica 
Giardia lamblia 

Cyrptosporidium 
(b) 

Pathogenesis:- 
Fecal oral route; anal oral transmission in homosexual 
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The ingested cysts differentiate inti trophozoits in the ileum nut tend to 

colonize in the cecum and colon 
Invasion of colonic epithelium and necrosis 

Flask shaped ulcer 
Progression to sunmucosa leads to invasion in the portal circulation 

By far most frequent site of systemic disease is the liver , where abcesses 
containing trophozoites form. 

Lab. Diagnosis: 
Trophozoites in diarrheal stools or cysts in the formed stools 

Ameboid motility within 1 hour of collection of diarrheal stools 
Trophozoites contain ingestedred blood cells inside them 

Serological testing for invasive amebiasis 
 

(supply 2009) 
Que no 8: A 32 years old man presents with massive swelling of legs 

and scortum . The skin appears thick and scaly in these areas . 

Previously patient had episodes of fever associated with inguinal 
lymphadenopathy , but ignored it. His travel history is significant for 

spending 9 months in tropical areas in the past.  
Ans:  

Diagnosis:- 
Filariasis and Elephantiasis 

caused by Wuchereria bancrofti 
 

(SUPPLY 2010) 
Que no 9: Name disease caused by each of following protozoan and 

how are they transmitted to the humans .  
Ans:  

1.ENTAMOEBA HISTOLYTICA 
causes amebic dysentry and liver abcess 

transmitted through fecal oral route in contaminated food and water 

2.GIARDIA 
causes giardiasis 

tranmission occurs by ingestion of cysts in fecally contaminated food and 
water 

3.TRYPANOSOMA BRUCEI GAMBIENSE 
causes sleeping sickness 

transmitted when tsetse fly bites the infected person 
4.PLASMODIUM SPECIES 

causes malaria 
transmissin occurs when female Anopheles mosquito bites the infected 

person 
5.TOXOPLASMO GONDII 

causes toxoplasmosis including congenital toxoplasmosis 
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transmission occurs by ingestion of cysts in uncooked meat or cat feces, 

transplacental transmission from an infected mother to the fetus occurs also. 
 

(ANNUAL2011) 
Que no 10: 

(a)Name hemoflagellates infecting humans . 
Ans:  

(b)Describe pathogenesis of plasmodium falciparum infection. 
Ans: 

A) Trypanosoma and Leishmania 
 

B) Destruction of red blood cells by release of merozoites and by action of 
spleentp first sequester the infected red cells and then to lyse them 

enlarged spleen due to congestion of sinosoids with erythrocytes , coupled 
with hyperplasia of lymphocytes and macrophages 

P. falciparum is more severe than caused by other palsmodium 

in this occlusion of capillaries with aggregates of parasitize cells 
hemorrahge and necrosis particularly in brain(cerebral malaria) 

extensive hemolysis and kidney damage resulting in hemoglobinuria 
Blackwater fever 

parasitemia causes it effects red cells of all ages 
P. vivax infects only reticulocytes , P. malaria infects only mature red cells 

(ANNUAL 2009) 
Que no 11: After one week camping in Murree a 20 years old medical 

student presents with abdominal pain ; nausea; bloody diarrhea and 
fever . Stool specimenis sent to laboratory. Bacterial cultures are 

negative for intestinal pathogenesis but stool examination 
organisms with red blood cells inside them.  

(a)what is likely diagnosis ? Name the causitive agent. 
 (b) Give the life cycle of intestinal protozoa. 

Ans: 

A) Amebic dysentry caused by Entamoeba Histolytica 
B) 

 
 



Pathology’s Med-Solutions Online  

                                                                                                              WWW.Med-com.me 

123

 
 

 
(ANNUAL 2011) 

Que no 12: A villager was brought to emergency department in a 
state of severe dehydration . He gave the history of having 

developed profuse diarrhea without blood , nausea and vomiting 
following by features of fluid loss. Doctor on duty quickly examined 

his stool specimens microscopically and found curved organism 
motility  

(a) Describe the lab diagnosis of his disease in systemic stepwise 
manner. 

(b) What is pathogenesis of his disease. 

Ans: The approach to lab diagnosis depends on the situation . 
During epidemic: clinical judgment is made and there is little need for 

laboratory 
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During endemic: a variety of selective media is used 

Sporadic cases: a culture of the diarrhea stool containing V. cholera will show 
colorless colonies on MacConkeys agar because lactose is fermented slowly. 

Organism is oxidase positive which distinguishes it from members of the 
Enterobacteriaceae. 

On TSI agar acid slant and acid butt without gas or h2s are seen because 
the organism ferments the sucrose 

A presumptive diagnosis of V. cholera can be confirmed by agglutination of 
the organism by polyvalent O1 and non O1 antiserum 

A retrospective diagnosis can be made serologically by detecting a rise in 
antibody titer in acute and convalescent phase area. 

 
(b)  

The pathogenesis of cholera is dependent on colonization of the small 
intestine by the organism and secretion of enterotoxin. 

For colonization to occur , large number of bacteria must be ingested 

because the organism is particularly sensitive to stomach acid 
Adherence to the cells of the brush border of the gut , which is requirement 

foe colonization , is related to secretion of the bacterial enzyme mucinase , 
which dissolves the protective glycoprotein coating over the intestinal wall. 

After adhering the organism multiplies and secretes an enterotoxin called 
Choleragen which can produce symptoms of cholers even in the absence of 

V. cholera 
Choleragen : A(active) subunit , B (binding) subunit  

B binds to ganglioside receptor on the surface of enterocyte 
A sununit is inserted into the cytosol where it catalyzes the addition of ADP 

ribose to Gs protein , protein in locks at on position which causes persistent 
stimulation of Adenylate cyclase. 

CAMP inc , which activates CAMP dependent protein kinase, resulting in loses 
ogf water and ions, resulting in massive watery diarrhea. 

 

(SUPPLY 2011) 
Que no 13: A young male presents with severe crammping 

abdominal pain ,fever and passage of scanty stool contain blood and 
mucous. A parasic infection suspected. 

(a)What will be microscopic findings of his fresh stool. 
(b)Briefly describe the life cycle of this parasite. 

 
A) Trophozoites  contain ingeted red blood cells 

Nucleus of trophozoite of E. histolytica has a small central nucleolus and fine 
chromatin granules along the border of nuclear membrane. 

Mature cysts are small and contain 4 nuclei. 
B) 
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(ANNUAL 2007) 

Que no 14: After recent flooding in a slum area of Faisalabad there is 
a large influx of patients in the emergency department of chq 

hospital with specimens sent to lab are classical rice water stools: 
(a) Name the most likely etiological agent 

(b) Give the pathogenesis and lab diagnosis of this  
 

Ans:   
a) Vibrio Cholera 

 
b) TYPE OF GASTROENTERITIS 

Pathogenesis: 
The pathogenesis of cholera is dependent on colonization of the small 

intestine by the organism and secretion of enterotoxin. 
For colonization to occur, large number of bacteria must be ingested because 

the organism is particularly sensitive to stomach acid 

Adherence to the cells of the brush border of the gut , which is requirement 
foe colonization , is related to secretion of the bacterial enzyme mucinase , 

which dissolves the protective glycoprotein coating over the intestinal wall. 
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After adhering the organism multiplies and secretes an enterotoxin called 

Choleragen which can produce symptoms of cholers even in the absence of 
V. cholera 

Choleragen : A(active) subunit , B (binding) subunit  
B binds to ganglioside receptor on the surface of enterocyte 

A sununit is inserted into the cytosol where it catalyzes the addition of ADP 
ribose to Gs protein , protein in locks at on position which causes persistent 

stimulation of Adenylate cyclase. 
CAMP inc , which activates CAMP dependent protein kinase, resulting in loses 

ogf water and ions, resulting in massive watery diarrhea. 
Lab. Diagnosis: 

The approach to lab diagnosis depends on the situation . 
During epidemic: clinical judgment is made and there is little need for 

laboratory 
During endemic: a variety of selective media is used 

Sporadic cases: a culture of the diarrhea stool containing V. cholera will show 

colorless colonies on MacConkeys agar because lactose is fermented slowly. 
Organism is oxidase positive which distinguishes it from members of the 

Enterobacteriaceae. 
On TSI agar acid slant and acid butt without gas or h2s are seen because 

the organism ferments the sucrose 
A presumptive diagnosis of V. cholera can be confirmed by agglutination of 

the organism by polyvalent O1 and non O1 antiserum 
A retrospective diagnosis can be made serologically by detecting a rise in 

antibody titer in acute and convalescent phase area 

 
(annual 2013) 
Que no 15: A 30 years old female experienced sudden onset of fever 

, shaking, chills and profuse sweating , she also has c/o headache 

and abdominal pain but no nausea , vomiting or diarrhea . There is 

no rash, neck stiffness or altered consciousness , blood smear 

reveals the thrombolites within the RBCs .  

A: What is the most likely diagnosis? Name the Plasmodium. 

Ans :  

Diagnosis: Malaria 

Plasmodium: Plasmodium Falciparum 

B: briefly give the life cycle of plasmodium 
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(supply2013) 

Que no 16: Draw and label the cysts/eggs of the following parasite  

Ans: 

Immature entemoeba histolytica: 

 

Giardia Lambdia: 
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Ascaris Lumbrocoides: 

 

Schistosoma haematobium: 
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Taenia saginata: 
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Solved by Ayesha Arshad & Arshia Anjum 
Co-ordinators @ Med-com 
From Fatima memorial college ,Lahore. 
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General Bacteriology 
 
(Annual 2005) 

Que no 1: Write down the mechanism of BACTERIAL RESISTANCE of 
Drugs, giving examples. 

Ans: 
There are 4 major mechanisms which mediate bacterial resistance to drugs: 

1) Bacteria produce enzymes that inactive the drug, e.g., cleavage 
by B-lactamase (b-lactam drugs such as penicillins, cephalosporins) 

2) Bacteria synthesize modified targets against which the drug has 
a reduced effect, e.g., mutation in penicillin binding proteins 

(penicillins), mutation in DNA Gyrase (quinolones) 
3) Bacteria reduce permeability to the drug such that an effective 

intracellular concentration of the drug is not achieved, e.g., 
mutation in porin proteins (penicillins, aminoglycosides) 

4) Bacteria actively export drugs, e.g., using multidrug-resistance 

pump (tetracyclines, sulfonamides) 
 

Que no 2: Enumerate various methods of STERILIZATION, giving 
examples. 

Ans: 
Sterilization:- 

1. By heating process: 
a) Dry Heat: 

 Hot air oven: Heating up to the temperature range of 
160 to 180°C for 1-2 hours. This process is primarily 

used for glassware 
 Flaming 

 Incineration (burn to ashes) 
b) Moist Heat: 

 Boiling 

 Autoclaving: It is the most common method of 
sterilization because bacterial spores are resistant 

to boiling. Principle for this process is heating under 
pressure. 

Certain specific parameters are: 
Temperature 121°C 

Pressure 15lb/in2 
Time duration 15-20 minutes 

 Tyndallization: Steaming at 100°C for 3 consecutive 
days 

c) Pasteurization: It is used primarily for milk, consists of 
heating the milk to 62°C for 30 minutes followed by rapid 

cooling. 
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(Flash pasteurization at 72°C for 15 seconds) 

d) Chemical agents: Ethylene oxide gas is used extensively 
in hospitals for the sterilization of heat-sensitive materials 

such as surgical instruments and plastics 
e) Filtration: It is the preferred method of sterilization certain 

solutions (e.g., those with heat sensitive components). The 
most commonly used filter is composed of nitrocellulose and 

it retains all the bacteria including spores by physical trapping 
 

 
Que no 3: Define GENE MUTATION. Give its types with common 

examples and their effects. 
Ans: 

Definition: A mutation is a change in the base sequence of DNA that 
usually results in insertion of a different amino acid into a protein and the 

appearance of an altered phenotype. 

Types: 
1. Base substitution: This occurs when one base is inserted in place 

of another. It takes place at the time of DNA replication, either 
because the DNA polymerase makes an error or because a mutagen 

alters the hydrogen bonding of the base being used as a template 
in such a manner that the wrong base is inserted.  

It can be MISSENSE MUTATION when it results in a codon that 
causes a different amino acid to be inserted 

It can be NONSENSE MUTATION when it generates termination 
codon that stops protein synthesis prematurely. 

For example, when 5-bromouracil can be inserted in place of 
thymine 

2. Frame shift Mutation: This occurs when one or more base pairs 
are added or deleted, which shifts the reading frame on the 

ribosome and results in incorporation of the wrong amino acids 

“downstream” from the mutation and in the production of an 
inactive protein. 

For example, benzpyrene, found in tobacco smoke, bind to existing 
DNA bases and cause frame shift mutation. 

3. Third type of mutation occurs when TRANSPOSONS or INSERTION 
SEQUENCES are integrated into the DNA. These newly inserted 

pieces of DNA can cause profound changes in the genes into which 
they insert and in adjacent genes. (through plasmids) 

 
    (Annual 2009) 

Que no 4: What is GENE MUTATION? And what is its clinical 
significance? 

Ans: 



Pathology’s Med-Solutions Online  

                                                                                                              WWW.Med-com.me 

133

Definition: A mutation is a change in the base sequence of DNA that 

usually results in insertion of a different amino acid into a protein and the 
appearance of an altered phenotype. 

Mutation as stated is the change from something that is normal into an 
abnormal condition, so mutations are clinically important. Mutations can 

be of different type, some altering the amino acids, some blocking or 
stopping the synthesis of amino acids, or exchanging them. This things 

lead to the different and abnormal genes which are the bases of some 
diseases and malformations. 

 
Que no 5: 

a) What are plasmids? Give its different types? 
b) Enumerate the function and structure of medical importance 

whose genes are carried by plasmids? 
Ans: 

a) PLASMIDS: They are extra chromosomal, double stranded, circular 

DNA molecules that are capable of replicating independently of the 
bacterial chromosome. 

TYPES: 
1. TRANSMISSIBLE plasmids can be transferred from one cell to cell 

by conjugation. They are large since they contain about a dozen 
genes responsible for synthesis of sex pilus and the enzymes 

required for transfer. They are usually present in a few copies per 
cell 

2. NONTRANSMISSIBLE plasmids are small, since they do not contain 
the transfer genes, they are frequently present in many copies per 

cell 
b) Plasmids carry the genes for the following functions and structures 

of medical importance: 
1. Antibiotic resistance, which is mediated by a variety of 

enzymes. 

2. Resistance to heavy metals, such as mercury, the active 
component of some antiseptics and silver, which is mediated 

by reductase enzymes. 
3. Resistance to ultraviolet light, which is mediated by DNA 

repair enzymes. 
4. Pili (fimbriae), which mediate the adherence of bacteria to 

epithelial cells. 
5. Exotoxins, including several enterotoxins. 

 
(Supply 2009) 

Que no 6: 
a) Compare the cell walls of gram positive and gram negative 

bacteria 
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b) Enumerate any three bacteria of medical importance that 

cannot be seen on gram stain. Give reason and alternative 
microscopic approach. 

Ans:  
a)  

COMPONENTS GRAM +ve CELLS GRAM–ve 
CELLS 

Peptidoglycan Thicker; multilayer Thinner; single 

layer 

Teichoic acids Yes No 

Lipopolysaccharide 

(endotoxin) 

No Yes 

  

 
  b) 

Name Reason Alternative 

Microscopic Approach 

Mycobacteria; 

including    
M. tuberculosis 

Too much lipid in cell 

wall so dye cannot 
penetrate 

Acid-fast stain 

Treponema Pallidum Too thin to see Dark field microscopy or 
fluorescent antibody 

Chlamydia Intracellular; very small Inclusion bodies in 

cytoplasm 

Rickettsia Intracellular; very small Giemsa or other tissue 

stains 

 
(Annual 2010) 

Que no 7:  
a) Define mutation. Enumerate three types of possible 

mutations 
b) How can genes be transferred from one bacterium to other? 

Ans: 
a) Definition: A mutation is a change in the base sequence of DNA 

that usually results in insertion of a different amino acid into a 
protein and the appearance of an altered phenotype. 

Types: 
1. Base substitution: This occurs when one base is inserted in place 

of another. It takes place at the time of DNA replication, either 

because the DNA polymerase makes an error or because a mutagen 
alters the hydrogen bonding of the base being used as a template 

in such a manner that the wrong base is inserted.  
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It can be MISSENSE MUTATION when it results in a codon that 

causes a different amino acid to be inserted 
It can be NONSENSE MUTATION when it generates termination 

codon that stops protein synthesis prematurely. 
For example, when 5-bromouracil can be inserted in place of 

thymine 
2. Frame shift Mutation: This occurs when one or more base pairs 

are added or deleted, which shifts the reading frame on the 
ribosome and results in incorporation of the wrong amino acids 

“downstream” from the mutation and in the production of an 
inactive protein. 

For example, benzpyrene, found in tobacco smoke, bind to existing 
DNA bases and cause frame shift mutation. 

3. Third type of mutation occurs when TRANSPOSONS or INSERTION 
SEQUENCES are integrated into the DNA. These newly inserted 

pieces of DNA can cause profound changes in the genes into which 

they insert and in adjacent genes. (through plasmids) 
b) Transfer of DNA between Bacterial cells: The transfer of genetic 

information from one cell to another can occur by three methods: 
conjugation, transduction and transformation. 

1. Conjugation: It is the mating of two bacterial cells, during 
which DNA is transferred from donor to the recipient cell. It is 

controlled by F (fertility) plasmid or F factor which carries the 
genes for the proteins required for conjugation. One of the 

most important proteins is PILIN, which forms the SEX PILUS 
(conjugation tube) 

2. Transduction: It is the transfer of cell DNA by means of a 
bacterial virus (bacteriophage, phage). It is of two types, 

Generalized, when the virus carries a segment from any part 
of the bacterial chromosome and Specialized, when the 

bacterial virus DNA that has integrated into the cell DNA is 

excised and carries with it an adjaceny part of the cell DNA. 
3. Transformation: It is the transfer of DNA itself from one cell to 

another. This occurs by either of the two following methods. 
In nature, dying bacteria may release their DNA, which may 

be taken up by recipient cells. In laboratory, an investigator 
may extract DNA from one type of bacteria and introduce it 

into genetically different bacteria. 
 

 (Supply 2010) 
Que no 8: 

a) Define following: 
1. Pathogenicity 

2. Virulence 
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b) Name four components and organism must have to be 

capable to cause an infectious disease 
Answer: 

a)  
Pathogenicity: It is the potential capacity of an organism to cause 

disease 
Virulence: It is a quantitative measure of pathogenicity and is measured 

by the number of organisms required to cause disease. 
b)  

The infectious dose of an organism required to cause disease varies 
greatly among the pathogenic bacteria, depending primarily on their 

virulence factors: 
 Whether their pili allow them to adhere well to mucous membranes 

 Whether they produce endotoxins or exotoxins 
 Whether they possess a capsule to protect them from phagocytosis 

 Whether they can survive various nonspecific host defenses such as 

acid in the stomach 
 

 
(Annual 2011) 

Que no 9: Define mutation. Describe its various types. 
Ans: 

 
Definition: A mutation is a change in the base sequence of DNA that 

usually results in insertion of a different amino acid into a protein and the 
appearance of an altered phenotype. 

Types: 
1. Base substitution: This occurs when one base is inserted in place 

of another. It takes place at the time of DNA replication, either 
because the DNA polymerase makes an error or because a mutagen 

alters the hydrogen bonding of the base being used as a template 

in such a manner that the wrong base is inserted.  
It can be MISSENSE MUTATION when it results in a codon that 

causes a different amino acid to be inserted 
It can be NONSENSE MUTATION when it generates termination 

codon that stops protein synthesis prematurely. 
For example, when 5-bromouracil can be inserted in place of 

thymine 
2. Frame shift Mutation: This occurs when one or more base pairs 

are added or deleted, which shifts the reading frame on the 
ribosome and results in incorporation of the wrong amino acids 

“downstream” from the mutation and in the production of an 
inactive protein. 
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For example, benzpyrene, found in tobacco smoke, bind to existing 

DNA bases and cause frame shift mutation. 
3. Third type of mutation occurs when TRANSPOSONS or INSERTION 

SEQUENCES are integrated into the DNA. These newly inserted 
pieces of DNA can cause profound changes in the genes into which 

they insert and in adjacent genes. (through plasmids) 
 

          (Annual 2013) 
Que no 10: A 45 year old patient was diagnosed to have 

bacterial infection caused by a microorganism that cannot be 
cultured in routine culture media 

a) Write down the names of at least 5 such organisms 
b) How will you diagnose such a case that is culture negative 

Ans:  
a)  

 Diphtheria (lofflers media) 

 Bordetella (Bordet gengou agar) 
 Gonococcus (Thayer martin media) 

 Mycobacterium tuberculosis (LJ media) 
 Legionella (charcoal yeast extract) 

b)  
 PCR  

 ELISA 
 Immunofluorescence 

 Other serological techniques 
 

(Supply 2013) 
Que no 11:  

a) What do you understand by the normal flora of the body? 
Name the members of the normal flora of oropharynx. What 

is colonization resistance? 

b) Give any two mechanisms by which chemical agents kill 
microorganisms. Give two examples of chemical agents from 

each category. 
Ans: 

a) Normal flora: It is the term used to describe the various bacteria 
and fungi that are permanent residents of certain body sites, 

especially the skin, oropharynx, colon and vagina. The normal flora 
organisms are often called as commensals. 

The normal floras of oropharynx are: 
 Staphylococcus aureus 

 Viridians streptococci 
 Streptococcus mutans 

 Eikenella corrodes 
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 Neisseria species 

 Staphylococcus epidermidis 
          Colonization Resistance: The ability of members of normal flora to 

limit the growth of pathogens is called colonization resistance. If normal flora 
is suppressed, pathogens may grow and cause disease. 

For example, antibiotics can reduce the normal colonic flora that allows 
Clostridium difficile, which is resistant to the antibiotics, to overgrow and 

cause pseudomembranous colitis. 
b) These are the following mechanisms which are used to kill 

microorganisms 
 Disruption of the lipid containing cell membranes, e.g., 

alcohol, detergents, phenols 
 Modification of proteins, e.g., chlorine, iodine, hydrogen 

peroxide, ethylene oxide 
 Modification of nucleic acids, e.g., crystal violet, malachite 

green 

 
 
Solved by Fajar shabir 
CO-Ordinator @ Med-com 
From Lahire medical & dental college 
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CLINICAL BACTERIOLOGY 

 

(ANNUAL 2004) 

Que no 1: How will u diagnose a case of bacillary dysentery? 

Ans: 

Lab. Diagnosis of shigella dysentery: 

 
Day 1.  

Collection of samplesfresh stool sample 
Transport mediunbuffered glycerol saline 

Wet mount: Pus cell numerous, RBC ++, Non motile bacteria 
Culture: MacConkey agar, DCA, SS agar 

INCUBATION AT 37C—for 18-24 hrs 
                                       

DAY 2 

INTERPRATION OC COLONIES 
MacConkey agar, DCA, SS agar—non lactose fermenting-colourless colonies 

Gram smeargram negative rods 
Motililtynon motile 

Bench test catalase positive 

                   Oxidase negative 
Biochemical reaction _ TSI: KA--, UREASE -ve, Motility –VE, INDOLE – 

Varible, MR+ve, VP –ve, Citrate –ve 
Serology: slide agglutination-, polyvalent and monovalent antisera. 

Antibiogram:  
 

Day 3 
Interpretation of biochemical. 

Read antibiogram 

 

Que no 2: What are cultural characteristics of Mycobacterium 

tuberculosis? 
Ans: 

You have to tell the morphological characteristics of colonies on different 

media : 
SOLID MEDIA— L J MEDIA, DORSET EGG MEDIA 

Lowenstein Jensen medium—colony is rough, raised wrinkled, irregular 
Also called rough buff and tough   
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LIQUID MEDIA 

--Dubo’s medium 
--Middle brook medium 

In liquid medium growth occurs as bottom creeps up the sides, forms 
prominent surface pellicle. 

--BECTEC medium  very sensitive liquid medium with radiometric growth 
detection— 14 CO2  evolved due to bacterial metabolism   

--Niacin test: +VE                                                                                                                                                                                                                                 
 

Semisynthetic Agar Media: 

1. These media contain different salts, Vitamins, Cofactors, Oleic acid, 

albumin, catalase and glycerol. 

2. Large inocula yield growth in several weeks. 

3. These are used for observing colony Morphology, for susceptibility 

testing and with added antibiotics n malachite green as selective 

media. 

Inspissated Egg Media: 

1. These media (e.g. Lowenstein-Jensen) contains defined salts, glycerol 

and complex organic substances (e.g. fresh egg or egg yolks, potato 

flour and other ingredients in various combinations.) 

2. Malachite green is included to inhibit other bacteria & with added 

antibiotics are used as selective media. 

3. Small inocula yield growth in 3-6 weeks.  

Broth Media: 

1. This media (e.g. Middlebrook 7H9 & 7H2) supports the proliferation of 

small inocula. 

2.  Ordinarily, mycobacteria grow in clumps or masses because of the 

hydrophobic character of the cell surface. If Tweens (water-soluble 

esters of fatty acids) are added, they wet the surface and thus permit 

dispersed growth in liquid media. Growth is often more rapid than on 

complex media. 

 

Que no 3: Tabulate the imp features of pathogenesis by Streptococci. 

Ans:(Table 15-4) Levinson’s 12th edition 
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ANNUAL 2007 

Que no 4: A grandmother in remote village cow dung to the umbilical 

stump of a new born Child develops strong muscular spasms 

produced; pronounced arching of back n dies of respiratory failure 

after a week 

a. name the most likely etiological agent 

Ans: The most likely organism is Clostridium Tetani which causes tetanus. 

 

        
     ORGANISM 

       
      TYPE OF     

PATHOGENESIS 

 
TYPICAL 

DISEASES 

Main sites of 
diseases(D) 

Colonization(C), 
Normal flora 

(NF) 

Str.pyogenes  

(group A) 
 

 
 

 
 

 
 

 

1. Pyogenic 

a. Local 
 

 
b. Disseminated  

 
2. Toxigenic 

 
3. Immune-

mediated 
 

 

Impetigo, 
cellulitis, 

Pharyngitis. 
 

Sepsis 
 

Scarlet fever 
Toxic shock 

1-Rheumatic fever 
2- Acute 

glomerulonephritis 

 

Skin (D) 
Throat (D) 

 
Bloodstream (D) 

 
Skin (D) 

Many organs (D) 
Heart, Joints (D) 

Kidney (D) 

Str.agalactiae  
(group B) 

Pyogenic  Neonatal sepsis 
and meningitis 

Vagina ( C) 

Ent.faecalis 

Group(D) 

Pyogenic Urinary tract 

infections, 

endocarditis 

Colon (NF) 

Str.bovis 

Group(D) 

Pyogenic Endocarditis Colon (NF) 

Str.pneumoniae Pyogenic Pneumonia, otitis 
media, meningitis 

Oropharynx ( C ) 

Viridans 

streptococci 

pyogenic Endocarditis Oropharynx ( C ) 
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b. Name other 3 bacterial species of genus n disease caused by the 

Ans: Other species of the genus are: 

Bacterial species Diseases 

1- C.perfringens gas gangrene and food poisoning 

2.C.difficile pseudomembranous colitis 

3.C.botulinum botulism 

 

 

Que no 5:  

a. Classify spirochetes in 3 Genra. 

Ans: 

1- Treponema 

2- Borrelia 

3- Leptospira 

b. Name the organisms n disease caused by each species of genra 

Genera Species Diseases 

1.Treponema T.pallidum Syphilis 

2.Borrelia i. B. burdogferi 
ii. B. recurrentis 

 

lyme disease 
rlelapsing fever 

 

3. Leptospira L.interrogans leptospirosis 
 

 

 

 

Que no 6: At present TB is a global emergency acrid to W.H.O. There 

r 3 million cases in Pakistan 

a) Mention 4 factors contributing to this recent disease 

Ans: 

1- Malnutrition 

2- Contact with infected person 
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3- Low cell mediated immunity RELATIVELY resistant to disinfectant 

4- Diabetes 

5- Congested living environment 

6- HIV 

7- viable for 20-30 hours in sputum 

   b) Mention 3 advantages of Direct Observed therapy (DOT) 

1. It is very useful in non-complaint patients. 

2. Response of individual to drugs i.e. whether resistance to a particular      

drug. 

3. Prevent development of MDR strains. 

4. Proper protocol of treatment followed by patient 

             

Que no 7: A 20 yrs. old farmer develops periodic bouts of fever with 

chills & rigors occurring every 36- 48hrs.He is anemic & has 

splenomegaly. His peripheral smear shows crescenteric structures. 

a. What is the most likely diagnosis of this complication? 

Ans: 

Most likely diagnosis is Malaria caused by Plasmodium falciparum. 

b) How will u diagnose this case in laboratory? 

Ans: 

Lab diagnosis: 

A) Specimen: 

 

1- Blood 

2- Serum 

3- Urine 

 

B) Microscopic examination of blood film: 

 

1- Thick blood film stained with Giemsa stain used to screen for the 

presence of organism. 

2-   Thin blood film stained with Giemsa stain used for Species 

identification. 

Note: 
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Only the large trophozoites,  small trophozoites & gametocytes of 

plasmodium species are seen in peripheral film. 

With the exception of Large trophozoites and blood schizonts of P.falciparum 

C) Culture: 

Specimen inoculated in fluid media containing serum, Blood, 

inorganic salts, various growth factors and amino acids. 

                                                  ↓ 

Helps in differentiating the small trophozoites of P.vivax and 

falciparum. 

Note: 

The gametocytes of P.falciparum are Crescent-shaped (banana –shaped) 

whereas those of the other plasmodia are spherical. 

If more than 5% of red cells are parasitized , the diagnosis is usually 

P.falciparum malaria. 

If blood smear do not reveal the diagnosis, then 

1-  a PCR based test for Plasmodium nucleic acids or 

2- An ELISA test for protein specific for P.falciparum can be useful.  

D) Blood counts: 

1- Normocytic anemia 

2- Transient leukocytosis 

3- Subsequently , leukocytopenia with monocytosis. 

ANNUAL 2008 

Que no 8: Now STDs are amongst the commonest infectious disease 

worldwide. More than 20 STDs have been identified. The incidence of 

STDs is rising in last few decades. 

Ans: 

a) Name 6 diseases included in list of STDs by WHO 

1- HIV 

2- Genital herpes 

3- Syphillis 

4- Chlamydia 

5- Trichomoniasis 

6- Gonorrhea 
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b) Mention 4 reasons attributed to this increase 

 Multiple sex partners  

 Changing sexual behavior e.g, Lesbians. homosexuals 

 STD considered a stigma in society—avoid going to doctors  

 Still no proper vaccines available 

 Increased mobility – globe hopping 

 Having a high-risk sex partner (one who has other sex partners). 

 Lack of awareness 

 Participating in prostitution. 

 Using birth control pills without using condoms. 

Que no 9: Women of child bearing age are far more prone to UTIs 

than men because of shortened urethra. 

a) Enlist 2 bacteria in order of frequency which can cause UTI in 

women of child bearing age. 

 

A. 1.E.coli 

      2. Staph saprophyticus 

 

  b) Give 4 risk factors predisposing to UTI 

    1. Age—incident increases with age 

    2. sexually active females—short urethra, proximity to anus, 

    3. pregnancy   

4. Obstruction-  urethral stricture, calculus, prostate hyperplasia, tumor 

5. Immunosuppressive agents—steroids. Cytotoxic drugs 

6. Diadetes mellitus 

7. Instrumentation and surgery—catheterization, surgical procedure    
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Que no 10: M. Tuberculosis has a complex cell wall confers many 

properties to organism 

a) Why is heating required in the staining process of ZN stain 

method? 

Ans: 

 Mycolic acid and glycolipids create a waxy layer that alter staining 

properties of the organism. They hold tightly to the dye and resist 

decolorization by acid/alcohol. Heat is required for the penetration of the 

stain but once stained they resist decolorization and counterstain  

  b) Name 4 complex lipids n properties they confer to 

M.tuberculosis. 

Complex Lipids Properties they confer 

1- Mycolic acid 1-Lend the organism increased 

resistance to 
a) Chemical damage 

b) Dehydration 
c) Antibiotics. 

2-Allow organism to grow readily 

inside macrophages, effectively 
hiding it from host’s immunity. 

2- Phospholipids Induce caseating necrosis 

3- Wax- D 1-Acts as adjuvant to increase 
antibody response to antigen 

2-Also induce cellular immune 
response to bacteria 

4- Phosphatides  Inhance survival of phagosytosed 

mycobacteria 

 

 

Que no 11: The above mentioned news reporter reported the 

following news item  SMUG AS BUG 

He was sure he was right a conventional medical wisdom wrong 

about the cause of stomach ulcers that he swallowed bacteria to 

prove his point. NOW once Saturday August 2,1997 
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Finally Barry marshal & Robbins got half the noble prize each, in 

2005 by  proving the most stomach ulcers  and gastritis were caused 

by infection by this bacterium & not by stress or spicy food as had 

been assumed 

a) Which bacteria was one of them was talking about? 

Ans: Helicobacter Pylori 

b) How were Koch’s postulates fulfilled to prove whether an 

organism was pathogenic in the disease it caused in this case? 

Narrate in less than 70 words. 

Ans: 

 Either the circumstances were incompatible with ulceration, or the 

experiments were not continued for the many years necessary to develop 

peptic ulceration. It is concluded that only one of the many steps required 

for the development of peptic ulceration has so far been fulfilled, i.e. the 

ability of H. pylori to produce histological gastritis in a susceptible host 

ANNUAL 2009 

Que no 12: A case of acute abdomen was brought to emergency 

dept. & was diagnosed as a case of perforated intestine. Partial 

resection n ileostomy was carried out. Following that the patient 

developed Peritonitis, high grade fever n went into shock. 

Discuss pathogenesis 

E.coli and Bacteroides both cause peritonitis after abdominal 

surgery. 

 

 Pathogenesis: 

Predisposing factors such as trauma and surgery play a very important role 

in pathogenesis. 

The facultative anaerobes such as E.coli utilize the oxygen; thereby reducing 

the oxygen to that level that allows anaerobes strains to grow. As a result, 

many anaerobic infections contains both facultative and anaerobic flora. 
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The polysaccharide capsule of bac.fragilis is an important virulence factor. 

The host response to capsule plays an important role in abscess formation.  

Endotoxin of Bac.fragilis also contains a variant lipid A that is missing one of 

the fatty acids and consequently is 1000 folds less active than typical 

endotoxin of bacteria e.g. Niesseria maningitidis. 

Enzymes such as Hyaluronidase , collagenase and phospholipase are 

produced and contribute in tissue damage. 

Entertoxin producing strains of Bac.fragilis can cause diarrhea in both adult 

and children.  

 

 

Que no 13: A microbiologist received an improperly labeled sample 

that resembles some kind of fluid n source is unknown. Gram 

staining reveals that the microorganism in fluid is filamentous, gram 

+ve rod, forming long branching filaments 

a) What are the 2 most likely bacterial microorganisms? 

Nocardia and actinomyces 

b) How are these microorganisms differentiated in lab? 

Nocardia Actinomyces 

1- Seeing branching 
filamentous rods that are 

gram +ve or weakly acid 
fast. 

2- Seeing aerobic growth on 
bacteriologic media in a few 

days. 

3- Seeing gram +ve branching 
rods, especially the presence of 

sulfur granules. 
4- Seeing growth when pus or 

tissue specimens are cultured 
under anaerobic conditions. 

5- Organism can be identified by 
immunofluorescence. 

6- No serological test  

 

 c) If sample was drained from oral abscess, which 2 organisms are 

most likely n why? 

1-  Prevotella melaninogenica 

2-Actinomyces israelii 



Pathology’s Med-Solutions Online  

                                                                                                              WWW.Med-com.me 

149

They are a part of normal oral flora 

Que no 14. A 7 yr old girl is brought to Pediatrics Emergency with 

fever of 101.5 F sore throat, malaise, and dyspnea. She has an 

incomplete vaccination history. Physical examination reveals cervical 

lymphadenopathy n whitish membrane covering most part of 

pharynx. 

a) What is the most likely diagnosis n the causative agent? 

Ans: 

The most likely organism is Corynaebacterium  diphtheriae causing 

diphtheria 

 

b) How does this microorganism cause this presentation? 

Ans: 

Diphtheria mechanism of action : 

1. ADP ribosylation of EF2 leading to arrest of protein synthesis and cell 

damage.The diphtheria toxin has two components A and B.it binds to 

the cells via B subunit and subsequently A sub unit causes ADP 

ribosylation of EF 2 rendering it inactive. 

2. The host response to the disease is acute inflammation with fibrinous 

exudate that form whitish pseudo membranes. 

 

 c) What growth medium is used to identify this organism n how 

does it appear on culture? 

 The medium used to culture the organism is  

    1. Loffler’s serum medium – small white glistering colonies – gram smear- 

gram positive bacilli with Chinese letter arrangement and metachromatic 

granules +++ 

    2. Blood Telluride agar .The colonies appear gray to black colored due 

tellurium within the organism. 

 

Que no 15: A 32 yr woman from Sindh presents to dermatologist 

with the history of "white spots" on her body.PE reveals multiple, 

asymmetrically distributed ,circular, hypopigmented  lesions on her 

body. The lesions are sharply demarcated with raised erythmatous 

borders n atrophic scaly centres. The lesions are anesthetic n 
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hairless. Biopsy of lesion reveals granuloma formation within 

nerves. 

a) What is likely diagnosis n causative organism? Give its 3 

characteristics 

Ans:  

 

The most likely diagnosis is Tuberculoid leprosy caused by M. leprae. 

The characteristics of the organism are following: 

  1. lepromin test positive 

2. it can’t be grown in cell culture or artificial media 

3.Intrcellular bacilli forming Globi- gives cigar shaped bundles  

4. Less acid fast – require 5% sulphuric acid  

 Optimal temperature for growth is 30 c0 

3.Doubling time is 14 days and it is the slowest growing human 

bacteria. 

 

 b) How does this patient's condition differ from the more serious 

"Distinct form of disease"? 

 

 

 

B.     

TUBERCULOID  LEPROSY LEPROMATOUS  LEPROSY 

 

1.one or few lesions with little 

tissue distruction. 

1.Many lesions with marked 

tissue damage 

2.Few acid fast bacilli present 2.Many acid fast bacilli present in 
lesion 

3.Cell mediated response present 3.Cell mediated response absent 

4.Lepromin skin test positive 4.lepromin skin test negative 

5.Nerves involved- early, 

asymmetrical 

4. Late , symmetrical 

 

6 non infective 5. Highly infective form 

7.granuloma formation common 6. Granuloma absent 

8.lymphocytic infiltration- 

common 

7. Not present 
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Supplementary 2009 

 

Que no 16: A 60 yr old woman has rapid onset of fever to 39C & 

cough productive of greenish sputum. She is not immune 

compromised. A chest x-ray reveals a left lobar infiltrate 

1. Which organism is likely to be isolated on sputum culture? Give 

its properties on Gram staining & culture. 

 

1. Hemophilous influenza 

Gram staining— gram negative, slender short coccobaccili 
Pleomorphic 

Filamentous forms on old cultures 
Nonsporing 

Culture -- need 5-10% CO2  and factors X and V FOR ITS GROWTH 
1.Chocolate agar—(X AND V factor released from RBCS lysis) grey colored, 

transparent, smooth dew drop like coloniies 
2.Levinthals agar- ( transparent medium with extract of blood) same as 

above 
3.Blood agar with Staph aureus streak—shows satellitism— staph 

produces V factor and causes lysis of RBCs and release X factor)- colonies 
near staph are larger and become smaller as distance increases 

 

 
 

b) Associated with this organism , give any 2 virulence factors n 

their effects. 

1. Capsule polysaccharide—resist phagocytosis 

2. Pili – helps in attachment 

3. Outer membrane protein—contributes to adhesion 

and invasion 

4. IgA protease- cleaves IgA 

 

Que no 17: A foreign journalist who recently returned home from 

trip to Pakistan after preparing report on IDPs of Pakistan goes to 

physician complaining persistent high fever, maliase, constipation 

that presided over a week. She recalls that the fever began slowly n 

then went upto 41 C.PE reveals enlarged spleen n tenderness of 

abdomen with rose colored spots 
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a) Which organism is most likely to cause her condition? Name any 

3 methods to diagnose infection caused by this organism  

 Salmonella typhi. 

 

 

 

Methods: 

1- Microscopy 

2- Culture 

3- Biochemical tests 

a) TSI medium 

b) Simmon citerate medium 

c) Methyl red test 

d) Indole production 

4- Serologic tests 

a) Rapid slide agglutination test 

b) Widal test 

 

b) Associated with this organism, give any 2 virulence factors n 

their effects. 

Virulence factors Effects 

Capsular Vi antigen Increases virulence 

Invasin protein allows non-phagocytic cells to take up 
the bacterium and allows it to live 

intracellularly. 

 

 

 

 

 

Que no 18: a) Compare cell walls of gram+ve n gram-ve bacteria 
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 b) Enumerate any 3 bacteria of medical importance that can’t be 

seen in Gram Stain. Give reason & alternate microscopic approach 

Bacteria can’t be Reason Alternate  approach 
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seen on Gram 

staining 

Treponema So thin Silver stain or 

fluorescent antibody. 
DARK GROUND 

MICROSCOPE 

Mycobacterium TB Presence of mycolic 
acid in cell wall 

ZN staining 

Chlamydiae 

RICKETTSIACEAE 

Cytoplasmic 

inclusions 
Obligate intracellular 

parasite 

Geimsa stain or 

immuno  
fluorescence.  

 

 

Que no 19: Each year 3 million people die of tuberculosis and 8 

million new cases occur. 

Approximately one third of world’s population is infected by 

Mycobacterium Tuberculosis. 

a) Enumerate any 3 components of cell wall of Mycobacterium 

Tuberclosis and give their functions 

 

 

Components of cell wall Functions 

2- Mycolic acid 1-Lend the organism increased 
resistance to 

d) Chemical damage 

e) Dehydration 
f) Antibiotics. 

2-Allow organism to grow readily 
inside macrophages, effectively 

hiding it from host’s immunity. 

3- Wax-D 1-Acts as adjuvant to increase 
antibody response to antigen 

2-Also induce cellular immune 
response to bacteria 

4- Cord factor 1- Responsible for Serpentine 

cords. 
2- Inhibits migration of 

polymorphs 
3- Cause chronic granulomas 

4- Cause functional damage to 
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respiration & oxidative 

phosphorylation 
5- Induce synthesis of cachectin 

responsible for cachexia. 

 

 

 

b)  What do you understand by Multi drug resistant (MDR) stains 

of M. tuberculsois ? How do they develop. 

MDR: 

It is defined as 

 “ The resistance to atleast two Isoniazid and Rifampin , the 

two most powerful 1st line anti TB drugs.” 

But some isolates are resistant to three or more drugs. 

Some strains of M.TB show MDR and they don’t respond to the 

antibiotic drug therapy. 

Strains of M.tuberculosis resistant to multiple drugs have emerged 

primarily in AIDS patients. 

Mechanism: 

1- Cell wall: 

It consists of  complex lipids, and acts as permeability barrier for 

drugs. 

2- Drug modifying and inactivating enzymes: 

M.tuberculosis genome encodes for many enzymes that make it 

drug resistant. These enzymes usually phosphorylate, acetylate or 

adenylte the drug compounds. 

        3- Mutations: 

                      Spontaneous mutations in genome of bacteria can give rise 

to proteins that make the bacterium drug resistant, depending on the drug 

action. 

        4- drug efflux system 

        5- Poor or non-Compliance: 

 It is the major factor to  allow bacteria to produce resistance against 

antibiotics.  
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ANNUAL 2010 

Que no 20: A 15 yr old pathan boy presented with history of fever 

,weight loss,multiple nodules over   forearm n dark discoloration of 

skin on examination,he had mild spleenomegaly & his CBC revealed 

anemia & thrombocytopenia 

   a)What is ur most likely diagnosis? 

A .The most likely diagnosis is Kala Azar disease (black sickness) caused 

by L.denoveni. 

b)How will u confirm ur diagnosis? 

B. diagnosis can be conformed as: 

1. Samples taken include bone marrow,spleen and lymph node 

biopsy.blood sample. 

2. Non flagellated Amastigotees visible in biopsy  

3. Indirect fluorescence antibody testing show high titer of IgG 

antibody  

4. Leishmanin skin test using promastigote form as antigen can be 

performed but negative during active infection. It becomes positive 

after recovery from disease. 

5. ELISA to detect leishmenia specific antibodies can be performed. 

6. Animal inoculation test can also be used. 

SUPPLY 2011 

Que no 21: A 25 yrs. old female presents to the Gynae ward for work 

up of her infertility. Pelvic ultrasound & hysterosalpingography 

revealed bilateral fallopian tube blockade, small nodules on the 

pelvic peritoneum. A laparoscopic biopsy was taken from peritoneal 

nodules. It showed caseating granulomatous lesion on histological 

exam. 

a) What is the possible cause of her infertility based on histological 

results in biopsy?  

 

A. The cause of her infertility is genitourinary TB caused by hematogenous 

seeding which has caused tuberculosis salpingitis. 
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 b) What are the different lab investigations available for confirming 

its diagnosis? 

Laboratory diagnosis of tuberculosis 

SAMPLE—BIOPSY, BLOOD 

MICROSCOPY – ZN staining and Fluorescent Stain, Auramine stain 

CULTURE – L J medium 
                     Middle Brook medium 

                      BECTEC 
IDENTIFICATION—BIOCHEMICAL TESTS—niacin test, nitrate reduction 

NUCLEIC ACID DETECTION—PCR, DNA PROBES, SDA 
Ab DETECTION—ELISA, RIA, LATEX AGGLUTINATION 

SKIN TEST—TUBERCULIN TEST 
ANNIMAL INNOCULATION—GUINEA PIGS 

 

Supplementary 2014 

Que no 22: A 50 year old male presented with the history of fever 

and bilateral diffused interstitial pneumonia. He has history of renal 

transplantation two months back for end stage renal disease. What 

is most likely pathogen & disease it causes. 

The most likely organism is Mycoplasma pnumoniae 

 

Diseases: 

Pulmonary  Atypical pneumonia 

Bronchitis 

Extra pulmonary Steven-Johnson syndrome 
Erythema multiforme 

Cardiac arrhythmias 
Hemolytic anemia 

Arthralgia 

Raynaud’s phenomenon 

Neurologic  Guillain-Barre syndrome  

                                

Annual 2013 

Que no 23:  
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A diagnosis of septicemia should be considered in patient who are at 

high risk of blood stream infection caused secondary to local 

disease, such as urinary tract infection or pneumonia. 

A) Enumerate the factor predisposing to septicemia. 

 Deficiency of cell mediated immunity 

 Immunocompromised individuals 
 Decreased complement level 

 Diminished phagocytic activity 
 Diabetes ,malignancy,  

 Severe neutropenia 
 Intravenous drug abuse 

 Extremes of age 
 Immunosuppressive therapy 

 Splenectomized patients, hepatic failure 
 Myeloma, aplastic anaemia 

 

B) Give at least 2 example of clinical septicemia. 

1. abdominal sepsis—peritonitis, liver abcess-eg Escherichia coli, 

Proteus, Pseudomonas, Klebsiella 

2. gynaecological sepsis--  puerperal sepsis, pelvic abcess eg 

Bacteroides, Ecoli, Fusobacterium 

3. gram negative infections of burns, wounds, abcesses 

4. pneumonia caused by gram negative bacteria—Kebsiella 

pneumonia, Haemophilus influenzae 

 

C) Write down the difference between septicemia & septic shock. 

Septicemia Septic shock 

1-Sepsis is the name given to a blood 

infection typically caused by bacteria. 
 

 2-Sepsis is also known as a blood 
poisoning, bacteremia, 

and septicemia.  

1-Septic shock is the condition that 

results from uncontrolled sepsis, and 
includes a)extremely low blood 

pressure, 
b) a rapid heart rate, 

c) altered mental status, 

http://surgery.about.com/od/aftersurgery/a/Sepsis-And-Septic-Shock-Infections.htm
http://surgery.about.com/od/glossaryofsurgicalterms/g/Sepsis.htm
http://surgery.about.com/od/glossaryofsurgicalterms/g/BloodPoisoning.htm
http://surgery.about.com/od/glossaryofsurgicalterms/g/BloodPoisoning.htm
http://surgery.about.com/od/glossaryofsurgicalterms/g/Bacteremia.htm
http://surgery.about.com/od/glossaryofsurgicalterms/g/Septicemia-Definition.htm
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- 3-This condition is an infection that 
is present in the blood and becomes 

a systemic problem. 

d)  and the need for a ventilator. 

 
Septic shock is life-threatening and 

requires immediate attention. 
 

 

 

 

Que no 24:   

Investigation of UTI is common in diagnostic microbiologist lab as 

UTI are common infections in community. 

a) Name routes of UTIS and organisms commonly associated with 

each mode of transmission. 

Routes of UTI organisms 

Ascending route E. coli , other Enterobacteriaceae, 

Staphylococcus saprophyticus, 
Pseudomonas aeruginosa 

Haematogenous route Staph.aureus 

Lymphatic route It is commonly involved in tumors 

and neoplasia.  

 

b) What are common causes of sterile pyuria. 

It is a characteristic finding of Renal Tuberculosis.  

Patient on antibiotics 

Other causes may include 

 Ureteric stricture 

 Analgesic nephropathy (type of Nephropathy) 
 Staghorn calculi 

 Polycystic kidney 

 Bladder tumors 

 

Que no 25: 

 A 6o year old male attended the hospital with history of fever , loss 

of weight ,& hemoptysis. He was diagnosed to have tuberculosis. 

http://surgery.about.com/od/glossaryofsurgicalterms/g/Ventilator.htm
http://www.rightdiagnosis.com/n/nephropathy/intro.htm
http://www.rightdiagnosis.com/b/bladder_cancer/intro.htm
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Ans: 

a) What are the causes of chronic infection? 

1- Bacteria 

2- Viruses 

3- Unawareness of the disease 

4- Poor compliance  

 

b) Enumerate the chemical mediators of inflammation derived 

from cells (newly synthesized) & the role of cytokines in 

chronic inflammation. 

Chemical mediators (newly synthesized): 

1- Prostaglandins 

2- Reactive oxygen species 

3- Nitric oxide 

4- Leukotriene 

5- Cytokines 

6- Neuropeptides 

7- Platelet activating factors 
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2010-Annual 

Que no 25:  A 14 year old girl develops a rapidly spreading, 
painful, erythematous rash on her leg. The rash was warm and 

tender and her temperature was 38oC. Gram positive cocci were 

seen in the aspirate from the lesion. Culture of the aspirate on 
the blood agar grew colonies surrounded by β- hemolysis. 

Growth of the organism is inhibited by bacitracin. 
(a) What is your most likely diagnosis?     

    01 
(b) Enumerate the mechanism and prominent clinical features 

of two immunologic diseases caused by this organism.  
         04 

Ans: 
(a) The patient is suffering from str. pyogenes infection. 

(b) immunologic diseases 
1- Acute Rheumatic Fever: 

Clinical features:  
 Fever  

 Migratory polyarthritis  

 Carditis may develop 
 Chorea (spasmodic movements of face and limbs) may 

occur 
 Elevated ASO titers 

 Elevated erythrocyte sedimentation rate 
2- Acute Glomerulonephritis: 
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Clinical features: 

 Hypertension 
 Edema of face (especially periorbital) and ankles 

 Smoky urine (due to red cells in the urine) 
 

Mechanism:  

1. It occurs due to immunologic reaction between cross-reacting antibodies 
to certain streptococcal M proteins and antigens of joint, heart and brain 
tissue. 

 2.  Direct toxicity of Strept. exotoxins 

3.  Actual invasion of heart by Streptococci 

     Localization of Ag within damaged heart tissue/ valves                                                                                    

4.  Genetic factors play a role in development of Rh fever  (common in 
people with certain MHC TYPE  

 M serotypes 1, 3, 5,14, 18, 19, 24 associated with 
 
MECHANISM AGN ---deposition of immune complexes within the kidney 

(mainly glomeruli basement memb)- complement activation-- inflammation 
2. Localization of Strept. cellular components 

3. Exotoxin may also play a part 

AGN—infammation of structures within the kidney, glomeruli, small tufts of 
small BVs and nephrons. 

 Strept. pyogenes absent from urine and diseased kidney 
 

 
 

 
Que no 26:  A previously healthy 12-year old boy came to the 

emergency room complaining of worsening bloody diarrhea and 
abdominal pain for the past 24 hours. He was auric for 12 

hours. His physical examination was unremarkable except for 
dehydration. His mother does admit to cooking his son a 

hamburger using meat that has been sitting on the kitchen 
counter for “sometime”. Blood examination showed evidence of 

reduced renal function and lysed blood cells. 

(a) Based on the symptoms and family activities, what 
organism and strain is the cause of the disease?02 

(b) What unique complications can be caused by this 
organism?     03 

 
Ans: 
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(a) The enthemorrhagic O157:H17 strain of E. coli is the cause 

of this disease. 
(b) This strain of E. coli cause HUS. This syndrome is 

characterized by:  
 Kidney failure  

 Hemolytic anemia  
 Thrombocytopenia  

Hemolytic anemia gives rise to distorted, fragmented red cells 
called schistocytes. This strain also produces dysentery-like 

symptoms. 
 

Que no 27:  A 34-year old male, arrived at the local health clinic, 
complaining of fever and weight loss greater than 10% of his 

body weight in the last month. He also had a cough that 
produced rust-coloured sputum. The physician orders for x-ray 

chest, sputum examination and a tuberculin test. He was living 

with a room-mate positive for tuberculosis 6 months ago. 
(a) Based on the symptoms and laboratory results, which 

infectious disease does the patient suffer from? What is the 
agent?          

 02 
(b) What is tuberculin skin test?      

   03 
 

Ans:  
(a) The patient is suffering from pulmonary tuberculosis. The agent 

responsible for this disease is Mycobacterium tuberculosis. 
(b) Tuberculin Skin Test: 

A positive tuberculin test indicated a previous infection which is due 
to delayed hypersensitivity reaction. PPD is used as the antigen in 

the tuberculin skin test. The intermediate strength of PPD is usually 

used. The skin test is evaluated by measuring the diameter of the 
induration surrounding the skin site. Induration of 10mm or more is 

positive with high risk factors. Induration of 5mm or more is 
positive in a person who has deficient cell mediated immunity or 

has been in a close contact with a person with active tuberculosis. 
 

2010-Supplimentary 

Que no 28:  A 60-year old fell and sustained a deep wound from 

a rusty nail that penetrated his leg. Although the wound was 

cleaned, the next morning he developed fever of 102F. His 
thigh became painful and swollen. In the surgical emergency 

he developed crepitus (gas in tissue). The exudates of the 
wound area revealed gram-positive rods. 
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(a) What is the most likely causative organism? Name three 

other members of clostridium species. 02 
(b) Give:           

 03 
i) The disease caused 

ii) Transmission/predisposing factors 
iii) Action of toxin of different members of clostridium 

species. 
Ans:  

(a) The most likely causative organism is Clostridium perfringens.  
The other three members are: 

 Clostridium difficile 
 Clostridium tetani 

 Clostridium botulinum 
(b)   

(i) The disease caused is “Gas gangrene”. 

(ii) Spores are located in the soil; vegetative cells are members 
of the normal flora of the colon and vagina. It is also 

associated with war wounds, automobile accidents and septic 
abortions. 

 
(iii) 

Organism Action of toxin 

Clo. Tetani Blocks release of inhibitory 
neurotransmitters (e.g., glycine)  

Clo. Botulinum Blocks release of acetylcholine 

Clo. Perfringens Lecithinase (gas gangrene) 
Superantigen (food poisoning) 

Clo. Difficile Cytotoxin damages colon 
mucosa 

 

Que no 29:  A female infant was delivered by a midwife at home. 
Within a day she developed meningitis and dies the next day. 

(a) Name two common organisms which are likely to cause 
this disease.    02 

(b) Name three risk factors which increase the chances of a 
new-born acquiring this infection.  1.5 

(c) Name three laboratory test that are helpful in identifying 
the causative organism.   1.5 

 
Ans: 

(a) Causative organisms: 
1- Streptococcus agalactiae 

2- E-COLI 
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(b) Risk factors: 

1- Cold temperature favors growth of Listeria. 
2- Fetus can get infected from an infected mother if the 

membranes rupture. 
3- Vaginal delivery exposes the neonate to the pathogen (C-

section is advised). 
4- Prolong obstructed labour 

5- Premature rupture of membranes 
6- Lack of ante-natal care 

(c) Laboratory tests: 
1- Gram staining  

2- Culture on Blood-agar plate, MacCONKEY AGAR 
3- Biochemical test-   TSI/ UREASE/ INDOLE/ MOTILITY/Sugar 

fermentation test 
4- SEROTYPING 

 

Que no 30: A 37-year old women presents with a two month 
history of progressive cough, weight loss and fever. X-ray chest 

shows bilateral cavitory disease suggestive of tuberculosis. 
Sputum culture grows an acid fast bacillus that is 

photochromogen (makes an orange pigment when exposed to 
light). 

(a)   
(i) Name mycobacterium other than tuberculosis 

producing such lesion.    01 
(ii) Name another species of photochromogen with the 

lesion caused by it.   01 
(b) How would you perform and interpret tuberculin skin 

test?      03 
 

Ans: 

(a) (i)  Mycobacterium kansaii causes such lesion. 
   (ii)  Mycobacterium marinum – it causes “fish-tank granuloma”. 

(b) Tuberculin Skin Test: 
PRINCIPLE: TYPE IV HYPERSENSITIVITY REACTION 

PROCEEDURE: purified protein derivativePPD inoculated intra 
dermally on fore arm 

Site observed; after 72 hours FOR AREA OF ERYTHEMA AND 
INDURATION 

INTERPRETATION 
Erythema and induration 

 About 10mm—positive test—Indicates previous 
infection 

 Below 5mm—negative test 
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 Between 5-9mm—doubtful test 

                      FALSE POSITIVE: atypical MTB 
                      FALSE NEGATIVE: Early TB, Miliary TB, Advanced TB, 

Measles, Severe malnutrition 
 

USES:TO DIAGNOSE ACTIVE INFECTION IN INFANTS 
         TO select population for BCG vaccination 

 
 

A positive tuberculin test indicated a previous infection. PPD is used 
as the antigen in the tuberculin skin test. The intermediate strength 

of PPD is usually used. The skin test is evaluated by measuring the 
diameter of the induration surrounding the skin site. Induration of 

10mm or more is positive with high risk factors. Induration of 5mm 
or more is positive in a person who has deficient cell mediated 

immunity or has been in a close contact with a person with active 

tuberculosis. 
 

 
2011-Annual 

Que no 31: A young fashion designer presents to the outdoor 
patient department with complaints of painful urination, with 

discharge of yellowish creamy pus. The gram smear of his 
discharge was examined which revealed gram negative 

diplococcus within the polymophonuclear leukocytes. 
(a) How would you proceed for further isolation and 

identification of this organism?  02 
(b) Name the other closely related human pathogen? Describe 

the role of vaccination for this other organism.   
        01, 02 

 

Answer:     
       DAY 1 
       SAMPLES: 

    FEMALES:  Cervix  , urethra, rectum   

 MALES-:Urethra, rectum, throat. INFANTS -Eye swab 

       TRANSPORT: Amies transport media/ Direct on plates  

       GRAMS STAIN : Intracellular gram negative diplococcic 

 
       CULTURE MEDIA 

• Chocolate agar  
• MNYS with antibiotics( a translucent selective medium containing 

V, C, N, and trimethoprim).  
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  Thayer and Martin agar (chocolate agar with added Vancomycin, 
Colistin and Nystatin)  

• INCUBATION--    37C  for 24 to 48 hrs (3 to 10% CO2) 
                                                             
Day 2 

  INTERPRATATION OF CULTURES
• MNYC AGAR:  small raised grey colonies , 5 colony types T1 to T5  
• CHOCOLATE AGAR:    raised , colourless , 1 to 2 mm 
• THAYER MARTIN: large,  mucoid 

             BIOCHEMICAL REACTION
• OXIDASE TEST : positive 
• CATALASE TEST: positive 
• BETA LACTAMASE PRODUCTION : positive 
• RAPID CHO FERMENT: Acid formation from Glucose only   

 SEROLOGICAL DIAGNOSIS

• DIRECT FAT 

• SLIDE AGGLUTINATION 
• CO- AGGLUTINATION 

 NEW TECHNIQUES

• CO-AGGLUTINATION WITH MONOCLONAL ANTIBODIES 
• CHROMOGENIC ENZYME SUBSTRATE PROCEDURE 

ANTIBIOGRAM 
 

Que no 32: Describe the lab diagnosis of a patient suspected to 
be suffering from typhoid fever.   05 

                           Given on fb  -- DAY 1, 2,3                    
Answer: 

 
Que no 33: A 20-year old male presented with a history of low 

grade fever with evening rise for the past few months, loss of 
weight and cough with expectoration. X-ray revealed a cavitory 

lesion in the apex of right lung. 
(a) Which test can be performed to screen this patient for 

tuberculosis?    01 

(b) Describe the procedure, interpretation and underlying 
pathogenetic phenomenon in case of a positive test for 

tuberculosis.         
 01, 01, 02 

 
Answer:             

(a) 
MANTOUX TEST/ TUBERCULIN TEST  

Type IV HYPERSENSITIVITY REACTION 
(Explained already) 
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(b) Procedure and Interpretation of test: 
The specimen is digested by the treatment with NaOH and concentrated by 

centrifugation, the material is cultured on special media, such as 
Löwenstein-Jensen agar, for up to 8 weeks. In liquid BACTEC medium 

radioactive metabolites are present, and growth can be detected by the 
production of radioactive carbon dioxide in about 2 weeks. 

If growth in culture occurs, the organism can be identified by biochemical 
tests. For example, M. tuberculosis produce niacin, whereas almost no other 

mycobacteria do. It also produces catalase. 
Pathogenetic phenomena: 

M. tuberculosis produces no exotoxins and does not have endotoxin in its cell 
wall. It infects macrophages and other reticuloendothelial cells. M. 

tuberculosis survives and divides within a cellular vacuole called a 
phagosome. The organism produces a protein a called exported repetitive 

protein that prevents the phagosome from fusing with the lysosome, 

thereby allowing the organism to escape the degradative enzymes in the 
lysosomes.  

 
Que no 34: A villager was brought to the emergency department 

in the state of severe dehydration.  He gave history of 
developing profuse diarrhea without blood, nausea and 

vomiting followed by features of fluid loss. Doctor on duty 
quickly examined his stool specimen microscopically and found 

curved organisms with classical darting motility. 
(a) Describe the lab diagnosis of this disease in a systematic 

stepwise manner.    03 
(b) What is the pathogenesis of this disease?    

    02 
 

Answer:  

DAY 1 
LABORATORY DIAGNOSIS              

Specimen—stool/ rectal swab 
Transport – alkaline peptone water  

       Cary and Blair medium 
Processing of sample  

1.RAPID DIAGNOSIS:  
 1. motility by hanging drop method—(DARTING MOTILITY / SHOOTING 

STAR) 
2. Inhibition of motility by antiserum 

3. Direct immunofl. Test 

2. CULTURE ; MacConkey agar, TCBS, BLOOD AGAR 
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Incubation 37c for 24 hours 

                                            
Day 2 

 
Interpretation of colonies: 

MacConkey agar-       NLF or Late LF 
TCBS:           Yellow colonies due to sucrose ferment 

BLOOD AGAR:  greenish discoloration around colonies 
BENCH TEST:  CATALASE AND OXIDASE TEST POSITIVE 

BIOCHEMICAL TESTS: TSI:AA+-, UREASE –VE, Indole+ve, Citrate –ve, 
MR-ve, Motility +ve 

CHOLERA RED REACTION = +VE 
STRING TEST =+VE 

SEROLOGY: OGAWA AND INABA ANTISERA 
ANTIBIOGRAM 

 

B)  Pathogenesis: 
Massive, watery diarrhea caused by enterotoxin that activates 

adenylate cyclase by adding ADP-ribose to the stimulatory G 
protein. Increase in cyclic AMP causes outflow of chloride ions and 

water. Toxin has two components: subunit A, which has the ADP-
ribosylating activity; and subunit B which binds the toxin to cell 

surface receptors. Organisms produces mucinase which enhances 
attachment to the intestinal mucosa. Role of endotoxin is unclear. 

Infectious dose is high (>107 organisms). Carrier state is rare. 
 

2011-Supplementary 
Que no 35: A young female presented to infertility clinic for 

workup for her infertility status. Her detailed investigations 
revealed bilateral fallopian tubal blockade. She gave history of 

mucoprulent vaginal discharge in the past and the history of 

similar creamy yellowish urethral discharge in her husband. A 
common bacterial infection is suspected in the couple. 

  
 

(a) Name the microorganism responsible for producing this 
clinical scenario.    01 

(b) What are the different lab investigations available for 
confirming this diagnosis?   04 

 
 

Answer: 
(a) The microorganism responsible for this clinical scenario is 

Neisseria gonorrohoea. 
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(b)  

 In men, finding of gram negative diplococcus within PMNs 
in a urethral discharge specimen is sufficient for the 

diagnosis. 
 In women, cultures should be done. Specimens from 

mucosal sites, such as the urethra and cervix are cultured in 
Thayer-Martin medium, which is a chocolate agar containing 

antibiotics to suppress the normal flora. The finding of an 
oxidase positive colony composed of gram –negative 

diplococci is sufficient to identify the isolate as a member of 
the genus Neisseria. 

 Specific identification of the gonococcus can be made either 
by its fermentation of glucose (but not maltose) or by 

fluorescent-antibody staining. 
 Specimens from sterile sites such as blood or joint fluid, can 

be cultured on chocolate agar without antibiotics because 

there is no competing flora. 
 Nucleic acid amplification tests can also performed on urine 

samples. 
 

Que no 36: A 50-year old male meets a road side automobile 
accident resulting in compound fracture of his femur. He was 

brought to the hospital from his village. Next day he developed 
foul smelling discharge from the wound, crepitations in the 

subcutaneous tissue occur. He developed high grade fever and 
went into shock. 

a. Name the organism responsible for this condition.   
    01 

b. Give an account of pathogenesis and toxins produced by this 
organism.    04 

 

Ans: 
(a) The organism responsible for this condition is clostridium 

perfringens. 
(b) Pathogenesis and Toxins: 

Organisms grow in traumatized tissue (especially muscle) and 
produce a variety of toxins. The most important is alpha toxin 

(lecithinase), which damages cell membranes, including those of 
erythrocytes, resulting in hemolysis. Degradative enzymes produce 

gas in the tissues. 
 

Que no 37: A young female with cystic fibrosis get exacerbation 
of her bronchitis with cough. Abundant mucoid colonies were 

grown from sputum after 24 hours of incubation which were 
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gram –ve bacilli, Oxidase positive and motile. 

(a) Describe growth and cultural characteristics of this micro-
organism.    02 

(b) Give the clinical spectrum of infection with this micro-
organism.     03 

 
Ans: 

(a)  
 Growth: 

Pseudomonas aeruginosa is strict aerobe (i.e., it derive its 
energy only by oxidation of sugars rather than by 

fermentation). Oxidation involves electron transport by 
cytochrome c (i.e., they are oxidase positive). They are able 

to grow in water containing only traces of nutrients (tap 
water). They can withstand disinfectants. 

 Cultural characteristics: 

It forms non-lactose fermenting (colorless) colonies on 
MacConkey’s or EMB agar. A typical metallic sheen of the 

growth on TSI agar, coupled with blue-green pigment on the 
ordinary nutrient agar is positive. 

Pseudomonas aeruginosa produces two pigments useful in 
clinical and laboratory diagnosis for culture media. 

1) Phycocyanin which is can color the pus in a wound 
blue. 

2) Pyoverdin (fluorescein), a yellow green pigment that 
fluoresces under ultraviolet light. 

 
(b) Clinical findings: 

 Pseudomonas aeruginosa predominantly causes UTIs, 
pneumonia (especially in cystic fibrosis patients) and wound 

infections (especially burns). 

 The organism can enter blood and cause sepsis and spread to 
skin where they cause black, necrotic lesions called ecthyma 

gangrenosum. 
 Malignant otitis externa, folliculitis occurs in users of 

swimming pools and hot tubs. 
 Osteochondritis of foot in gym shoes users and corneal 

infections in contact lens users. 
  

2012-Annual 
Que no 38: A young hostel student was used to eating home 

canned food. She presented at emergency department 

complaining of difficulty in speech and swallowing. She soon 
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developed visual problems with diplopia and went into 

complete bulbar paralysis. Her respiration also became labored. 

She admitted eating rancid canned food without heating. 

(a) What is the pathogenesis of her illness?    

    3.5 

(b)  Name the other pathogens belonging to this species of 

bacteria and diseases produced by each in humans.  

          1.5 

Answer: 

(a) Botulinum toxin is absorbed from the gut and carried via the 

blood to peripheral nerve synapses, where it blocks release of 

acetylcholine. It is a protease that cleaves the proteins that are 

involved in acetylcholine release. The toxin is a polypeptide 

encoded by a lysogenic phage. It has eight immunologic types, 

types A, B, and E are the most common. 

(b)   

 Clostridium tetani  Tetanus 

 Clostridium perfringens Gas gangrene / Food poisoning 

 Clostridium difficile  Pseudomembranous colitis 

Que no 39: A 10-year old boy is brought to pediatrician with 

complaints of weakness, fever, malaise and passing of low 

quantity of brownish urine. The urine microscopic examination 

was positive for RBS casts. Mother gives history of child having 

a severe attack of sore throat 2-3 weeks back. 

(a) If throat swab of the child was cultured at the time of 

active throat infection, which organism would have been 

isolated?         

 01 

(b) Give an account of the toxins and enzymes produced by 

these bacteria.    04 

Ans:  

a) 

  STREPT PYOGENESE GROUP A STREPTOCOCCI 

B. Enzymes: 



Pathology’s Med-Solutions Online  

                                                                                                              WWW.Med-com.me 

174

1.Streptokinase: Fibrinolysin-plasminogen– plasmin- digest fibrin and 

other proteins---dissolves fibrin clots, used medically to treat  thrombi in 
coronary arteries 

2.Streptodornase: 4 types of DNAse; B most common type– Ab to DNAse 
B- Pyoderma 

 3. Hemolysins -- Streptolysin O: O
2
 labile- toxic for RBCs, WBCs, 

Myocardial cells---  

  Antigenic– Ab (ASO titer)- in diagnosis of Rh. fever 

-Streptolysin S: O
2 

 stable, haemolysis around BHS on surface of BA– Non 

antigenic 

HYALURONIDASE— Spreading factor 

Nuramidase—virulent factor 

TOXINS:  

1.Erythrogenic toxins A, B, C,D: associated with rash of scarlet fever- 

mechanism of action as Sta.TSS– acts as super antigen--   Profound 
effect on immune system 

-Produced by strains of gp A- lysogenised by temperate phage 
carrying toxin gene -Responsible for Dick test of scarlet fever 

 
 

Que no 40: A young fashion designer presents to the urology ward 

with complaints of creamy yellowish urethral discharge and painful 

micturition. He otherwise is in good health. Gram stained smear of 

discharge revealed pus cells with intracellular gram negative cocci. 

(a) How would you proceed in the lab for identifying this 

bacteria? Describe systematically.  03 

(b) Name other intracellular gram negative coccus and briefly 

describe its antigenic structure.  02 

Ans:                

(a) NEISSERIA GONORRHOEA  

Cultures should be done, especially in case of women. Specimens 
from mucosal sites (e.g., urethra, cervix) are cultured on Thayer-

Martin medium, which is a chocolate agar with antibiotics to 
suppress the normal flora. The finding of an oxidase positive colony 

composed of gram negative diplococcus is sufficient to identify the 
isolate as a member of the genus Neisseria. 
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Specific identification of gonococcus can be done by either its 

fermentation of glucose of by florescent-antibody staining. 
 

(b) Other intracellular gram negative coccus is Neisseria 

meningitidis. It has a prominent polysaccharide capsule that 

enhances the virulence by its antiphagocytic action. It has at least 

13 serotypes, five of which causes most cases of meningitis and 

meningococcemia: A, B, C, Y, W-135. Serotype A is the leading 

cause of epidemic meningitis worldwide. 

Que no 41: A 60-years old laborer presents with history of chronic 

productive cough with occasional bouts of hemoptysis. Chest x-

ray reveals a cavitating lesion in the apical region of right lung. 

Considering it to be a mycobacterial lung infection, a skin test 

was carried out to support the diagnosis which was strongly 

positive. 

(a) What is the technique and interpretation of skin test? 

     2.5 

(b) Decribe the cultural characteristics of this organism.  

    2.5 

Ans: 

(a) Tuberculin Skin Test: 
A positive tuberculin test indicated a previous infection which is due 

to delayed hypersensitivity reaction. PPD is used as the antigen in 
the tuberculin skin test. The intermediate strength of PPD is usually 

used. The skin test is evaluated by measuring the diameter of the 

induration surrounding the skin site. Induration of 10mm or more is 
positive with high risk factors. Induration of 5mm or more is 

positive in a person who has deficient cell mediated immunity or 
has been in a close contact with a person with active tuberculosis. 

(b) The material is cultured on special media such as Löwenstein-

Jensen agar for up to 2 weeks. It will not grow on blood agar. If 

growth in culture occurs, it can be identified by biochemical tests. 

2012-Supplementary 

 
Que no 42: A young female presented to infertility clinic for workup 

for her infertility status. Her detailed investigations revealed 
bilateral fallopian tubal blockade. She gave history of 

mucoprulent vaginal discharge in the past and the history of 
similar creamy yellowish urethral discharge in her husband. A 

common bacterial infection is suspected in the couple. 
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(a) Name the microorganism responsible for producing this 

clinical scenario.    01 

(b) How would you proceed in the lab to isolate and identify 

the infecting agent in the urethral discharge of her husband? 

          04 

Ans: 

(a) The organism responsible for this scenario is Neisseria 

gonorrhea. 

(b)  

 In men, finding of gram negative diplococcus within PMNs 

in a urethral discharge specimen is sufficient for the 
diagnosis. 

 In women, cultures should be done. Specimens from 
mucosal sites, such as the urethra and cervix are cultured in 

Thayer-Martin medium, which is a chocolate agar containing 
antibiotics to suppress the normal flora. The finding of an 

oxidase positive colony composed of gram –negative 
diplococci is sufficient to identify the isolate as a member of 

the genus Neisseria. 

 Specific identification of the gonococcus can be made either 
by its fermentation of glucose (but not maltose) or by 

fluorescent-antibody staining. 
 Specimens from sterile sites such as blood or joint fluid, can 

be cultured on chocolate agar without antibiotics because 
there is no competing flora. 

 Nucleic acid amplification tests can also performed on urine 
samples. 

 
Que no 44: A 50-year old male meets a road side automobile 

accident resulting in compound fracture of his femur. He was 
brought to the hospital from his village. Next day he developed 

foul smelling discharge from the wound, crepitations in the 
subcutaneous tissue and in the muscles of thigh occur. He 

developed high grade fever and went into shock. 

a. Name the organism responsible for this condition.  
     01 

b. Give an account of pathogenesis and toxins produced by 
this organism.    04 

 
Answer: 

(c) The organism responsible for this condition is clostridium 
perfringens. 
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(d) Pathogenesis and Toxins: 

Organisms grow in traumatized tissue (especially muscle) and 
produce a variety of toxins. The most important is alpha toxin 

(lecithinase), which damages cell membranes, including those of 
erythrocytes, resulting in hemolysis. Degradative enzymes produce 

gas in the tissues. 
 

Que no 45: A young female with cystic fibrosis get exacerbation of 
her bronchitis with cough. Abundant mucoid colonies were 

grown from sputum after 24 hours of incubation which were 
gram –ve bacilli, Oxidase positive and motile. 

(a) Describe growth and cultural characteristics of this micro-
organism.    02 

(b) Give the clinical spectrum of infection with this micro-
organism.     03 

 

Ans: 
 

(a)  
 Growth: 

Pseudomonas aeruginosa is strict aerobe (i.e., it derive its 
energy only by oxidation of sugars rather than by 

fermentation). Oxidation involves electron transport by 
cytochrome c (i.e., they are oxidase positive). They are able 

to grow in water containing only traces of nutrients (tap 
water). They can withstand disinfectants. 

 Cultural characteristics: 
It forms non-lactose fermenting (colorless) colonies on 

MacConkey’s or EMB agar. A typical metallic sheen of the 
growth on TSI agar, coupled with blue-green pigment on the 

ordinary nutrient agar is positive. 

Pseudomonas aeruginosa produces two pigments useful in 
clinical and laboratory diagnosis for culture media. 

3) Phycocyanin which is can color the pus in a wound 
blue. 

4) Pyoverdin (fluorescein), a yellow green pigment that 
fluoresces under ultraviolet light. 

(b) Clinical findings: 
 Pseudomonas aeruginosa predominantly causes UTIs, 

pneumonia (especially in cystic fibrosis patients) and wound 
infections (especially burns). 

 The organism can enter blood and cause sepsis and spread to 
skin where they cause black, necrotic lesions called ecthyma 

gangrenosum. 
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 Malignant otitis externa, folliculitis occurs in users of 

swimming pools and hot tubs. 
 Osteochondritis of foot in gym shoes users and corneal 

infections in contact lens users. 
 

2013-Annual 

Que no 46: A 50-years old man presents with a spreading, non-

pruritic, painless, circular red rash with a clear center at the 

tick-bite site. The rash was accompanied by non-specific “flu-

like” symptoms such as fever chills fatigue and headache; he 

was treated and cured in a few days. Few weeks later the 

patient presented with myocarditis, third degree heart block 

and Bell’s palsy. 

(a) What is the most probable diagnosis?    

    02 

(b) How will you diagnose the case in laboratory?   

    03 

Ans: 

(a) The patient is suffering from Lyme disease. 

(b) The diagnosis is typically made serologically by detecting either 

IgM antibody or a rising titer if IgG antibody with ELISA or an 

indirect immunofluorescence test. A positive test should be 

confirmed with a Western blot (immunoblot) analysis. A PCR test 

that detects the organisms DNA is also available. 

 

 
2013-Supplemantary 

Que no 47: A patient with suspected brain abscess is admitted to the 
neurosurgery ward. The abscess was drained and the pus was 

sent for culture and sensitivity. The isolate on the blood agar is 
beta hemolytic, gram positive coccus with positive coagulase 

and catalase test. 
(a) What is the likely organism? Name any four other typical 

diseases produced by this organism. 03 

(b) Enumerate any two cell wall components or antigens of 

this organism. Give their importance in pathogenesis.   

         02 

Ans: 
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(a) The most likely organism is Staphylococcus aureas. 

Diseases: 

 Pyogenic infections 

 Food poisoning 

 Scalded skin syndrome 

 Toxic shock syndrome 

 Hospital acquired pneumonia 

 Septicemia 

 Skin infections 

(b) Cell wall components: 

 Protein A: It is an important virulence factor as it binds to 

the Fc portion of IgG, thereby preventing activation of 

component. 

 Teichoic acids: They mediate adherence of the 

staphylococcus to the mucosal cells. Lipoteichoic acids play 

a role in the induction of septic shock by inducing cytokines 

like IL-1 and TNF from macrophages. 

Que no 48: An unimmunized child of remote village develops fever, 

sore throat and cervical lymphadenopathy. On examination 

there is a thick adherent membrane over the tonsils and throat. 

A provisional diagnosis of sore diphtheria was made. 

(a) Name the causative organism of this child’s illness. What 

is its appearance on gram staining? 02 

(b) Briefly give the mechanism of action of toxin produced by 

this organism. What is the role of antitoxin in the treatment 

of diphtheria?        

 03 

Ans: 

(a) The causative agent is Cornybacterium diphtheriae. They are 

gram positive rods that appear club-shaped on gram staining. 

(b) Diphtheria toxin inhibits protein synthesis by ADP-ribosylation 

of elongation factor 2. The toxin effects all eukaryotic cells 

regardless of tissue type but has no effect on the analogous factor 

on prokaryotic cells. Its toxin has two domains A and B. A domain 

mediated binding, B mediates the enzymatic activity that cleaves 

nicotinamide from NAD and transfers remaining ADP-ribose to EF-2, 

thereby inactivating it. 
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Que no 49: A 55-year old man has 5 month history of productive 

weakness and weight loss.  There is history of low grade fever 

with evening rise in night sweats and productive cough. W-ray 

chest reveals pulmonary opacities due to granuloma formation. 

A sputum specimen when examined contains numerous acid 

fast bacilli (AFB). 

(a) What is the most probable diagnosis? The patient is most 

likely to be infected from which organism?  02 

(b) Why certain mycobacteria are known as “atypical”? What 

is the basis for their classification? Classify them.   

            03 

Ans: 

(a) The patient is suffering from Tuberculosis. He is most likely to be 

infected from Mycobacterium tuberculosis. 

(b) Several species of Mycobacteria are known as “atypical”, 

because they differ in certain respects from the prototype 

Mycobacterium tuberculosis. They are sometimes called 

Mycobacteria Other Than Tuberculosis (MOOTTS). 

They are classified into four groups (I, II, III, IV) according to their 

rate of growth and whether they produce pigment under certain 

conditions. They are: 

1. Group I (Photochromogens): Produce yellow-orange 

pigment only when exposed to light. 

2. Group II (Scotochromogens):  Produce pigment chiefly in 

dark. 

3. Group III (Nonchromogens): Produce little or no yellow-

orange pigment, irrespective of the presence or absence of 

light. 

4. Group IV: They are rapidly growing Mycobacteria. 

2014-Supplemantary 
Que no 50: A 60- year old man is suffering from Legionnaries’ 

disease, after he returns from attending a convention. What is 

the organism involved and what disease it causes?    

   05 

Ans: 

 The organism involved in this disease is Legionella pneumophila. 
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 Legionella pneumophila causes Legionnaries’ disease also known 

as “atypical pneumonia” both in community and in hospitalized 

immunocompromised patients. 

Que no 51: A patient of acute lymphocytic leukemia with fever and 

neutropenia develops diarrhea after administration of 

amoxicillin therapy. What is the most probable causative agent 

and what disease it can cause? 05 

Ans: 

 The most probable causative agent is Clostridium difficile. 

 Clostridium difficile causes pseudomembranous colitis. 
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