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Virus Morphology 

 

Virology:  Is the science that deals with discovery, isolation, identification, 

characterization, pathogenicity, pathogenesis and classification of viruses. 

 

Virus: Is an infectious agent which is obligate intracellular parasite require a hosts 

to cause damage, they contain only one type of functional nucleic acid either RNA 

or DNA.  

Viruses are not organisms, and not contain functional ribosomes, mitochondria or 

other cellular organelles. The virus was capable to replication only within the 

living cells such as bacteria, animals or plants by using the synthesizing machinery 

of the cell cause the synthesis of specialized structures that can transfer viral 

nucleic acid to other cells. 

Viruses are generally made up of two parts, the outer protein shell (called a capsid) 

and the genetic information inside. 
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General characteristic of virus: 

1. Very small agent cannot seen ordinary (ranging from about 20 nm to about 300 

nm in diameter), 

2. They contain one type of nucleic acid either RNA or DNA.  

3. They multiply by replication of their nucleic acid comparing with other 

microorganism which replicated by binary fission.  

4. May be surrounded by a lipid-containing membrane called envelope.  

5. They don’t growth on synthetic media but grow in living cell.  

6. They can pass through the filters that don’t allow bacteria to do so.  

7. There are no ribosomes and organelles inside the virus.  

8. Antibiotic have not affected on viruses, whereas viruses sensitive to interferon.  

9. Some viruses can caused latent infection.  

10. The nucleic acid of some viruses can caused infection  

 

Virions: a complete virus particle that consists of an RNA or DNA core with a 

protein coat sometimes with external envelopes and that is the extracellular 

infectious form of a virus. 

 

Viriod: contain RNA only. They are small (less than 400 nucleotides), single 

stranded, circular RNAs. The RNAs are not packaged, do not appear to code for 

any proteins, and so far have only been shown to be associated with plant disease 

such as Bean mosaic virus, Wound tumor virus, Potato yellow dwarf virus. 

 

 

Prions: Are protein infectious particles and  do not contain nucleic acid, leads to 

prion disease called transmissible spongiform encephalopathies include the mad 

cow disease in cattle ,Scrapie in sheep, Creutzfldt- Jakob disease in humans,  

Prions present in nervous tissue, and transmitted by Surgical instruments and 

Consumption of infected meat, and nervous tissue. 
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Defective virus:  A virus particle that contains insufficient nucleic acid to provide 

for production of all essential viral components, thus infection is not produced 

except under certain conditions. Some are host – dependent defectives, meaning 

they can replicate only in cell systems which provide the particular genetic 

function which they lack.  

 

Satellite viruses, defective virus are replicate only when their genetic defect is 

complemented by a helper virus. 

 

Pseudovirus: are synthetic viruses used to inject genetic material, including DNA 

and RNA, with specific and desired traits into bacterial and eukaryotic cell. 

Pseudoviruses are closely related to viruses in structure and behavior but many 

characterists exhibited by true viruses, including the capability to replicate.  

 

Capsid: The protein shell, or coat that encloses the nucleic acid genome. 

 

Capsomeres: Morphological units seen in the electron microscope on the surface 

of virus particles. 

 

Classification of viruses 

1. Virion morphology, including size, shape, type of symmetry, presence or 

absence of envelope. 

2. Virus genome properties, including type of nucleic acid (DNA or RNA), size of 

genome, strand (single or double), linear or circular, positive or negative sense 

(polarity), segments (number, size). 

3. Physicochemical properties of the virion, including PH stability, thermal 

stability, and susceptibility to physical and chemical agents, especially ether and 

detergents. 

4. Virus protein properties, including number, size and functional activities of 

structural and non-structural proteins, amino acid sequences, and special functional 

activities (transcriptase, reverse transcriptase, neuraminidase, fusion activities). 
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5. Genome organization and replication, including gene order strategy of 

replication (patterns of transcription, translation), and cellular sites (accumulation 

of proteins, virion assembly, virion release). 

6. Antigenic properties, particularly reactions to various antisera.  

7. Biological properties, including natural host range, mode of transmission, vector 

relationships, pathogenicity, tissue tropisms, and pathology. 

  

 

Viral Morphology 

The virion of the simplest viruses consists of a single molecule of nucleic acid 

surrounded by a protein coat, called the capsid. In some of the more complex 

viruses the capsid surrounds a core, which consists of one or more proteins 

surrounding the viral nucleic acid; the capsid and associated nucleic acid then 

constitute the nucleocapsid. For some viruses the capsid is surrounded by a 

lipoprotein envelope. 

The capsid is composed of a defined number of morphological units called 

capsomers, with in an infected cell; the capsomers self-assemble to form the 

capsid. The manner of assembly is strictly defined by the nature of the bonds 

formed between individual capsomers, which give the symmetry to the capsid. 

 

All viruses contain the following two components: 

1- Nucleic acid genome (Viral Genomes):  

Virus contains single kinds N. A. (DNA or RNA) that encodes the genetic 

information necessary for replication of the viruses may be Single Stranded or 

Double Stranded, linear or circular, segmented or non-segmented, the size and type 

is major characteristic used for classifying virus into families. single stranded 

genomes can be either (+) sense, (-) sense,.  

2- Capsid:  Viral genomes are surrounded by protein shells known as capsid. 

Capsid is the storage site for genome; a capsid is made up of protein and almost 

always made up of repeating structural subunits that are arranged to form 

symmetrical structures.  
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The function of the capsid 

1- To protect viral nucleic acid. 

2- Interact specifically with the viral nucleic acid for packaging. 

3-Interact with vector for specific transmission. 

4-Interact with host receptors for entry to cell. 

5- Allow for release of nucleic acid upon entry into new cell and assist in processes 

of viral and/or host gene regulation. 

3- Envelope: A lipid- containing membrane that surrounds some virus particles. 

It is acquired during viral mutation by budding process through a cellular 

membrane. Virus-encoded glycoproteins are exposed on the surface of the 

envelope. These projections are called peplomers.  

Enveloped viruses are formed by budding through cellular membranes, usually the 

plasma membrane but sometimes an internal membrane such as nucleus, the 

envelope glycoproteins cluster in that region of the membrane, and the virus buds 

out. This ability to bud allows the virus to exit the host cell without lysing, or 

killing the host. In contrast, non-enveloped viruses, and some enveloped viruses, 

kill the host cell in order to escape. 

The presence of the envelop on the virus were divided the viruses to envelope virus 

and naked virus. 

 

Viral Symmetry: Is the arrangement of the capsomers to give the final 

morphology of the viruses. 

 

Types of Viral Symmetry: 

 

1- Helical symmetry 

In case of helical symmetry, it has helix protein subunits are bound in a periodic 

way to the viral nucleic acid, winding. The filamentous viral nucleic acid-protein 

complex(nucleocapsid) is then coiled inside a lipid containing envelope. 
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Several families of contain helical nucleocapsids, including 

the Orthomyxoviridae (influenza), the Paramyxoviridae and the Rhabdoviridae 
 (rabies). All of these are enveloped viruses.  

2-Icosahedral or Cubic Symmetry: 

 In these structures, the subunits are arranged in the form of a hollow, spherical 

structure, with amount of nucleic acid that can be packaged by the particles. An 

icosahedron is defined as being made up of  12 vertices (corners), 30 edges and 20 

faces, each an equilateral triangle. It has axes of fivefold, threefold and twofold 

rotational symmetry. 

 The icosahedral symmetry virus including envelope virus such as (Herpesvirus 

and togavirus, yellow fever virus, rubella virus), whereas the non-

envelope(naked) virus included (poliovirus, adenovirus, hepatitis A virus). 

3- Complex Symmetry: 

There are two types of complex symmetry, Some large viruses like poxviruses 

have a multilayer complex structure, details of which have not been clarified and 

capsomers have not yet identified like (Pox virus) have a complex symmetry, it 

means not helical and not Icosahedral and have shape look like a brick. The other 

type is Binary Symmetry found in some viruses like Bacteriophages have both 

cubical and complex or helical symmetry. 

They have a complex structure consisting of icosaheadral head carry the genetic 

material, bound to helical tail. The genetic material can be ssRNA, dsRNA, or 

dsDNA along with either circular or liner arrangement.

 

http://pathmicro.med.sc.edu/mhunt/rubella.htm
http://pathmicro.med.sc.edu/mhunt/rubella.htm
http://pathmicro.med.sc.edu/virol/polio.htm
http://pathmicro.med.sc.edu/virol/para-rsv-aden-ver2.htm
http://pathmicro.med.sc.edu/virol/hepatitis-virus.htm


                                                         
 

                       Viral Pathogenesis and Transmission 

 Viral pathogenesis: The process by which viruses cause disease in the host. 

 Epidemiology: distribution of disease in human populations. 

 Infection in a population can be  

a) Endemic (disease present at fairly low, but constant, level). 

b) Epidemic (infection greater than normally occurs in the population) 

c) Pandemic (infections that are spread worldwide involving a novel 

virus and person-to-person spread).  

Infection can be  

 direct, for, example respiratory spread of influenza virus,  

 indirect, for example, arboviruses (West Nile virus, yellow fever virus, Dengue 

virus) transmission involving a mosquito vector. 

 

Factors included in Viral Pathogenesis 

For pathogenic virus, there are a number of critical stages in replication 

which determines the nature of disease they produce which included; 

1-Entry into the Host 

2-Course of Infection (Primary Replication, Systemic Spread, Secondary 

Replication) 

3-Spread throughout the host 

4-Cell/Tissue Tropism 

5-Cell/Tissue Damage 

6-Host Immune Response 

7-Virus Clearance or Persistence 

 

1-Entry into the Host,  infections by entering the host through a variety of routes, 

including direct inoculation as well as: 



                                                         
 

A- Skin 

B- Respiratory tract 

C- Gastrointestinal tract (GI) 

D- Urogenital tract 

E-Conjunctiva and other mucous membranes  

 

Transmission and Entry 

Viruses are transmitted via 

A. Horizontal (common route of transmission: person to person). 

B. Vertical (mother-to-child transmission) routes can occur in utero, during 

delivery (via birth canal), and through breast-feeding. Some viruses are 

transmitted through sexual routes. 

C. Zoonotic (animal-to-human) transmission of viral infections can occur from 

the bite of animals (eg, rabies) or insects (eg, dengue, yellow fever, West 

Nile) or from inhalation of animal excreta (eg, hantavirus, arenavirus).  

In some cases, avian flu virus (bird flu) can be transmitted from birds or poultry to 

humans, and swine flu virus can also be transmitted to humans.  

 

 

2-Course of Viral Infection, Human viruses cause either localized or systemic 

Localized infections 

 Virus primary replication 

Rhinoviruses                                                                        upper respiratory tract 

Systemic Infections 

 Virus                  primary replication                             secondary replication 

Enteroviruses             Intestinal epithelium                         Lymphoid tissues, C.N.S 



                                                         
 

 

Secondary replication 

Occurs in systemic infections when a virus reaches other tissues in which it is 

capable of replication, e.g. poliovirus (gut epithelium- nervous in brain &spinal 

cord). If the virus can be prevented from reaching tissues where secondary 

replication can occur, generally no disease results. 

 

Incubation period is the time between exposure to the organism and appearance 

of the first symptoms of the disease.  

Viruses generally multiply at the site of entry in order to establish infection in the 

host.  

Some viruses have short incubation periods (influenza—2-4 days), whereas others 

have long incubation periods (eg, hepatitis B virus—weeks to several months).  

 

3- Spread throughout the host 

Apart from direct cell-cell contact, there are 2 main mechanisms for spread 

throughout the host: 

a) Via the bloodstream 

b) Via nervous system 

 

4- Cell/ Tissue tropism 

Tropism: the ability of a virus to replicate in particular cells or tissues- is 

controlled partly by the route of infection but largely by the interaction of a virus 

attachment protein (VAP) or (spikes) with a specific receptor molecule on the 

surface of a cell and has considerable effect on pathogenesis. 



                                                         
 

 5- Cell /Tissue damage 

Virus may replicate widely throughout the body without any disease symptoms,  if 

they do not cause significant cell damage or death. Retroviruses do not generally 

cause cell death, being released from the cell by budding rather than by cell lysis 

and cause persistent infections, even being passed vertically to offspring if they 

infect the germ line. 

Conversely, Picornaviruses cause lysis and death of the cells in which they 

replicate, leading to fever and increased mucus secretion. 

6- Host immune response 

Has a major impact on the outcome of an infection. In the most cases the virus is 

cleared completely from the body and results in complete recovery. In other 

infections, the immune response is unable to clear the virus completely and the 

virus persists. In general, cellular immunity plays the major role in clearing virus 

infection whereas humoral immunity protects against reinfection. 

7- Viral Clearance or Persistence 

Three major outcomes can be attributed to a viral infection:  

(1) Abortive infection, in which no progeny virus particles are produced, but the 

cell may die because early viral functions can occur; 



                                                         
 

(2) Lytic infection, in which active virus production is followed by cell death; and 

(3) Persistent infection, in which small numbers of virus are produced with little 

or no CPE. 

 

Persistent infections include: 

 latent infection, in which viral genetic material remains in host cell without 

production of virus and may be activated at a later time to produce virus and/or 

transform the host cell, e.g. Herpes simplex virus;  

chronic infection, which involves low level of virus production with little or no 

CPE; e.g. (HIV), and; 

viral transformation, in which viral infection or viral gene product induces 

unregulated cellular growth, and cells form tumors in the host. 

 

Communicability of a disease is the ability of the organism to shed in secretions, 

which may occur early in the incubation period. Some viruses can integrate into 

the host genome (HIV), survive by slow replication in the presence of an immune 

response (hepatitis B and C viruses [HBV, HCV]) or stay latent (herpes simplex 

virus [HSV]). This dormancy or latency is dangerous because the virus may 

emerge long after the original infection has occurred and potentially infect others. 

 

Cytopathogenicity is the ability of a virus to cause degenerative changes in cells 

or cell death. 

Virulence and cytopathogenicity depend on the nature of viruses and the 

characteristics of cells such as permissive and nonpermissive cells. 

A permissive cell permits production of progeny virus particles and/or viral 

transformation.  



                                                         
 

A nonpermissive cell does not allow virus replication, but it may permit 

transformation of the cell.  

 Replication of the virus results in alterations of cellular morphology and 

function, When a lytic virus infects a permissive cell, lots of daughter 

viruses are produced and this is followed by lysis of the infected cells, 

called cytopathic effects (CPE) of the virus and that changes of the cell 

followed by cell death. 

 

 The features of CPE are morphologic changes of the cell organelles, 

including : 

1. Nucleus (inclusion bodies, thickening of the nucleus, swelling, nucleolar 

changes, margination of chromatin) 

2. Cytoplasm (inclusion bodies, vacuoles) 

3. Membranes (cells round up, loss of adherence, cell fusion [syncytia]), 

followed by  

4. Cellular lysis (disintegration). 

 

 



                               Orthomyxoviruses 

VIRUS:  Orthomyxoviruses: Influenza 

GENERAL CONCEPTS:  

 The Orthomyxoviruses are composed of one genus and     

4 types; A, B, C and D.  

 The disease caused by these viruses, influenza, is an acute 

respiratory disease with prominent systemic symptoms 

despite the fact that the infection rarely extends beyond the 

respiratory tract mucosa.  

 Influenza A viruses are the only influenza viruses known 

to cause flu pandemics, i.e., global epidemics of flu 

disease. 

  types A and B cause seasonal epidemics during the 

winter. 

  Influenza type C infections generally cause mild illness 

and are not thought to cause human flu epidemics. 

Influenza D viruses primarily affect cattle and are not 

known to infect or cause illness in people. 

DISTINCTIVE PROPERTIES:  

 Orthomyxoviruses contain a single stranded, negative 

RNA genome divided into 8 segments.  

 The viruses have a lipid bilayer envelope with surface 

glycoproteins (hemagglutinin and neuraminidase)  

 the hemagglutinin (H) antigen, and the neuraminidase (N) 

antigen. The H and N antigens are variable. There are 

about 18 different H antigens and 11 different N antigens 

found in birds. This provides a total of 198 (18 x 11) 

possible combinations, 131 of which have been observed.  

 Viral attachment is mediated by the hemagglutinin. The 

virus enters host cells by pinocytosis and uncoating occurs 

by fusion of the viral envelope with the membrane of the 

vacuole. The RNA is capped and replication proceeds in 

the nucleus. The progeny are released by budding and cell 

death ensues.  



 The segmented genome of the influenza virus allows 

rearrangements to occur in simultaneously infected cells. 

This accounts for the periodic appearance of new variants. 

The new variants are responsible for the process of 

antigenic shift.  

 The recurring pattern of the influenza viruses is due to 

antigenic their ability to exhibit variation in surface 

antigens. 

  Two phenomenon account for this variability:  

1. Antigenic drift is due to mutations in the RNA that 

leads to changes in the character of the H and N 

molecules. Antigenic drift involves subtle changes 

that may cause epidemics but not pandemics.  

2. Antigenic shift is due to rearrangement of different 

segments of the viral genome that produces major 

changes in the antigenic character of the H and N 

molecules. Antigenic shift usually occurs in animal 

hosts and is responsible for producing both 

epidemics and pandemics. 

 Influenza epidemics have been documented since 1173 

AD; a pandemic in 1918 was responsible for 20 million 

deaths worldwide.  

 The table outlines some of the differences between the 

three types of influenza virus: 

   A B C 

Severity  ++++ ++ + 

Animal Reservoir  Yes No No 

Population Spread  Pandemic, epidemic Epidemic Sporadic 

Antigenic Changes  shift, drift drift drift 

 

PATHOGENESIS:  

 Transmission of disease is airborne. The viruses deposit in 

lower respiratory tract, their primary site is the 

tracheobronchial mucosa.  



 Neuraminidase produces liquefaction, which leads to viral 

spread.  

 Respiratory symptoms include a cough, sore throat and 

nasal discharge. There is no viremia but systemic 

symptoms such as fever and muscle aches do occur.  

 The extent of respiratory tract cell destruction is a probable 

factor in the disease.  

 Severe complications include pneumonia (viral or 

bacterial).  

HOST DEFENSES:  

 Interferon is one non-specific defense but antibody is the 

prime defense. IgA is produced in the upper respiratory 

tract and IgG is produced in the lower respiratory tract. 

These antibodies are directed primarily against the 

hemagglutinin and neuraminidase. Cell-mediated defenses 

are important in recovery.  

DIAGNOSIS:  

 Clinical: Influenza usually displays a sudden onset with 

fever, malaise, headache, muscle aches, sore throat, cough 

and rhinorrhea, generally in winter. The presence of 

disease in the community (i.e. epidemiology) is helpful in 

diagnosis.  

 Laboratory: Serology on the patient's serum can be 

performed or the viruses may be isolated in chick embryos 

if necessary.  

CONTROL:  

 Sanitary: Avoid contacts.  

 Immunological: Every year, inactivated vaccines are 

prepared using the most likely types and antigenic 

characters expected for any particular season. These 

vaccines are given parenterally, primarily for those at risk 

(older persons or those with chronic disease). Protection 

against disease is variable (50-90%).  



 Chemotherapeutic: The drug amantadine HCl can be 

used for influenza type A but not type B in patients with 

other disease conditions. Generally, however, pain 

relievers (e.g. acetaminophen) are more generally 

employed.  

  

                             



Parvovirus 
• Structure 

– Small (5 kb) linear ssDNA genome, naked capsid(non enevlope) 

• Pathogenesis 
– respiratory  secretion transmission. 

– replication in nucleus, need to helper virus(defective virus) 

– viremia 

– antibody important in immunity  

–  called fifth disease or  B19 , a mild rash illness that usually 
affects children sometimes called slapped-cheek . 

– Other much less common symptoms of parvovirus infection 
include painful or swollen joints (polyarthropathy syndrome), 
which is more common in adults, and severe anemia (a condition 
in which the body doesn’t have enough healthy red blood cells). 
In rare cases, some of these symptoms can persist for a long 
time. 

• Diagnosis 

– serology, viral nucleic acid 

• Treatment 

       - none 



Adenovirus 

• Structure 
– Medium sized (36 kb) dsDNA genome, naked capsid 

• Pathogenesis 
– respiratory or fecal oral transmission 

– replication in nucleus 

– viremia 

– symptoms respiratory illness, conjunctivitis, gastroenteritis, 
cystitis. 

– cellular and humoral immunity important.  

Diagnosis 
– culture, viral antigen detection 

• Treatment/prevention 
– live vaccine 



Paramyxoviruses 
Structure 

•Negative sense ssRNA genome, helical nucleocapsid, envelope  

 

Pathogenesis 

•Transmission in airborne transmission or droplets  

•Replication in cytoplasm, budding 

•Viremia except for RSV and PIV 

•innate and antibody response important;  

•many symptoms from immune response: rash in measles and 

swelling in mumps; PIV bronchitis and croup; RSV bronchiolitis 

and pneumonia in infants 

 

Diagnosis – serology or nucleic acid 

•Measles spots; mumps swelling of parotid gland 

 

Treatment/prevention 

•MMR live attenuated viral vaccine for measles and mumps, none 

for RSV or PIV 

 



Rubella virus 
Structure 

•Positive sense ssRNA genome, helical nucleocapsid, envelope 

which is in the family togaviridae 

Pathogenesis 

•airborne transmission or droplets. 

•replication in cytoplasm; budding 

•Viremia  

•also known as German measles 

•Mild rash in adults; congenital rubella syndrome (CRS) after 

infection in first trimester when virus passes the placenta and 

infects fetus  

•CRS- deafness, blindness, mental retardation 

 

Diagnosis 

•Nucleic acid, viral antigen detection 

 

Treatment/prevention 

•MMR live attenuated virus vaccine 

 

 



Rotavirus 
Structure 

•Double stranded, 11 segment RNA genome, non-envelope, 

icosahedral nucleocapsid.  

Pathogenesis 

•Fecal oral transmission 

•has a characteristic wheel-like appearance when viewed by 

an electron microscope. 

•replication in cytoplasm 

•Epidemic diarrhea in infants and young children- fever, 

vomiting, diarrhea 

•Incubation period less than 48 hr, highly infectious 

•Infection of intestinal epithelium causes loss of electrolytes 

and prevents re-adsorption of water 

 

Diagnosis 

•culture, viral antigen detection 

 

Treatment/prevention 

•Rota live, oral vaccine 

 



Enteroviruses 
Structure 

•Positive sense ssRNA genome, icosahedral in shape. non-enveloped 

Family: Picornaviridae 

Pathogenesis 

•Fecal oral transmission 

•replication in cytoplasm 

•Viremia to diverse target tissues.  

•Infections often asymptomatic; polio causes paralytic poliomyelitis; 

rhinoviruses restricted to upper respiratory tract, common cold; 

caliciviruses diarrhea 

 

Diagnosis 

•Serology and nucleic acid 

 

Treatment/prevention 

•Only polio vaccines 

 



Arboviruses 
Structure 

•Positive sense ssRNA genome, icosahedral nucleocapsid, enveloped 

 

Pathogenesis 

•Transmitted by bite of insect from host species; sylvan and urban 

cycles 

•replication in cytoplasm; budding 

•Viremia to target tissue 

•Influenza-like initial symptoms; different viruses cause encephalitis, 

hemorrhagic fever, hepatitis, rash, arthritis 

 

Diagnosis 

•Serology and nucleic acid 

 

Treatment/prevention 

•No human vaccines, except yellow fever virus live attenuated 

vaccine,  

Control of insect population 

 



Arboviruses: Vectors, Hosts, and Diseases 
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VIRUS:  

 Herpesviruses: Herpes Simplex (HSV-1, HSV-2), Varicella-Zoster 

virus (VZV), Cytomegalovirus (CMV), Epstein-Barr virus (EBV)  

 
GENERAL CONCEPTS:  

 The Herpesviruses are a large group containing more than 70 

members that infect organisms from fungi to humans.  

 The Herpesviruses contain a linear DNA genome and are 

enveloped (bilayered with surface projections derived from the 

host cell nuclear membrane). Replication occurs in the host cell 

nucleus.  

 Herpesviruses cause acute infections but they are also capable of 

latency. This can lead to recurrent infections, which are important 

to the mechanism of host to host transmission. HSV-1, HSV-2 and 

VZV are termed "neurotropic" while CMV and EBV are 

"lymphotropic", referring to the cell type in which the latent 

infection is established.  

 Some Herpesviruses have been associated with the production of 

cancers. 

 Humans are the natural host for HSV, VZV, CMV and EBV.  

 
DISTINCTIVE PROPERTIES:  

 The morphology of each the Herpesviruses is similar but unique.  

 At the genome level, HSV-1 and HSV-2 share only about 50% 

DNA homology; the genome molecular weights, however are 

similar (96 x 10
6
 Daltons). The genome molecular weights of the 

other viruses are somewhat larger; EBV is about 114 x 10
6
; CMV 

is about 150 x 10
6
.  

 Except for HSV-1 and HSV-2, the proteins surrounding the 

genome are immunologically unrelated. 

 

  

 



PATHOGENESIS:  

 Herpesviruses infect a range of different cell types, causing 

different disease scenarios. The skin and mucus membranes are 

common sites of infection for HSV and VZV; CMV and EBV are 

more internal (EBV infects B lymphocytes).  

 The viruses produce intranuclear inclusions bodies and 

multinucleated giant cells  

 primary Herpes infections are often asymptomatic. The process of 

latency is poorly understood but, except for VZV, asymptomatic 

shedding is common. Recurrence of acute disease results because 

of emotional stress, surgery, trauma, cold, fever, immune 

suppression, etc. Recurrence of HSV is common, frequent and 

localized.  

 More specifically:  

o HSV-1 is responsible for a variety of infections. Most 

commonly, HSV-1 produces the condition known as 

gingivostomatitis in which oral cavity vesicles or ulcers 

form. These lesions may recur frequently as "cold sores" 

(herpes labialis). Another condition produced by HSV-1 is 

herpetic keratitis, which may be serious if accompanied by 

conjunctivitis because this can lead to corneal scarring and 

blindness. Another condition known as "whitlow" appears as 

lesions on the fingers.  

o HSV-2 is commonly referred to as genital herpes. This 

virus produces lesions on the genitals, urethra and bladder. 

Recurrence may be frequent. In neonates, infection may be 

local or disseminated. HSV-2 may also cause meningitis or 

encephalitis.  

o VZV produces the disease varicella and zoster. Varicella is 

commonly known as chickenpox. This relatively mild 

infection in children can be more serious in adults, 

occasionally progressing to pneumonia. Varicella is 

characterized by a skin rash appearing first on the head and 

trunk, and later on the extremities. The skin lesions progress 

from macules to papules to vesicles to pustules to crusts. 

These lesions are not prone to scar. Zoster is commonly 

known as shingles and is a manifestation of varicella 

infection. Typically occurring in older individuals, the 

lesions are confined to skin areas innervated by sensory 

nerves of the dorsal ganglia, primarily in the thoracic and 

lumbar regions. These nervous tissues are thought to be the 

sight of latent infection by VZV.  



o CMV infections are often asymptomatic but when infection 

occurs in utero, cytomegalic inclusion disease may result. 

This condition is characterized by jaundice, 

hepatosplenomegaly and central nervous system disorder. 

CMV may also produce a form of mononucleosis 

characterized by fever, fatigue and atypical lymphocytes. 

This form of mononucleosis is different than that produced 

by EBV (below).  

o EBV is primarily responsible for infectious mononucleosis, 

characterized by fever, fatigue, malaise and pharyngitis. 

EBV latently infects B-cells, creating the potential for 

recurrence. In addition, a strong association between EBV 

and Burkitt's lymphoma in Africa and nasopharyngeal 

carcinoma in the Orient and Africa provides evidence for a 

viral etiology for some human cancers. 

 
HOST DEFENSES:  

 Primary infection by Herpesviruses induces antibody, which is 

protective, but recurrent infections still occur.  

 The cell-mediated immune response is also important  

 
EPIDEMIOLOGY:  

 In lower socioeconomic groups, most individuals are infected 

subclinically by HSV-1, CMV and EBV. In the higher 

socioeconomic groups, about half are infected. VZV infects both 

groups equally. HSV-2 is generally transmitted by sexual contact; 

the others more commonly by saliva. CMV can be spread 

transplacentally (0.5-2.5% newborns have CMV in the urine).  

 
 

DIAGNOSIS:  

 Clinical: Generally, the lesions are characteristic and clinical 

diagnosis is accurate.  

 Laboratory: Smears of lesions show intranuclear inclusions 

bodies.  

 

 



CONTROL:  

 Sanitary: Avoidance of contacts reduces the incidence of disease 

but virus may be transmitted by asymptomatic individuals.  

 Immunological: Vaccines are in development but the problems 

associated with latency and possible cancers remains. A vaccine 

for VZV is available. Hyperimmune serum can be used for 

susceptible or high risk individuals.  

 Chemotherapeutic: Acyclovir (a nucleoside analog) is effective 

against HSV infections. Acyclovir and other analogs 

(iododeoxyuridine, trifluorothymidine, adenine arabinoside) have 

been used to treat other Herpes infections but often show little 

benefit. 
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                 Coronaviruses 

GENERAL CONCEPTS:  

 Coronaviruses cause common colds, may cause lower respiratory tract infections, 

and have been implicated in gastroenteritis in infants. Novel coronaviruses have 

been identified as the cause of severe acute respiratory syndrome (SARS) and 

Middle East respiratory syndrome (MERS). 

 Coronaviridae There are two subfamilies (Coronavirinae and Torovirinae) and six 

genera (Alphacoronavirus, Betacoronavirus, Gammacoronavirus, 

Deltacoronavirus, Bafinivirus, and Torovirus) in the Coronaviridae family. The 

first two and the last genera contain viruses able to infect humans. 

 

DISTINCTIVE PROPERTIES: 

 Coronaviruses are enveloped, 120- to 160-nm particles that contain an 

unsegmented genome of single-stranded positive sense RNA (27–32 kb), the 

largest genome among RNA viruses, the helical nucleocapsid symmetry. 

  Coronaviruses exhibit a high frequency of mutation during each round of 

replication, including the generation of a high incidence. 

 Replication: Cytoplasm; particles mature by budding into endoplasmic reticulum 

and Golgi. 

 Envelope: Contains large, widely spaced, club- or petal-shaped spikes. 

 Two glycoproteins and one phosphoprotein. Some viruses contain a third 

glycoprotein (hemagglutinin esterase) 
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Pathogenesis 
 The outbreak of SARS-CoV in 2003 was characterized by serious respiratory 

illness, including pneumonia and progressive respiratory failure. Virus could also 

be detected in other organs, including kidney, liver, and small intestine, and in 

stool. The SARS virus probably originated in a nonhuman host, most likely bats, 

was amplified in palm civets, and was transmitted to humans in live animal 

markets. Chinese horseshoe bats are natural reservoirs of SARSlike 

coronaviruses. In rural regions of southern China, where the outbreak began, 

people, pigs, and domestic fowl live close together, and there is widespread use of 

wild species for food and traditional medicine—conditions that promote the 

emergence of new viral strains. 

 The MERS-CoV outbreak beginning in 2012 was also characterized by 

pneumonia and respiratory failure, though most patients who died had medical 

comorbidities. MERSCoV likely originated in bats and became widespread in 

camels as shown by seropositivity in animals in the region. It is likely that contact 

with either bats or camels leads to initial human infections, which can then be 

transmitted from person to person.  

 Coronaviruses are suspected of causing some gastroenteritis in humans. 

 

Epidemiology 

 
 The outbreak of SARS erupted in southern China in late2002 and, by the 

time it waned in mid-2003, had resulted in over 8000 cases in 29 countries, 

with over 800 deaths (case fatality rate of 9.6%). 

 The MERS coronavirus was identified in 2012 as the cause of a patient 

who died of respiratory failure in Saudi Arabia. Subsequently, it was 

determined to be the cause of multiple outbreaks of respiratory disease 

from several countries in the Arabian Peninsula. The virus appears to be 

endemic in bats and camels in the region. Infected travelers have spread the 
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virus in other countries, and it remains a risk for transmission from 

pilgrims returning from the annual Hajj in Mecca. 

 Very little is known about the epidemiology of enteric coronavirus 

infections 

  

Clinical Findings 

 
The human coronaviruses produce ―common colds,‖ usually a febrile, in adults. The 

symptoms are similar to those produced by rhinoviruses, typified by nasal discharge 

and malaise. The incubation period is from 2 to 5 days, and symptoms usually last 

about 1 week. The lower respiratory tract is seldom involved, although pneumonia 

may occur. 

Asthmatic children may suffer wheezing attacks, and respiratory symptoms may be 

exacerbated in adults with chronic pulmonary disease.  

 

SARS-CoV causes severe respiratory disease. The incubation period averages 

about 6 days. Common early symptoms include fever, malaise, chills, headache, 

dizziness, cough, and sore throat, followed a few days later by shortness of 

breath. Many patients have abnormal chest radiographs. Some cases progress 

rapidly to acute respiratory distress, requiring ventilatory support. Death from 

progressive respiratory failure occurs in almost 10% of cases, with the death rate  

highest among the elderly.  

 

MERS-CoV causes mild to severe respiratory illness in children and adults. 

Patients with comorbidities are more severely affected, as are the elderly. The 

incubation period is 2–13 days, with extended illness in some cases leading to 

pneumonia and death. The mortality rate is stated as up to 30%, but this is likely 

to be an overestimate as mild cases are not typically reported. 
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LaboratoryDiagnosis  

Coronavirus antigens in cells in respiratory secretions may be detected using the 

ELISA test if a high-quality antiserum is available. Enteric coronaviruses can be 

detected by examination of stool samples by electron microscopy. PCR  to 

detect coronavirus nucleic acid in respiratory secretions and in stool samples. 

Viremia with SARS and MERS coronaviruses is detectable in the plasma by 

PCR. 

Isolation of human coronaviruses in cell culture has been difficult. However, the 

SARS and MERS viruses have been recovered from oropharyngeal specimens 

using Vero monkey kidney cells. 

 

Treatment, Prevention, and Control 

 

 There is no proven treatment for coronavirus infections and no vaccine. 

Protease inhibitors used in the treatment of human immunodeficiency virus 

infections (eg, lopinavir) have in vitro activity against SARS coronavirus. 

 SARS and MERS vaccines are under development.  

 Control measures that were effective in stopping the spread included 

isolation of patients, quarantine of those who had been exposed, and travel 

restrictions, as well as the use of gloves, gowns, goggles, and respirators by 

health care workers. 



                     Ebola virus disease 

 

The virus family Filoviridae includes three genera: Cuevavirus, 

Marburgvirus, and Ebolavirus. Within the genus Ebolavirus, five species 

have been identified: Zaire, Bundibugyo, Sudan, Taï Forest,and Reston. 

The Ebola virus causes an acute, serious illness which is often fatal if 

untreated. EVD first appeared in 1976 in 2 simultaneous outbreaks, one 

in what is now Nzara, South Sudan, and the other in Yambuku, DRC 

(The Democratic Republic of the Congo). The latter occurred in a 

village near the Ebola River, from which the disease takes its name. 

The 2014–2016 outbreak in West Africa was the largest Ebola outbreak 

since the virus was first discovered in 1976. The outbreak started in 

Guinea and then moved across land borders to Sierra Leone and Liberia. 

The current 2018-2019 outbreak in eastern DRC is highly complex, with 

insecurity adversely affecting public health response activities. 

Symptoms 

The incubation period, is from 2 to 21 days. A person infected with Ebola 

cannot spread the disease until they develop symptoms .  

Symptoms of EVD can be sudden and include: 

 Fever 

 Fatigue 

 Muscle pain 

 Headache 

 Sore throat 

This is followed by: 

 Vomiting 

 Diarrhoea 

 Rash 

 Symptoms of impaired kidney and liver function 

 In some cases, both internal and external bleeding (for example, 

oozing from the gums, or blood in the stools. 



Transmission 

It is thought that fruit bats are natural Ebola virus hosts. Ebola is 

introduced into the human population through close contact with the 

blood, secretions, organs or other bodily fluids of infected. 

Ebola then spreads through human-to-human transmission via direct 

contact (through broken skin or mucous membranes) with: 

 Blood or body fluids of a person who is sick with or has died from 

Ebola 

 contaminated Objects with body fluids (like blood, feces, vomit)  

 Health-care workers have frequently been infected while treating 

patients with suspected or confirmed EVD. This occurs through 

close contact with patients when infection control precautions are 

not strictly practiced. 

 Burial ceremonies that involve direct contact with the body of the 

deceased can also contribute in the transmission of Ebola. 

 Pregnant women who get acute Ebola and recover from the disease 

may still carry the virus in breast milk, or in pregnancy related 

fluids and tissues. 

Diagnosis 

 antibody-capture enzyme-linked immunosorbent assay (ELISA( 

 reverse transcriptase polymerase chain reaction (RT-PCR) assay 

 electron microscopy 

 ·virus isolation by cell culture 

 

 

Treatment 

There is no standard treatment for Ebola hemorrhagic fever; only 

supportive therapy and experimental treatment is available 

 



Vaccines 

The rVSV-ZEBOV vaccine is being used in the ongoing 2018-2019 

Ebola outbreak in DRC 

 

Prevention and control 

o Reducing the risk of wildlife-to-human transmission  

o Reducing the risk of human-to-human transmission  

o Outbreak containment measures. 

o Reducing the risk of possible sexual transmission 

o Reducing the risk of transmission from pregnancy related fluids 

and tissue 

Controlling infection in health-care settings 

Control measures that were effective in stopping the spread included 

isolation of patients, quarantine of those who had been exposed, and 

travel restrictions, as well as the use of gloves, gowns, goggles, and 

respirators by health care workers. When in close contact (within 1 metre) 

of patients with EVD 
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                                                    Replication cycle  
Viral replication is the formation of biological viruses during the infection process in 

the target host cells. Viruses must first get into the cell before viral replication can 

occur. Through the generation of abundant copies of its genome and packaging these 

copies, the virus continues infecting new hosts. Replication between viruses is greatly 

varied and depends on the type of genes involved in them. Most DNA viruses 

assemble in the nucleus while most RNA viruses develop solely in cytoplasm. there 

are six basic stages in the life cycle of viruses:   

 

1- Attachment:  is a specific binding between viral capsid proteins and specific 

receptors on the host cellular surface. This specificity determines the host range of a 

virus. For example, HIV infects a limited range of human leucocytes. This is because 

its surface protein, gp120, specifically interacts with the CD4 molecule – a chemokine 

receptor – which is most commonly found on the surface of CD4+ T-Cells.  

 

2- Penetration: Virions enter the host cell through receptor-mediated endocytosis or 

membrane fusion. This is often called viral entry.  

 

3- Uncoating: is a process in which the viral capsid is removed: This may be by 

degradation by host enzymes or by simple dissociation; the end-result is the releasing 

of the viral genomic nucleic acid.  
 

4- Replication of viruses involves primarily multiplication of the genome. 

 Replication involves synthesis of viral messenger RNA (mRNA),viral protein 

synthesis, possible assembly of viral proteins, then viral genome replication mediated 

by early or regulatory protein expression. 

Types of nucleic acid  Type of mRNA               e.g 

+ssRNA Act as mRNA Picorna virus 

+ssRNA   R.T    -DNA  R.T      ±DNA  

                         mRNA 

Retrovirus 

-ssRNA Transcript mRNA   Paramxovirus  

Ds RNA  mRNA  Reovirus 

DS  DNA Transcript mRNA Herpes virus 

+ss DNA Ds DNA         mRNA Parvovirus 

 

- In picornavirus the RNA virus was +sense ss (act as mRNA) after un coating well 

transfer to ribosomes and translated to form polypeptide which cleaved in to 

structural proteins which made the capsid protein of the newer viruses and the 

https://en.wikipedia.org/wiki/Virus
https://en.wikipedia.org/wiki/Genome
http://en.wikipedia.org/wiki/Leucocytes
http://en.wikipedia.org/wiki/Gp120
http://en.wikipedia.org/wiki/CD4
http://en.wikipedia.org/wiki/Chemokine_receptor
http://en.wikipedia.org/wiki/Chemokine_receptor
http://en.wikipedia.org/wiki/CD4+
http://en.wikipedia.org/wiki/T-Cells
http://en.wikipedia.org/wiki/Viral_entry
http://en.wikipedia.org/wiki/Endocytosis
http://en.wikipedia.org/wiki/Lipid_bilayer_fusion
http://en.wikipedia.org/wiki/Viral_entry
http://en.wikipedia.org/wiki/Viral_replication
http://en.wikipedia.org/wiki/Protein_biosynthesis
http://en.wikipedia.org/wiki/Protein_biosynthesis
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enzymes which is necessary for viral replication, all replication cycle happen in the 

cytoplasm. 

- In Retrovirus (it possess +RNA) which does not act as mRNA. It copy ss –DNA by 

reverse transcriptase. then a second strand DNA which formed DS DNA then 

integrated in to cellular DNA which then transcript to newer mRNA .  

- In paramyxovirus the RNA of the virus was −sense ssRNA ( cannot act as mRNA ) 

therefor mRNA will synthesize by action of RNA polymerase of the virus which 

then translate to protein on ribosomes of the cell . 

- double-stranded RNA viruses do not rely on host polymerases for replication to the 

extent that viruses with DNA genomes do. Double-stranded RNA viruses are not 

as well-studied as other classes. This class includes two major families, the 

Reoviridae and Birnaviridae. Replication is monocistronic and includes individual, 

segmented genomes, meaning that each of the genes codes for only one protein, 

unlike other viruses, which exhibit more complex translation. 

- In DNA viruses they replicated in nucleus of the infected cell the N.A. of the virus 

transcripted to mRNA which translated in to protein on ribosomes of the cell in 

cytoplasm which then migrated to form protein capsid and envelope protein in 

nuclear membrane. 

-  They replicate within the nucleus, and form a double-stranded DNA intermediate 

during replication, then transcripted to mRNA which translated in to protein on 

ribosomes. 

5- Assembly: A virion is simply an active or intact virus particle. In this stage, newly 

synthesized genome (nucleic acid), and proteins are assembled to form new virus 

particles. 

This may take place in the cell's nucleus, cytoplasm, or at plasma membrane for most 

developed viruses. 

 

6- Release : Viruses can be released from the host cell by lysis, a process that kills the 

cell by bursting its membrane and cell wall if present: This is a feature of many 

bacterial and some animal viruses. Enveloped viruses are realese by budding through 

cellular membranes, usually the plasma membrane but sometimes an internal 

membrane such as nucleus, This ability to bud allows the virus to exit the host cell 

without lysing, or killing the host. In contrast, non-enveloped viruses, and some 

enveloped viruses, kill the host cell in order to escape.  

 

https://en.wikipedia.org/wiki/Virion
https://en.wikipedia.org/wiki/Cytoplasm
https://en.wikipedia.org/wiki/Plasma_membrane
http://en.wikipedia.org/wiki/Viral_shedding
http://en.wikipedia.org/wiki/Lysis
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                                     Hepatitis 

Hepatitis a general term referring to inflammation of the liver, may result from various 

causes, both infectious (viral, bacterial, fungal, and parasitic organism ) and noninfectious 

(alcohol, drugs, autoimmune diseases, and metabolic diseases). 

Viral hepatitis is a systemic disease primarily affecting the liver. Many viruses cause 

hepatitis. Of these, five medically important viruses are commonly described as "hepatitis 

viruses" because their main site of infection is the liver.  

These five are  

 Hepatitis A virus (infectious hepatitis, short incubation hepatitis) 

 Hepatitis B virus (serum hepatitis, long incubation hepatitis ) 

 Hepatitis C virus (common cause of post-transfusion hepatitis) 

 Hepatitis D virus  (defective virus dependent on coinfection with HBV) 

 Hepatitis E virus (enterically transmitted hepatitis) 

 

 

Hepatitis A virus (HAV) 

 Picornaviridae, 27-32nm. ss RNA positive sense . 

 cubic symmetry , non-enveloped . 

 Single serotype, no cross reactivity with other hepatitis virus. 

 HAV is resistant to ether,                                                C  for 1 hr. 

                                          C in dried state. 

 HAV can be destroyed by autoclaving                  C for 1 hr.  UV, Formalin, 

Chlorine (0.35% for 72 hrs.). Heating food 80C for at least 1 minuet.  

 

Transmission 

  

 HAV is transmitted by the fecal –oral rout. 

  Close personal contact (e.g., household contact, child day-care centers) 

 Contaminated food, water (e.g., infected food handlers). 

 Blood exposure (rare) (e.g., injection drug use, rarely by transfusion). 

 

 Children are the most frequently infected group. 
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Clinical findings 

Fever, anorexia, nausea, vomiting, and jaundice are typical. Dark urine, pale feces, and 

elevated transaminase level are seen. Hepatitis A has a short incubation period(10-50 days). 

No chronic hepatitis or chronic carrier state occurs, and there is no predisposition to 

hepatocellular carcinoma. 

 

Diagnosis  

a. Clinical manifestations  

b. Viral antigens  

- Immunoelectron microscopy 

- RIA ELISA 

- Immune Adherence hemagglutination (old method) 

- Viral antibodies 

 

Preventing 

• Hygiene  (e.g., hand washing). 

• Sanitation (e.g., clean water sources). 

• Hepatitis A vaccine (pre-exposure) attenuated  virus or inactivated virus. 

Immune globulin (pre- and post-exposure). 

 

 

 

Hepatitis B virus  

 HBV is a member of the hepadnavirus family. It is a 42nm.  

 Double stranded circular DNA genome. 

 Icosahedral symmetry, Surrounded by enveloped virus.  

 

Transmission  

 Via blood (needle-stick injuries can transmit the virus indicates that only very small 

amounts of blood are necessary, use intravenous drug, tattoo receiving) 

 By reproduction system. 

 Perinatally (transmission from mother to child during birth or breast feeding are the 

natural routes. 
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Laboratory Diagnosis 

Serological tests are used for the diagnosis of acute and chronic hepatitis B infection. 

Hpatitis C virus (HCV) 

 Belong to flaviviridae, measuring about 30-60 nm, spherical. 

 Single strand RNA positive sense, enveloped virus. 

 

Transmission 

 It is transmitted primarily via blood, injection drug use, needle-stick injury. 

Transmission via blood transfusion rarely occurs because donated blood containing 

antibody to HCV is discarded. 

 Sexual transmission and mother to child occur but are inefficient modes. 

 

Clinical Finding 

 The acute infection with HCV is milder than infection with HBV. Fever, anorexia, 

nausea, vomiting, and jaundice are common. Dark urine, pale feces, and elevated 

transaminase levels are seen.  

 Hepatitis resembles hepatitis B as far as the ensuing chronic liver disease, irrhosis, 

and the predisposition to hepatocellular carcinoma are concerned. Note that a chronic 

carrier state occurs more often with HCV infection than with HBV.  

 HCV infection also leads to significant autoimmune reaction, 

Including vasculitis, arthralgias, HCV is the main cause of essential mixed 

cryoglobulinemia.  

80% of cases: patients are asymptomatic and do not develop icterus. 

  

Laboratory Diagnosis  

-Isolation of the virus from patient specimens is not done. A chronic infection is 

characterized by elevated transaminase level, a positive RIBA.  

-Detection of viral antibodies by ELISA. 

-Detects the presence of viral RNA by PCR-based test. 
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HCV Prevention and Control 

• Screen and test donors. 

• Vaccinate against hepatitis A and/or hepatitis B. 

• Safe injection and infection control practices. 

• Do not donate blood, body organs, other tissue or semen. 

• Do not share items that might have blood on them: 

Personal care (e.g., razor, toothbrush) 

Home therapy (e.g., needles) 

• Cover cuts and sores on the skin. 

• HCV not spread by kissing, hugging, sneezing, coughing, food or water, sharing 

eating utensils or drinking glasses, or casual contact. 

• Do not exclude from work, school, play, child-care or other settings based on HCV 

infection status. 

 

 

Hepatitis E Virus 

 Family Hepeviridae. 

 A small virus,  non-enveloped particle with a  positive-sense, single-stranded RNA 

genome.  

 The virus has at least 4 different types: genotypes 1, 2, 3 and 4.   

 Genotypes 1 and 2 have been found only in humans.  

 Genotype 3 and 4 viruses circulate in several animals (including pigs, wild boars, and 

deer) without causing any disease, and occasionally infect humans. 

 

 

Clinical Features 

Symptoms similar to HAV but mortality 1-2% . 

• Incubation period:  Average 40 days, Range 15-60 days 

•  pregnant women more susceptible to viral infections.            

• Illness severity:  Increased with age  

• Chronic sequelae:  None identified 

 

Epidemiologic 

• Most outbreaks associated with fecally contaminated drinking water. 

• Minimal person-to-person transmission. 

 

https://en.wikipedia.org/wiki/Hepeviridae
https://en.wikipedia.org/wiki/Viral_envelope
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Prevention and Control 

• Avoid drinking water (and beverages with ice) of unknown purity, uncooked 

shellfish, and uncooked fruit/vegetables not peeled or prepared by traveler. 

• Unknown efficacy of IG prepared from donors in endemic areas. 

• Vaccine. 
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Lec. 5                              Rhabdoviridae                        MSc. Amaal Muhammed 

The family Rhabdoviridae consists of 18 genera,Virions have a distinctive bullet-shaped 

morphology. Rabies is a viral disease that affects the central nervous system of warm-

blooded animals, including humans. 

Rabies is the cause of one of the oldest and most feared diseases of humans and animals it 

was recognized in Egypt before 2300 B.C. and in ancient Greece, where it was well 

described by Aristotle.  

The genus Lyssavirus  

Reservoir : Vampire  bat 

 

 

Virion Properties 

Virions are enveloped, bullet shaped, 75-180 nm in diameter and consist of an envelope 

with large peplomers within which is a helically coiled cylindrical nucleocapsid. 

The genome is a single molecule of linear, negative-sense, single-stranded RNA, replication 

in cytoplasm, Maturation is by budding through the plasma membrane.  
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Rabies 

Rabies virus can infect all warm-blooded animals, and in nearly all instances the infection 

ends in death.  

Dog rabies is still important in many parts of the world. Viruses in the saliva of the dog, 

infected dogs cause most of the human rabies cases that occur each year worldwide.  

The number of human deaths caused each year by rabies is estimated to be 40,000- 50,000 

worldwide. An estimated 10 million people receive post-exposure treatments each year after 

being exposed to rabies-suspect animals.  

Dog rabies is still most important in many parts of the world and the cause of most human 

rabies cases. In many countries, wildlife rabies has become of increasing importance as a 

threat to domestic animals and humans.  
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Human Disease 

The first step in dealing with a possible human rabies exposure is thorough cleansing of the 

wound immediate vigorous washing and flushing with soap and water is crucial. Then put 

Alcohol, Tincture Iodine, Povidine Iodine. 

In rabies endemic area, if the individual has simply touched the suspect animal treatment is 

not recommended. If the individual has been scratched or bitten or if there is skin abrasions 

present, treatment is started. 

Where possible exposure involves a dog or cat, treatment may be stopped if the animal 

remains healthy throughout a 10-day observation period or if the animal is euthanized and 

found to be negative by appropriate laboratory testing. 

Post-exposure prophylaxis consists of hyper-immune globulin and a course of vaccine. 

 In the United States: 

 Human Rabies Immune Globulin (HRIG) is used at 20 IU/kg of body weight, half 

infiltrated around the wound+ half injected intramuscularly.  

In the United States there are two licensed human rabies vaccines: 

These vaccines are used in many other developed countries as well. 

The vaccination regimen consists of five 1-ml doses given intramuscularly in the deltoid 

area, one each on days (0, 3, 7, 14, and 28). 

If the exposed person has been vaccinated previously, no human rabies immune globulin is 

used and only two doses of vaccine are given, one each on days (0, 3)  

Slightly different regimens are recommended in different countries. 

 Remarkably, these regimens have reduced the mortality from this frightening disease 

virtually to zero. 
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 Clinical Features 

Not all people bitten by a rabid animal develop disease, but once it manifests it is almost 

always fatal. 

• Fever 

• Parasthesia at the bitten site. 

• Anxiety 

• Hydrophobia-50%, Photophobia, Aerophobia 

• Delusion and Hallucinations 

• Spitting, Mania 

• Neurological abnormalities- descending paralysis 

• Death within a week. 

 

Laboratory Diagnosis 

The most common request is to determine whether an animal known to have bitten a human 

is rabid. If rabies is suspected, the suspect animal must be killed and brain tissue collected 

for testing.  

Postmortem diagnosis involves direct immunofluorescence to demonstrate rabies antigen in 

touch impressions of brain tissue.  

Classic Negri bodies detected in brain in Post-mortem examination. (99% cases). Negri 

bodies are eosionophilic cytoplasmic 2-10 µm in nervous cells. 

In some laboratories, under some circumstances, postmortem diagnosis can also be 

performed using PCR.  
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The method is 100- to 1000-fold more sensitive than standard methods and is a great benefit 

when specimens are unsuitable for other testing (e.g., when the suspect animal has been 

buried for some time). 

 Using immunofluorescence or RT-PCR assays, done in suspected human rabies cases. For 

this, skin biopsy, corneal impression, or saliva specimens are used.  

                         

 Negri bodies 

 

  

 



 

 
VIRUS:     Retroviruses: HTLV, HIV  

 
GENERAL CONCEPTS:  

 The Retroviruses are composed of three subfamilies, two that infect 

humans. They are:  

o Oncornaviruses: HTLV 1, HTLV 2, HTLV 5  

o Lentiviruses: HIV 1, HIV 2 

 The HTLV or Human T Cell Lymphotrophic Viruses are divided into 

three types based on the type of diseases they produce:  

o HTLV-I produces cutaneous T-cell lymphomas,  

o HTLV-II produces hairy T-cell leukemias,  

o HTLV-V produces T-cell lymphomas and leukemias. 

 The HIV or Human Immunodeficiency Viruses are divided into two 

types based on the type of diseases they produce:  

o HIV-1 produces Acquired Immunodeficiency Syndrome (AIDS),  

o HIV-2 produces a related disease syndrome, restricted to W. 

Africa. 

 The Retroviruses are RNA viruses and their name is derived from the 

viral enzyme Reverse Transcriptase, which makes circular DNA from 

linear RNA. The viral DNA has the capacity to integrate into the host 

cell genome.  

 In general, the viruses are not cytopathic. The Oncornaviruses generally 

transform cells, causing leukemias, sarcomas and carcinomas. The 

Lentiviruses attack T-cells, all but abolishing the host immune response.  

 

 

 



DISTINCTIVE PROPERTIES:  

 Most of the information about Retroviruses comes from studies of HIV.  

 HIV is enveloped and displays a viral glycoprotein (gp120) that 

recognizes and binds to the CD4 receptor on T-helper cells. This 

glycoprotein is antigenically variable.  

PATHOGENESIS:  

 HIV is transmitted via body fluids. Blood is the best and persons can 

acquire through sex, parenteral drug usage or transfusions.  

 The virus has a specific trophism for CD4
+
 (T-helper) cells. Following 

infection, it may remain latent for many years. Eventually, the infected 

T-cells lose their ability to function, resulting in a loss of both humoral 

and cell-mediated immunity.  

 Patients generally die of secondary manifestations including Kaposi's 

sarcoma or opportunistic infections.  

 Several specific syndromes are associated with infection by HIV. These 

include:  

1. Lymphadenopathy and fever has an insidious onset and is 

characterized by weight loss and malaise.  

2. Opportunistic infections: Many diseases that rarely affect normal 

individuals may occur in persons infected with HIV. These 

include: Pneumocystis carinii pneumonia, Candidiasis, severe 

Herpesvirus infections and frequent diarrhea caused by 

Salmonella, Shigella and Campylobacter.  

3. Malignancies: Kaposi's sarcoma is a rare type of cancer that 

occurs in HIV-infected persons. These normally benign lesions 

become malignant and disseminate to involve visceral organs.  

4. Wasting: Also known as "slim disease", this syndrome is common 

in Africa.  

5. AIDS dementia: This condition mimics Alzheimer's disease and 

may involve HIV infection of the brain. 



HOST DEFENSES:  

 Host defenses are essentially eliminated, but there is some evidence 

suggesting a possible genetic component in some individuals that causes 

suppression of the virus.  

 In addition, the ability of the virus to remain latent and frequent 

antigenic changes in the gp120 protein (antigenic drift) diminish host 

defense capabilities.  

EPIDEMIOLOGY:  

 The first case of AIDS was described on June 5, 1981. Now, there are 

estimated to be more than 37.9 million people across the globe with 

HIV/AIDS in 2018. Of these, 36.2 million were adults and 1.7 million 

were children (<15 years old). New HIV Infections—An estimated 1.7 

million individuals worldwide became newly infected with HIV in 

2018..  

 Current global trends include the following:  

o The majority of new adult HIV infections involves persons 15-24 

years old,  

o Between 75% and 85% of HIV-positive adults have been infected 

through unprotected sexual intercourse, with heterosexual (male-

female) intercourse accounting for more than 70% and male-to-

male intercourse accounting for approximately 5-10%,  

o Transfusion of HIV-infected blood and the sharing of HIV-

infected injection equipment by drug users account for 3-5% and 

5-10% of all global adult infections, respectively. 

 

DIAGNOSIS:  

 Clinical: Diagnosis is often helped by the occurrence of rare diseases or 

infections such as Kaposi's sarcoma or Pneumocystis pneumonia or 



recurrent or serious opportunistic infections. The patient's history (life-

style, drug use, etc.) is also informative.  

 Laboratory: Laboratory diagnosis is based on measuring HIV 

antibodies using the ELISA (Enzyme-Linked Immuno-Sorbent Assay) 

test. Positive results are confirmed with another test known as a Western 

Blot. Together, the two tests are more than 99.9% accurate.  

 

CONTROL:  

 Sanitary: The use of condoms during sexual intercourse can greatly 

reduce the chance of infections. Some spermicidal creams may also have 

anti-HIV properties. Non-use of intravenous drugs or sharing of 

syringes/needles prevents direct inoculation or the virus into the blood. 

Testing of the blood supply reduces transmission by transfusion. 

Education is perhaps the best means of preventing disease.  

 Immunological: No vaccines are available but some possibilities do 

exist.  

 Chemotherapeutic: Anti-HIV drugs fall into three categories: the 

nucleosides, the non-nucleosides, and the protease inhibitors. 

Nucleosides and non-nucleosides are both known as reverse 

transcriptase inhibitors.  

o Nucleoside reverse transcriptase inhibitors include: Retrovir 

(zidovudine, AZT), Videx (didanosine, ddI), Hivid (zalcitabine, 

ddC), Zerit (stavudine, d4T) and Epivir (lamivudine, 3TC).  

o Non-nucleoside reverse transcriptase inhibitors include: Viramune 

(nevirapine) and Rescriptor (delavirdine).  

o Protease Inhibitors include: Invirase (saquinavir), Norvir 

(ritonavir), Crixivan (indinavir) and Viracept (nelfinavir). 

These drugs are often given in combinations of two or three in order to 

attack the HIV virus in different ways.  



                             Antiviral chemotherapy  

Antiviral chemotherapy: Drugs active against viruses used when vaccines 

are not available or not highly effective. 

The number of antiviral drugs is very small compared with the number of 

drugs available to treat bacteria and parasite as well as other reasons like 

poor absorption, rapid metabolism and excretion. 

Antiviral agent must be: 

1. Capable of selectively inhibiting viral infection without damaging 

host cells. 

2. Reduce disease symptoms without modifying the immune response 

in the host. 

Types of antiviral agent: 

 

 Inhibitors of Orthomyxoviruses 

A- Inhibitors of early events: 

1- Amantadine: this drug blocks the replication of influenza virus 

by inhibiting uncoating of the virus. 

2- Rimantidine: is one of the derivatives of amantadine have the 

same mode of action with fewer side effects. 

B- Inhibitors of late events: 

1- Zanamivir(Relenza)              2- Oseltamivir(Tamiflu) 

These types of drugs inhibit the neuraminidase of influenza 

virus and prevent release of viruses. 

 

 Inhibitors of Herpes viruses. 

 

A- Neucleoside inhibitors: 

Nucleoside analogus: they inhibit nucleic acid replication 

by inhibition of enzymes of the metabolic pathways for 

purines or pyrimidines  or inhibition of polymerase's for 

nucleic acid replication. 

1. Acyclovir (Zovirax). Is active primarily against HSV-1, HSV-2 

and Varicella-Zoster virus (VZV). It is relatively non-toxic, because it 

is activated preferentially within virus infected cells. 



2. Ganciclovir: (dihydroxypropoxymethyl guanine (DHPG) It is 

structurally similar to acyclovir but is more active against CMV.  

3. Vidarabine: it is phosphorylated by cellular kinase to the 

triphosphate. Which inhibits the HSV. 

4. Idodeoxyuridine (IDU): The drugs is phosphorylated to the  

triphosphate cellular kinase and incorporated in to DNA use to treat 

HSV.  

5. Triflurothymidine (trifluridine, viroptic): it is a mechanisms of 

action is probably similar to IDU. 

6. Cidofovir: it is useful in treatment CMV, HSV and 

Molluscumcontagiosum. 

 

B- Non- nucleoside inhibitors: 

Foscarnet: this drug inhibit the DNA polymerase of herpes virus by 

mechanisms distinct from the nucleoside analogues, use to treat 

patients with HSV, CMV. 

 

 Inhibitors of Retroviruses. 

 

A-Nucleoside inhibitors: 

1. Azidothymidine(AZT, Zidovudine) this drugs causes chain 

termination during DNA synthesis. It is particularly effective against 

DNA synthesis. Other drugs that have a similar mode of action and 

used to treat patients with AIDS who are intolerant or resistant to AZT. 

2. Dideoxycytidine(Zalcitabine, DDC) 

3. Stavudine 

4. Lamiviudine 

5. Tenfovir 

B-Non-nucleoside inhibitors 

These drugs are not cause chain termination but binding with reverse 

transcriptase and inducing a conformational change that inhibits the 

synthesis of viral DNA. 

1. Nevirapine (viramune) is usually used in combination with AZT     

and dideoxycinosine 

2. Delavirdine 

3. Efavirenz 

 



 Inhibitors of other viruses. 

-Ribavirin: it inhibits nucleic acid synthesis of  several DNA 

or RNA viruses. 

 

 

 

 Inhibitors of viral protein synthesis 

1. Interferon: are a heterogeneous group of 

glycoprotein's produced by human or other animal 

cells after viral infection or after exposure to other 

inducers, they inhibit the growth of viruses by 

blocking the translation of viral proteins. 

Interferon's are divided into three groups based on the 

cell of origin, namely leukocyte, fibroblast and 

lymphocyte, they are also known as alpha, beta, 

gamma-interferon's, respectively alpha and beta 

interferon's are induced by viruses. 

2. Fomivirsenis an antisense DNA blocks the replication 

of CMV by binding with mRNA within infected cell 

and prevents the translated. 

3. Methisazone :is an antiviral drug that works by 

inhibiting mRNA and protein synthesis, especially in 

pox viruses. It has been used in the past to treat 

smallpox.   



                           Dermatophyte Infections 

Dermatophytes  require keratin for growth, they are restricted to hair, 

nails, and superficial skin. Thus, these fungi do not infect mucosal 

surfaces. Dermatophytoses are referred to as “tinea” infections. They are 

also named for the body site involved. 

Some dermatophytes are spread directly from one person to another 

(anthropophilic organisms). Others live are transmitted to humans from 

soil (geophilic organisms), and still others spread to humans from animal 

hosts (zoophilic organisms). Transmission of dermatophytes also can 

occur indirectly from fomites (e.g., upholstery, hairbrushes, hats). 

Anthropophilic organisms are responsible for most fungal skin infections. 

Transmission can occur by direct contact or from exposure to 

desquamated cells. Direct inoculation through breaks in the skin occurs 

more often in persons with depressed cell-mediated immunity. Once 

fungi enter the skin, they germinate and invade the superficial skin layers. 

 The diagnosis by Potassium hydroxide (KOH) microscopy aids in 

visualizing hyphae. Other diagnostic modalities include Wood's lamp 

examination, fungal culture, and skin or nail biopsy. 

 Tinea Corporis 

Tinea corporis, or ringworm, typically appears as single or multiple, 

annular, scaly lesions with central clearing, a slightly elevated, reddened 

edge, and sharp margination on the trunk, extremities, or face  physical 

examination may reveal a characteristic pattern of inflammation, termed 

an “active” border (Figure 1). Central clearing of the lesion may be 

present and distinguishes dermatophytoses from other papulosquamous 

eruptions such as psoriasis or lichen planus, in which the inflammatory 

response tends to be uniform over the lesion (Figure 2). 

 

http://www.aafp.org/afp/2003/0101/p101.html#afp20030101p101-f1
http://www.aafp.org/afp/2003/0101/p101.html#afp20030101p101-f2


Tinea Capitis 

Tinea capitis, the most common dermatophytosis in children, is an 

infection of the scalp and hair shafts.
4
 Transmission is fostered by poor 

hygiene and overcrowding, and can occur through contaminated hats, 

brushes, pillowcases, and other inanimate objects.  

Tinea capitis is characterized by irregular or well-demarcated alopecia 

and scaling.  

Tinea Barbae 

Tinea barbae involves the skin and coarse hairs of the beard and mustache 

area. This dermatophyte infection occurs in adult men and hirsute 

women. Because the usual cause is a zoophilic organism, farm workers 

are most often affected. Tinea barbae may cause scaling, follicular 

pustules, and erythema. 

 

The differential diagnosis includes bacterial folliculitis and herpes 

simplex. One clue to the diagnosis is that hair removal is painless in tinea 

barbae but painful in bacterial infections. 

 

Tinea Faciei 

Tinea faciei tends to occur in the non-bearded area of the face. The 

patient may complain of itching and burning, which become worse after 

sunlight exposure. Some round or annular red patches are present. Often, 

however, red areas may be indistinct, especially on darkly pigmented 

skin, and lesions may have little or no scaling or raised edges. Because of 

the subtle appearance, this dermatophytosis is sometimes known as “tinea 

incognito. 

  

http://www.aafp.org/afp/2003/0101/p101.html#afp20030101p101-b4


Tinea Manuum 

Tinea manuum is a fungal infection of one or, occasionally, both hands. It 

often occurs in patients with tinea pedis. The palmar surface is diffusely 

dry and hyperkeratotic. When the fingernails are involved, vesicles and 

scant scaling may be present. 

 

 

 

Tinea Pedis 

Tinea pedis, or athlete's foot, has three common presentations. The 

interdigital form of tinea pedis is most common. It is characterized by 

fissuring, maceration, and scaling in the interdigital spaces of the fourth 

and fifth toes. Patients with this infection complain of itching or burning. 

A second form, usually caused by Trichophyton rubrum, has a moccasin-

like distribution pattern in which the plantar skin becomes chronically 

scaly and thickened, with hyperkeratosis and erythema of the soles, heels, 

and sides of the feet. The vesiculobullous form of tinea pedis is 

characterized by the development of vesicles, pustules, and sometimes 

bullae in an inflammatory pattern, usually on the soles. 

 

Treatment of tinea pedis involves application of an antifungal cream to 

the web spaces and other infected areas. Infrequently, systemic therapy is 



used for refractory infections. In several studies, twice-daily application 

of the allylamine terbinafine resulted in a higher cure rate. 



Candidiasis 
Candidiasis  

CAUSE                                         Candida albicans  

Synonyms  

Candidosis, moniliasis, oidiomycosis 

Symptoms White patches (thrush) in fingernails or toenail or vaginal 

discharge, itchy and skin,, gastrointestinal candidiasis   

Risk factors Immunosuppression 

(HIV/AIDS), diabetes, corticosteroids, antibiotic therapy 

Medication Clotrimazole, nystatin, fluconazole[ 

Frequency 6% of babies (mouth)  75% of  women at some time (vaginal)  

https://en.wikipedia.org/wiki/Risk_factor
https://en.wikipedia.org/wiki/Risk_factor
https://en.wikipedia.org/wiki/Risk_factor
https://en.wikipedia.org/wiki/HIV/AIDS
https://en.wikipedia.org/wiki/Diabetes
https://en.wikipedia.org/wiki/Corticosteroid
https://en.wikipedia.org/wiki/Antibiotic
https://en.wikipedia.org/wiki/Clotrimazole
https://en.wikipedia.org/wiki/Nystatin
https://en.wikipedia.org/wiki/Fluconazole


Candida albicans 
 Candidiasis is a fungal infection due to any type of Candida (a type of 

yeast). When it affects the mouth, it is commonly called thrush. Signs 

and symptoms include white patches on the tongue or other areas of 

the mouth and throat. Other symptoms may include, fingernails or 

toenails infection (onychomycosis), swallowing. When it affects the 

vagina, it is commonly called a yeast infection. Signs and symptoms 

include genital itching, burning, and sometimes a white "cottage 

cheese-like" discharge from the vagina. Symptoms of infection of the 

male genitalia (balanitis thrush) include red skin around the head of 

the penis, swelling, irritation, itchiness and lumpy discharge under the 

foreskin, unpleasant odour. Common symptoms of gastrointestinal 

candidiasis in healthy individuals are anal itching, abelching, bloating, 

indigestion, nausea, diarrhea, gas, intestinal cramps, vomiting, 

and gastric ulcer.   

https://en.wikipedia.org/wiki/Pruritus_ani


Diagnosis 

 
 microscopic examination. For identification by light microscopy, a 

scraping or swab of the affected area is placed on a microscope 

slide. A single drop of 10% potassium hydroxide (KOH) solution 

is then added to the specimen. The KOH dissolves the skin cells, 

but leaves the Candida cells intact, permitting visualization of 

pseudohyphae and budding yeast cells typical of many Candida 

species. 

 culturing method, incubated at 37 °C for several days, to allow 

development of yeast or bacterial colonies. 

  Respiratory, gastrointestinal, and esophageal candidiasis require 

an endoscopy to diagnose.  





Sporotrichosis 
 (also known as "rose gardener's disease” 

 Sporothrix schenckii-dimorphic fungus 

 Granauloma ulcer at a puncture skin usually a thorn prick and 

may produce secondary lesions along draining lymphatics, 

skin, although other rare forms can affect the lungs, joints, 

bones, and even the brain. 

 In most disease is self-limiting may exist in chronic form  

 Treatment oral itraconazole 

 





Coccidiodomycosis 

 commonly known as "cocci", "Valley fever", as well as 
"California fever", "desert rheumatism“, and "San Joaquin 
Valley fever" 

 Coccidioides immitis, dimorphic organism. 

 Most in arid areas of south-western US 

 In the soil forms arthrospores 

 Spores airborne , germinate in the lungs and produce 
sphercules filled with many endospores- new spherule 

 In disseminated cases lesions in the bone or CNS -
meningitis 





Histoplasmosis 
 "Cave disease", "Darling's disease","Ohio valley disease", 

"reticuloendotheliosis", "spelunker's lung" and "caver's 
disease")  

 Histoplasma capsulatum 

 In the soil conidia,  dimorphic organism, germinate lungs into 
yeast-like cells 

 Benign self-limiting  or chronic, progressive , fatal 

 Disseminated disease 

 Area Ohio and Mississippi River area 

 Diagnosis: Culture or Exoantigen (immunodiffusion assay) 

AIDS patients at particular risk 

Treatment : Amphotericin or Itraconazole 





CRYPTOCOCCOSIS 

 Cryptococcus neoformans, found worldwide 

 Especially found in soil containing bird(esp. 
pigeons) droppings 

 Characteristic thick capsule that surrounds 
budding yeast cell –seen Indian Ink 

 Most common form is mild subclinical lung 
infection 

 In the immunocompromised often disseminates to 
the brain , meningitis  often fatal 





ASPERGILLOSIS 

 Several species of genus Aspergillus, mostly 
Aspergillus fumigatus 

 Worldwide distribution, Filamentous molds, 
produce large numbers of conidiospores 

 Reside in soil, decomposing organic matter and 
dust, associated outbreaks with construction work 

 Disease presentation depends on immunologic 
status of patient 



ASPERGILLOSIS 

 Acute Aspergillus infections 

 Most severe and often fatal form of 
aspergillosis is acute invasive infection of 
the lung  dissemination to brain etc. 

 Less severe form gives rise to a fungus ball( 
aspergilloma) , a mass of hyphal tissue that 
forms in lung cavities. 



LABORATORY DIAGNOSIS 

OF FUNGAL INFECTION 
     Specimens 

 Depends on site of infection 

 Systemic: -Blood culture( really only useful for yeast-low sensitivity) or 

                   - antigen testing e.g. crytococcal and histoplamsosis antigen  

 Pneumonia: Bronchoscopy washings or brushings for staining and fungal 

culture or bronchial biopsy 

 Meningitis: Cerebrospinal fluid for methylene blue staining and indian ink 

 If Skin infection require skin scrapings 

 If nail infection require nail clippings  

 Galactomannan antigen testing for aspergillus infection 

 Diagnosis 

 Culturing, KOH, Staining, Antigen testing, PCR 

 

 



                        Medical Mycology Infections 

ORGANISM: 

Mycology: is the study of fungi, which are eukaryotic organisms, most fungi are non-

motile and possess a rigid cell wall, Approximately 80,000 species of fungi have been 

described, but only about 400 are medically important, and less than 50 are responsible 

for more than 90% of the fungal infections of humans and other animals. 

GENERAL CONCEPTS: 

1. The fungi represent a diverse, heterogeneous group of eukaryotes. Most of these 

organisms are plant pathogens and relatively few cause disease in humans. 

2. In nature, fungi generally grow by secreting enzymes that digest tissues but some 

are actually predacious. 

3. The growth of the fungi generally involves two phases; vegetative and 

reproductive. 

 In the vegetative phase, the cells are haploid and divide mitotically. Most fungi 

exist as molds with hyphae but some fungi exist as unicellular yeast cells. Some fungi 

can change their morphology and are termed dimorphic. For example, Candida is 

found in the yeast form at 37°C but changes to the mold form at 25°C. 

 In the reproductive phase, fungi may undergo either asexual or sexual 

reproduction. Asexual reproduction involves the generation of spores; sexual 

reproduction requires specific cellular structures that are used for taxonomic 

differentiation. 

4. The fungi are classified based on the characteristics of their sexual phase. For the 

kingdom Fungi, there are two phyla; Zygomycota and Dikaryomycota. The phylum 

Dikaryomycota is further divided into two subphyla; Ascomycotina and 

Basidiomycotina. A third group of the fungi for which a sexual phase has not been 

observed is termed Deuteromycotina. The table outlines this classification and gives 

representatives of each. 

Group                                         Representative Genera 

Phylum Zygomycota                     Rhizopus, Absidia, Mucor 

Phylum Dikaryomycota  

•Subphylum Ascomycotina          Trichophyton, Histoplasma, Blastomyces 

•Subphylum Basidiomycotina            Cryptococcus 



Form-class Deuteromycotina          Candida, Epidermophyton, Coccidioides 

5. Fungal membranes contain ergosterol rather than cholesterol and this provides a 

target for chemotherapy (azole derivatives interfere with ergosterol synthesis). 

Nonetheless, most anti-fungal antibiotics are still relatively toxic to the human host. 

DISTINCTIVE PROPERTIES: 

1. Mycotic infections are classified by the tissue levels that are colonized. 

a) Superficial infections are generally limited to the outer layers of the skin and hair. 

b) Cutaneous infections are located deeper in the epidermis, hair and nails. 

c) Subcutaneous infections involve the dermis, subcutaneous tissues and muscle. 

2. In addition, mycotic infections may be systemic, generally originating in the 

lungs. 

3. Finally, some mycoses are termed opportunistic, and these may involve a variety 

of body sites. 

PATHOGENESIS: 

 Mycotic disease is often a consequence of predisposing factors including age, 

stress or other pathologic conditions (e.g. cancer, diabetes, AIDS) 

 Only the dermatophytes (Trichophyton, Microsporum) and Candida are 

communicable from human to human. The other agents are acquired from the 

environment (plants, soil, etc. 

 Fungi generally cause one of three distinct tissue response 

A. chronic inflammation  

B. granulomatous inflammation  

C. acute suppurative inflammation  

 Some of the tissue responses may be due to mycotoxins, which are fungal 

metabolites that are toxic to the host. Some agents produce LPS-like endotoxins or 

hemolysins or steroid-like toxins that affect the nervous system 

 Aspergillus produces a toxin called aflatoxin that has a strong association with 

liver cancer. For example, in Thailand, where people generally consume about 25-

times more aflatoxin in their diets, the incidence of cancer is about 10-fold greater. 

 Systemic mycoses are generally asymptomatic but may have generalized 

symptoms including low grade fever, shaking chills, 

 

 

 



 HOST DEFENSES: 

Host defenses against the fungi include nonspecific and specific factors: 

1. Nonspecific defenses include the skin (lipids, fatty acids, normal flora), internal 

factors (mucous membranes, ciliated cells, macrophages), blood components, 

temperature, genetic and hormonal factors. In other words, both physical and chemical 

factors and phagocytic defenses play major roles in prevention and control of mycotic 

disease. 

2. Specific defenses include both humoral and cell-mediated. The role of humoral 

defenses is somewhat controversial, since certain antibodies are not protective. It is 

possible that high titers of certain antibodies actually suppress the cell mediated 

defenses. Nevertheless, some antibodies may be protective (e.g. antitoxins or 

opsonins). Generally, however, the cell-mediated defenses are probably more 

important. Acquired resistance is usually T-cell mediated and persons with 

compromised cell-mediated defenses generally show more disseminated disease.night 

sweats, malaise or appetite loss. 

 

EPIDEMIOLOGY: 

 Dermatophytes may be communicated from person to person by combs, towels, 

etc. These infections (termed "tineas" when affecting the skin) include ringworm, 

athlete's foot, jock itch, etc. Candida is a member of the normal vaginal flora; 

candidiasis is often associated with diabetes. 

 In some cases of mycosis, occupation seems an important contributor. For 

example, Sporothrix is normally found in woody plants; hence, agricultural workers 

acquire disease more often. Similarly, Histoplasma is often found in bird or bat 

excreta; hence spelunkers (caves) or persons involved in community clean up may 

acquire more often. 

 Most of the systemic diseases are geographically distributed; histoplasmosis and 

blastomycosis predominate in the Ohio and Mississippi Rivers valleys, 

paracoccidioidomycosis is found primarily in Brazil, coccidioidomycosis 

predominates in the Southwestern United States while cryptococcosis has a worldwide 

distribution.  

 

 

 

 

 

 

 



DIAGNOSIS: 

Clinical: For the dermatophytes, appearance of the lesions is usually diagnostic. For 

systemic mycoses, the epidemiology and symptomology are useful clues. 

Laboratory: Treatment of skin scrapings with 10% potassium hydroxide can reveal 

hyphae or spores. Most fungi can be grown on Sabouraud's dextrose agar but they are 

often very difficult to speciate. Some fungi show a yellow fluorescence under 365 nm 

ultraviolet light. Skin testing for a delayed hypersensitivity response is useful for 

epidemiologic purposes but often not for diagnosis. 

 CONTROL: 

Sanitary: Control by sanitary means is difficult, but the incidence of communicable 

disease can be reduced by good hygiene.  

Immunological: No vaccines are currently available. 

Chemotherapeutic: Many antifungals are available but some are very toxic to the 

host and must be used with caution. Topical powders and creams often contain 

tolnaftate or azole derivatives (miconazole, clotrimazole, econazole) and are useful 

against superficial dermatophytes. Hair or nail disease may be treated with oral 

griseofulvin, but it is rather toxic. Sporotrichosis may be treated using potassium 

iodide or amphotericin B (oral). Systemic infections are generally treated by 

amphotericin B, 5-flourocytosine, miconazole or ketoconazole. 

     

       


