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Abstract 
The Clostridia are a highly polyphyletic class of Firmicutes, including 

Clostridium and other similar genera. They are distinguished from the Bacilli by 

lacking aerobic respiration. They are obligate anaerobes and oxygen is toxic to 

them. The genus Clostridium belongs to the family Clostridiaceae and it currently 

contains 203 species and 5 subspecies, with only a few species being pathogenic 

to humans. Of these species, 21 have been reclassified to other genera, 5 have 

been reclassified within the genus and 1 has been de-accessioned Clostridium are 

phylogenetically heterogeneous and are Gram positive but can decolorized easily 

and appear Gram negative or Gram variable, spore formers and non-spore 

formers, rods and cocci and anaerobic and non-anaerobic bacteria. Clinically 

significant Clostridium species produce a variety of toxins. It is the production of 

these toxins which leads to the distinctive clinical features of the diseases they 

cause, eg tetanus and botulism result from the production of neurotoxins that are 

amongst the most lethal substances known to man. Although evidence has 

suggested toxin A as the major toxin, toxin B producing C. difficile strains causes 

the same spectrum of diseases as strains which produce both toxins. The spores 

of clostridia are produced during times of stress, and can persist in toxic 

environments where the anaerobic bacteria cannot. In Niger State, the incidence 

and the mortality rate of Clostridia have considerably increased substantially in 

both hospital and community settings due to the spread of hyper virulent strains 

and improper administration of antibiotics.  
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Introduction 
Clostridia are spore-forming, gram-

positive, anaerobic bacilli present widely 

in dust, soil and vegetation as normal 

flora in mammalian gastrointestinal 

tracts. Pathogenic species produce tissue-

destructive and neural exotoxins that 

contribute to disease manifestations. 

Clostridium perfringens is a Gram-

positive anaerobic bacterium and able to 

form spores. It is widespread in the 

environment, commonly found in the 

intestines of animals and humans and can 

be pathogenic. In humans, it can cause 

gangrene and gastrointestinal diseases 

(for instance food poisoning and necrotic 

enteritis), whereas in other animals, 

gastrointestinal and enterotoxemic 

diseases occur more frequently (Petit et 

al., 2009; Azohian et al., 2013).  

Clostridia produces disease in sheep and 

goats, most of which are generically 

called enterotoxemia. This micro-

organism is classified into five types (A, 

B, C, D and E) according to the 

production of major toxins, namely alpha, 

beta, epsilon and iota. Other major toxin 

(i.e. enterotoxin) can also be produced by 

all types of Clostridium, although they 

are not used for the typing of this 

microorganism. Clostridia can be a 

normal inhabitant of most animal species 

(Albert, 2008) including humans the but 

when the intestine is altered by sudden 

changes in diet or other factors. 

Clostridium perfringens proliferates in 

large numbers and produces several 

potent toxins. These toxins can act locally 

(i.e. beta toxin producing necrotic 

enteritis in lambs); can be absorbed into 

the general circulation producing 

systemic effects (i.e. epsilon toxin 

producing cerebral microangiopathy in 

lambs); or can act both locally and 

systemically (i.e. epsilon toxin producing 

diphtheritic colitis and microangiopathy 

in unvaccinated goat kids) usually with 

devastating effects on the host (Banju, 

2006; Lewis, 2000). The diseases can be 

controlled by maintaining high level of 

biosecurity, routine different types of 

cultural and biochemical test and 

screening of lambs positive to 

clostridium. 

The Clostridia are a highly polyphyletic 

class of Firmicutes, including 

Clostridium and other similar genera. 

They are distinguished from the Bacilli 

by lacking aerobic respiration. They are 

obligate anaerobes and oxygen is toxic to 

them. Studies show they are not a 

monophyletic group, and their 

relationships are not entirely certain. 

Currently, most are placed in a single 

order called Clostridiales, but this is not a 

natural group and is likely to be redefined 

in the future. Clostridium are 

phylogenetically heterogeneous and are 

Gram positive but can decolorized easily 

and appear Gram negative or Gram 

variable, spore formers and non-spore 

formers, rods and cocci and anaerobic 

and non-anaerobic bacteria (Gilbert, et 

al., 2017).  Medically significant 

Clostridium strains tend to be Gram 
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positive rods (some are Gram variable), 0.3 – 2.0 x 1.5 – 20.0μm which are often 

arranged in pairs or short chains, with rounded or sometimes pointed or square ends. 

They are commonly pleomorphic and vary considerably in their oxygen tolerance. 

Some species such as Clostridium novyi type A and Clostridium haemolyticum may 

require extended incubation on pre-reduced or freshly prepared plates and total 

handling in an anaerobic chamber. Virtually all of the members of the genus, except 

Clostridium perfringens, are motile with peritrichous flagellae and form oval or 

spherical endospores that may distend the cell. They may be saccharolytic or 

proteolytic and are usually catalase negative. Many species produce potent exotoxins.  

 

Objectives of the study are to: 

1. Examine the methods of isolation of Clostridia from the study area 

2. Identify the Clostridia specie isolated 

3. Identify the epidemiology and risk factors of  Clostridia infection  

4. Examine the economic importance of Clostridial infection. 

 

Methodology 

This review was carried out in Niger State, the focal point was mainly Mokwa Local 

Government Area. 

 

Review on Isolation and Identification of Clostridia in the study area 

Clues to the identity certain pathogenic species may is obtained by observing 

characteristics such as colonial appearance, Gram stain appearance and the presence 

or absence of β-haemolysis. Other phenotypic tests is also be applied to obtain a 

presumptive identification, (Timothy et al, 2016). It is important to ensure the culture 

is pure, as the fine spreading growth of some Clostridia species may mask 

contaminating organisms on blood agar after overnight incubation anaerobically, 

colonies appear as small, flat, rough or rhizoidal, translucent, haemolytic colonies with 

a spreading edge and 1 - 5mm in diameter and after incubation for 48–72hr, colonies 

often coalesce to give a fine spreading growth that cover the entire plate, often with a 

marked β-haemolysis so as to make the blood agar plate completely transparent. There 

is poor growth in nutrient broth or cooked meat broth. They ferment glucose and 

liquefy gelatin. Proteolytic activity is variable. They are positive for lecithinase and 

lipase reactions but give variable results for indole test. C. novyi type A is usually 

unreactive in commercial anaerobe identification kits and commonly is not identified 

by this approach. C. novyi type B has different phenotypic characteristics and can be 

distinguished by its biochemical reactions.  
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Review on Epidemiology and Risk Factors of Clostridia infection in the study 

area. 

Since they are commonly found in soils and in microbiota of humans and animals, 

Clostridia 

wounds and infections are found worldwide. Host defenses against the microbe are 

nearly absent, and very little innate immunity exists, if any. Clostridia can be 

diagnosed by recognizing the characteristics of the lesion of the infection along with 

Gram stains of the tissue and bacterial culture. (Baron, Samuel 2016) Although the 

body does not have adequate defenses alone, this microbe can be controlled with the 

help of antibiotics, like penicillin, and tissue debridement for the more severe cases. 

In Niger State, the incidence and the mortality rate of Clostridia have considerably 

increased substantially in both hospital and community settings due to the spread of 

hyper virulent strains and improper administration of antibiotics (Goudarzi et al, 

2017). Recognition of high-risk populations is helpful for prompt diagnosis and 

treatment of patients with Clostridia infections. The categorized risk factors for 

developing Clostridia infection usually include primary risk factors and secondary risk 

factors, (Alonso, R. et al, 2017). The most important primary risk factors include male 

gender, age more than 65 years, age less than 1 year with comorbidity or underlying 

conditions, prolonged duration of hospital stay, and antimicrobial therapy. The most 

important secondary risk factors include comorbidity or underlying conditions, 

inflammatory bowel diseases (IBDs), immunodeficiency and HIV, malnutrition, low 

serum albumin level (<2.5 g/dL), neoplastic diseases, cystic fibrosis, and diabetes( 

Alonso, R. et al, 2017). Administration of broad-spectrum antimicrobials that impair 

the growth of normal flora and promote proliferation of toxigenic Clostridia species 

remains the most widely recognized risk factor in Mokwa Local Government Area of 

Niger State. Therefore, antimicrobial therapy plays a central role in the development 

of Clostridia infections in Niger State. 

 

Economic Importance of Clostridial Infections  

Clostridia, a eubacteria, consists of diverse species whose economic importance 

includes the ability to cause disease (pathogenic strains), industrial uses and 

therapeutic potentials. The pathogenic strains which cause very lethal infections 

include C. difficile, botulinum, perfringens, septicum, chauvoei, etc. Clostridial 

infections cut across animal and human populations, with zoonotic species/ strains 

posing a great threat to community health in endemic areas. C. difficile infection is an 

increasing burden to the health care system, (Leffler, 2016). Life-threatening soft 

tissue infections caused by Clostridia species have been described in the medical 

literature for hundreds of years largely because of their fulminant nature, distinctive 

clinical presentations and complex management issues. C. perfringens, C. septicum 
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and C. histolyticum are the principal causes of trauma-associated gas gangrene and 

their incidence increases dramatically in times of war, hurricanes, earthquakes and 

other mass casualty conditions. Currently, tetanus occurs in about 1,000,000 people 

annually worldwide, and most patients are newly born in developing countries located 

in tropical areas. The World Health Organization (WHO) estimated that there were 

415,000 deaths from tetanus among newborns in 2019. Neonatal tetanus is considered 

endemic in 50 under developing countries and resulted in 165,000 deaths in 2017. The 

life threatening consequences of clostridia organisms have been reviewed (Stevens et 

al., 2016). 

 

Conclusion 

Resistance of pathogenic clostridial organisms to therapeutic antimicrobials has been 

reported and is increasingly becoming an issue of concern to residents of Mokwa LGA. 

The resistance means that alternative therapeutic protocols will have to be developed 

in the future to treat resistant strains. Drugs like metronidazole, (oral administration), 

vancomycin and several stand-alone therapies or as adjunct agents have been used. 

Alternative treatments include the use of rifaximin. Immunotherapy, microbiologic 

therapy and probiotic therapy have also been carried out. Prevention and control is 

better achieved by appropriate use of antibiotics, especially broad spectrum agents and 

those shown to have a particular predisposition for infection. Treatment of clostridial 

infections caused by the highly toxigenic strains involves neutralization of the toxins. 

The best preventive and control strategy is vaccination. 

. 
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