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Abstract 
Probiotics (Greek: for life) are commonly defined as mono- or mixed cultures of live microbes. 
When applied to animals or humans, they exert a beneficial effect on health of the host. These 
beneficial effects include disease treatment and prevention as well as improvement of nutrients’ 
digestion and absorption. Probiotic microorganisms are generally, albeit not exclusively, lactic 
acid bacteria (LAB) including Lactobacillus acidophilus, L. bulgaricus, L. casei, L. plantarum, and L. 
rhamnosus. However, use of other bacterial species such as Bacillus and Bifidobacterium spp. as 
probiotic strains has also been described in several commercial products. This article intends to 
present an up-to-date version regarding Iraqi probiotics currently used and health benefit ob-
tained from their consumption. However, the employing of microbes to promote a good health is 
very common, while the current review paper provides a comprehensive view of some common 
probiotics in Iraq as all strains are very important to be familiar with them before any applying 
process. Ideally, microbial probiotics should have a beneficial effect and not cause any harm to the 
host. Therefore, all strains must have been studied comprehensively prior to use in humans or 
animals and thus are given GRAS (Generally Regarded as Safe) status. 
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1. Introduction 
Mucous membranes are the unique location where different microbial species are able to live and to express 
their effects. About 1014 bacteria of 200 species, 40 - 50 genera live on these membrane surfaces. The majority 
of microbial population on mucous membranes occurs in the distal section of the small intestine and in the 
proximal part of the colon [1]. Micro-flora of the digestive tract plays a crucial role in the physiological, immu-

http://www.scirp.org/journal/jbm
http://dx.doi.org/10.4236/jbm.2015.38003
http://dx.doi.org/10.4236/jbm.2015.38003
http://www.scirp.org
mailto:hozan.hamasaleem@univsul.edu.iq
http://creativecommons.org/licenses/by/4.0/


H. J. Hamasalim 
 

 
26 

nological and anatomical development of the host. It stimulates some systems to respond rapidly to infection 
with pathogens and through microbial antagonism it inhibits the colonisation of the gut by unsafe bacteria [2]. 

Probiotics have been well defined as live microbes when administered in adequate amounts. Confer a wellbe-
ing benefit on the host [3]. The most widely used probiotics come from the genera Lactobacillus and Bifidobac-
terium while strains of E. coli complete the demand of probiotics. Others include nonpathogenic strains of E. co-
li, Enterococcus, Streptococcus thermophilus, Bacillus, and yeasts such as Saccharomyces boulardii [4]. Iraqi 
probiotics are defined as “live microbial supplements or components of bacteria and yeast” which have been 
shown to have beneficial effects on animal efficiency and health [5]. The Iraqi probiotic are useful bacteria like 
Lactobacillus acidophilus, Bifidobacterium and Bacillus subtilis and yeast such as Saccharomyces cerevisiae 
[30]. 

The probiotic is a combination of beneficial microbes mixed with animal feeds to make benefits and healthy 
microbial balance in the intestine [6], which leads to improve animal efficiencies especially in stressed animal 
which face a heat stress, feed on toxic or improper diets [7] [8]. However, the Iraqi probiotic in animal diets 
seemed to improve performance [9], increase live weight gain [10] [11], increase digestibility and enhance feed 
conversion ratio [12]. 

In this review article, the up-to-date knowledge regards the impacts of Iraqi probiotics and this review focuses 
on collection of most scientific evidence concerning aspects of Iraqi probiotic including its components. The re-
view will cover its effect on animal growth, production and health including the immune system, digestive tract, 
metabolic, intestinal organ and blood. However, this review summarizes the current knowledge on Iraqi probio-
tics and discusses both limits and acquired evidence to support their use in prevention and benefit. 

2. The Intestinal Environment 
The intestinal microbiota is an ecosystem formed by a variety of ecological niches, made of some bacterial spe-
cies and a very large quantity of strains. The physiological activities of the microbiota are manifold and are just 
being unraveled. Based on the observations of the multiple roles of played by the microbiota in health and dis-
ease, the notion of adapting it with appropriate formulations, for instance, probiotics is being tested in several 
settings [13]. The mammalian intestine is colonized by 100 trillions of microbes (called “microbiota”) that are 
essential for health [14] [15]. 

The transition from plants and soil to the animal gut has three areas of genomic adaptation [16]. The three 
major sections of the gastrointestinal tract are the stomach, the small intestine, and the large intestine. Every sec-
tion has its own distinct microbiota [17]-[19]. The quantity and composition of microbial species differs along 
the digestive tract. Families, genera and phyla of the microbiota enriched in each particular niche are listed. 
Main bacterial phyla are represented in the mammalian gut microbiota; Streptococcus, lactobscilus, Bacteroides, 
Clostridium, Streptococci, Lactobacilli, Eubacterium, Peptococcus, Streptococcus Fusobacterium and Bifido-
bacterium. Most of the bacterial species found in the gastrointestinal tract Figure 1. 

3. Probiotic as Good Microorganism 
The tradition those times back to Metchnikoff includes both the use of a diet matrix fermented by a “useful” 
bacterium and a “concentrated” bacterial supplementation of diet. Both scenarios provide consumers with live 
bacteria that are able to pass the ileal and gastric environments and, then, to reproduce themselves in the large 
intestine. This idea, ecological in nature, supports the use of live bacteria able to settle among other live bacteria, 
i.e. the microbiota and exercise functions involving metabolic activity [13].The studies supporting the effective-
ness of live bacteria are numerous; conversely. There are few and conflicting results on the effects of the same 
strain administered in either viable or non-viable forms [13]. Probiotic and prebiotic foods have been con- 
sumed for centuries, either as natural components of food, or as fermented foods. Interest in intestinal microbi-
ology and the dietary use of prebiotics and probiotics blossomed in the late 1800s and early 1900. The growing 
enthusiasm was motivated by Escherichs isolation of Escherichia coli in the late 1800s, as well as, active inves-
tigation on the benefits of feeding lactic acid bacteria and lactose near the turn of the 20th century [20]. Several 
related organizations have defined probiotics as live microorganisms that when administered at appropriate dos-
es confer a health benefit to the host by regulation of the gastrointestinal flora [21]. Probiotics are defined as 
“live microorganisms which when administered in adequate amounts confer a health benefit on the host’’. Most  
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Figure 1. Spatial distribution and composition of the microbiota along the 
gastrointestinal tract [9].                                                  

 
probiotics fall into the group of organisms’ known as lactic acid-producing bacteria and are normally consumed 
in the form of yogurt, fermented milks, cereal or other fermented foods [22]. 

Live probiotic cultures are available in fermented dairy products and probiotic-fortified foods. Also, tablets, 
capsules, powders and sachets containing the bacteria in freeze-dried form are also available [23]. Probiotics 
beneficially affect the host animal by improving its intestinal balance and create gut conditions that suppress 
harmful microorganisms and favor beneficial ones [24] [25]. They have been shown to maintain health by re-
ducing risk diseases, possibly through a reduction in proliferation of pathogenic species, maintaining microbiota 
balance in the gut enhancing immune system and increasing resistance to infection [25] [26]. Although, there are 
several dozen products imported to the market that claim to have probiotic activity representatives of only a 
handful of species dominate the market or have been used in multiple scientific trials but few of them local 
product. The Iraqi probiotic were purchased from the faculty of agriculture at Bagdad University. According to 
the manufacture information, each one gram of Iraqi probiotic contain of Lactobacillus acidophilus, Bacillus 
subtilis, Bifidobacterium and Saccharomyces cervisia. Iraqi probiotic produced by Prof. Dr. Saad Abd Al-Hus- 
sien Naji, this probiotic use in the animal feed and scientific application. However, Iraqi probiotic contain three 
useful bacteria and yeast with quantity, see Table 1. 

4. Probiotic—Mechanism of Action 
There are various proposed mechanisms that describe how probiotics work, and they vary depending on the 
strain of probiotic used. The effects of probiotics also depend on the dosage and route of administration. Thus 
the mechanisms of action cannot be extrapolated to all the probiotics. Proposed mechanisms include: 
- Compete against the pathogenic microbes and to bind to the intestinal epithelial cells [27]. However, Iraqi 

probiotic change bacterial in intestine microflora [28]-[30]. 
- Down-regulate pro-inflammatory cytokine production [31], prevent apoptosis [32] and suppress T cell proli-

feration [33], thus preventing various inflammatory conditions. 
- Enhance phagocytosis [34], increase activity of natural killer cells [35], promote cell-mediated immunity [36] 

[37], and stimulate various other nonspecific immune responses against pathogens. Though the Iraqi probi-
otic promote mediated immunity [28]. 

- Probiotic Improve performance, increase live weight gain [5], promote of Live weight gain and feed conver-
sion ratio [38], improving the qualities of productivity and the quality of the egg [39] [40], stimulate  
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Table 1. Commercial Iraqi probiotic products use in market and scientific application.                                       

Type of organism Total count organism/gm product 

Lactobacillus acidophilus 108 

Bacillus subtilis 109 

Bifidobacterium 108 

Saccharomyces cervisiae 109 

 
- growth and improve performance [29], increase in body weight gain [41], improvement in averages of body 

weight, weight gain and feed conversion efficiency [42], stimulate of total and daily growth [43], Enhance 
growth [9], improvement of carcass characteristics [44] and increase of Production Performance [45]. 

- Enhance intestinal epithelial barrier function by increasing the production of mucin [46], preventing injury of 
the epithelium from pathogens [47] and reducing cell permeability [48]. They may also enhance the mucosal 
barrier function by inducing expression of antimicrobial peptides like defensins [49]. However, Iraqi probi-
otic increase villi height, crypt depth, Percentage of villi height to crypt depth in duodenum, jejunum and 
Ileum [28]. 

- Iraqi probiotic improve blood components, change physiological and biochemical blood parameters [38] [41], 
improve the hormonal status and enhance the productivity [40], and enhance the hematological blood [42] 
and changes in the hematological and biochemical blood parameters [50]-[52]. 

- Enhance the production of serum IgA as well secretory IgA, which plays a crucial role in intestinal humoral 
immunity [53][54]. 

- Inhibit the growth of the pathogens by secreting another class of antimicrobial peptides like bacteriocins [55] 
and reuterin [56]. Some of the probiotics, particularly lactic acid bacteria, inhibit the growth of the pathogens 
by creating an acidic environment through the production of organic acids [57]. However, various mechan-
isms of action of probiotics can be seen in Diagram 1. 

5. Probiotic and Performance 
Probiotics have been used as growth promoters to replace the widely used antibiotic and synthetic chemical feed 
supplements. However, there are few published reports of good controlled field experiments and the compre-
hensive assessment of their value has not been attempted in the form of a large-scale co-ordinated field trial. The 
results of probiotic supplementation of diets have been variable but there have been reports of statistical effects 
on growth [58]. Protein supplementation, natural feed additives such as probiotic are very important materials 
that can improve, growth rate, daily weight gain, feed efficiency utilization and poductive performance [59]-[62]. 
The probiotic in animal diets seemed to improve performance [9] [63]-[65] and increased live weight gain [37] 
[66] and digestibility [12] and enhanced feed conversion ratio [67]. Hassan and Hassan, 2008 [9] [68] [69] re-
ported significantly improvement in live weight gain and feed conversion ratio was associated with lamb fed di-
et supplemented with local Iraqi probiotic as compared with control diet. A locally prepared probiotic were ac-
tually tested and compared with foreign imported probiotic products in Iraq [70] [71]. Results its superior activ-
ity in improve poultry performance. Although Zubaidi [43], found Iraqi probiotic increase of milk production of 
ewes, body weight, total and daily growth of lambs until weaning, this results give indicator of important of this 
treatment in increase of production total milk with ratio 26.65% also increasing body weight for lambs with ratio 
17.49% finally increase of economic gain. Fuller [72] noticed that after using Lactobacillus probiotics in animals 
leads to competition for nutrients, improved gut-wall function and production of enzymes that support digestion 
and increase growth. El-Shaer [12] reported that probiotic microorganisms improve nutrients digestibility and 
increased the availability and absorbability of all nutrients in elementary tract such as rumen undegradable pro-
tein [9] and rumen degradable protein [68]. Similar observation was reported by Smirnov et al. [73]. The in-
creased body weight gain in non-ruminant fed probiotic may be due to improvement in digestibility and availa-
bility of many nutrients such as proteins, fats and carbohydrates, as well as, some mineral elements and vitamins 
[74]. That is due to probiotics which improve digestion, absorption and availability of nutrition accompanying 
with beneficial change in gut micro flora with reduction in population of E. coli increasing lactate production 



H. J. Hamasalim 
 

 
29 

 
Diagram 1. The mechanism action of probiotic [75].                                                

 
with subsequent change in intestinal and increasing digestive enzymes [76]. Finally, Lactobacillus bacteria can 
increase the protein digestibility and availability of minerals for its host like Cu, Mn, Ca, Fe, P, etc. [77]. 

6. Probiotic and Immunity Stimulation 
The relationships established between microbiota and host organism can be either symbiotic or commensal. The 
bacteria of the microbiota, as mentioned are essential in enabling the absorption of nutrients for example, by al-
lowing the hydrolysis of some otherwise non-digestible carbohydrates for the body and in preventing the intes-
tinal colonization by and, thus, the entering the body of pathogenic microbes [13]. Therefore, it is vital that the 
immune system recognizes the components of the microbiota such establish a state of acceptance towards them. 
External microorganisms can penetrate the gut wall by translocation through the epithelial layer or through Pey-
er’s patches. Indigenous intestinal bacteria including lactobacilli are able to cross the intestinal mucous layer 
and they can live in the spleen or in other body part for many days where they stimulate phagocytic activity [78]. 
The thickness and physical state of the intestinal mucus layer [79] [80] and its response to orally consumed lac-
tobacilli [81] [82] are essential in the immune response. 

Iraqi probiotic improve Humeral and Cellular immunity and enhance immune protein [5] and improvement in 
the weight of immune organ [29]. Improve the bacterial ecology of the gastrointestinal tract and reduced the 
level of Enterobacteriaceae in the different parts of gastrointestinal tract and improved immunity parameters in 
broiler chicks [30]. the explanation of the effect probiotic on immune system could be founds in Al-Khafaji [83], 
probiotic has a huge effect on immunity, as in human, under the intestinal epithelia as it is the first line of de-
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fense against pathogens) and the probiotic affect this layer to produced more immuno proteins. However, Cao et 
al. [84] presented that feeding diet supplemented with probiotic was significantly increased the immunity 
against Escherichia coli. On the other hand, the live microbes in the fermented feed may also act as probiotic to 
enhance the humoral immune response [85]. Probiotics can increase the immunogenicity of orally administered 
vaccines such as rotavirus [86], polio [87], cholera [88] and influenza [89]. 

7. Probiotic and Metabolic Effects 
Ischemic heart disease is a major reason of illness and death that is often associated with raised cholesterol le-
vels and primary prevention with lipid lowering drugs or dietary modification can reduce the incidence and 
mortality of ischemic heart disease in healthy individuals [90]. A wide variety of probiotic products have been 
used in clinical trials of serum lipid modulation [91]-[94]. Some of the studies report positive effects on im-
proving cardiovascular risk factors and there seems to be a trend towards decreasing risk factors. But more 
long-term evaluation would be required before firm conclusions can be drawn. So far, there is no enough evi-
dence to support the use of probiotics to modify serum lipids and to prevent atherosclerosis. Al-Samarrai et al. 
[50], observed that Iraqi probiotic Significantly decrease in the concentration of serum cholesterol in host. 
However, Saed [95] found high decrease in uric acid and cholesterol concentration blood plasma of birds fed on 
diet with Iraqi probiotic. Though Lambs fed on diets supplemented with Iraqi probiotic had significantly re-
duced total cholesterol (TCL), low-density lipoprotein (LDL) and Serum triglyceride (TG) as compared with 
those fed on diets without probiotic. High-density lipoprotein (HDL) concentrations were not affected by pro-
biotics supplementation [51]. Probiotic causes a significant decrease in serum triglyceride levels [40]. The de-
scription of the effect probiotic on lipid profile could be founds in Santose et al. [96], that found some of the 
probiotic Micro-floras as Bacillus subtilis decrease the activity of the acetyl-CoA carboxylase which is the li-
miting enzyme in fatty acid synthesis the building units for triglycerides. Although Desmet et al. [97] reported 
that the lactobacilli and bifidobacteria (the most common used probiotic microorganisms) had the ability to 
conjugate with bile acid enzymatically increasing their rate of excretion and lead to the reduction of serum cho-
lesterol. Taranto et al. [98] who attributed the low levels of cholesterol in probiotic-treated animals to the inhibi-
tion of cholesterol synthesis by direct assimilation. Major functions of the gut microbiota include metabolic ac-
tivities that result in salvage of energy and absorbable nutrients, trophic effects on the intestinal epithelium and 
protection of the host against invasion by harmful microbes [99] [100]. 

8. Probiotic and Intestinal Microorganism 
The gut microflora is an essential constituent in the intestine's defense barrier [101]. The initial compositional 
development of the gut microflora is considered a key determinant in the development of normal gut barrier 
functions [102]. Specific aberrancies in the intestinal microbiota may predispose the host to disease. Intestinal 
mucosal defense mechanisms acting in lumen and mucosa restrict colonization by pathogenic bacteria by inter-
fering with the adherence of microorganisms to the mucosal surface. The normal gut microbiota can prevent the 
overgrowth of potential pathogens in the gastrointestinal tract [90]. Probiotics introduce new microbes to the ga-
strointestinal tract to enhance microbiota maintenance and modification, while most prebiotic components have 
been shown to enhance the growth of Bifidobacterium biota. Probiotics have been shown to amplify the gut 
mucosal barrier functions. Iraqi probiotic have great potential to beneficially affect the gut micro-flora and 
hence improve gut and reducing mortality ratio by inhibiting pathogenic microorganisms such as E.coli, Clostri-
dium sp which are sensitive to the earlier culture of beneficial bacteria like lactobacillus [29]. However, Iraqi 
probiotic effected on total count bacteria, proteolytic bacteria and lipolytic bacteria of common carp [103]. 
Though, Iraqi probiotic reduction of logarithmic numbers of total aerobic bacteria and Coliformis bacteria and 
increasing logarithmic numbers of Lactobacillus bacteria in the internal environment of the contents of duode-
num [28]. Probiotics beneficially affect the host animal by improving its intestinal balance and create gut condi-
tions that suppress harmful microorganisms and favor beneficial ones [24]-[26]. They have been shown to 
maintain health by reducing risk diseases, possibly through a reduction in proliferation of pathogenic species, 
maintaining micro biota balance in the gut enhancing immune system and increasing resistance to infection [25] 
[26]. Finally, the mechanisms implied in the positive effects of Iraqi probiotic on the animals' growth and health, 
see Diagram 2. 
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Diagram 2. The mechanisms implied in the positive effects of Iraqi probiotic on the animals’ performance 
and health.                                                                                 

9. Conclusion 
Probiotics have shown beneficial effects in a large number of health conditions and performances. Iraqi probio-
tics are live microbial feed supplements or components of bacteria and yeast. In animal diet, probiotics used as 
feed additives belong to different groups: lactic acid bacteria, yeasts and bacillus spores. They differ from one 
another in their properties, mode of action and source. The main activity of probiotics is the maintenance and 
re-formation of the equilibrium of the intestinal microflora which is achieved by many modes of action. The 
prerequisite for their probiotic action is reaching the gastrointestinal tract alive. The probiotics support the intes-
tinal microflora by means of specific metabolic activities and/or stimulation of the host‘s immune system. There 
currently exists good evidence for the therapeutic use of Iraqi probiotic in performance productively, digestion 
and absorption, humeral and cellular immunity, metabolic effects, changing intestinal flora and preventing the 
emission of unpleasant odors. The influence on the microbiota composition, through probiotic consumption, 
may contribute significantly to host health and well-being. Iraqi probiotic associated with an overall improve-
ment in functional intestinal disorders. Different mechanisms could influence the composition of the micro-or- 
ganisms that colonized the digestive tract. Further research should be done in order to specify the safety of vari-
ous strains used for probiotic preparations. 
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