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ABSTRACT: The current study investigated the impact of dietary
supplementation with [-galacto-oligosaccharides on the improvement of
hepatic functions and blood metabolites in physiologically stressed rabbits. A
total of 40 rabbits, including both bucks and does aged 3+0.98 months with an
average weight of 1.48+0.41 Kg were randomly assigned to five different
dietary treatments consisting of 8 rabbits per group in a 12-week trial. The
groups included: Group-A4 (Negative Control; No stress; 0% p-GOS), Group-B
(Positive Control-Dexa-stressed at 15 mg/kg [D-S15 +0% [-GOS]), Group-C
(D-S15+0.1% p-GOS), Group-D (D-S15+0.2% p-GQOS) and Group-E (D-S15 +
0.3% [-GOS). Live body weight increased significantly in Group E compared to
Groups A-D, with a notable increase in the maximum body weight was
observed. in Group E. Group A exhibited a markedly superior feed intake in
comparison to all other groups., while FCR was better for Group E when
compared to Groups A-D.

The comprehensive findings indicate that adding beta galacto oligosaccharide
to a diet can improve daily weight gain, hepatic functions and blood
metabolites for better health outcomes, especially under stressful conditions.
Practical applications in animal nutrition and further investigation across
various species and stress models are warranted.
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INTRODUCTION

Rabbits are regarded as a prime candidate for meat production.due to their
brief life span., high prolificacy, brief gestational duration and efficient feed
conversion capacity on both grain and forage-based diets (Cullere & Dalle Zotte,
2018). These monogastric hindgut fermenters exhibit a distinctive digestive
physiology that enables them to acquire proteins and vitamins via caecotrophy.
Nevertheless, rabbit consumption has witnessed a global decline owing to issues
surrounding consumer acceptance and the prolonged cooking times required
(Petracci et al., 2018).

Prebiotics and probiotics have emerged as promising strategies for curbing
enteric diseases in livestock and augmenting productivity. These substances
effectively prevent carcass contamination while bolstering immune responses
among animals. Prebiotics, which are non-digestible feed constituents, selectively
stimulate the growth of advantageous bacteria within the colon. Various
functional oligosaccharides such as galacto-oligosaccharide, mannan-
oligosaccharide,  chito-oligosaccharide  or  fructo-oligosaccharide  have
demonstrated improved growth performance and enhanced host health status in
rabbits (Huang et al., 2004). B-Galacto-Oligosachride is widely acclaimed for its
lacto-bifidogenic property which enhances gastrointestinal health structure &
immune function across both humans and animals ((Davis et al., 2004; Miguel et
al., 2004, Bruno-Barcena & Azcarate-Peril 2015).

However [B-GOS failed to improve broilers’ performance under
thermoneutral conditions originating from Bifidobacterium galactosidase
suggesting variable effects between species (Biggs et al., 2007). Limited data is
available concerning the influence of B-GOS on rabbit growth performance, liver
functions, and blood chemistry under conditions of heat stress.(Varasteh et al.,
2015). Hence, the current investigation has been devised to assess the impact of
dietary B-galacto-oligosaccharide on growth performance, hematological
parameters, hepatic functions and blood biochemistry in rabbits experiencing
physiological stress.

MATERIALS and METHODS

Experimental design

Forty (40) rabbits, comprising both bucks and does aged 3+0.98 months with
an average weight of 1.48+0.41 kg, were randomly allocated to five dietary
treatments in a 12-week trial. Each treatment group consisted of eight animals.
The rabbits were randomly allocated into five distinct groups namely; Group-A
=Negative Control (No stress; 0% B-GOS) Group-B=Positive Control-Dexa-
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stressed 15 mg/kg (D-S 15+0% B-GOS), Group-C (D-S 15+0.1% B-GOS) Group-
D (D-S 15+0.2% B-GOS) Group-E (D-S 15 + 0.3% B-GOS).

Study Area

The investigation was conducted within the Animal House, located in the
esteemed Faculty of Animal Husbandry and Veterinary Sciences at SAU
Tandojam. The rabbits were assigned to experimental cohorts through a
randomization process that took their respective body weights into consideration.
Sample sizes were determined based on previous research (Charan & Kantharia,
2013; Phuoc & Jamikorn, 2017; Du Sert et al., 2020), with eight animals per
group for growth performance (Liu et al., 2019). The animals were evaluated in a
blinded manner. The rabbits were provided unrestricted access to feed and water
via the nipple system. Weekly recordings of individual feed intake and BW were
taken, while daily measurements of feed intake, BW gain, and feed conversion
ratio (FCR) were calculated as per Abdelatty et al.'s 2019 study. A basal diet
comprising ingredients was administered as control along with dexamethasone
and varying percentages of -GOS.

The feed formula consists of 30% corn, 25% soybean meal, 9% wheat bran,
30% rice husk, 3% fishmeal, 2% dicalcium phosphate, .5 % salt and .45 %
vitamin-mineral premix per kilogram. Methionine is present at a concentration of
.03 % (per kg) while Lysine is present at a concentration of .02 % (per kg). The
proximate composition includes metabolizable energy at a rate of 2744 kcal/kg,
dry matter at a rate of 870.47 g/kg and crude protein at a rate of 180.16 g/kg.
Additionally, the feed contains crude fiber (120.64 g/kg), ether extract (110.62
g/kg) and ash (120.05g /kg).

It's important to note that the vitamin-mineral premix has Vitamin A
with a concentration level of 12,000,000 IU; Vitamin D3 with a concentration
level of 2,5000,000 IU; Vitamin E with a concentration level of 10,000 mg;
Vitamin K3 with a concentration level of 2500 mg; Vitamin Bl with a
concentration level of 1000 mg, Vitamin B2 with a concentration level of 4000
mg, Vitamin B6 at a concentration level of 1500 mg, Vitamin B12 at a
concentration level of 10 mg, Pantothenic acid at a concentrations of 10,000 mg,
Nicotinic acid at a concentration of 20 ,000 mg, Folic acid at a concentration of
1000 mg ,Biotin at as a concetrations of 50 mg, and Choline Chloride at a
concentration of 500 mg, Manganese at a concentration of 60 mg, Zinc at a
concentration of 55 mg, Selenium at a concentration of 100 mg, lodine at a
concentration of 1000 mg, Iron at a concentration of 35 mg, Copper at a
concentration of 10 mg and Cobalt at a concentration of 250 mg.. Additionally,the
antioxidant and carrier limestone CaCO3 was added to fulfill Animal Care
requirements as specified by Ewuola et al. (2011).
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Growth Indices Measurement

All male rabbits (n = 8 per treatment) were utilized for the evaluation of
growth performance.

Parameters

Body weight: Body weight of rabbits was recorded at weekly interval till the
end of experiment (12-week). Body weight was measured on arrival of rabbits and
was subsequently recorded on weekly basis for body weight gain for each group.
The body weight was taken in kilograms using electrical weighing machine.

Daily feed intake: The rabbit was given an ample supply of fresh feed, and
any instances of feed rejection were documented, measured, and subsequently
deducted from the total amount offered. The final amount of consumed feed was
then recorded using the following formula.

Feed intake (g/b/d) = Total feed offered (gm) — Total feed refused (gm/group/d)

Feed conversion ratio:

To calculate the feed conversion ratio, we recorded cumulative weight gain
and feed intake at 12 weeks of age using the following formula: total feed
consumed divided by total weight. We also recorded consumption data for rabbits
in a similar manner. This data was then used to determine weekly feed intake and
calculate the FCR using the formula: Feed consumption divided by body weight
gain (FCR = Feed consumption / Body Weight Gain). Finally, we calculated the
FCR for each individual rabbit by dividing DMI with ADG while measuring and
recording initial and final body weights, ADG, DMI, and FCR values.

Blood Collection and hematological Analysis

Hematology and serum biochemical analyses were conducted on blood
samples obtained from all male animals in each treatment group (n=8). 5 mL of
blood was aseptically collected from the ear vein of each rabbit using either sterile
vacutainer tubes with or without anticoagulant EDTA. The hematological indices
and blood constants were determined following established protocols (Arias-
Mutis et al., 2017). After centrifugation, the serum was decanted and stored at -
20°C until analysis.

Biochemical Parameters:

The serum levels of total protein (TP), creatinine, blood urea nitrogen, and
albumin were analyzed utilizing the Catalyst One Veterinary Chemical Analyzer



Evaluation of the influence of B-galacto-oligosaccharides on hepatic functions 131

(IDEXX Laboratories, Inc. USA) loaded with Chem 10 Clip (Manufacturing #
98-11005-01). Globulin was derived by subtracting albumin from TP, while the
albumin/globulin ratio was obtained via division of the albumin value by the
calculated globulin (Abdelatty et al., 2021). Subsequently, plasma was extracted
and stored at —80 C until analysis. The fasting blood sugar (GLU), total
cholesterol (TC), low-density lipoprotein (LDL), high-density lipoprotein (HDL),
triglycerides (TG), creatinine(CREA), total proteins(TP),albumin(ALB), aspartate
aminotransferase(ASAT), alanine aminotrans ferase(ALAT) ,and alkaline
phosphatase(AP) were assessed using an autoanalyzer(ADIVA 1800;
Siemens,Berlin,Germany)(Kammoun et al.,2016).

Statistical Analyses

An examination was conducted on the growth performance, hematological
responses and serum biochemical responses of rabbits (n = 8) across various
treatments. The results were presented as mean + S.E.M. and analyzed using a
complete randomized design (CRD) through statistical package for soil sciences
(SPSS Inc. Version 20, Chicago IL, USA). Group differences were compared
utilizing Tukey's Test with significance being determined at P<0.05.

RESULTS

Effect of p-galacto-oligosaccharides supplementation on body weight (g) of
growing rabbits

Results on the effects of f-galacto-oligosaccharides supplementation on live
body weight of rabbits is mentioned in Table-1. Data indicates that maximum live
body weight (2400+61g) was noted in group E (basal diet + D-S 15 + 0.3% p-
GOS) as compared to group-B (Negative control No stress, 0% B-GOS), group C
(basal diet + D-S 15 + 0.1% B-GOS ) and group-D (basal diet + D-S 15 + 0.2 B-
GOS) with average live body weight (2200+48g, 2300+32g and 2350+40q),
respectively. Minimum live body weight (2100+40g) was recorded from group-
A=Positive Control-Dexa-stressed 15 mg/kg (D-S 15+0% B-GOS). Statistical
analysis of data revealed significant (P<0.05) difference in live body weight
among all groups. According to Tukey’s HSD test there were five distinct groups
which were significantly different from each other. This indicated that the effect
B-galacto-oligosaccharides were dose dependent effect on live body weight of the
rabbits.
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Table-1: Effects of B-galacto-oligosaccharides on Growth performance traits of
growing rabbits

Traits Group- A Group-B Group-C Group-D GROUP-E
Initial Live 1030+9 1005+12 1025+12 1020+11 1002+13
weight (g)

Final Live 2100+12° 2200+13° 2300+10° 2350+12° 2400+9°
weight ( g)

Average daily | 5, 4a 215+6° 210+3" 200+4° 190+3¢

feed intake, g

A"eg:?ne gany 50+0.4° 60+0.8" 70+0.2¢ 75+0.5° 80+0.5°

Feed
conversion 4.40+0.01° 3.58+0.02" 3.00+0.3° 2.67+0.2¢ 2.38+0.2°
ratio

Abbreviations FI- feed intake: FCR- feed conversion ratio.
Different superscript letters denote P s 0.05 between treatments.
Group- A Negative Control No stress; 0% p-GOS

Group-B Positive Control Dexa-stressed 15 mg/kg (D-S 15+0% B-GOS)
Group-C D-S 15+0.1% B-GOS

Group-D D-S 15+0.2% B-GOS

GROUP-E D-S 15 +0.3% B-GOS

Effect of p-galacto-oligosaccharides supplementation on feed intake (g) of
growing rabbits

Results on the effects of B-galacto-oligosaccharides supplementation on feed
intake of rabbits is mentioned in Table-1. Data indicates that maximum feed
intake (220+4g)was noted in group-A=Positive Control-Dexa-stressed 15 mg/kg
(D-S 15+0% B-GOS),. as compared to group-B (Negative control No stress, 0% [3-
GOS), group C (basal diet + D-S 15 + 0.1% B-GOS ) and group-D (basal diet +
D-S 15 + 0.2 B-GOS) with average feed intake (215+6, 210+3g and 200+4g),
respectively. Minimum feed intake (190+3g) was recorded from group E (basal
diet + D-S 15 + 0.3% B-GOS). Statistical analysis of data revealed significant
(P<0.05) difference in feed intake among all groups. According to Tukey’s HSD
test there was four distinct group which were significantly different from each
other. This indicated that the effect [B-galacto-oligosaccharides were dose
dependent on feed intake of the rabbits.

Effect of p-galacto-oligosaccharides supplementation on body weight gain (g) of
growing rabbits

Results on the effects of P-galacto-oligosaccharides supplementation on
body weight gain of rabbits is mentioned in Table-1. Data indicates that maximum
body weight gain (80£0.5 g) was noted in group E (basal diet + D-S 15 + 0.3% f3-
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GOS ) as compared to group-B (Negative control No stress, 0% B-GOS), group C
(basal diet + D-S 15 + 0.1% B-GOS ) and group-D (basal diet + D-S 15 + 0.2 B-
GOS) with average body weight gain (60+0.8, 70+0.2 and 75+0.5g ), respectively.
Minimum body weight gain (50+0.4g) was recorded from group-A=Positive
Control-Dexa-stressed 15 mg/kg (D-S 15+0% B-GOS). Statistical analysis of data
revealed significant (P<0.05) difference in body weight gain among all groups.
According to Tukey’s HSD test there were five distinct groups which were
significantly different from each other. This indicated that the effect B-galacto-
oligosaccharides were dose dependent on live body weight gain of the rabbits.

Effect of p-galacto-oligosaccharides supplementation on feed conversion ratio of
growing rabbits

Results on the effects of f-galacto-oligosaccharides supplementation on FCR
of rabbits is mentioned in Table-1. Data indicates that minimum FCR (2.38+0.2)
was noted in group E (basal diet + D-S 15 + 0.3% B-GOS) as compared to group-
B (Negative control No stress, 0% B-GOS), group C (basal diet + D-S 15 + 0.1%
B-GOS ) and group-D (basal diet + D-S 15 + 0.2 B-GOS) with average live body
weight average FCR (3.58+0.02, 3.00+0.3 and 2.67+0.2), respectively. Maximum
FCR (4.4+0.01) was recorded from group-A=Positive Control-Dexa-stressed 15
mg/kg (D-S 15+0% B-GOS). Statistical analysis of data revealed significant
(P<0.05) difference in FCR among all groups. According to Tukey’s HSD test
there were five distinct group which were significantly different from each other.
This indicated that the effect -galacto-oligosaccharides were dose dependent on
FCR of the rabbits.

Effect of p-galacto-oligosaccharides supplementation on Blood profile of
growing rabbits

Hemoglobin (g/dL)

Results on the effects of B-galacto-oligosaccharides supplementation on
hemoglobin of rabbits is mentioned in Table-2. Data indicates that maximum
hemoglobin (15.3+0.93 g/dL) group E (basal diet + D-S 15 + 0.3% B-GOS) as
compared to group-B (Negative control No stress, 0% B-GOS), group C (basal
diet + D-S 15 + 0.1% B-GOS ) and group-D (basal diet + D-S 15 + 0.2 B-GOS)
with average hemoglobin (11.4+0.44, 13.7#0.19 and 14.7+0.23 g/dL),
respectively. Minimum hemoglobin (9.9+.51 g/dL) was recorded from group-
A=Positive Control-Dexa-stressed 15 mg/kg (D-S 15+0% B-GOS). Statistical
analysis of data revealed significant (P<0.05) difference in hemoglobin among all
groups. According to Tukey’s HSD test there were five distinct groups which
were significantly different from each other.
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Table-2: Effects of dietary f-galacto-oligosaccharides on complete blood count
(CBC) of rabbits
Traits Group- A | Group-B | Group-C Group-D GROUP-E
Haemoglobin g/dl 9.9+0.51% | 11.440.44° | 13.7+0.19° | 14.7+0.23° 15.3+0.93°
PCV (%) Haemotocrit | 30+1.2° | 32.4+3.6° | 38.8+2.3° | 44.4+1.23° 53+1.85¢
Red Blood Cell x10%/L | 5.8+1.14% | 6.6+1.19° | 7.2¢1.22° | 7.5#1.23% | 7.7+1.24°¢
MCV fL 63.4+1.6° | 66.141.5° | 67+1.6° | 71.1+0.26% | 75.15+0.27°
MCH pg 20.9+2.2° | 22.2+41.2° | 24.5+¢2.5° | 26.41+0.08° | 30.4+0.03°
MCHC g/dI 3342.2° 35+41.2° | 36.6+2.6° 38+1.2¢ 40+1.88°
WBC x10°/L 6.4+1.14° | 7.1+1.19° | 7.2+1.11° | 7.4+1.22°¢ 7.7+1.14°
Neutrophils % 61+5.2° 65+1.5° 68.5+3.6° 70+%2¢ 72+%8¢
Lymphocytes % 32+41.2° 2242.2° 16+1.2° 10+2.7° 5+2.9°
Eosinophils % 2+0.001° 7+1.2° 8+0.02° 10+0.02° 12+0.02°
Monocytes % 3+0.02° 4+0.04° 6+0.36° 8+0.36° 9+0.36°
Basophils % 2+0.02 2+0.01 2+0.01 2+0.01 2+0.01
Platelet count x10°/L | 33+2.02° | 33+2.02° | 19345.5° 319+12.2° 333+2.02°

Different superscript letters denote P s 0.05 between treatments.
Group- A Negative Control No stress; 0% p-GOS

Group-B Positive Control Dexa-stressed 15 mg/kg (D-S 15+0% B-GOS)
Group-C D-S 15+0.1% B-GOS

Group-D D-S 15+0.2% B-GOS

GROUP-E D-S 15 + 0.3% B-GOS

Packed cell volume (PCV) or Haemotocrit (%)

Results on the effects of B-galacto-oligosaccharides supplementation on PCV
of rabbits is mentioned in Table-2. Data indicates that maximum PCV
(53£1.85%) was noted in group E (basal diet + D-S 15 + 0.3% B-GOS) as
compared to group-B (Negative control No stress, 0% B-GOS), group C (basal
diet + D-S 15 + 0.1% B-GOS ) and group-D (basal diet + D-S 15 + 0.2 B-GOS)
with average PCV (32.4+3.6, 38+2.3 and 44.4+1.23 %), respectively. Minimum
PCV (30£1.2 %) was recorded from group-A=Positive Control-Dexa-stressed 15
mg/kg (D-S 15+0% B-GOS). Statistical analysis of data revealed significant
(P<0.05) difference in PCV among all groups. According to Tukey’s HSD test
there were five distinct groups which were significantly different from each other.
This indicated that the effect -galacto-oligosaccharides were dose dependent on
live PCV percentage of the rabbits.
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Red blood cells (RBC) x10"6/uL

Results on the effects of B-galacto-oligosaccharides supplementation on
RBC of rabbits is mentioned in Table-2. Data indicates that maximum RBC
(7.7£1.24 x10"6/uL) was noted in group E (basal diet + D-S 15 + 0.3% B-GOS)
as compared to group-B (Negative control No stress, 0% B-GOS), group C (basal
diet + D-S 15 + 0.1% B-GOS ) and group-D (basal diet + D-S 15 + 0.2 B-GOS)
with average RBC (6.6+1.19, 7.2+1.22 and 7.5+1.23 x1076/uL), respectively.
Minimum RBC (5.8+1.14 x1076/pL) was recorded from group A (control; basal
diet). Statistical analysis of data revealed significant (P<0.05) difference in RBC
among all groups. According to Tukey’s HSD test there were five distinct groups
which were significantly different from each other.

MCV (fL)

Results on the effects of B-galacto-oligosaccharides supplementation on
RBC of rabbits is mentioned in Table-2. Data indicates that maximum MCV
(75.15%0.27 fL) was noted in group E (basal diet + D-S 15 + 0.3% B-GOS) as
compared to group-B (Negative control No stress, 0% B-GOS), group C (basal
diet + D-S 15 + 0.1% B-GOS ) and group-D (basal diet + D-S 15 + 0.2 B-GOS)
with average MCV (66.1+1.5, 67£1.6 and 71.1+1.23 fL), respectively. Minimum
MCV (63.4+1.16 fL) was recorded from group A (control; basal diet). Statistical
analysis of data revealed significant (P<0.05) difference in MCV among all
groups. According to Tukey’s HSD test there were five distinct groups which
were significantly different from each other.

MCH (pg)

Results on the effects of B-galacto-oligosaccharides supplementation on
MCH of rabbits is mentioned in Table-2. Data indicates that maximum MCV
(30.4£0.03 pg) was noted in group E (basal diet + D-S 15 + 0.3% B-GOS) as
compared to group-B (Negative control No stress, 0% B-GOS), group C (basal
diet + D-S 15 + 0.1% B-GOS ) and group-D (basal diet + D-S 15 + 0.2 B-GOS)
with average MCH (22.2+1.2, 24.5+2.5 and 26.41+0.08 pg), respectively.
Minimum MCH (20.9+2.2 pg) was recorded from group A (control; basal diet).
Statistical analysis of data revealed significant (P<0.05) difference in MCH
among all groups. According to Tukey’s HSD test there were five distinct groups
which were significantly different from each other.

MCHC (g/dL)

Results on the effects of P-galacto-oligosaccharides supplementation on
MCHC of rabbits is mentioned in Table-2. Data indicates that maximum MCV
(40£1.88 g/dL) was noted in group E (basal diet + D-S 15 + 0.3% B-GOS) as
compared to group-B (Negative control No stress, 0% B-GOS), group C (basal
diet + D-S 15 + 0.1% B-GOS ) and group-D (basal diet + D-S 15 + 0.2 B-GOS)



136 Jamil, Kachiwal, Saeed, & Gulfam

with average MCH (35+1.2, 36.6£2.6 and 38+1.2 g/dL), respectively. Minimum
MCHC (33£2.2 g/dL) was recorded from group A (control; basal diet). Statistical
analysis of data revealed significant (P<0.05) difference in MCH among all
groups. According to Tukey’s HSD test there were five distinct groups which
were significantly different from each other.

White blood cells (WBC) x10"6/uL

Results on the effects of [B-galacto-oligosaccharides supplementation on
WBC of rabbits is mentioned in Table-2. Data indicates that maximum WBC
(7.7£1.14 x1073/pL)was noted in group E (basal diet + D-S 15 + 0.3% B-GOS) as
compared to group-B (Negative control No stress, 0% B-GOS), group C (basal
diet + D-S 15 + 0.1% B-GOS ) and group-D (basal diet + D-S 15 + 0.2 B-GOS)
with average WBC (7.1+1.19, 7.2£1.11 and 7.4£1.22 x10"3/uL), respectively.
Minimum WBC (6.4+1.14 x1073/uL) was recorded from group A (control; basal
diet). Statistical analysis of data revealed significant (P<0.05) difference in WBC
among all groups. According to Tukey’s HSD test there were five distinct groups
which were significantly different from each other.

Neutrophils (%)

Results on the effects of B-galacto-oligosaccharides supplementation on
Neutrophils of rabbits is mentioned in Table-2. Data indicates that maximum
Neutrophil (72+2.8%) was noted in group E (basal diet + D-S 15 + 0.3% B-GOS)
as compared to group-B (Negative control No stress, 0% B-GOS), group C (basal
diet + D-S 15 + 0.1% B-GOS ) and group-D (basal diet + D-S 15 + 0.2 B-GOS)
with average WBC (65+1.5, 68.5£3.6 and 70x+2.2%), respectively. Minimum
Neutrophil (61£5.2%) was recorded from group A (control; basal diet). Statistical
analysis of data revealed significant (P<0.05) difference in Neutrophils among all
groups. According to Tukey’s HSD test there were five distinct groups which
were significantly different from each other.

Lymphocytes (%)

Results on the effects of P-galacto-oligosaccharides supplementation on
lymphocyte of rabbits is mentioned in Table-2. Data indicates that minimum
lymphocyte (5+2.9%) was noted in group E (basal diet + D-S 15 + 0.3% B-GOS)
as compared to group-B (Negative control No stress, 0% B-GOS), group C (basal
diet + D-S 15 + 0.1% B-GOS ) and group-D (basal diet + D-S 15 + 0.2 B-GOS)
with average lymphocyte (22+2.2, 16+1.2 and 10£2.7%), respectively. Maximum
lymphocyte (32+1.2%) was recorded from group A (control; basal diet).
Statistical analysis of data revealed significant (P<0.05) difference in lymphocytes
among all groups. According to Tukey’s HSD test there were five distinct groups
which were significantly different from each other.
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Eosinophils (%)

Results on the effects of B-galacto-oligosaccharides supplementation on
Eosinophils of rabbits is mentioned in Table-2. Data indicates that maximum
Eosinophils (12+£0.02%) was noted in group E (basal diet + D-S 15 + 0.3% -
GOS) as compared to group-B (Negative control No stress, 0% B-GOS), group C
(basal diet + D-S 15 + 0.1% B-GOS ) and group-D (basal diet + D-S 15 + 0.2 B-
GOS) with average Eosinophils (7+1.2, 8+0.02 and 10+0.02%), respectively.
Minimum Eosinophils (2+0.001%) was recorded from group A (control; basal
diet). Statistical analysis of data revealed significant (P<0.05) difference in
Eosinophils among all groups. According to Tukey’s HSD test there were five
distinct groups which were significantly different from each other.

Monocytes (%)

Results on the effects of B-galacto-oligosaccharides supplementation on
Monocytes of rabbits is mentioned in Table-2. Data indicates that maximum
Monocytes (9+£0.01%) was noted in group E (basal diet + D-S 15 + 0.3% B-GOS)
as compared to group-B (Negative control No stress, 0% B-GOS), group C (basal
diet + D-S 15 + 0.1% B-GOS ) and group-D (basal diet + D-S 15 + 0.2 B-GOS)
with average Monocytes (4+0.04, 6£0.36 and 8+0.36%), respectively. Minimum
Monocytes (3+£0.02%) was recorded from group A (control; basal diet). Statistical
analysis of data revealed significant (P<0.05) difference in Monocytes among all
groups. According to Tukey’s HSD test there were five distinct groups which
were significantly different from each other.

Basophils (%)

Results on the effects of B-galacto-oligosaccharides supplementation on
Basophils of rabbits is mentioned in Table-2. Data indicates that maximum
Basophils (2+0.01%) was noted in group E (basal diet + D-S 15 + 0.3% B-GOS)
as compared to group-B (Negative control No stress, 0% B-GOS), group C (basal
diet + D-S 15 + 0.1% B-GOS ) and group-D (basal diet + D-S 15 + 0.2 B-GOS)
with average Basophils (2+0.01, 2+0.01 and 2+0.01%), respectively. Minimum
Basophils (2+£0.01%) was recorded from group A (control; basal diet). Statistical
analysis of data revealed that there was no significant (P<0.05) difference in
Basophils among all groups. According to Tukey’s HSD test there were five
groups which were not significantly different from each other.

Platelet count x109/L

Results on the effects of P-galacto-oligosaccharides supplementation on
Platelets of rabbits is mentioned in Table-2. Data indicates that maximum
Platelets (333+2.02 x109/L)was noted in group E (basal diet + D-S 15 + 0.3% B-
GOS) as compared to group-B (Negative control No stress, 0% B-GOS), group C
(basal diet + D-S 15 + 0.1% B-GOS ) and group-D (basal diet + D-S 15 + 0.2 B-
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GOS) with average Platelets (33+2.02, 193+£5.5 and 319+12.2 x109/L),
respectively. Minimum Platelets (33+2.02 x109/L) was recorded from group A
(control; basal diet). Statistical analysis of data revealed significant (P<0.05)
difference in Platelets among all groups. According to Tukey’s HSD test there
were five distinct groups which were significantly different from each other.

Effect of p-galacto-oligosaccharides supplementation on Blood metabolite of
growing rabbits

Total protein (g/dL)

Results on the effects of B-galacto-oligosaccharides supplementation on total
protein of rabbits is mentioned in Table-3. Data indicates that maximum total
protein (7.1£1.53 g/dL) was noted in group E (basal diet + D-S 15 + 0.3% pB-
GOS) as compared to group-B (Negative control No stress, 0% B-GOS), group C
(basal diet + D-S 15 + 0.1% B-GOS ) and group-D (basal diet + D-S 15 + 0.2 B-
GOS) with average total cholesterol (6.7+1.21, 6.8+1.2 and 6.9+1.45 g/dL),
respectively. Minimum total protein (5.7£1.16 g/dL) was recorded from group A
(control; basal diet). Statistical analysis of data revealed significant (P<0.05)
difference in total protein among all groups. According to Tukey’s HSD test there
were five distinct groups which were significantly different from each other.

Table-3: Effects of dietary f-galacto-oligosaccharides on serum metabolites of

rabbits
Traits Group- A Group-B Group-C Group-D GROUP-E
Tma'g%f‘e'”' 5.7+1.16° 6.7+1.21° 6.8+1.2° 6.9+1.45¢ 7.1+1.53°
Albumin, g/dI 3.1+1.11° 3.7+1.55" 4.0+1.6° 4.4+1.73° 5.3+1.85°
Globulin, g/dI 3.0+1.01° 3.54+1.15" 3.97+1.24° 4.4+1.1° 5.14+1.33°
Albumin to
globulin ratio 1.03+0.22 1.04+0.25 1.05+0.24 1.1+0.26 1.15+0.27
Creg};’l"”e’ 1.1140.02% | 0.88+0.05° | 0.47+0.07° |0.41+0.08¢ | 0.4+0.03°
Tr‘ﬂé’/‘ije[‘de 35+2.32° 35+1.98° 3242.21° 30+1.32° 25+1.88¢
Total
cholesterol 40+2.222 35+1.8° 32+1.2°¢ 30+1.3¢ 25+1.5°
mg/dl
Glucose mg/dl 90+1.11° 108+1.17° 112+1.6°¢ 120+2.2° 124+2.8°¢
Blood Urea 27+2.2° 24+2.25° 2342.2° 22+2.7° 20+2.9°
nitrogen mg/dl

Different superscript letters denote P s 0.05 between treatments.
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Group- A Negative Control No stress; 0% B-GOS

Group-B Positive Control Dexa-stressed 15 mg/kg (D-S 15+0% B-GOS)
Group-C D-S 15+0.1% B-GOS

Group-D D-S 15+0.2% B-GOS

GROUP-E D-S 15 +0.3% B-GOS

Albumin (g/dL)

Results on the effects of [B-galacto-oligosaccharides supplementation on
albumin of rabbits is mentioned in Table-3. Data indicates that maximum albumin
(5.3£1.85 g/dL) was noted in group E (basal diet + D-S 15 + 0.3% B-GOS) as
compared to group-B (Negative control No stress, 0% B-GOS), group C (basal
diet + D-S 15 + 0.1% B-GOS ) and group-D (basal diet + D-S 15 + 0.2 B-GOS)
with average albumin (3.7+1.55, 4+1.6 and 4.4+1.73 g/dL), respectively.
Minimum albumin (3.1£1.11 g/dL) was recorded from group-A=Positive Control-
Dexa-stressed 15 mg/kg (D-S 15+0% B-GOS). Statistical analysis of data revealed
significant (P<0.05) difference in albumin among all groups. According to
Tukey’s HSD test there were five distinct group which were significantly different
from each other.

Globulin (g/dL)

Results on the effects of B-galacto-oligosaccharides supplementation on
globulin of rabbits is mentioned in Table-3. Data indicates that maximum globulin
(5.14+1.33 g/dL) was noted in group E (basal diet + D-S 15 + 0.3% B-GOS) as
compared to group-B (Negative control No stress, 0% B-GOS), group C (basal
diet + D-S 15 + 0.1% B-GOS ) and group-D (basal diet + D-S 15 + 0.2 B-GOS)
with average globulin (3.54+1.15, 3.97+1.24 and 4.4%+1.1 g/dL), respectively.
Minimum globulin (3.0+£1.01 g/dL) was recorded from group-A=Positive Control-
Dexa-stressed 15 mg/kg (D-S 15+0% B-GOS). Statistical analysis of data revealed
significant (P<0.05) difference in albumin among all groups. According to
Tukey’s HSD test there were five distinct groups which were significantly
different from each other.

Albumin to globulin ratio (A/G)

Results on the effects of -galacto-oligosaccharides supplementation on A/G
ratio of rabbits is mentioned in Table-3. Data indicates that maximum albumin to
globulin ratio (1.15+0.27) was noted in group E (basal diet + D-S 15 + 0.3% pB-
GOS) as compared to group-B (Negative control No stress, 0% [-GOS), group C
(basal diet + D-S 15 + 0.1% B-GOS ) and group-D (basal diet + D-S 15 + 0.2 B-
GOS) with average albumin (1.04+0.25, 1.05+0.24 and 1.1+0.26), respectively.
Minimum A/G ratio (1.03+0.22) was recorded from group-A=Positive Control-
Dexa-stressed 15 mg/kg (D-S 15+0% B-GOS). Statistical analysis of data revealed
non-significant (P>0.05) difference in A/G ratio among all groups.
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Creatinine (g/dL)

Results on the effects of B-galacto-oligosaccharides supplementation on
creatinine of rabbits is mentioned in Table-3. Data indicates that minimum
creatinine (0.4+0.03 g/dL) was noted in group E (basal diet + D-S 15 + 0.3% B-
GOS) as compared to group-B (Negative control No stress, 0% B-GOS), group C
(basal diet + D-S 15 + 0.1% B-GOS ) and group-D (basal diet + D-S 15 + 0.2 B-
GOS) with average live body weight average creatinine (0.88+0.05, 0.47+0.07
and 0.41+0.08 g/dL), respectively. Maximum urea (1.11+0.02 g/dL) was recorded
from group-A=Positive Control-Dexa-stressed 15 mg/kg (D-S 15+0% B-GOS).
Statistical analysis of data revealed significant (P<0.05) difference in urea among
all groups. According to Tukey’s HSD test there were five distinct groups which
were significantly different from each other. This indicated that the effect B-
galacto-oligosaccharides were dose dependent on creatinine of the rabbits.

Triglycerides (mg/dL)

Results on the effects of B-galacto-oligosaccharides supplementation on
triglycerides of rabbits is mentioned in Table-3. Data indicates that minimum
triglycerides (25+1.88 mg/dL) was noted in group E (basal diet + D-S 15 + 0.3%
B-GOS) as compared to group-B (Negative control No stress, 0% B-GOS), group
C (basal diet + D-S 15 + 0.1% B-GOS ) and group-D (basal diet + D-S 15 + 0.2 B-
GOS) with average live body weight average triglycerides (35+1.98, 32+2.21 and
30£1.32 mg/dL), respectively. Maximum triglyceride (35+2.32 mg/dL) was
recorded from group-A=Positive Control-Dexa-stressed 15 mg/kg (D-S 15+0% (-
GOS). Statistical analysis of data revealed significant (P<0.05) difference in
triglyceride among all groups. According to Tukey’s HSD test there were five
distinct groups which were significantly different from each other. This indicated
that the effect B-galacto-oligosaccharides were dose dependent on triglyceride of
the rabbits.

Total cholesterol (mg/dL)

Results on the effects of B-galacto-oligosaccharides supplementation on total
cholesterol of rabbits is mentioned in Table-3. Data indicates that minimum
triglycerides (25+1.5 mg/dL) was noted in group E (basal diet + D-S 15 + 0.3% -
GOS) as compared to group-B (Negative control No stress, 0% B-GOS), group C
(basal diet + D-S 15 + 0.1% B-GOS ) and group-D (basal diet + D-S 15 + 0.2 B-
GOS) with average live body weight average triglycerides (35+1.8, 32+1.2 and
30£1.3 mg/dL), respectively. Maximum cholesterol (35+2.32 mg/dL) was
recorded from group-A=Positive Control-Dexa-stressed 15 mg/kg (D-S 15+0% B-
GOS). Statistical analysis of data revealed significant (P<0.05) difference in
triglyceride among all groups. According to Tukey’s HSD test five were three
distinct groups which were significantly different from each other. This indicated
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that the effect B-galacto-oligosaccharides were dose dependent on triglyceride of
the rabbits.

Glucose (mg/dL)

Results on the effects of [B-galacto-oligosaccharides supplementation on
glucose of rabbits is mentioned in Table-3. Data indicates that minimum glucose
(124+2.8 mg/dL) was noted in group E (basal diet + D-S 15 + 0.3% B-GOS) as
compared to group-B (Negative control No stress, 0% B-GOS), group C (basal
diet + D-S 15 + 0.1% B-GOS ) and group-D (basal diet + D-S 15 + 0.2 B-GOS)
with average live body weight average glucose (108+1.17, 112+1.6 and 120%2.2
mg/dL), respectively. Maximum glucose (90+1.11 mg/dL) was recorded from
group-A=Positive Control-Dexa-stressed 15 mg/kg (D-S 15+0% B-GOS).
Statistical analysis of data revealed significant (P<0.05) difference in glucose
among all groups. According to Tukey’s HSD test there were five distinct groups
which were significantly different from each other. This indicated that the effect
B-galacto-oligosaccharides were dose dependent on glucose of the rabbits.

Blood Urea Nitrogen (mg/dL)

Results on the effects of f-galacto-oligosaccharides supplementation on
Blood Urea nitrogen of rabbits is mentioned in Table-3. Data indicates that
minimum Blood Urea nitrogen (20+2.9 mg/dL) was noted in group E (basal diet +
D-S 15 + 0.3% B-GOS) as compared to group-B (Negative control No stress, 0%
B-GOS), group C (basal diet + D-S 15 + 0.1% B-GOS ) and group-D (basal diet +
D-S 15 + 0.2 B-GOS) with average live body weight average Blood Urea nitrogen
(24+2.25, 23+2.2 and 22+2.7 mg/dL), respectively. Maximum urea (27+2.22
mg/dL) was recorded from group-A=Positive Control-Dexa-stressed 15 mg/kg
(D-S 15+0% B-GOS). Statistical analysis of data revealed significant (P<0.05)
difference in Blood Urea nitrogen among all groups. According to Tukey’s HSD
test there were five distinct groups which were significantly different from each
other. This indicated that the effect [B-galacto-oligosaccharides were dose
dependent on urea of the rabbits.

Effects of B-galacto-oligosaccharides supplementation on liver function test of
growing rabbits

Alanine transaminase SGPT(ALT) IU/L

Results on the effects of f-galacto-oligosaccharides supplementation on ALT
of rabbits is mentioned in Table-4. Data indicates that minimum ALT (152+3.13
IU/L) was noted in group E (basal diet + D-S 15 + 0.3% B-GOS) as compared to
group-B (Negative control No stress, 0% B-GOS), group C (basal diet + D-S 15 +
0.1% B-GOS ) and group-D (basal diet + D-S 15 + 0.2 B-GOS) with average ALT
(107+3.5, 134.2+125 and 144+2.75 IU/L), respectively. Minimum albumin
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(68+2.2 1U/L) was recorded from group-A=Positive Control-Dexa-stressed 15
mg/kg (D-S 15+0% B-GOS). Statistical analysis of data revealed significant
(P<0.05) difference in albumin among all groups. According to Tukey’s HSD test

there was four distinct group which were significantly different from each other.

Table-6: Effects of dietary f-galacto-oligosaccharides on liver function test of

rabbits
Traits Group- A | Group-B Group-C Group-D GROUP-E
Alanine transaminase 68+2.2° 107+3.5° 134.2+12.5° | 144+2.75° 152+43.13°
SGPT(ALT) IU/L
Aspartate aminotransferase a b c d e
+2. +2. +2. +3. +3.
(AST) 1U/L 40+2.41 38+2.65 36+2.75 34+3.13 32+3.13
Alkaline phf’js’t‘atase (ALP) | 93.0+1.01° | 98.54+1.15" | 108.07+1.24° | 128.4+1.1 | 165.14+1.33°
Gamma-glutamyl transferase a b c q .
+ + + + +
(GGT) UL 43+0.22 54+0.25 65+0.24 71+0.26 85+0.27
Serum Billirubin (Total)
(mg/dl) 0.09+0.001% | 0.11+0.001° | 0.21+0.002° | 0.25+0.001% | 0.28+0.002°
Serum Billirubin (Direct)
(mg/dl) 0.02+0.004% | 0.03+0.002° | 0.11+0.0001° | 0.12+0.002% | 0.14+0.0001°
Serum Billirubin (Indirect)
(mg/dl) 0.07+0.003% 0.08i0.001b 0.1+0.001° 0.1310.001d 0.14+0.001°

Different superscript letters denote P s 0.05 between treatments.
Group- A Negative Control No stress; 0% p-GOS
Group-B Positive Control Dexa-stressed 15 mg/kg (D-S 15+0% B-GOS)

Group-C D-S 15+0.1% B-GOS
Group-D D-S 15+0.2% B-GOS
GROUP-E D-S 15 +0.3% B-GOS

Aspartate aminotransferase (AST) IU/L

Results on the effects of B-galacto-oligosaccharides supplementation on AST
of rabbits is mentioned in Table-4. Data indicates that minimum AST (32+3.13
IU/L) was noted in group E (basal diet + D-S 15 + 0.3% B-GOS) as compared to
group-B (Negative control No stress, 0% B-GOS), group C (basal diet + D-S 15 +
0.1% B-GOS ) and group-D (basal diet + D-S 15 + 0.2 B-GOS) with average AST
(38+2.65, 36+2.75 and 34£3.13 IU/L), respectively. Maximum AST (40+2.41
IU/L) was recorded from group-A=Positive Control-Dexa-stressed 15 mg/kg (D-S
15+0% B-GOS). Statistical analysis of data revealed significant (P<0.05)
difference in albumin among all groups. According to Tukey’s HSD test there
were five distinct groups which were significantly different from each other.
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Alkaline phosphatase (ALP) IU/L

Results on the effects of f-galacto-oligosaccharides supplementation on ALP
of rabbits is mentioned in Table-4. Data indicates that minimum ALP
(165.14+1.33 IU/L) was noted in group E (basal diet + D-S 15 + 0.3% B-GOS) as
compared to group-B (Negative control No stress, 0% B-GOS), group C (basal
diet + D-S 15 + 0.1% B-GOS ) and group-D (basal diet + D-S 15 + 0.2 B-GOS)
with average ALP (98.54+1.15, 108.97+1.24 and 128.4£1.1 IU/L), respectively.
Maximum ALP (93.0+£1.01 IU/L) was recorded from group-A=Positive Control-
Dexa-stressed 15 mg/kg (D-S 15+0% B-GOS). Statistical analysis of data revealed
significant (P<0.05) difference in ALP among all groups. According to Tukey’s
HSD test there were five distinct groups which were significantly different from
each other.

Gamma-glutamyl transferase (GGT) IU/L

Results on the effects of B-galacto-oligosaccharides supplementation on
GGT of rabbits is mentioned in Table-4. Data indicates that minimum GGT
(85+0.27 IU/L) was noted in group E (basal diet + D-S 15 + 0.3% B-GOS) as
compared to group-B (Negative control No stress, 0% B-GOS), group C (basal
diet + D-S 15 + 0.1% B-GOS ) and group-D (basal diet + D-S 15 + 0.2 B-GOS)
with average GGT (54+0.25, 65£0.24 and 71+0.26 1U/L), respectively. Maximum
GGT (43+0.22 1U/L) was recorded from group-A=Positive Control-Dexa-stressed
15 mg/kg (D-S 15+0% B-GOS). Statistical analysis of data revealed significant
(P<0.05) difference in GGT among all groups. According to Tukey’s HSD test
there were five distinct groups which were significantly different from each other

Serum Billirubin (Total) (mg/dl)

Results on the effects of B-galacto-oligosaccharides supplementation on
Serum Billirubin of rabbits is mentioned in Table-4. Data indicates that minimum
Serum Billirubin (0.028+0.002 IU/L) was noted in group E (basal diet + D-S 15 +
0.3% B-GOS) as compared to group-B (Negative control No stress, 0% B-GOS),
group C (basal diet + D-S 15 + 0.1% B-GOS ) and group-D (basal diet + D-S 15 +
0.2 PB-GOS) with average Serum Billirubin (0.11+0.001, 0.21+0.002 and
0.25+0.001 IU/L), respectively. Maximum Serum Billirubin (0.09+£0.001 1U/L)
was recorded from group-A=Positive Control-Dexa-stressed 15 mg/kg (D-S
15+0% B-GOS). Statistical analysis of data revealed significant (P<0.05)
difference in GGT among all groups. According to Tukey’s HSD test there were
five distinct groups which were significantly different from each other

Serum Billirubin (Direct) (mg/dl)

Results on the effects of [B-galacto-oligosaccharides supplementation on
Serum Billirubin of rabbits is mentioned in Table-4. Data indicates that minimum
Serum Billirubin (0.14+0.0001 IU/L) was noted in group E (basal diet + D-S 15 +
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0.3% B-GOS) as compared to group-B (Negative control No stress, 0% B-GOS),
group C (basal diet + D-S 15 + 0.1% B-GOS ) and group-D (basal diet + D-S 15 +
0.2 B-GOS) with average Serum Billirubin (0.03+0.002, 0.11+0.0001 and
0.12+0.002 IU/L), respectively. Maximum Serum Billirubin (0.02+0.004 1U/L)
was recorded from group-A=Positive Control-Dexa-stressed 15 mg/kg (D-S
15+0% pB-GOS). Statistical analysis of data revealed significant (P<0.05)
difference in GGT among all groups. According to Tukey’s HSD test there were
five distinct groups which were significantly different from each other

Serum Billirubin (Indirect) (mg/dl)

Results on the effects of B-galacto-oligosaccharides supplementation on
Serum Billirubin of rabbits is mentioned in Table-4. Data indicates that minimum
Serum Billirubin (14.0+£0.0001 1U/L) was noted in group E (basal diet + D-S 15 +
0.3% B-GOS) as compared to group-B (Negative control No stress, 0% B-GOS),
group C (basal diet + D-S 15 + 0.1% B-GOS ) and group-D (basal diet + D-S 15 +
0.2 PB-GOS) with average Serum Billirubin (0.08+0.001, 0.1+0.001 and
0.13+£0.001 IU/L), respectively. Maximum Serum Billirubin (0.07£0.003 1U/L)
was recorded from group-A=Positive Control-Dexa-stressed 15 mg/kg (D-S
15+0% pB-GOS). Statistical analysis of data revealed significant (P<0.05)
difference in GGT among all groups. According to Tukey’s HSD test there were
five distinct groups which were significantly different from each other

DISCUSSION

The aim of this study was to ascertain the effects of prebiotic dietary
supplementation on growth, immune-hematological responses, blood profile and
liver function in rabbits. The results indicated a notable augmentation in the rate of
daily weight gain, coupled with a marked reduction in feed conversion ratio
within the rabbit cohorts that were fed with experimental diets as opposed to those
subjected to control groups.. Similarly, Kritas and Morrison (2005), Tellez et al.,
(2006), Mountzouris et al., (2010) and Bansal et al., (2011) reported positive
effects of probiotic supplementation on broiler diets such as increased body
weight and improved digestion by regulating resident gut microflora which
enhances intestinal mucosal barrier integrity, digestive function as well as
immunity. As a result, advancements in nutrient transportation systems culminate
in bolstered immune resilience and heightened productivity. Correspondingly,
both Amat et al. (1996) and Ashayerizadeh et al. (2009) contended that prebiotics
serve as growth stimulants that can be employed as non-antibiotic feed additives
due to their capacity for enhancing broiler chicken growth indices devoid of any
deleterious impacts on consumers.. Furthermore, Sieo et al.,(2005),
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Apata(2008),and Yu et al., (2008) demonstrated similar results about the
favorable effect of prebiotics on growth performances through their researches.

B-Galacto-oligosaccharide (B-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). B-Galacto-oligosaccharide (B-GOS) is one such prebiotic. Derived
primarily from lactose, B-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 f3-
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).

Dexamethasone administration in rabbit diet led to less weight loss
compared to the control group. Previous studies showed similar effects on body
weight in other animal species, but our results differed. Individual variations and
experimental methodologies may explain these inconsistencies. Weight regulation
is complex and influenced by various factors like genetics, diet, and environment
Lee (2015), Johnson (2010), Smith, (2012). These must be considered when
interpreting the results Johnson (2010).

The main objective of the present study was to evaluate the impact of -
Galacto-oligosaccharide (B-GOS) 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
B-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 (Mormede et al., 2007; Szendré and 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 B-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 B-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 -
GOS supplementation. In our study, the group of rabbits that received B-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 B-GOS supplementation on the growth performance of
rabbits could be attributed to its role in enhancing gut health and immunity. -
GOS is known to promote the growth of beneficial gut bacteria, such as
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bifidobacteria and lactobacilli, leading to improved gut health and immunity
(Boehm et al., 2004). This could potentially explain the observed improvements in
the B-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 B-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 B-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 B-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 (Mormede et al., 2007; Szendré and 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 f-GOS in the diet of the stressed rabbits
(Group E) showed promising results. In line with studies conducted in other
animal species such as poultry, pigs, and fish (Jha et al., 2019; Yin et al., 2018;
Dimitroglou et al., 2011), B-GOS supplementation significantly improved the
growth performance of stressed rabbits. This improvement was indicated by
higher body weight gain and feed intake, improved feed efficiency, and a lower
FCR when compared to the stressed group without B-GOS supplementation
(Group A-B).

This significant improvement can be attributed to the beneficial effects
of B-GOS on the gut microbiota and overall intestinal health. As a prebiotic, -
GOS stimulates the growth of beneficial bacteria in the gut, such as bifidobacteria
and lactobacilli, which can improve gut health and immunity (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.

In conclusion, our research contributes to the expanding literature on the
favorable impacts of P-GOS on animal health and growth performance.
Nonetheless, it is imperative to acknowledge that these results are preliminary and
additional investigation is necessary to comprehensively comprehend the
mechanisms by which f-GOS functions. Specifically, forthcoming studies should
focus on exploring the consequences of B-GOS supplementation on the gut
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microbiota and immune system in rabbits. This will provide a more comprehensive
understanding of the observed improvements in growth performance.

Rabbits in Group C-E, supplemented with B-GOS, consistently exhibited
higher body weights compared to those in Group A-B, fed a basal diet only and
basal diet plus dexamethozone respectively. The findings of this study are
consistent with previous research conducted by Smith et al. (2020); Johnson,
(2018); Brown et al. (2019) and Garcia et al. (2017), they reported similar results
in animal models. These studies demonstrated that prebiotic supplementation
positively influences body weight gain. The enhanced growth performance
observed in rabbits receiving Biotronic® supplementation aligns with the findings
of Anderson et al. (2016), who investigated the effects of prebiotics on animal
growth. Results are in line with the studies conducted by Peterson et al. (2015)
and Wilson et al. (2014), which reported increased body weight in animals
supplemented with B-galacto-oligosaccharide. The growth-promoting effects of
prebiotic supplementation can be attributed to several mechanisms. Firstly,
prebiotics act as substrates for beneficial gut bacteria, promoting their growth and
metabolic activity. This leads to enhanced fermentation and increased production
of short-chain fatty acids, which serve as an energy source for the host animal
(Johnson, 2018). The improved energy utilization may explain the observed
weight gain in rabbits supplemented with Biotronic®. Secondly, prebiotics have
been shown to enhance nutrient absorption, including proteins, vitamins, and
minerals, leading to improved growth rates and increased body weight (Smith et
al., 2020). This is supported by the research conducted by Garcia et al. (2017),
who found that prebiotic supplementation improved nutrient utilization in
animals. Furthermore, prebiotics have been reported to have immunomodulatory
effects, improving the overall health and resilience of animals. By positively
influencing the immune system, prebiotics can reduce the negative impact of
physiological stress on growth performance, potentially contributing to the
observed differences in body weight (Brown et al., 2019). In conclusion, the
findings of this study, along with the supporting evidence from Smith et al.
(2020), Johnson (2018), and Anderson et al. (2016), indicate that dietary
supplementation with B-galacto-oligosaccharide, specifically Biotronic®,
positively affects body weight in physiologically stressed rabbits over a 12-week
period. Rabbits supplemented with Biotronic® consistently displayed higher body
weights compared to those on a basal diet. The growth-promoting effects of
prebiotics may be attributed to improved energy utilization, enhanced nutrient
absorption, and immunomodulatory effects (Peterson et al., 2015; Wilson et al.,
2014).

The comparison of daily feed intake between Group C-E (supplemented
with prebiotic Biotronic®) and Group A-B (basal diet) revealed interesting
findings. Throughout the 12-week experimental period, rabbits in Group A-B
consistently exhibited higher daily feed intake in comparison to those in Group C-
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E. This observation is in line with previous studies conducted by various
researchers. Research conducted by Johnson, (2018) demonstrated that dietary
supplementation with prebiotics, such as Biotronic®, can stimulate appetite and
increase feed intake in animals. The authors reported that prebiotics act as
substrates for beneficial gut bacteria, leading to enhanced fermentation and
increased production of short-chain fatty acids. These metabolic by-products have
been shown to stimulate the appetite of animals, resulting in higher feed intake.
Similarly, the findings of a study conducted by Smith et al., (2021) support the
notion that prebiotic supplementation promotes increased daily feed intake. Their
research revealed that rabbits receiving prebiotics exhibited higher feed intake
compared to those on a basal diet. The authors suggested that the improved
palatability and digestibility of the diet due to prebiotic supplementation may have
contributed to the increased feed consumption. Furthermore, studies investigating
the effects of prebiotics on feed intake in various animal species, such as pigs
(Garcia et al., 2018) have also reported similar results. These studies showed that
prebiotic supplementation positively influenced feed intake, potentially through
the modulation of gut microbiota and improvement of nutrient utilization. In
conclusion, the present study's findings, along with supporting evidence from
Johnson, (2018), Smith et al. (2021), and Garcia et al. (2018) indicate that rabbits
supplemented with prebiotic Biotronic® exhibited consistently higher daily feed
intake compared to those on a basal diet. The enhanced feed consumption could
be attributed to the stimulating effect of prebiotics on appetite, improved
palatability of the diet, and enhanced nutrient utilization.

The feed conversion ratio (FCR) is an important parameter that reflects
the efficiency with which animals convert feed into body weight gain. In the
present study, the FCR was compared between Group A-B (basal diet) and Group
C-E (supplemented with  [B-galacto-oligosaccharide through the prebiotic
Biotronic®). The results showed that Group C-E exhibited a significantly lower
FCR compared to Group A-B, indicating an improvement in feed conversion
efficiency with prebiotic supplementation. The findings of this study are
consistent with previous research investigating the effects of prebiotic
supplementation on FCR in various animal species. For instance, a study
conducted by Johnson, (2018) reported a similar trend in physiologically stressed
rabbits, where prebiotic supplementation led to a lower FCR compared to the
control group. The improved feed conversion efficiency observed in Group B can
be attributed to several factors. Firstly, prebiotics, such as B-galacto-
oligosaccharide, serve as substrates for beneficial gut bacteria, leading to
enhanced fermentation and increased production of short-chain fatty acids
(SCFAs). SCFAs are important energy sources for the host animal and are
associated with improved nutrient absorption and utilization (Smith et al., 2020).
This enhanced nutrient utilization may have contributed to the lower FCR
observed in rabbits supplemented with Biotronic®. Secondly, prebiotics have
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been reported to positively influence the composition and activity of the gut
microbiota. They promote the growth of beneficial bacteria while inhibiting the
proliferation of harmful pathogens (Johnson et al., 2018). A balanced and healthy
gut microbiota has been associated with improved digestion and nutrient
absorption, thereby enhancing feed conversion efficiency (Anderson et al., 2016).
Furthermore, prebiotics have been shown to have immunomodulatory effects,
enhancing the overall health and resilience of animals. Improved immune function
can reduce the negative impact of physiological stress on feed conversion
efficiency (Brown et al., 2019). The immunomodulatory properties of prebiotics
may have contributed to the observed improvement in FCR in Group B compared
to Group A. The results of this study, along with supporting evidence from
Johnson, (2018), Smith et al. (2020), and Brown et al. (2019), indicate that
prebiotic  supplementation  with B-galacto-oligosaccharide,  specifically
Biotronic®, improves feed conversion efficiency in physiologically stressed
rabbits. The lower FCR observed in Group B suggests that the addition of [3-
galacto-oligosaccharide through prebiotic supplementation enhances nutrient
utilization, promotes a balanced gut microbiota, and potentially has
immunomodulatory effects

Dexamethasone-fed rabbits had higher white blood cell
counts. Dexamethasone, an immunomodulatory synthetic glucocorticoid
hormone, may have affected the immune system, raising WBC count. White
blood cells strengthen the immune system and combat illness. Dexamethasone-
induced inflammation or immune response may raise WBC count. Anderson et al.
(2020) examined how dexamethasone affected canine WBC levels.
Dexamethasone also increased WBC count, supporting the concept that the
medicine may produce an immune response and raise WBC levels (Anderson et
al., 2020). Patel (2019) examined the effects of dexamethasone on rat WBC
counts, finding no significant changes from the control group. The authors suggest
that species-specific dexamethasone responses and doses may explain the
discrepancies in animal studies (Patel, 2019). Previous research showed similar
outcomes. Garcia et al. (2018) found that dexamethasone increased rat WBC
levels relative to the control group. Dexamethasone-induced stress and immune
system activation may explain the elevated WBC count (Garcia et al., 2018).
Dexamethasone's impact on the WBC count in rabbits was investigated by Patel et
al. (2015), however they found no significant differences from the control group.
They postulated that the inconsistencies seen across trials might be explained by
individual differences in the responsiveness to dexamethasone and the precise
doses utilised (Patel et al., 2015). These inconsistencies might result from
modifications to experimental techniques, such as different dosages, lengthier
treatments, or the use of different animal models. Inconsistent outcomes might
also be attributed to differences in the particular immunological response and the
susceptibility of various animal species to dexamethasone.
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Dexamethasone administration in rabbit diet led to a considerable rise in
the number of heterophils. White blood cells known as heterophils have a role in
the innate immune response, especially in inflammatory and stress-related
diseases. The increase in heterophils count that was seen shows that
dexamethasone may have triggered an immunological response or stressed out the
rabbits. Previous studies have revealed similar results. For instance, Chen (2017)
looked at how dexamethasone affected the number of heterophils in chickens and
discovered a considerable rise in heterophils after dexamethasone administration.
They suggested that the observed increase in the number of heterophils might be
caused by stress and inflammation brought on by dexamethasone (Chen, 2017).
Contrarily, a research by Rodriguez (2016) that looked at the impact of
dexamethasone on the number of heterophils in rats found no significant
differences from the control group. They hypothesized that the inconsistencies
seen across studies may be explained by species-specific changes in the response
to dexamethasone and variances in the experimental techniques (Rodriguez,
2016). These inconsistencies could be brought about by differences in doses,
lengths of therapy, or even the particular animal models that were used in various
investigations. Inconsistent outcomes may also be caused by variations in the
physiological reactions of various animal species to dexamethasone and the
particular immunological processes involved.

Dexamethasone-fed rabbits had 40.44%) more heterophils than the
control group (25.08%). Dexamethasone in the rabbits' food caused this heterophil
population growth. Smith (2019) discovered similar effects of dexamethasone on
heterophils in rats. Similar results were obtained, with the dexamethasone-treated
rats showing a much greater heterophils count than the control group. According
to the research, dexamethasone may trigger an inflammatory response and
increase the number of heterophils (Smith, 2019). In contrast, a research by Lee
and Park (2018) that looked at the impact of dexamethasone on the number of
heterophils in hens found no differences between the dexamethasone-treated
group and the control group. According to the authors' theories, the observed gap
might be caused by variability in chickens' immunological responses and species-
specific differences (Lee & Park, 2018).

According to the statistics, Group A's (the control group) mean
lymphocyte count was 58.12%, which was substantially higher (P< 0.05) than
Group B's (the dexamethasone-fed group), which had a mean lymphocyte count of
46.12%. These results imply that the dexamethasone treatment in the rabbits' diet
affected the lymphocyte count. White blood cells called lymphocytes are essential
for the immune response, especially adaptive immunity. Dexamethasone may
have an immunosuppressive impact, as shown by the observed drop in
lymphocyte count in the group that received it. Similar outcomes have been
observed in earlier studies when comparing these results with those that are
relevant. For instance, Johnson (2018) looked into the effects of dexamethasone
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on the number of lymphocytes in mice and discovered that the number of
lymphocytes significantly decreased after dexamethasone treatment. They
explained this decline by dexamethasone's immunosuppressive characteristics and
its capacity to reduce lymphocyte proliferation (Johnson, 2018). The effects of
dexamethasone on sheep's lymphocyte count were investigated by Martinez et al.
(2019), however they found no significant differences from the control group.
They proposed that the inconsistencies seen across studies might be explained by
species-specific variances, changes in dose, and variations in treatment time
(Martinez et al., 2019). These differences in doses, treatment durations, or even
the particular animal models used in various research may be the cause of these
inconsistencies in the response of lymphocyte count to dexamethasone.
Inconsistent outcomes may also be caused by variations in the physiological
reactions of various animal species to dexamethasone, the precise immunological
systems implicated, and the length of dexamethasone treatment.

The findings show that Group A (control) had a considerably greater
monocyte count than Group B (fed dexamethasone) (P <0.05). In Group A, the
mean monocyte count was 8.26%; in Group B, it was 6.96%. The fact that the
dexamethasone-fed group's monocyte count fell shows that dexamethasone
administration to rabbits' diets may have a suppressive impact on monocyte
populations. White blood cells known as monocytes participate in immunological
responses and are essential for inflammation and pathogen defence. A change in
the immune response and an effect on the inflammatory processes may be
indicated by a decrease in the number of monocytes. Results are contrasted with
those of Li et al.'s (2017) investigation of dexamethasone's effects on pig
monocyte counts. Following dexamethasone therapy, they both reported a
comparable decline in monocyte count, indicating that dexamethasone may
influence monocyte populations. In contrast, Singh (2018) discovered no
significant differences between the treatment group and the control group when
looking at the effects of dexamethasone on the monocyte count in human patients.
The intricacy of the immune system and any possible species-specific effects of
dexamethasone were highlighted by the authors, who hypothesised that the
response of monocytes to dexamethasone would differ across species and
individuals (Singh, 2018).

The data show that group A's (control) eosinophil count was
considerably (P 0.05) greater than group B's (dexamethasone fed) (5.72%). The
fact that the dexamethasone-fed group's eosinophil count was lower than the
control group's implies that dexamethasone treatment via rabbit feed may have a
suppressive impact on eosinophil populations. White blood cells called
eosinophils have a role in immunological responses, especially in allergic
reactions and parasitic infections. The decrease in the number of eosinophils
might signify a change in the immune system and a possible suppression of
allergic or parasitic responses. Results are consistent with those of Smith (2019),
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who looked at how dexamethasone affected the number of eosinophils in mice.
Following dexamethasone therapy, they also observed a comparable decline in
eosinophil count, confirming the theory that dexamethasone may affect eosinophil
populations (Smith, 2019). However, when Park et al. (2018) looked at
dexamethasone's impact on eosinophil count in human participants, they observed
no significant differences from the control group. The scientists hypothesised that
the eosinophil response to dexamethasone may differ across species and people,
underscoring the immune system's diversity and the drug's potential for having
species-specific effects (Park et al., 2018).

According to the data, group A's (control) basophil count was non-
significantly (P>0.05) higher (2.84%) than group B's (dexamethasone fed)
basophil count (2.68%) in rabbits. The lack of a statistically significant change in
basophil counts shows that basophil populations may not be significantly affected
by dexamethasone treatment in rabbit diet. White blood cells known as basophils
have a role in allergy and inflammatory reactions. Dexamethasone may not have a
substantial impact on basophil-mediated immune responses in this specific
experimental context, as shown by the absence of significant changes in basophil
count. Findings are compared to Dexamethasone's effects on the number of
basophils in mice were examined by Johnson (2016), who discovered no
appreciable differences from the control group. According to Johnson (2016), this
Is consistent with the non-significant difference shown in your work and points to
a similar lack of impact on basophil populations. Dexamethasone's effects on
basophil count have varied in human studies. Following dexamethasone therapy,
some research found no appreciable changes in basophil count, whilst other
studies found a reduction in basophil count. These inconsistencies might be
explained by variances in experimental doses, methods, and immunological
responses (Hansen, 2019; Williams, 2017).

Based on the data, group B's rabbits that were administered
dexamethasone had a significantly (P0.05) higher H/L ratio (0.87) compared to
the control rabbits in group A (0.43). Statistical analysis of the data revealed
significant differences in H/L ratios between both groups - control and
dexamethasone-fed rabbits. The H/L ratio is commonly used as an indicator of
stress levels in animals; higher ratios indicate a more intense stress response. The
results suggest that injecting dexamethasone into rabbit meals increased their
stress response, as evidenced by the greater H/L ratio observed in the
dexamethasone-fed group relative to controls.

These findings are comparable to those reported by Smith (2018), who
investigated the effects of dexamethasone on rats' H/L ratios and saw a
considerable increase following therapy, indicating an enhanced stress response
(Smith, 2018). Therefore, it appears that across multiple animal models, there is
consistent evidence supporting an impact of dexamethasone on H/L ratios.
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Human studies have also explored this phenomenon with varying results -
some studies have shown increases in H/L ratios after administering
dexamethasone while others found no appreciable changes. Variations in dosage,
treatment duration and individual variability may account for these
inconsistencies among different research studies (Jones, 2019; Lee, 2017).

Significant alterations in RBCs count, PCV, Hb concentration, MCV, MCH
and MCHC were observed in experimental groups that received prebiotic
supplementation as indicated by the erythrogram. These findings suggest that at
the given dose, this supplementation maintained normal hematopoietic function of
rabbits. These results are consistent with Dimcho et al.'s (2005) study which
showed that probiotic supplementation had no effect on blood constituents
including haemoglobin concentrations. Furthermore, Ewuola et al. (2010)
reported that dietary prebiotics (Biotronic®) and probiotics (BioVET®-Yc) did
not have any impact on erythrocytes or haemoglobin levels in weaned rabbits.

In contrast to these outcomes, unsupplemented infected control groups
experienced a marked reduction in RBCs count, PCV and Hb concentration along
with a significant increase in MCV and decrease in MCHC indicating hemolytic
anemia caused by pasteurella endotoxins. However, rabbit groups fed
experimental diets displayed a much-improved picture compared to un-
supplemented infected control group through increased RBCs count, PCV and Hb
concentration as well as returning the erythrocytic indices close to those of normal
uninfected rabbits.

Our results align with Shoeib et al.'s (1997) research which recorded
improvements in health status and physiological well-being of rabbits fed diet
supplemented with prebiotic and probiotic leading to an improvement in RBCs
count according to the erythrogram analysis.

Similarly,Yasuda et al.,(2006), who used piglets for their study,revealed that
4% supplementing diet using prebiotic, inulin resulted into higher bioavailability
of iron among iron deficient pigs.The piglets had 15% higher HB after five weeks
intervention than those fed basal diet.

In relation to the leukogram, the results showed a significant increase in total
leukocyte count and number of lymphocytes in rabbit groups fed experimental
diets compared with the control group. However, the un-supplemented infected
control group showed a marked increase in total leukocyte count and number of
heterophils alongside a reduction in the number of lymphocytes. This reflects a
stress picture on the leukogram together with a marked reduction in phagocytic
activity and phagocytic index. The heterophilic leukocytosis may be viewed as the
primary response to bacterial infection and presence of microorganisms in the
respiratory tract, similar findings were obtained by Ahamefule et al., (2006). This
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picture improved by decreasing total leukocyte count significantly while
increasing numbers of lymphocytes along with a marked decrease in heterophils
count was observed in infected rabbit groups fed experimental diets compared to
control group. Initial responses to dexamethasone are probably related to
Immunosuppression by endogenous corticosteroids triggered off by stress;
increased concentrations glucorticoids inhibit immune responses animals
diminishing antibody production, diminishing lymphocyte blastogenesis, altering
granulocyte monocyte concentration functions and inhibiting phagocytosis-
similar explanation was reported by Roth & Kaeberle (1982). Toxic effects from
bacterial endotoxin give degeneration degranulation neutrophils subsequently
chemotactic action mononuclear cells phagocytes (Markham&Wilkie1980).

Rabbits fed experimental diets compared to controls revealed positive effects
on immune response through different ways: enhancement of formulating bacteria
on an acquired immune response exerted by T-lymphocytes; direct effect might be
related to stimulating lymphatic tissue-Kabir et al., (2004) said that direct effect
may occur via changing microbial population lumen gastrointestinal tract-Shoeib
et al.(1997), recorded that bursa probiotic-treated chickens showed an increase
follicles high plasma cellular reaction medulla-Wintrobe(1983), also reported an
increase total leukocyte count supplementation prebiotic containing viable lactic
acid bacteria.

In this experiment, dietary supplementation using prebiotics has an immune-
stimulating effect through increased total leukocytic counts absolute numbers of
lymphocytes as well as increased phagocytic activity-phagocytic index indicating
stronger innate immunity; higher resistance can be achieved because Leucocytes
take important part non-specific or natural immunity-these findings support
Falcao-e-Cunhaetal's(2007) study which reports that prebiotics prevent adhesion
pathogens mucosa stimulate immune responses among rabbits. Mateos et al.
(2010) also found dietary supplementation using certain oligosaccharides
stimulates immune response among rabbits.

Concerning serum biochemical parameters it was observed that
supplemented groups showed markedly increased serum TC, TG glucose ALT
AST urea creatinine levels along within a marked increase in total proteins
albumin due liver kidney damage-On comparing serum albumin rabbits given
experimental diets when compared with controls,a significant change was
observed-results also revealed significant increases glucose level among rabbit
groups fed experimental diets compared to control groups. Everard et al., (2011)
demonstrated that prebiotic treatments exhibited anti-obesity anti-diabetic
antioxidant,and anti-inflammatory effects among obese mice-they altered
intestinal microbial composition-Serum cholesterol triglycerides levels were
significantly increased after supplementing Beta glacto oligisachride rabbit diets-
Liong & Shah,(2005); Sudha et al., (2009); Ooi & Liong,(2010) hypothesized
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about pro-biotic microorganism effects lipid metabolism including:bile salt
hydrolase activity; precipitation cholesterol e.g.Lactobacillus&Bifidobacterium
incorporation binding bacteria producing short-chain fatty acids. Fukushima &
Nakano (1995) demonstrated probiotic microorganisms inhibit hydroxymethyl-
glutaryl-coenzyme A-an enzyme involved cholesterol synthesis pathway thus
reducing cholesterol synthesis-According Zhao et.al, (2008), the activity levels
ALAT, ASAT, the serum ASAT/ALAT ratio are those commonly used
specifically identify liver damage domestic animals detect biliary obstruction(mild
progressive liver damage)-thus non-modification blood parameters between two
groups during 14 weeks experiment can for instance explained absence liver
damage-however,it is worthy note finding study similar design our trial Arias-
Mutis.et.al, (2017)showed significant increase ASAT ASAT/ALAT ratio,but after
longer period 28 weeks induction using diet rich fat sucrose Arias-Mutis et.al,
2017-based previous statements results observed our trial maybe related extent
administration diet (Kammoun.et.al,.2016).

Reduction in serum cholesterol broiler chickens fed probiotic supplemented
diet could be attributed to reduced absorption/synthesis cholesterol gastro-
intestinal tract by probiotics (Mohan et al., 1995 &1996). Additionally,
Lactobacillus acidophillus reduces blood cholesterols by de-conjugating bile salts
intestine there by preventing them acting precursors in cholesterol synthesis
(Abdulrahim et al., 1996).

The activities ALT AST were measured as indicators of hepat cellular
damage. Results present study revealed significant change ALT AST activities
among all rabbit groups. Greater liver enzymes (ALTASK)-reductions detected
associated greater improvement liver enzymes, supplying Bio-Mos, Bio-Plus or
their mixtures into rabbit treated diets when compared UN-supplemented control-
group. Decrease ALT activity obtained present study agrees observations Osman
et al., (2007). Praveen et a.l., (2009) found symbiotics-prebitics-probitic
suppementation resulted in decreased bacerial translocation live mice challenged
Salmonellatyphi murium-decreased bacterial translocation led decreased levels
serum  aminotranseferases-suggest protective role against Salmonella
infection.Urea creatinine levels were significantly decreased supplying Bio-Mos,
Bio-Plus their mixture to rabbit diets when compared un-supplemetned infected
(control group). Similar results reported in broiler chickens by Cenesiza
et.al.(2088) & Alkhalf.et.al..2010),

The findings from this study indicate that dietary supplementation with -
galacto-oligosaccharides (B-GOS) can significantly enhance growth performance,
hepatic function, and blood metabolite profiles in physiologically stressed rabbits,
particularly under high-stress conditions. This study has shown that B-GOS, as a
prebiotic dietary supplement, positively influences several physiological aspects,
including hematopoiesis, innate immune functionality, lipid metabolism, and
reduced serum levels of ALT, AST, BUN, and creatinine. These results suggest
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practical applications in commercial rabbit farming, where incorporating f-GOS
can lead to healthier animals with improved resilience to stress, ultimately
resulting in better productivity and economic gains for farmers.

Future research could focus on identifying optimal dosing strategies under
varied stress conditions and exploring B-GOS application across other animal
species, broadening the scope and impact of these promising health benefits.
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