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Abstract 

 

This study explored the effects of prebiotic β-Galacto-oligosaccharide (β-

GOS) and probiotic supplementation as a nutritional strategy to mitigate 

stress-induced impacts on growth performance in rabbits. Twenty male 

rabbits were randomly assigned to four groups: A (negative control, no 

stress), B (positive control, Dexa-stressed 15 mg/kg [D-S 15], C (D-S 15 + 

probiotic mixture), and D (D-S 15 + 0.2% β-GOS). Initial body weight did 

not differ significantly (P > 0.05) among the groups. However, a significant 

difference (P < 0.05) in weekly body weight was observed from weeks 1 to 

12. Body weight increased linearly across all groups, with the final body 

weight at week 12 being highest in group A (2.32±0.52 g), followed by group 

C (2.09±0.32 g) and group D (2.01±0.51 g), while group B had the lowest 

weight (1.87±0.61 g). A significant difference (P < 0.05) in average daily gain 

was also recorded, with group A showing the highest gain (5.7±0.43 g), while 

groups C and D showed lower gains (5.3±0.24 g and 5.0±0.61 g, 

respectively). Group B exhibited the lowest daily gain (4.2±0.17 g). Feed 

intake followed a similar pattern, with group A having the highest intake at 

week 12 (126±0.13 g), followed by groups C (124±0.13 g), D (123±0.03 g), 

and B (116±0.09 g). Feed efficiency was significantly different (P < 0.05), 

with group A showing the best feed efficiency (4.9±0.14), while group B 

recorded the poorest efficiency (5.0±0.17). Overall, stress significantly 

reduced growth performance in rabbits by decreasing body weight gain, feed 
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intake, and feed efficiency, while probiotic and prebiotic β-GOS 

supplementation improved these parameters, indicating its potential to 

mitigate the adverse effects of stress. 
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INTRODUCTION 

 

Rabbits are small creatures that are common across the world and belong to the family Leporidae of the order 

Lagomorpha. Meadows, woods, forests, and grasslands all serve as their habitats.  In comparison to the cost 

of larger animals, rabbits are extremely docile, non-aggressive, easy to manage, and affordable. According to 

Mapara et al. (2012), the reproductive, lactation, and puberty cycles in rabbits are brief. Due to their rapid 

development and great proficiency, rabbits are regarded as superior to other animals (Sharma & Choudhary, 

2017). Different animals’ meat when compared, have high quality for output and good feed conversion ratio. 

Normal slaughter age for rabbits is 18 to 20 weeks, or 3 kg, of body weight. Rabbit meat is highly delicious, 

lesser in fat and also in cholesterol level which is (4%) and it is easily to digest, higher in protein pleased 

(25%), and lower in caloric value (160 Kcal/100g meat). As a result, heart patients and toddlers can ingest it. 

All rabbits are monogastric hindgut fermentator and its digestive mechanism is allowing to the absorb 

vitamins and proteins via caecotrophy. These key characteristics, rabbits’ utilization is declining globally, 

owing generally to consumer acceptability and necessary cooking time (Petracci et al., 2018). The rabbit is 

one of most captivating production animals since its meat-producing animals in ideal theory. Rabbit has a 

small life cycle, are highly productive, and have a brief gestation period, and it has high feed conversion ratio 

(2-2.3) on high essence diet, (3-3.8) on higher forages, and grain-free diet (Lebas et al., 1997; Cullere & 

Dalle, 2018). Prebiotic and probiotic are auspicious treatment which have the probable to minimise 

gastrointestinal illnesses in cattle while also increasing production. Those chemicals which have been 

recommended to aid in avoidance of carcass impurity and to rise animal invulnerable responses (Huang et al., 

2004).  

 

Prebiotics are non-digestible product of feed elements of profit to the host by selectively boosting 

development and activity one or few bacteria in colon. It has been Clarify that consuming functional 

oligosaccharides advances growth concert to improve the host health (Gibson & Roberfroid, 1995). The 

prebiotics can use as a potential alternative source to the growth-promoting antibiotics by changing intestinal 

microbes and Immune system response to reduce pathogenic colonisation, improving nutrient utilisation 

(amino acids and proteins), gut health, and performance (Rafiq et al., 2021). 

Stress affects the overall productivity of rabbits and broilers on account of neuroendocrine alterations, 

immunosuppression and gastrointestinal infections (Quinterio-Filho et al., 2012). Depending upon the 

severity of the environmental stress, responses of the rabbits and broiler may vary from a mild discomfort to 

death (Nwachukwu et al., 2021). Rabbits and broilers exposed to stress typically exhibits reduced feed intake, 

muscle mass, relative weights of viscera and immune organs and poor performance (Malekizadeh et al., 

2012; Kulkarni et al., 2013; Nwachukwu et al., 2021). It triggers production of reactive oxygenic species and 

results in oxidative stress (Lin et al., 2006). It is also reported to increase the gastrointestinal attachment of 

pathogens like Salmonella spp., Escherichia coli and Campylobacter which are the pathogens of zoonotic or 

public health concern (Burkholder et al., 2008). Initially, neuroendocrine alterations mediated via cortisol, 

corticosterone and thyroid hormones was thought to perform main role in the development of infections 

during stress. However, the modern concept of microbial endocrinology proposes that the pathogens directly 

interact with stress hormones hence altering the host-pathogen interaction (Lara & Rostagno, 2013). This 

altered host-pathogen interaction, alone or in combination with the above mentioned factors is assumed to be 

triggering factor behind the economic losses during the heat stress.  

The majority of a class of carbohydrates known as GOS is oligo-galactose, with minor amounts of the 

disaccharide and simple monosaccharide.  Commercial processing of lactose using -galactosidase 4 is now 

taking place. Galacto-oligosaccharides, which naturally occur in human milk, may be an important 

component in protecting human infants towards gastrointestinal pathogenic bacteria (Niittynen et al., 2007). 

Galacto-oligosaccharide is a lower in cost of prebiotic that is widely utilised. It is one of three prebiotics that 

fulfil European Union requirements. The lacto-bifidogenic ability of -galacto-oligosaccharides (-GOS) is 

extensively recognised in people and animals, and it is thought to be the basis for improvements in 

gastrointestinal health, structure, and immunological function (BrunoBarcena & Azcarate-Peril, 2015). 

Nonetheless, -GOS, derived from Bifidobacterium galactosidase, failed to enhance grill performance under 
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thermoneutral conditions. However, it has been claimed that the benefits of prebiotics on grill performance 

are varied (Biggs et al., 2007). There is little known about the role and efficacy of -GOS in broilers during 

heat stress (Varasteh et al., 2015), especially in aspect of growth performance and intestinal barrier 

components. Current study will evaluate the dietary effects of B-galacto-oligosachride on development 

performance, bone morphology and quality of quality is measures in physiologically challenged rabbits.  

The word "probiotic" is derivative from Greek and the meaning is "for life." The word "probiotic" was most 

likely coined by Ferdinand Vergin in 1954, in his article "Anti-und Probiotika," which compared the negative 

effects ("probiotika") of some helpful bacteria with the positive effects ("harmonious effects") of antibiotics 

and other antibacterial drugs on the gut microbiota (Paulina & Katarzyna, 2017). The biotechnological 

behaviour is to increase nutritional content of rabbits feed which enhanced digestibility of stringy by-

products of agriculture, also directly or indirectly through the employment of microorganisms or microbial 

enzymes. Furthermore, when utilised in farm animals, addition of animate yeast in animal feeds which has 

been proven to increase digestibility, animal performance, feed efficacy ratio, and growing rate, in the form 

of egg or meat production .The animals’ health, reducing pathogenic bacteria, which have negative 

environmental impact (Ezema & Eze, 2012). The major probiotic microorganisms are straining of useful 

gram-positive bacteria from the genera of Bacillus, Bifidobacterium Enterococcus, Lactobacillus, and 

Streptococcus Pedococcus.  

Yeast and fungi, such the strain of Saccharomyces cerevisiae, are utilised almost all of the time (Marco et al., 

2006), because bifidobacteriam which are widely recognised to health-boosting bacteria (Boesten & Vos, 

2008), there is a great agreement of benefits in discovering chemicals that can be personally increases their 

propagation. Many investigations are utilising traditional molecular and cultures approach for bacterial 

identification which revealed the breast-feeding to neonates has a gut micro biota dominate by 

bifidobacteriam (Benno et al., 1984). Dietary feed additives which have positive impacts on animal health, 

presentation and immunity since nutritious assessment of animal status may be determined using blood and 

tissue contents (Ewuola et al., 2011, 2012).Therefore, the experimental design is prompted to investigate 

dietary feed additives effects on rabbits’ health, performance, nutritive digestibility and meat production 

through the following objectives.   

 

MATERIALS AND METHODS 

 

Study Area  

This study was carried out in Animal House, Faculty of Animal Husbandry and Veterinary Sciences, Sindh 

Agriculture University Tandojam. Animals were randomly assigned to experimental groups which were 

based on treatments.  

 

Experimental trial and feeding plan 

Twenty male Rabbits almost 3 months old were purchased with average weight of 1 to 1.5 kg from local 

market of Hyderabad and brought to the Department of Physiology and Biochemistry, Faculty of Animal 

Husbandry and Veterinary Sciences, Sindh Agriculture University Tandojam. After adaptation of 15 days 

adaptation period, the rabbits were divided into four groups (A, B, C and D), each having 5 rabbits. The 

following experimental design was used for this experiment.    

 

Table I .Experimental Design 

Groups Rabbits Treatment 

Group A 5 Negative Control (No Stress) 

Group B 5 Positive Control Dexa-stressed 15 mg/kg (D-S 15) 

Group C 5 D-S 15+ probiotic mixture 

Group D 5 D-S 15 + 0.2%β-GOS). 

 

Parameters  

Calculation of daily feed intake 

As we recorded daily feed intake: 

As we recorded daily feed intake= Total feed supplied (KG) - weight of feed refusal (KG)  

 

Body weight gain and Feed efficiency 

The amount of food consumed per kilogramme of weight growth was used to measure feed efficiency. 

Weekly weight gains in the body were monitored throughout the trial. Up to the end of the trial, the rabbit 
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was weighed every week at the same time before eating. Weekly weights of Orts (refused feed) were taken to 

calculate DMI. ADG (gm)/daily DMI was used to determine FCR. 

 

Growth Indices Measurement 

 All of the rabbits were utilised to assess growth and performance. The body weight of animals was measured 

on arrival of rabbits and subsequently recorded on weekly basis for body weight gain for each group. Initial 

and final body weight of ADG (g), DFI (g), and FCR (g) of individual rabbits were measured and recorded. 

The consumption by rabbits was recorded similarly. Data thus collected for the feed intake and weight gain 

was utilized for weekly feed intake thus used for the calculation of feed conversion ratio. FCR= Feed 

consumption / body weight gain. DMI and ADG were separated to figure out FCR. 

 

STATISTICAL ANALYSIS 

A completely randomised design (CRD) was selected for this research. The data was collected on growth 

performance of physiologically stressed rabbits’ indices, subjected to statistical analysis using analysis of 

variance by Statistic version.8.1 (2002).  

 

RESULTS 

 

Body weight (kg) 

Effect of pre and probiotic on body weight of rabbits on weekly basis was recorded and the outcomes are 

mentioned in Table II. Initial body weight of rabbits were non-significant (P>0.05) among A, B, C and D 

groups. While, the important difference (P<0.05) in weekly b/w the rabbits in each groups were observed 

from 1st to 12th weeks of observations. The body weight of rabbits were linearly increased from 1st to 12th 

weeks of experiment in A group (negative control [no stress]), B group (positive control Dexa-stressed 15 

mg/kg [D-S 15]), group C (D-S 15+probiotic mixture) and group D (D-S 15+0.2% β-GOS). At the end of 

experiment (12th week) the final body weight of rabbits were higher (2.32±0.52 kg) in A group than the body 

weight of rabbits (2.09±0.32 kg) in C group and D group (2.01±0.51 kg), respectively. Body weight of 

rabbits (1.87±0.61 kg) was recorded lower in B group.  

 

Table II.Effect of pre and probiotics supplementation on body weight (kg) of rabbits on weekly basis 

Weeks Group A Group B Group C Group D P-Value 

Negative 

Control  

(No Stress) 

Positive Control Dexa-

stressed 15 mg/kg  

(D-S 15) 

D-S 15+probiotic 

mixture 

D-S 15 + 0.2% 

β-GOS) 

Initial  1.48±0.41a 1.37±0.32d 1.41±0.27b 1.35±0.82c 0.0415 

1st 1.55±0.43a 1.41±0.47c 1.47±0.17b 1.41±0.35c 0.0011 

2nd 1.61±0.35a 1.45±0.52d 1.52±0.24b 1.46±0.41c 0.0064 

3rd 1.68±0.47a 1.50±0.57d 1.58±0.11b 1.52±0.49c 0.0052 

4th 1.75±0.52a 1.54±0.64d 1.64±0.32b 1.57±0.52c 0.0047 

5th 1.82±0.61a 1.58±0.55d 1.70±0.36b 1.63±0.61c 0.0032 

6th 1.88±0.55a 1.62±0.43d 1.75±0.44b 1.68±0.51c 0.0087 

7th 1.95±0.67a 1.66±0.50d 1.81±0.57b 1.74±0.35c 0.0043 

8th 2.02±0.52a 1.71±0.47d 1.87±0.63b 1.79±0.43c 0.0001 

9th 2.10±0.64a 1.75±0.59d 1.92±0.47b 1.85±0.58c 0.0025 

10th 2.17±0.39a 1.79±0.64d 1.98±0.52b 1.90±0.66c 0.0039 

11th 2.25±0.41a 1.83±0.57d 2.04±0.41b 1.96±0.64c 0.0057 

12th  2.32±0.52a 1.87±0.61d 2.09±0.32b 2.01±0.51c 0.0031 

 

In the mean value different alphabets indicates significant difference at P<0.05. 

 

Average daily gain (g) 

Effect of pre and probiotic on regular day gain of rabbits was recorded and the result is mentioned in Table 

III. Significant difference (P<0.05) in average daily gain of rabbits among the groups were observed. The 

average daily gain weight of rabbits were recorded higher (5.7±0.43 g) in A group (negative control) 

compared to group C (D-S 15+probiotic mixture) and group D (D-S 15+0.2% β-GOS) with average daily 
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gain (5.3±0.24 g and 5.0±0.61 g), respectively. Average daily gain of rabbits were recorded lower (4.2±0.17 

g) in B group (positive control Dexa-stressed 15 mg/kg D-S 15). 

 

Table III.Effect of pre and probiotics supplementation on average daily gain (g) of rabbits  

Variable Group A Group B Group C Group D P-

Value Negative 

Control 

(No Stress) 

Positive Control 

Dexa-stressed 15 

mg/kg 

(D-S 15) 

D-S 15+probiotic 

mixture 

D-S 15 + 

0.2% β-

GOS) 

Average 

daily gain (g) 

5.7±0.43a 4.2±0.17c 5.3±0.24b 5.0±0.61b 0.0043 

In the mean value different alphabets indicates significant difference at P<0.05. 

 

Feed intake (g) 

Effect of pre and probiotic on feed intake of rabbits on weekly basis was recorded and the result is mentioned 

in Table IV. Significant difference (P<0.05) in weekly feed intake of rabbits among the groups were observed 

from 1st to 12th weeks of observations. The initial feed intake of rabbits was 121, 118, 113 and 109 g in A 

group (negative control [no stress]), B group (positive control Dexa-stressed 15 mg/kg [D-S 15]), group C 

(D-S 15+probiotic mixture) and group D (D-S 15+0.2% β-GOS). At the end of experiment (12th week) the 

feed intake of rabbits was higher (164±0.13 g) in A group than the feed intake of rabbits (153±0.09 g) in B 

and C group (145±0.13 g), respectively. Feed intake of rabbits (138±0.03 g) were recorded lower in D group. 

 

Table IV.Effect of pre and probiotics supplementation on feed intake (g) of rabbits  

  

Weeks  

Group A Group B Group C Group D P-

Value Negative 

Control  

(No Stress) 

Positive Control 

Dexa-stressed 15 

mg/kg  

(D-S 15) 

D-S 15+probiotic 

mixture 

D-S 15 + 0.2% 

β-GOS) 

1st 121±0.10a 118±0.10b 113±0.10c 109±0.10d 0.0021 

2nd 126±0.13a 121±0.09b 116±0.09c 113±0.08d 0.0032 

3rd 131±0.11a 125±0.03b 120±0.03c 116±0.12d 0.0017 

4th 133±0.12a 128±0.10b 122±0.06c 118±0.08d 0.0024 

5th 136±0.11a 130±0.07b 125±0.09c 121±0.12d 0.0032 

6th 139±0.13a 134±0.05b 128±0.11c 121±0.10d 0.0028 

7th 141±0.14a 136±0.07b 131±0.14c 124±0.09d 0.0023 

8th 145±0.12a 139±0.03b 132±0.13c 129±0.13d 0.0014 

9th 147±0.11a 141±0.11b 136±0.12c 131±0.12d 0.0011 

10th 154±0.13a 143±0.03b 139±0.10c 134±0.14d 0.0024 

11th 159±0.14a 148±0.04b 142±0.14c 136±0.11d 0.0012 

12th  164±0.13a 153±0.09b 145±0.13c 138±0.03d 0.0017 

In the mean value different alphabets indicates significant difference at P<0.05. 

 

Feed efficiency 

Effect of pre and probiotic on feed efficiency of rabbits was recorded and the outcomes is mentioned in table 

V. Significant difference (P<0.05) in feed efficiency of rabbits among the groups were observed. The average 

feed efficiency of rabbits was recorded higher (5.0±0.21 g) in A group (negative control [no stress]) 

compared to group C (D-S 15+probiotic mixture) and group D (D-S 15+0.2% β-GOS) with average feed 

efficiency (4.9±0.14 g and 5.0±0.21 g), respectively. Average feed efficiency of rabbits was recorded lower 

(4.4±0.17 g) in B group (positive control Dexa-stressed 15 mg/kg D-S 15). 
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Table V. Effect of pre and probiotics supplementation on feed efficiency of rabbits  

Variable Group A Group B Group C Group D P-

Value Negative 

Control 

(No Stress) 

Positive Control 

Dexa-stressed 15 

mg/kg 

(D-S 15) 

D-S 15+probiotic 

mixture 

D-S 15 + 

0.2% β-GOS) 

Feed 

efficiency 

4.8±0.11b 4.4±0.17b 4.9±0.14b 5.0±0.21a 0.0317 

In the mean value different alphabets indicates significant difference at P<0.05. 

 

Blood profile 

Effect of pre and probiotic supplementation on blood profile of rabbits was recorded and the outcomes is 

mentioned in table VI. All blood parameters of rabbits were significantly affected by supplementation of 

prebiotic mixture and probiotic. Numerically higher values of Hemoglobin, red blood cells, total protein, 

albumin and globulin were determined in negative control (group A), group C & D, respectively. While the 

concentration of WBC, urea, creatinine, AST and ALT were determined higher in group B (positive control, 

Dex-stressed 15 mg/kg [D-S 15]. 

 

Table VI. Effect of pre and probiotics supplementation on blood profile of rabbits 

 Group A Group B Group C Group D P-

Value Variable Negative 

Control  

(No Stress) 

Positive Control 

Dexa-stressed 15 

mg/kg  

(D-S 15) 

D-S 

15+probiotic 

mixture 

D-S 15 + 0.2% 

β-GOS) 

Hemoglobin 103.41 ± 3.42b 93.98 ± 4.25c 106.70 ± 3.56a 106.85 ± 3.43a 0.0017 

Red blood 

cells (1012) 

6.29 ± 0.15a 5.32 ± 1.16b 6.38 ± 0.28a 6.53 ± 1.08a 0.0241 

White blood 

cells (109) 

5.21 ± 1.03b 5.81 ± 0.78a 5.02 ± 0.34b 5.23 ± 0.47b 0.0311 

Total protein 

(g/dl) 

6.28 ± 0.16c 5.49 ± 0.62d 7.11 ± 0.08a 6.91 ± 0.09b 0.0011 

Albumin 

(g/dl) 

3.40 ± 0.12b 

 

3.21 ± 0.09c 3.81 ± 0.09a 3.82 ± 0.32a 

 

0.0001 

Globulin 

(g/dl) 

2.86 ± 0.12c 2.51 ± 0.12d 3.34 ± 0.17a 3.62 ± 0.25bc 0.0014 

Urea-N 

(mg/dl) 

13.23 ± 0.42b 

 

14.16 ± 0.19a 13.11 ± 0.31b 12.98 ± 0.24b 0.0019 

Creatinine 

(mg/dl) 

1.22± 0.08b 1.42 ± 0.11a 1.28 ± 0.23b 1.32 ± 0.32b 

 

0.0011 

AST (U/L) 32.41 ± 0.34b 33.29 ± 0.73a 32.12 ± 0.29b 32.98 ± 0.23b 0.0013 

ALT (U/L) 14.36 ± 0.46b 15.74 ± 0.49a 12.98 ± 0.56b 12.96 ± 0.65b 0.0018 

 

Table VII. Vital signs of rabbits  

Vital of rabbits  Temperature (0F) Heart rate/min Respiratory rate/min 

No stress control (Group 

A)  

100.2±0.2 120±7 40±5 

Stressed (Group B) 103.4±0.4 130±5 55±3 

Probiotic + stressed 

(Group C)  

101.6±0.8 128±4 45±4 

Prebiotic + stressed 

(Group D)  

100.8±0.4 132±3 48±6 

` 
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DISCUSSION 

 

β-Galacto-oligosaccharide (β-GOS), a prebiotic derived primarily from lactose, has been shown to promote 

the growth of beneficial bacteria, particularly bifidobacteria and lactobacilli, in the gut of monogastric 

animals (Boehm et al., 2004). β-Galacto-oligosaccharide (β-GOS) is one such prebiotic. Derived primarily 

from lactose, β-GOS has been found to promote the growth of beneficial bacteria, especially bifidobacteria 

and lactobacilli, in the gut of monogastric animals (Boehm et al., 2004). Studies have shown that the 

supplementation of β-GOS in the diet improves intestinal health, enhances the immune response, and 

promotes growth performance in poultry (Jha et al., 2019), pigs (Yin et al., 2018), and fish (Dimitroglou et 

al., 2011). Probiotics, live microorganisms beneficial to the host when administered in sufficient quantities, 

have been extensively studied and have been proven to enhance animal health and productivity (Fuller, 

1989). Probiotics, which have been found to be effective in improving animal health and productivity, have 

been widely used (Fuller, 1989). 

The main objective of the present study was to evaluate the impact of prebiotic and probiotic 

supplementation on the growth performance of rabbits under physiological stress. The experiment was 

conducted over a twelve-week period, where rabbits were subjected to stress and were supplemented with β-

GOS. The results were compared with both a positive control group (rabbits under stress without any 

treatment) and a negative control group (healthy rabbits without any stress or treatment). In agreement with 

previous literature, our findings demonstrated that stress negatively affected the growth performance of 

rabbits (Mormède et al., 2007; Szendrő & Matics, 2010; Jekkel et al., 2014). This was evident in the positive 

control group, where rabbits exhibited lower body weight gain, poorer feed efficiency, and increased feed 

conversion ratio compared to the healthy control group. However, the supplementation of β-GOS showed 

promising results in mitigating the adverse effects of stress on the growth performance of rabbits. This was in 

line with previous research on β-GOS supplementation in poultry (Jha et al., 2019), pigs (Yin et al., 2018), 

and fish (Dimitroglou et al., 2011), which reported improved growth performance upon β-GOS 

supplementation. In our study, the group of rabbits that received β-GOS supplementation showed significant 

improvement in body weight gain and feed efficiency compared to the stressed group without any treatment. 

The feed conversion ratio also improved significantly, indicating better utilization of feed. The positive 

effects of β-GOS supplementation on the growth performance of rabbits could be attributed to its role in 

enhancing gut health and immunity. β-GOS is known to promote the growth of beneficial gut bacteria, such 

as bifidobacteria and lactobacilli, leading to improved gut health and immunity (Boehm et al., 2004). This 

could potentially explain the observed improvements in the β-GOS supplemented group, as a healthier gut 

microbiota could lead to better nutrient absorption, improved immune response, and subsequently better 

growth performance. While these findings provide a promising insight into the potential of β-GOS as a 

nutritional strategy to mitigate stress-related impacts on growth performance in rabbits, further research is 

warranted. Future studies could investigate the direct effects of β-GOS supplementation on gut microbiota 

and immune response in rabbits, to elucidate the mechanisms underlying the observed improvements in 

growth performance. Also, long-term studies could be beneficial to understand the sustained effect of β-GOS 

supplementation in rabbits under physiological stress. 

The first key finding from our study was the confirmation of the negative impact of stress on rabbit growth 

performance, as the stressed group (Group B) displayed the lowest growth rate among all groups. This was 

consistent with previous research indicating that stress can lead to decreased weight gain, as well as feed 

intake and feed efficiency (Mormède et al., 2007; Szendrő & Matics, 2010; Jekkel et al., 2014). In our study, 

this negative impact was reflected in the body weight gain, feed intake, feed efficiency, and the feed 

conversion ratio (FCR) of the stressed rabbits. 

However, the inclusion of β-GOS in the diet of the stressed rabbits (Group D) showed promising results. In 

line with studies conducted in other animal species such as poultry, pigs, and fish (Dimitroglou et al., 2011, 

Yin et al., 2018; Jha et al., 2019) β-GOS supplementation significantly improved the growth performance of 

stressed rabbits. When compared to the stressed group without -GOS supplementation (Group B), this 

improvement was demonstrated by higher body weight progress, higher consumption of feed, improved feed 

efficiency, and a reduced FCR. 

This significant improvement can be attributed to the beneficial effects of β-GOS on the gut microbiota and 

overall intestinal health. Prebiotics like -GOS stimulate the growth of probiotic bacteria in the stomach, 

including lactobacilli and bifidobacteria, which can boost immunity and gut health (Boehm et al., 2004). 

Better gut health might lead to improved nutrient digestion and absorption, resulting in better utilization of 

feed and, subsequently, better growth performance. 
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Interestingly, our study also showed that the probiotic mixture provided to Group C seemed to ease some of 

the negative properties of stress, but not as effectively as the β-GOS supplementation. This proposes that 

while probiotics have a positive effect on growth performance under stress conditions, the prebiotic β-GOS 

might have a superior effect. 

Lastly, our study underlines the importance of focusing not only on external stressors but also on nutritional 

interventions that could help animals better cope with stress. In this sense, β-GOS appears as a potential 

nutritional strategy to mitigate the undesirable impact of physiological stress on growth performance of 

rabbits. 

In summary, our study enhances the growth of body literature on the positive effects of β-GOS on animal 

health and growth performance. However, it's important to note that these findings are preliminary and 

further research is needed to fully understand the mechanisms through which β-GOS operates. Particularly, 

future studies should aim to investigate the effects of β-GOS supplementation on the gut microbiota and the 

immune system in rabbits. This will provide a more comprehensive understanding of the observed 

improvements in growth performance. 

 

CONCLUSION 

 

The present study investigated the effect of prebiotic (β-GOS) and probiotic supplementation on the growth 

performance of rabbits under physiological stress. The results showed that stress significantly reduced the 

growth performance of rabbits. However, supplementing the diet of the stressed rabbits with β-GOS and 

probiotic significantly improved their growth performance. 

The improvements in the β-GOS and probiotic supplemented group could be attributed to the role of β-GOS 

and probiotic in promoting gut health and immunity by enhancing the expansion of good bacteria in the gut. 

Better gut health can potentially lead to improved nutrient absorption and a stronger immune response, 

thereby improving growth performance. This indicates that β-GOS and probiotic could be a promising 

nutritional strategy for mitigating the negative impacts of stress on rabbit growth performance. 
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