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Table 1- The starter feed ingredients of calves (%)

Feed ingredient of calf starter %
Barely 26
Corn 17
Soybean meal 20
Flax seed 10
Wheat bran 9
Dried Sugar Beet Pulp 5
Cottonseed 4
Fish meal 4
Cottonseed Meal 3
Salt 0.1
Lime 0.1
Di-calcium phosphate 0.1
Bentonite 0.2
Vitamin supplement 0.75
Mineral supplement 0.75
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Table 2- The feed intake of the experimental calves (g / day) with / without additives

Experimental group

Week Control Inulin Protexin Synbiotic SEM P-Value
2 49.83 55.50 83.33 84.00 0.84 0.0001
3 189.17 169.67 177.83 197.50 0.82 0.0001
4 550.50 566.67 600.00 617.50 1.64 0.0001
5 651.33 696.67 639.83 695.83 1.37 0.0001
6 747.83 747.17 699.50 768.33 1.31 0.0001
7 1040.00 1147.50 1133.50 1195.00 2.33 0.0001
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Table 3- Average daily weight gain of calves during weeks (g / day) with / without additives

Experimental group

Week Control Inulin Protexin Synbiotic SEM P-Value
1 42.16 40.66 42.83 42.16 1.00 0.0001
2 42.48 41.40 43.46 42.91 0.99 0.0001
3 43.16 42.50 44.50 44.10 0.99 0.0001
4 44.58 45.01 46.58 47.08 0.90 0.0001
5 49.18 50.51 52.20 52.96 0.91 0.0001
6 55.01 59.25 61.11 62.31 0.92 0.0001
7 63.00 69.50 70.58 72.61 0.89 0.0001
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Table 4- E. coli counts (log cfu/g) in calf feces with / without additives

Experimental group

Week Control Inulin Protexin Synbiotic SEM P-Value
2 7.67¢ 7.68° 7.65P 7.57® 0.033 0.0029
4 7.68P 7.642 7.628 7.542 0.041 0.0401
6 7.71° 7.61° 7.58P 7.518 0.036 0.0217

abed Means within the same line with different superscripts differ significantly (P<0.05)
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Table 5- Blood characteristics of the experimental calves fed with / without additives

Experimental group

Blood Variable

Sampling day Control Inulin Protexin Synbiotic SEM

P-Value

Neutrophil 31.33 28 28 32.8 2.62 0.3936

14 Lymphocyte 67.33 70.66 70.66 64.83 2.88 0.2564

Neutrophil 27.33 30.16 30.16 29 1.93 0.7012

42 Lymphocyte 69 69.5 69.5 66.67 2.43 0.9265
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Introduction: Dairy calves, before weaning, are susceptible to various pathogens and nutritional
problems. For decades, antibiotics were in use to increase the performance of calves and to lower the
cost of medication. However, in the recent years, the use of antibiotics as growth enhancers in animal
husbandry have been questioned by the scientific community due to the development of antibiotic
resistance strains. Numerous studies have shown the association between the use of sub-therapeutic
dose of antibiotics and antibiotic-resistant organisms (Amabile-Cuevas 1995, Piddock 1996). In an
effort to replace antibiotics from animal feeds, many natural and synthetic additives have been
proposed. Probiotic, prebiotics and combination of probiotic and prebiotic (synbiotics) are examples
of these additives (Heinrich 2003, Morill 1995).

Probiotics are the live food micro-organisms and their positive effects on the microbial balance of the
host animal have been repeatedly proved. Probiotics have been shown to have many biological
functions, including protecting young animal against enteropathic disorders (Windschitle et al. 1991,
Timmerman et al. 2005), increasing feed efficiency and weight gain (Cruywagen et al. 1995,
Lesmiester et al. 2004) and improving the state of immune system (Yoon et al. 1995, Timmerman et
al. 2005). Prebiotics are indigestible carbohydrates that are not digestible in whole gastro-intestinal
tract of farm animals.

Mannanoligosaccharide (MOS) and B-glucan are prebiotics derived from Saccharomyces cerevisiae
cell wall, are common prebiotics, could block fimbriae of pathogenic bacteria, and thus, prevent their
adhesion to the mucosal epithelium (Kogan and Kocher 2007). Synbiotics are the feed additives
derived from a combination of probiotics and prebiotics. The aim of this study was to investigate the
effect of adding probiotic, prebiotic and synbiotic to whole milk on the growth, intake, and immune
function of suckling calves.

Materials and methods: Twenty four Holstein male calves with an average live body weight of 42
+ 3 kg were assigned to the following treatments based on their live body weight: 1) Control group
(feeding suckling calves with whole normal milk without any additive), 2) Feeding suckling calves
with whole normal milk + 1.5 g per calf per day Protoxin probiotic (multivariate probiotic including
seven filaments of bacteria and two filaments of yeast at a concentration of 2 x 10° cfu / g), 3) Feeding
suckling calves with whole normal milk + 5 g per calf per day Inulin prebiotic, and 4) Feeding
suckling calves with whole normal milk + 1.5 g per calf per day Protexin + 5 g per calf per day Inulin.
Calves were fed twice daily at 7 and 16 hours. All the calves were fed by a starter contained: barely
(26%), corn (17%), soybean meal (20%), flax seed (10%), wheat bran (9%), dried sugar beet pulp
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(5%), cottonseed (4%), fish meal (4%), cotton seed meal (3%), salt (0.1%), lime (0.1%), dicalcium
phosphate (0.1%), bentonite (0.2%), vitamin (0.75%), and mineral supplement (0.75%) for 60 days.
Water was available at all times. Fecal samples were collected from rectum with sterile rubber gloves
and placed in sterile plastic tubes with lid. The samples were stored in a freezer at -20°C until analysis
for counts of E. coli. In-vitro survival and enumeration of E. coli were determined according to the
method of Gue et al. (2006). Blood samples were collected from jugular veins on d 14 and 42,
approximately 3 h after the morning feeding and transported to the laboratory. Serum was separated
from blood by centrifugation at 2,000xg for 10 min. Serum was frozen at -25°C till analyzed for
neutrophil, lymphocyte and monocyte concentration

Statistical analysis: Statistical analysis was performed based on ANOVA, general linear model
(GLM) procedure by SAS software. The data were analyzed by complete randomized design
assuming calf as test unit and re-calibration. The influence of time as well as the interactions between
the time and the behavior were considered as a constant. when studying and analyzing blood
variables.

Results and Discussion: The data analysis showed that there was a significant difference (P<0.05)
between the control and the treatment groups in terms of feed intake. In majority of the previous
experiments that have studied the effects of probiotics in calves, researchers focused on a one and or
two strain of probiotics. Quigly et al. (1992) found no significant effect of yeast probiotic on intake
of starter in dairy calves. Similarly, Donovan et al. (2002) reported that intake of dry matter of starter
was similar between prebiotic-fed and normal diet -fed calves. However, Rust et al. (2000) reported
increased dry matter intakes (DMI) in beef steers which received lactic acid-based probiotic. In
contrary, Michael and Abney et al. (2001) reported no significant difference in DMI between calves
received probiotic and prebiotic and control group. In line, our findings show that multi-strain probiotic
fed, prebiotic-fed and synbiotic-fed calves had significantly (P<0.05) higher daily weight gain than
the control group.

However, there was no significant difference (P>0.05) between the calves fed on milk containing
probiotic and prebiotic additives. The effect of probiotics can be explained by the fact that, upon
consumption these beneficial microorganisms (e.g., lactobacillus acidophilus and enterococcus
faecium) will start to colonize and multiply in the large intestine excluding harmful bacteria from the
digestive system. Prebiotic in the colon and large intestine are readily fermented by these beneficial
bacteria increasing the population of beneficial microorganisms subsequently repressing the number
of harmful bacteria in the digestive tract.

In addition, the production of volatile fatty acid (VFA) by prebiotic fermenting bacteria in animals
may improve energy efficiency and alter intestinal morphology. These possible changes in the
microbiology and chemistry of the large intestine may be responsible for improved average daily gain
(ADG) at the ending weeks. It is also believed that probiotics and prebiotics can improve digestibility
of dry matter, energy, crude protein, and amino acids (Li 2008, Kong 2008 and 2011) and increase
bioavailability of minerals in the gut. Jatkauskas et al. (2010) found that adding Enterococcus faecium
probiotic to milk would increase ADG and dry matter intake by calves. As presented in table 3, fecal
Escherichia coli counts were lower in probiotic-, prebiotic- or symbiotic-fed calves than the control
group (P<0.05).

Two mechanisms by which probiotics may reduce harmful bacteria such as E. coli in intestinal tract
and fecal matter have been previously proposed. Firstly, probiotics microorganisms produce
metabolites such as organic acids, hydrogen peroxide, and bacteriocins, which may act as
antimicrobials against some pathogens. Second mechanism would be related to competitive
inhabitation and attachment of harmful bacteria to the intestinal epithelial surfaces. Elam et al. (2003)
reported that lactobacillus acidophilus decreased fecal E. coli shedding in beef steers.
Mannanoligosaccharides (MOS) prebiotic is thought to bind the lectins in the cell wall of certain
pathogenic bacteria. This binding of the MOS to the pathogenic cell wall inactive the binding sites of
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the bacteria; thus, they are flushed out of the gastrointestinal tract without causing pathogenic effects.
Liu et al. (2008) studied the effects of prebiotic on fecal shedding of E. coli and lactobacillus in
weaning pigs. They concluded prebiotic containing that diet decreased E. coli count and increase
lactobacillus in the feces on d 21 compared with the control diet. However, Michael and Abney et al.
(2001) observed no significant difference in fecal E. coli populations of calves received probiotic,
prebiotic, and control calves. Timmerman et al. (2005) reported that adding multi-strain probiotics to
milk substitutes reduced diarrhea in suckling calves. Mann et al. (1980) reported the effects of E. coli
in infant lambs receiving Lactobacillus.

Serum and blood plasma biochemical data showed that there was no significant difference in
neutrophil and lymphocyte rates in different time intervals.

Shim et al. (2005) reported that hematological traits (WBC count, neutrophil, monocyte, lymphocyte
and hemoglobin) were not affected by prebiotic, multi-strain probiotic and synbiotic in weaned pigs.
However, Heinrich et al. (2002) found that immune parameters such as lymphocytes, leukocyte and
neutrophils tended to increase by supplementation of synbiotic (combining lactobacillus and
fructooligosaccharide).

Conclusion: Addition of multi-strain probiotic, prebiotic and synbiotic to whole milk of suckling
calves increases their daily weight gain and feed intake. These treatments also reduced the E. coli and
pathogenic bacteria counts in the gastrointestinal tract of calves. There was no significant difference
in blood neutrophil and lymphocyte levels of calves fed milk containing additives in comparison with
the control calves. It can be concluded that feeding the suckling calves with whole milk containing
prebiotics, probiotics, or their mixture would result in better performance in terms of daily weight
gain, feed conversion ratio as well as health of the animals.
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