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 Biological materials:- Any material that originates from living organisms, which 

may be infectious or non-infectious. or refers to microorganisms, proteins, and 

nucleic acids, or anything that contains them (e.g., tissue). Pathogens are a subset of 

biological material that is capable of causing disease in humans or animals.  

 

 Types of Biological Materials 

      
1- Bacteria:- 

     Bacteria are single-celled prokaryotic organisms lacking a nucleus and other 

membrane-enclosed organelles. Morphologically 0.5-5.0 µm in size, bacteria are 

spherical (cocci) or appear as rods (bacilli) that may be straight, curved, 

spiralled, or tightly coiled. Based on Gram-stain and morphology, thousands of 

bacterial species have been classified into one of the following three phenotypes: 

Gram-negative, Gram-positive, or mycoplasma (bacteria lacking a cell wall). 

 

      Some bacteria can induce an immune response (e.g., inflammation) in a host 

organism, secrete exotoxins, produce surface-associated endotoxins, or form 

spores.. (Bacteria that can infect and cause disease in humans or animals) are 

referred to as (pathogenic bacteria). Some bacteria are opportunistic 

pathogens that can colonize the body of a human or animal host and may not 

cause disease unless a disruption occurs in the host's immune system or natural 

barriers to infection (i.e., immunosuppressed), Examples of pathogenic bacteria 

include  Bacillus anthracis  and Escherichia coli. 

 



2- Viruses 

Viruses are the smallest of replicating organisms. Their small size (20-300 nm). Viruses 

have no metabolism  enzymes and depended on host cell  to replicate. Structurally, the 

viruses consist of nucleic acids , protein capsid  and some virues have Enveloped . 

 

    Some viruses are able to produce a persistent infection (i.e., host cell remains alive 

and continues to produce virus particles over a long period of time) or a latent infection 

(i.e., there is a delay of months or years between infection and the appearance of disease 

symptoms), Examples of pathogenic viruses include influenza virus and  herpes virus.  

3- Fungi 

Fungi are eukaryotic microorganisms that can be easily distinguished from bacteria 

and other prokaryotes by their greater size and the presence of organelles; including a 

nucleus, vacuoles, and mitochondria.fungi divided two types Yeast normally grow 

as single cells and  moulds grow in branching chains. 

      Most species of fungi are opportunistic pathogens and will generally only cause 

disease in immunocompromised individuals. Examples of pathogenic fungi 

include Aspergillus fumigates and  Candida albicans 

4- Parasites 

     Protozoa and helminths are parasites that live on or within a larger host organism at 

the host's expense. Protozoa are single-celled eukaryotic microorganisms that lack a 

cell wall and are generally motile. Helminths are eukaryotic worms that may grow 

large enough to be visible to the naked eye. Parasites that live within the tissues or 

cells of their host are known as endoparasites and cause infections.  Ectoparasites 

live on the external surface, or within the skin of their host, causing an infestation.  

      Examples of pathogenic protozoa include Plasmodium falciparum and 

 Leishmania donovani.   Examples of pathogenic helminths include Trichinella 

spiralis and Hymenolepis nana . 



5- Zoonotic Pathogens 

The term "zoonoses" describes diseases that are transmissible between animals and 

humans; it encompasses both anthropozoonoses (i.e., diseases transmitted from 

animals to humans), and zooanthroponoses or "reverse zoonoses" (i.e., diseases 

transmitted from humans to animals). 

      Documented zoonoses in humans have been caused by bacteria 

(e.g., Salmonella spp., viruses (e.g., rabies), parasites (e.g., Toxoplasma 

gondii .  

6- Toxins 

     Microbial toxins are poisonous substances that are a natural product of the metabolic 

activities of certain microorganisms (e.g., bacteria, fungi). .  

Two types of microbial toxins exist: exotoxins and endotoxins. Exotoxins are often 

heat-labile proteins and polypeptides that are produced and secreted by a variety 

of species, including both Gram-negative and Gram-positive bacteria. Examples of 

exotoxins include tetanus toxin, produced by the Gram-positive 

bacterium Clostridium tetani, and cholera toxin, produced by the Gram-negative  

 

    Endotoxins are structural molecules (i.e., lipopolysaccharides or 

lipooligosaccharides) that are embedded in the outer membrane of the cell wall of 

certain Gram-negative bacteria, such as Escherichia coli and Shigella dysenteriae. 

Endotoxins are relatively heat-stable and generally less toxic than exotoxins.  

 

  

 

 
  
 
 
 
 
 
 
 


