
J Vet Res 64, 119-126, 2020 

 DOI:10.2478/jvetres-2020-0002  

REVIEW ARTICLE 

Non-antibiotic possibilities  

in prevention and treatment  

of calf diarrhoea  

Sebastian Smulski1, Hanna Turlewicz-Podbielska2,  
Agata Wylandowska2, Jan Włodarek2  

1Department of Internal Diseases and Diagnosis, 2Department of Preclinical Sciences and Infectious Diseases,  

Faculty of Veterinary Medicine and Animal Sciences, 

Poznań University of Life Sciences, 60-637 Poznań, Poland 

hanna.turlewicz@up.poznan.pl 

 

Received: May 3, 2019 Accepted: January 13, 2020 

Abstract 

Due to increasing bacterial antibiotic resistance and the consumers’ tendency to choose organic products, cattle farmers are 

interested in alternative methods of calf diarrhoea treatment. This is a major challenge for veterinarians. Few methods of non-

antibiotic treatment that bring satisfactory results have been reported in the related literature so far. In this article, the authors 

compare different non-antibiotic methods of diarrhoea prevention and treatment in calves. Among the alternatives discussed are 

herbs, probiotics, prebiotics and synbiotics, lactoferrin, and bacteriophages. It was found that the best results could be achieved 

through the use of pro-, pre- and synbiotics. However, the authors would like to point out that with the expansion of knowledge 

about the practical use of broad-scale bacteriophages, they could be the best alternative to antibiotics. 
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Introduction 

Bacterial resistance to antibiotics is a naturally 

occurring phenomenon in nature. It was observed 

during the first studies of penicillin (15, 32). 

Selective environmental pressure from the 

presence of antimicrobial substances allows and 

promotes the survival of bacteria carrying resistance 

genes. This phenomenon occurs especially when 

antibiotic doses are too low or therapy is too short (1). 

An extremely dangerous consequence of the formation 

of antibiotic-resistant strains is the possibility of their 

transfer from animal organisms to the environment and 

people through direct or indirect contact with food of 

animal origin (9). Dairy cows and calves can be the 

source of many zoonotic microorganisms including 

bacteria from the digestive tract, such as the 

enterotoxigenic Escherichia coli strain. This and 

enteropathogenic strains of E. coli are most often the 

causes of diarrhoea and high mortality in newborn 

calves, and these animals may also be a reservoir of the 

enterohaemorrhagic strain which produces the 

dangerous Shiga toxin. Shigatoxigenic E. coli induces 

apoptosis of intestinal cells and is associated with 

haemolytic-uraemic syndrome and haemorrhagic colitis 

in humans. Careless use of antibacterial agents in 

animals has led to the resistance of these E. coli strains 

to β-lactam antibiotics (ampicillin and amoxicillin with 

clavulanic acid), aminoglycosides (gentamicin), 

fluoroquinolones, or combined preparations containing 

trimethoprim (58). In recent years, the occurrence of 

coagulase-negative staphylococci (CNS) in the dairy 

cattle population has increased. CNS are resistant to 

many antibiotics, including penicillin G, ampicillin, 

amoxicillin, gentamycin, and oxytetracycline (57). 

Other bacteria isolated from cattle (including calves) 

which are a potential zoonotic threat and show 

resistance to antibiotics are Salmonella and 

Campylobacter (24). These bacteria cause the highest 

number of clinically differentiated diseases in humans, 

especially in the digestive tract (43). Vancomycin-

resistant enterococci (VRE) and methicillin-resistant 
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staphylococci (MRSA), which may be the cause of 

dangerous nosocomial infections, are occasionally 

isolated from cows (56). Restrictions on the use of 

veterinary antimicrobial agents to limit the spread of 

resistance in bacterial populations have already been 

introduced in several countries (12). Belgium has set 

itself the goal of reducing the use of antibiotics by 50% 

by 2020, and in the Netherlands, with declining sales of 

antibiotics for veterinary use since 2007, the resistance 

level of commensal E. coli in chickens, pigs, and calves 

has significantly decreased since 2010 (5, 19). Given 

the above risks, it is necessary to develop and 

implement new strategies to counter bacterial calf 

diarrhoea which can replace and thus limit antibiotic 

therapy and prevent the spread of antibiotic-resistant 

bacteria in human and animal populations. 

Diarrhoea in calves  

According to data from the National Animal 

Health Monitoring System (60) in the USA, diarrhoea 

in newborn calves is the most common disorder of 

dairy heifers in the pre-production period, affecting 

almost 19% of the animal population. It is also the 

leading cause of death in premature calves (59). The 

most common pathogens for diarrhoea in young calves 

(less than 4 weeks old) are rotaviruses, coronaviruses, 

Cryptosporidium parvum, and E. coli (16). Due to  

the multifactorial nature of the disease, it is  

necessary to use antibacterial, antiprotozoal, and 

immunomodulatory agents in its treatment. 

Alternative therapies can be carried out with many 

agents available on the market, i.a. preparations 

containing pre- and probiotics, synbiotics or herbal 

mixtures and extracts. Diet supplementation with 

vitamins and minerals and fluid therapy also have  

a supporting effect. There are also promising methods 

not yet fully developed, such as phage therapy. This 

publication contains information about the mechanisms 

of action of substances as herbs, probiotics, prebiotics, 

synbiotics, lactoferrin, and bacteriophages when 

administered for prevention and treatment of diarrhoea 

(Table 1). 

 

 
Table 1. Mechanisms of actions of discussed substances 

Substances Mechanism of action 

Herbs 

Disintegration of the cell membrane of the bacteria and instigation of ion migration outside the cell through the agency of 

essential oils 

Increase in the phagocytic activity of macrophages, and the number of stimulated B and T lymphocytes, and stimulation 

of the synthesis of interferon through the agency of phenolic compounds, terpenes, alkaloids and many others 

Increase in the number of lactobacilli in the digestive tract 

Probiotics 

Production of antibacterial substances by organisms colonising the digestive tract: 
organic acids – rapid reduction in pH below the optimum for the growth of pathogenic microorganisms and also 

inhibition of bacterial activity by undissociated acid molecules that acidify their cytoplasm 

hydrogen peroxide – oxidation of disulphide bridges in bacterial cell proteins 
bacteriocins – nisin, acidolin, acidophilin, lactacin, lactocidine, lactoline, and enterocine with bacteriostatic and 

bactericidal activity secreted outside the probiotic bacteria cell 

Formation of natural biofilm in the mucosa of the intestine – a barrier against potentially pathogenic factors 

Increase in immunoglobulin level, γ-interferon production and activity of lymphocytes and macrophages 

Yeasts 

Impact on the metabolic activity of lactic acid-producing bacteria 

Production of B vitamins, positively affecting the growth of positive bacterial flora 

Glucan and mannan (components of cell wall) activity against pathogenic bacteria growth 

Prebiotics 
Selective stimulation of growth or increase in the activity of the positive intestinal microflora by these food ingredients 
resistant to the action of digestive enzymes 

Synbiotics 

Selective promotion of the probiotic component in these mixtures of probiotics and prebiotics (synergy effect) 

Provision of energy and carbohydrates for the rumen microbes and increase in the amount of propionate and short-chain 

fatty acids 

Lactoferrin 

Increase in mobility of some bacteria (including E. coli) in the intestines, hindrance of adhesion to epithelial cells and 
biofilm formation 

Bacteriostatic effect – binding iron ions and limiting access to them 

Bactericidal effect – interaction of the strong positive end of the molecule on the wall of the bacterial/fungal cell, 

degrading it and leading to the leakage of intracellular components 

Bacteriophages 
Lytic cycle – activation of the lytic proteins (by the critical mass of phage progeny inside the host cell) which hydrolyse 

the peptidoglycan cell wall releasing novel phages 

 

 

Herbs  

Thyme, oregano, and sage have the strongest 

antimicrobial activity. The active substances in these 

herbs are essential oils that disintegrate the cell 

membrane of the bacteria and cause the migration of 

ions outside the cell. Other active substances are 

limonene and lemon aldehyde, which cause changes in 

long-chain fatty acids of E. coli cell membranes (11, 

68). Available test findings also indicate the probiotic 
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effect of herbs. The results of studies published by 

Castillo et al. (13) showed that the use of a 0.03% plant 

extract standardised with 5% carvacrol extracted from 

Origanum spp., 3% cinnamaldehyde extracted from 

Cinnamomum spp., and 2% capsicum oleoresin from 

Capsicum annum leads to an increase in the number of 

lactobacilli in the digestive tracts of animals. Herbal 

preparations can also be immunostimulating in many 

ways. Phenolic compounds, terpenes, alkaloids, 

saponins, essential oils, polysaccharides, glycoproteins, 

tannins, mucus, and many other substances contained 

in herbs increase the phagocytic activity of 

macrophages and the number of stimulated B and T 

lymphocytes, and stimulate the synthesis of interferon. 

These substances are included in Echinacea, garlic, 

aloe, mountain arnica, oregano, and nettle (18, 21, 23). 

Research carried out by Nowak et al. (41) showed 

that thyme containing phytobiotics and watery oregano 

extract (used at 200 g/t feed) reduced dry matter 

concentration of ileal digesta in pigs, which could 

possibly indicate a faster digestion of feed or 

proliferation of microorganisms. The group that 

received phytobiotic extract had a significantly lower 

number of yeasts and moulds in caecal digesta, but no 

effect was observed on the E. coli or Clostridium count. 

The study also showed that administering herbal 

extracts separately (without addition of pro- or 

prebiotics) improved animal performance significantly. 

Another study, carried out by Klebaniuk et al. (31), 

showed that addition of dried herbs (3% of dry matter 

per day per animal) for dry cows had a positive effect 

on the subsequent composition of colostrum. It 

contributed to a higher level of immunoglobulins in 

comparison with the control group not receiving the 

supplement. A significant reduction in diarrhoea and  

a higher concentration of IgG antibodies in the serum 

of calves born to cows receiving herbal supplements 

were observed. Research on the effectiveness of herbal 

mixtures in the treatment of calves’ diarrhoea was also 

carried out in India, where mixtures containing Catechu 

acacia, Bengal quince, Indian barberry, greater 

plantain, or common pomegranate were administered at 

a 15 g dose twice a day until recovery. These herbs 

have anti-diarrhoeal, styptic, analgaesic, anti-

inflammatory, and antiprotozoidal properties and 

absorb excess water from the intestines. In  

an experiment comparing the efficacy of herbal anti-

diarrhoeal products with antibiotics, calves were 

divided into three groups: two of them received herbal 

mixtures and the third chemotherapy (ciprofloxacin and 

tinidazole). The administration of six doses of mixtures 

or chemotherapeutics cured all animals from the three 

groups, which proves that herbal mixtures are as 

effective as ciprofloxacin and tinidazole (48). 

Another plant used in the treatment of diarrhoea 

on some organic farms is garlic in the form of extract 

added to feed. An evaluation of the effects of feeding 

garlic (Allium sativum) powder or garlic with probiotics 

on diarrhoeal incidence and immunoglobulin response 

in pre-weaned Holstein calves was performed recently. 

One of the treated groups was supplemented with 5 g/d 

of garlic powder, a second was supplemented with 4 g/d of 

probiotics (total viable count: 1.3 × 107 CFU/g), and 

the third received both garlic and probiotics. Calves fed 

garlic and garlic-probiotic mixture had higher serum 

IgG levels than the control group and calves fed 

probiotics. Moreover, calves fed the garlic-probiotic 

mixture had lower faecal scores, fewer days of 

diarrhoea, and higher final body weight compared to 

the control group (30). 

An evaluation of the effect of oral administration 

of chestnut tannins (Castanea sativa mill.) on the 

duration of diarrhoea in newborn calves was carried out 

in 2018. Two litres of warm water was mixed with 10 g 

of chestnut tannins as extract powder (750 g/kg of dry 

matter equivalent of tannic acid). It was found that the 

occurrence of diarrhoea was significantly higher in the 

control group, which was not given the powdered 

chestnut tannin extract in water (8). However, it should 

be borne in mind that obtaining curative effects similar 

to antibiotics requires the use of high concentrations of 

extracts and essences. For this reason, phytotherapy is 

safer to use in the prevention of infections when doses 

are low than in their treatment when they must be 

higher. 

Probiotics 

Probiotics are products containing living cells  

(e.g. lyophilised cells or active bacteria), improving the 

health of humans and animals and exerting beneficial 

effects in the oral cavity, alimentary tract, respiratory 

tract, or urogenital system (4, 42). The effect of 

probiotics is based on several biological and 

biochemical mechanisms. The first of these is the 

production of antibacterial substances by organisms 

colonising the digestive tract. These include organic 

acids, hydrogen peroxide, and bacteriocins. The 

antibacterial effect of organic acids is the result of  

a rapid reduction in pH lower than the optimum for the 

growth of pathogenic microorganisms and the 

inhibition of bacterial activity by undissociated acid 

molecules that acidify their cytoplasm. This activity is 

characteristic of lactic acid. Acetic acid, in turn, can 

cause denaturation of intracellular proteins lowering the 

pH inside the cell. Hydrogen peroxide is particularly 

effective against microbes that have low levels of 

enzymes, such as peroxidase or catalase. It causes the 

oxidation of disulphide bridges in bacterial cell 

proteins. However, the most interesting substances 

produced by probiotic bacteria are bacteriocins that 

have bacteriostatic and bactericidal activity. These are 

protein elements produced by the probiotic bacteria and 

secreted outside the cell. The best-known bacteriocins 

are nisin, acidolin, acidophilin, lactacin, lactocidine, 

lactoline, and enterocine, and they have  

antibacterial activity against, for example, E. coli, S. 
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Typhimurium, C. perfringens, or S. aureus (45, 49, 52). 

According to the studies carried out by Perdigón et al. 

(43), the administration of fermented milk with 

probiotic bacteria to mice at a dose of 100 μg/day for 

8–11 consecutive days stimulates the efficiency of the 

immune system. Probiotic bacteria form a natural 

biofilm in the mucosa of the intestine and constitute  

a barrier against potentially pathogenic factors, 

boosting the immune system. Immunostimulation is 

also manifested in increased immunoglobulin and  

γ-interferon production and increased lymphocytes and 

macrophages activity (20, 43). 

The most common probiotic bacteria used in 

calves are those of the Lactobacillus and Bacillus 

genera and Enterococcus faecium. It was shown that 

early colonisation of ruminants’ intestines by 

Lactobacillus can reduce pathogenic flora adhesion to 

the mucous membrane, and administration of 1.85 ×  

107 CFU/L of Lactobacillus species in young calves 

has been shown to improve weight gain and 

immunocompetence (2). 

A large number of studies have been devoted to 

the probiotic properties of yeast, in particular 

Saccharomyces cerevisiae. The presence of yeast 

affects the metabolic activity of lactic acid–producing 

bacteria. Yeasts also produce B vitamins, encouraging 

the growth of positive bacterial flora. Furthermore, the 

cellular components of the cell wall of these organisms 

(glucan and mannan) protect the digestive tract from 

the growth of pathogenic E. coli and Klebsiella 

pneumoniae (37). It was also shown that feeding yeast 

culture at 2% of grain dry matter improved health, 

minimised frequency of treatment need, and reduced 

risk of morbidity and mortality in dairy calves (39). 

Prebiotics 

These are undigested feed ingredients that are 

resistant to the action of digestive enzymes. They 

beneficially affect the host organism by selectively 

stimulating growth or increasing the activity of the 

positive intestinal microflora (28). Examples of 

prebiotics used in ruminants are mannan oligo-

saccharides (MOS), fructo-oligo-saccharides (FOS) and 

galactosyl-lactose (GL). MOS are the complex 

mannose sugars blocking the colonisation of pathogens 

in the digestive tract, the term FOS is used for short-

chain fructans containing 2–4 fructosyl units linked by 

glycosidic linkages (33) and GL is a trisaccharide 

produced during the digestion of whey with  

β-galactosidase. The beneficial effect of GL addition at 

1% of dry matter in the milk replacer on the growth and 

health of dairy calves has been demonstrated (46). 

MOS, FOS, and GL supplementation may improve calf 

growth; however, changes in the microbial 

fermentation activity of these sugars have not yet been 

studied in detail. 

Synbiotics 

The preparations which are a mixture of probiotics 

and prebiotics are called synbiotics, the term applying 

to products of which the prebiotic part selectively 

promotes the probiotic component. Due to the synergy 

effect, they are given together in order to restore the 

intestinal microbial balance (55). Examples of synbiotics 

used in ruminants are products that combine 

oligosaccharides (e.g. citrus pectin) with bacterial 

cultures. Research on the effectiveness of probiotic/ 

synbiotic preparations in calves with diarrhoea has also 

been carried out in Poland, when calves with symptoms 

of diarrhoea were given a preparation containing 

Bacillus licheniformis and Bacillus subtilis (in the ratio 

1:1 and amount 6.4 × 1010 CFU), Enterococcus faecium 

(3 × 1010 CFU), betaine, vitamins, and macroelements 

at a dose of 20 g of the mixture per calf for 8–10 days. 

During this period, the condition, appetite, thirst, and 

diarrhoea were observed and, except for condition, 

were categorised as present, absent, or mild/poor in the 

experimental group. After 10 days, all of the 

parameters assessed had improved. Diarrhoea no longer 

affected 90% of the calves examined at all, and affected 

the other 10% only mildly (26). 

The reason for the positive effect of prebiotics and 

synbiotics on the calf organism may be the provision of 

energy and carbohydrates for the rumen microbes 

necessary in the fermentation process, thus increasing 

the amount of propionate and short-chain fatty acids. 

The administration of oligosaccharides to weaned 

calves appears to be beneficial because the formation of 

the desired microbial flora in the rumen and lower parts 

of the gastrointestinal tract can prevent diarrhoea (61). 

Lactoferrin 

Lactoferrin is naturally found in body fluids and 

secretions, including milk. It is a bioactive protein with 

a number of virtues, including immunoregulatory, anti-

inflammatory, bacteriostatic, antibacterial, antiviral, 

and antifungal properties (22). The use of this protein 

in the treatment of calf diarrhoea is associated with its 

effect on pathogens in the gastrointestinal tract and the 

impact on the immune system. In the intestines, 

lactoferrin increases the mobility of some bacteria 

(including E. coli), hindering adhesion to epithelial 

cells and biofilm formation. In addition, it has  

a bacteriostatic effect, which involves binding iron 

ions, thus limiting other bacteria’s access to them, and 

as a result inhibits the growth and expansion of 

microorganisms. The antibacterial and antifungal 

activity is based on the interaction of the strong 

positive end of the molecule on the wall of the 

bacterial/fungal cell, degrading it and leading to the 

leakage of intracellular components and consequently 

to the cell’s death (22). However, the antiviral activity 

has been confirmed only in relation to HIV and HBV 
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(22). There is a need for further research to determine 

the utility of this protein in the treatment of calf 

diarrhoea. It is also important that not only lactoferrin 

is involved in these processes, but also peptides 

resulting from the digestion of its molecules, including 

lactoferricin (22). Experimentally, it was found that in 

calves with diarrhoea which were administered 

lactoferrin (in the form of a lyophilisate dissolved in 

distilled water in the proportion of 3 g of protein per 30 

mL of water) the risk of death was halved on day 120 

after the diagnosis compared to the control group which 

received only water. However, there were no 

significant differences in the duration of the disease or 

intensity of symptoms (25). Attention should also be 

paid to the usefulness of lactoferrin in the prevention of 

calf diarrhoea. In a study by Pempek et al. (43), it was 

found that the prophylactic administration of lactoferrin 

(1 g of powder added to the feed mixture administered 

in the evening) reduced the incidence of diarrhoea in 

calves by 2% compared to the control group. Further 

research into the use of lactoferrin in both the 

prevention and treatment of diarrhoea may recommend 

it as a very important alternative to antibiotic therapy. 

Bacteriophages 

Bacteriophages are a separate group of viruses that 

infect bacteria. Two types of bacteriophage impact on 

bacterial cells are distinguished: depending on the 

cycle, it may be bacterial death (the lytic cycle) or 

continued vitality with latent viral DNA being carried 

(the lysogenic cycle). Phages typically bind to their 

specific receptor on the bacterial cell surface, inject 

their genetic material into the host cell, integrate it into 

the bacterial genome, and then reproduce vertically. 

Attainment of a critical mass of phage progeny inside 

the host cell activates the lytic proteins, which 

hydrolyse the peptidoglycan cell wall, releasing novel 

phages to reinitiate the lytic cycle (63). Lysogenic 

phages integrate their genetic material into the bacterial 

chromosome in the form of endogenous prophages. 

Phage DNA can also remain separate in plasmids and 

be stably transmitted across bacterial generations; 

however, this unintegrated DNA is less common (36). 

Prophage genes can be beneficial to the bacterial host, 

because they can encode virulence factors (e.g. Shiga 

and botulinum toxins) and metabolic or antibiotic 

resistance genes (17, 40, 44, 47). Environmental 

stressors on the bacteria host may lead to 

transformation of the lysogenic cycle into the lytic 

cycle (63). Conventional phage therapy is based on the 

lytic phages and mechanism of the lytic cycle that 

obligately kill their bacterial host. 

Bacteriophage therapy is an interesting alternative 

or complement to antibiotic therapy. Due to a different 

mechanism of action on the bacterial cell, it can bring 

satisfactory results even in the treatment of those 

infections that have been caused by bacteria resistant to 

most known antibiotics (36). Recent studies  

using animal models have demonstrated phage  

activity against vancomycin-resistant E. faecium (7),  

extended-spectrum β-lactamase–producing E. coli (64), 

imipenem-resistant Pseudomonas aeruginosa (65),  

S. aureus (54), and Acinetobacter baumannii (67). The 

effectiveness of phages against multidrug-resistant  

E. coli O25:H4-ST131 at a dose of 2 × 109  PFU per  

1 mL of injection solution was confirmed in several 

studies on calves, as was the action of IP phage pVp-1 

against Vibrio parahaemolyticus in 2.0 × 108 PFU of 

phages per mouse in a single injection or oral 

administration (29). There are also reports that phages 

are able to restore sensitivity to antibiotics in resistant 

bacteria (14). An important aspect is also the high 

selectivity of these microorganisms in relation to 

bacteria and the lack of harmful effects on both the 

animal’s body and the positive bacterial flora living in 

its digestive system (35). Thus, phage therapy causes 

less unwanted modification of the gut microbiome and 

is still effective against gut-carried pathogens (36). The 

impact on the immune system seems to be promising 

because bacteriophage-induced stimulation of this 

system has been observed by scientists (10, 36). 

However, a disadvantage of this type of therapy is the 

possibility of resistance to phages developing and the 

production of specific antiphage antibodies being 

induced (62). 

Taking into consideration the disadvantages 

associated with phage therapy, it appears interesting to 

use engineered recombinant phage lytic proteins. There 

are two major proteins employed by the majority of 

phage species during the lysis of a bacterial host:  

a transmembrane-penetrating protein called holin and  

a peptidoglycan cell wall hydrolase called lysin. These 

two proteins act together and trigger the lysis of 

bacterial host cells. At the end of the lytic cycle, the 

holin creates openings in the cell membrane on the 

cytoplasmic side, and this allows lysin to hydrolyse the 

cell wall (50). Phage lysins may be highly specific or 

exhibit a broad spectrum of activity between strains or 

even between species. Lysins alone are capable of 

bacterial cell lysis. Studies in mice show that lysins 

exhibit activity against multidrug-resistant  

A. baumannii (38), Streptococcus pneumoniae (69), 

and MRSA (53). It was also demonstrated that 

combining lysins and antibiotics may be more effective 

in eliminating infection than using antibiotics alone 

(66). Moreover, phage lytic proteins may be easier to 

mass produce and administer, and neither are 

susceptible to nor cause the formation of neutralising 

antibodies, in contrast to preparations containing live 

phages (27). 

Phage therapy was used to treat diarrhoea in 

calves, pigs, and lambs, but these studies were 

published without detailed information on the phages 

used (3). It is experimentally possible to isolate a broad 

spectrum phage demonstrating bactericidal activity in 
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vitro against 47.3% of E. coli isolates causing calf 

diarrhoea (34). 

In 2011, Bicalho et al. (6) attempted to treat calves 

with phages isolated from manure from two large local 

farms. A cocktail of four isolated bacteriophages was 

administered orally to six of the ten calves in the study, 

which were administered the drug twice daily after  

a meal for 11 days. The assessment was based on 

morphological tests of the blood and measurement of 

the amount of bacteria in the stool. A reduction in the 

number of bacteria in the faeces was noted, but it was 

too low to be diagnostically significant. The authors 

pointed out that the explanation for this result may be 

the excessively small number of animals used in the 

experiment, the method of obtaining bacteriophages or 

the route of administration (6). Nevertheless, Rozema 

et al. (51) in 2009 compared two methods of phage 

administration: per os and per rectum and concluded 

that the longer retention time experienced by the orally 

administered phages within the digestive tract increased 

the opportunity for the phages to interact with E. coli 

cells and decreased their population size.  

In in vitro studies, Bicalho et al. (6) noted that phage 

efficacy at pH 1 and 2 was nonexistent, whereas at pH 

between 3 and 11 their viability was difficult to 

determine. Hence the hypothesis that the reason for the 

low effectiveness of the therapy was not the exposure 

of phages to the low pH of the stomach because they 

were administered after a meal when the pH level was 

3. Bicalho et al. (6) assumed that the reason for their 

unencouraging results was probably the method of 

obtaining phages, in which dairy cow uterine E. coli 

strains were used to multiply and purify the culture, 

while better results could have been obtained with 

those isolated from the gastrointestinal tract. Further 

studies concerning phages should be carried out on  

a larger group of animals. It is appropriate to mention 

that no side effects were observed in any of the calves. 

Although the origins of phagotherapy research 

date back to 1919, this topic still raises many 

unknowns, such as effects on the host organism, 

interaction between phages and bacteria, and duration 

of the therapy (36). In veterinary medicine, it is still not 

available on a large scale. 

Conclusion 

Due to the increasing antibiotic resistance among 

bacteria, non-antibiotic methods of treatment of 

diarrhoea are crucial and relevant, which is reflected in 

the growing interest in this topic. Over the past few 

years, the number of studies and scientific publications 

in this area has increased, although there are still no 

clearly schematised and effective treatment 

programmes. 

The effects of herbs have been experimentally 

confirmed, but their role seems to be greater in the 

prevention than in the treatment of diarrhoea. A big 

difficulty in their use is appropriate dose selection. 

Other elements to take into account are their origin, 

cultivation (traditional/ecological), and standardisation 

in terms of active substance content, stringent 

specifications for which may attach high costs to  

this method. In the case of lactoferrin, the effects 

achieved in the prevention and treatment of diarrhoea 

should prompt physicians to undertake further research 

and put the findings into use on a large scale. 

Bacteriophages are a kindred subject; due to a high 

level of interest in this subject in human medicine,  

we can expect that their importance in veterinary 

medicine will also grow. Unfortunately, just as phage 

therapy is not widely available in humans, it is  

also unavailable on a large scale in animals. The best 

results from the methods presented in this work come 

from the use of probiotics, prebiotics, and synbiotics. 

This reflects the fact that they are the best-known 

products and the most widely available in the form of 

commercial preparations. The active substances 

referred to in this article act on many levels and can 

therefore be used alone or in combination with 

traditional therapy. 

The reduction in the use of antibiotics in animals 

is written into policy and serves the real needs of 

animals. The methods discussed in this paper are 

already applied on organic farms around the world. 

From the trends prevailing also among consumers, we 

can conclude that there is impetus to enhance the 

alternative methods of diarrhoea treatment in calves 

and attend to the further research into their 

effectiveness which they require. 
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