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ABSTRACT

Present study was conducted to evaluate the effect of thyme oil and lactobacillus acidophilus (supplement) as
growth promoters in rabbits.72 weaned V-Line male rabbits were randomly allocated into 4 equal groups. The first
group (G1) was without any additives and consider as control group. The second group (G2) treated with the
addition of lactobacillus acidophilus in drinking water in a concentration of 108 cfu/ml. The third group (G3) treated
with the addition of thyme oil in drinking water in a concentration of 1 ml/ liter. The fourth group (G4) treated with
the addition of both lactobacillus acidophilus and thyme oil in drinking water in a concentration of 108 cfu/ml plus
Iml/L, respectively. The obtained results showed that, all treatments had significant improvement effects on the
measured parameters (performance characteristics, cecum characteristics, RBCs, WBCs, kidney function, trigly-
cerides, total cholesterol, sheep RBC'’s titer, liver antioxidant markers and hormones markers) when compared to the
control group. The live body weight of G3 and G4 groups were higher (2116 and 2058 g) than those found in G2 and
G1 groups (1958 and 1850 g) respectively. In addition, the body weight gain of G3 and G4 groups were higher
(1364 and 1307 g) than those found in G2 and G1 groups (1207 and 1100 g). Moreover, the daily weight gain of G3
and G4 groups were higher (32.49 and 31.13 g/d) than those found in G2 and G1 groups (28.74 and 26.19 g/d). In
addition, feed conversion ratio of G3 and G4 groups were higher (3.41 and 3.61) than those found in G2 and G1
groups (3.66 and 4.67). While G4, G2 and G3 groups had a significant enrichment effect on the intestinal beneficial
bacteria. In conclusion, in present experiment inclusion thyme oil and/or lactobacillus acidophilus in the drinking
water that stimulated body weight gain and increased feed conversion rate, and can be used as growth promoters in
rabbit nutrition successfully without notable side effects on growing rabbits. Furthermore, it showed a significant
positive effect on the physiology for treatment groups G3, G4 and G2 respectively compared to the control group.
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INTRODUCTION

Rabbits suffer from many digestive disorders related to cecal microflora, which cause high mortality and morbidity rates
(Bduerl et al., 2014). During the first growing period, changes in feeding behavior together with immature digestive and
immune systems could promote the development of potentially pathogenic microflora, which could cause digestive
troubles and reduce the performance parameters. In intensive rabbit farms, antibiotics are often added to feed or water for
rabbits weaning till 8 weeks of age, in order to prevent enteric diseases (Cesari et al., 2008). The European Union banned
the use of sub-therapeutic levels of antibiotics to prevent disease or promote growth. The European Union has already
banned antibiotics on all remaining growth promoters (Delsol et al., 2005). Therefore, the searches for alternative feed
supplements have been increased extensively and considerable attention has been given to the essential herbs as
replacements for antibiotics growth promoters, which should have the same beneficial effect as antimicrobial growth
promoters (AGPs). The most well-known mechanism to be proposed is that AGPs have an antibacterial action that favors
performance through reducing the microbial use of nutrients and improving absorption of nutrients due to thinning of the
intestinal wall. Probiotics have beneficially affected the host by boosting the properties of the indigenous microbiota
(Huyghebaert et al., 2011). Probiotics can be used as treatment to improve feed intake and digestion (Abd El-Hack et al.,
2017). In addition, Markowiak and Slizewska (2018) stated that probiotics maintain stimulation of intestinal microbiota
and protection in the intestine, which is important to combat pathogens for stimulation of immunological response and
increased production capacity. The mechanism of action of probiotics includes establishing and maintaining healthy gut
microflora, improving digestion and utilization of nutrients (Alagawany et al., 2018). Probiotics has a role in competitive
exclusion of harmful bacteria/pathogens, decreases pH, releases various antibacterial substances, neutralization of toxins,
competition for nutrients with pathogens, reduction in ammonia production and stimulation of the immune system
(Dhama et al., 2011). As feed additive, probiotics show a good impact on the rabbit performance in improving digestion,
nutrient metabolism and utilization of nutrients by offering digestible proteins, vitamins, enzymes and other important
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co-factors and by decreasing the gut pH by production of lactic acids (Dhama et al., 2008). Also plant extracts have been
considered as one of the important alternatives of antibiotics in animal production as Losa and Kohler (2001) reported a
reduction of Clostridium perfringens in the intestine of poultry supplemented with a commercial preparation of essential
oils in its diet. Taha et al., 2019 sated Clostridium difficile as an important pathogens causing diarrhea and enteritis in
rabbits followed by intestinal damage and deaths. Marija et al. (2015) stated that essential oils obtained from plant
extracts have antimicrobial and antioxidative activities. In addition, healthy and safe ingredients obtained from a variety
of plant materials and have a strong antimicrobial effect. These oils are made from complex mixtures of volatile
molecules that are produced by the secondary metabolism of aromatic and medicinal plants. It may perform its effect
through disrupting the function of bacterial cell wall through affecting its lipopolysaccharides content leading to increase
of the cell membrane permeability as reported by Faleiro (2011).

So, the aim of this study was to investigate the effect of using Lactobacillus acidophilus, Thyme oil and their
mixture on performance and immune parameters and caecum characteristics in weaned rabbits. This additive can be
perfect feeding rabbits by effect for maintain health and improve the growth of animals (Abdelnour et al., 2019;
Alagawany et al., 2019).

MATERIALS AND METHODS

Ethical approval

All samples were collected as per standard procedure without giving any stress or harm to the animals and the
study was conducted according to Cairo University Institutional Animal Care and Use Committee (CU- IACUC)
Veterinary Medical and Agricultural Sciences Sector, Egypt under approval code # CU/I1/F/34/19%.

Experimental design

A total number of 72 weaned V-Line male's rabbits, aged 30 days old with average body weight of 750 + 32 g.
were allocated randomly to four groups (18 rabbits each, which contains six replicates, 3 rabbits each replicate) and were
treated as follows: The control group was without any additives in drinking water (G1). The second group treated with
Lactobacillus acidophilus 108 cfu/liter of drinking water (G2). The third group treated with 1 ml of thyme oil /liter of
drinking water (G3). The fourth group treated with a mixture of Lactobacillus acidophilus (10® cfu/ml) and thyme (1 ml)
per liter of drinking water (G4). Thyme oil was obtained from EI- Gabry for natural herbs and medicinal plants
belonging to El-Giza governorate, Egypt, and was tested for its active ingredients at Organic Pollutants department,
Regional Center for Food and Feed, Agricultural Research Center, Giza, Egypt. Lactobacillus acidophilus strain was
kindly supplied by Food Safety Department, Regional Center for Food and Feed, Agricultural Research Center, Giza,
Egypt. Experimental diets were formulated to meet all the nutrient requirements of growing rabbits according to (De
Blas, 1998) as showed in table 1. From Analysis of phenolic compounds in thyme oil analyzed by GC-MS/MS:The
highest active ingredients of thyme oil (Thymol, Carvacrol) and Thymol compound appeared at the retention time (9.662
min). While Carvacrol compound appeared at the retention time (10.172 min) from data illustrated in figurel.

Table 1. Composition and chemical analysis of experimental diet of growing rabbits

Ingredients %
Ground barley 17.00
Wheat bran 22.50
Yellow corn 5.00
Soybean Meal (44%) 18.20
Straw 8.00
Clover hay Alfalfa 24.00
Di-calcium phosphate 1.00
Limestone 0.40
Methionine 0.20
Salt 0.40
Premix* 0.30
Molasses 3.00
Chemical analysis

Crude protein (%) 17.88
Crude fiber (%) 14.63
Ether extract (%) 2.68
Nitrogen free extract (%) 49.21
Organic Matter (%) 80.78
Digestible energy (Kcal/Kg) 2568

* Vitamin-mineral premix provide per kg of diet vit. A. 13,340 iu; vit. D3. 2680. i.u; vit. E. 10 .i.u; vit. K, 2.68 mg; Calcium pantothenate, 10.68 mg;
vit. B12, 0.022 mg; folic acid, 0.668 mg; choline chloride, 400 mg; chlortetracycline, 26.68 mg; manganese, 133.34 mg; iron, 66.68 mg; zinc, 53.34 mg
; copper, 3.2 mg, iodine, 1.86 mg; cobalt, 0.268 mg, selenium, 0.108 mg.** DE calculated according to Schneider and Flatt (1975).
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Figure 1. Chromatogram of used Thyme oil analyzed by GC-MS/MS instrument.

Determination of thyme oil

The active ingredients of thyme oil (Thymol, Carvacrol) were analyzed by GC-MS/MS according to Patricia et al.
(2013). From data obtained in figure 1 it can be noticed that Thymol and Carvacrol are the most predominant ingredients
in thyme oil composition as it represents about 13.71 and 23.22 % respectively to all constituents as a peak area %.
These data were confirmed by the chromatogram illustrated in figure 1, which showed different intensities of the
components represented by different levels of peaks. These data agreed with that reported by Karousou et al. (2005),
Ortega-Nieblas et al. (2011) and Amiri (2012) who stated that Thymol and Carvacrol are the main components of thyme.

Growth performance parameters

Rabbits of all groups were kept under similar management conditions, diet and water were offered ad libidum
during adaptation period (five days), after that diets were individually weighed for each group and feed residues were
weighed daily and subtracted from the daily feed allowance to measure the actual daily feed intake (Table 1). Animals
were individually weighed, weekly before offering the morning meal and continued for six weeks' period. The obtained
weight was recorded as well as the consumed feed throughout the completely experimental period, which lasted for 6
weeks. The values of body weight, daily weight gain, daily feed intake, feed conversion ratio (g feed/ g body weight)
were recorded.

Caecum characteristics

After slaughtering, gastrointestinal tract was individually removed from six rabbits per each group, caecum content
was collected and was taken to estimate microflora count under complete hygienic measures for determination of cecal
microflora. The cecal appendix fluid was collected and estimation of cecum microflora was performed without any delay
Lactobacillus acidophilus count and Enterococcus species count were measured by using a selective dehydrated media
de Man Rogosa and Sharpe agar (MRS); Slantz and Bartly agar from (LabM a Neogen company, United Kingdom),
respectively. Also, the microbial content was determined by using a selective dehydrated media Violet Red Bile agar
(VRB); Brilliant Green agar was used to estimate E. coli count and Salmonella Spp count, respectively. Which can be
summarized as follows: Ten-fold serial dilutions were performed from cecum content of each sample, and then 1 ml
from every dilution was inoculated into sterile petri dishes. Specific media of each targeted microorganism was poured
into the inoculated petri dishes. The petri dishes were incubated as Lactobacillus acidophilus at 37 °C for 24 hours,
Enterococcus species 44°C for 48 hours, E. coli 44°C for 24 hour and Salmonella Spp 37°C for 24 hours, before
counting the bacteria.

Enumeration methods of Enterococcus species count was according to NMKL (2011), Lactobacillus acidophilus
count was according to Soliman et al. (2015), Faecal coliform count was according to NMKL (2005) and Salmonella
count was according to Gantois et al. (2008).

Serum biochemical parameters

Blood samples were collected after slaughtering of three rabbits per treatment into dry clean centrifuge tubes
containing heparin and were centrifuged at 3000 rpm for 15 min. The plasma was collected and stored at (-20°C) to
estimate total protein, albumin, globulin, aspartate aminotransferase (AST), alanine aminotransferase (ALT), total
cholesterol, LDL-, HDL-cholesterol, triglycerides, creatinine and glucose. These constituents were measured using
commercial kits from (DiaSya Diagnostic, Germany) according to manufacturer's instructions.

Total protein was measured using Buiret method as described by Gornall et al. (1949). Albumin reacts with
bromocresol green in alkaline solution and succinate buffer (pH 4.2). The produced colored complex was measured
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at 628 nm according to the method described by Doumas et al. (1971). Globulin (g/dl) was calculated as the difference
between total protein content and albumin content of plasma. The aspartate aminotransferase (AST) and alanine
aminotransferase (ALT) were measured by using the commercial kits from (DiaSya Diagnostic, Germany) according to
the method that described by Reitman and Frankel (1957). Plasma alkaline phosphatase (ALP) was determined according
to the modified methods of Kind and King (1954).

Total cholesterol estimation by quantitative enzymatic colorimetric determination of total cholesterol in serum or
plasma according to Deeg and Ziegenhorn (1983). High density lipoprotein (HDL) was determined according to the
method of Lopez-Virella et al. (1977). The plasma very low density lipoprotein cholesterol (VLDL) was estimated by the
Friedewald formula (plasma triglycerides/5) as stated by Friedewald et al. (1972). The plasma low density lipoprotein
cholesterol (LDL) was estimated by the Friedewald equation (LDL = Total cholesterol — High density lipoprotein
cholesterol — triglycerides/5) as stated by Friedewald et al. (1972).

Triglyceride was determined in plasma according to Fossati and Prencipe (1982). Glucose was determined
according to Trinder (1969). Creatinine was determined according to the method described by Bartels and Béhmer
(1971). Plasma uric acid was measured according to Fawcett and Scott (1960). Serum hormones (T3, T4 and TSH) were
determined by radioimmunoassay (RIA) according to Chopra et al. (1971); Wartofsky and Burman, (1982); Bolognani et
al. (2001). The RBC’s count analyzed by using hemocytometer according to Perkins (2009). The Hemoglobin was
determined according to VVan Kampen and Zillstra (1983). The Hematocrit was measured according to Bauer (1970). The
WBC’s count was determined by using hemocytometer according to Ewuola and Egbunike (2008). Determination of
humeral immune response of Sheep Red Blood Cells (SRBC’s) titer was according to the method of Van der Zijpp and
Leenstra (1980).

Determination of antioxidant markers

Samples were collected from liver for each group, to determine (measure) the anti-oxidant markers.
Malondialdehyde (MDA) was carried out according to the method of Mitsuru and Midori (1978). The reduced
glutathione (GSH) was determined according to the method of Ellman (1959).

Statistical analysis

The data collected were statistically analyzed by General Linear Models (GLM) procedure of SAS program (SAS,
2004). During the experimental period according to the following statistical model:

Yij=p+Ti+g;

Where:

Y;j = is the j" observation in the i" treatment.

W = is the overall mean,

T; = the effect of treatment groups (i= 1, 2, 3 and 4).

&j = is a random error.

Significant differences among means were achieved using the Duncan of multiple range test (Duncan, 1955).

RESULTS AND DISCUSSION

Growth performance

Average live body weight affected by using thyme oil extract, probiotic and both as feed additives revealed that
thyme had significantly the highest value of live body weight (P<0.05) when compared to the control group followed by
the mixture between both thyme and Lactobacillus acidophilus then the used bacteria probiotic (Table 2). All obtained
values significantly differed from each other. These results are consistent with Kritas and Morrison (2005) found that the
beneficial effect of probiotic supplementation in broiler diet increased body weight. These results were significantly
(P<0.05) in agreement with those obtained by de Lange et al. (2010) reported that essential oils improved the
performance parameters not only by controlling enteric pathogens but also by increasing the palatability of the diet
which can explain the body weight increase of rabbits in the present experiment.

As shown in table 2, all treatments significantly improved the body weight gain. The thyme group had the greatest
effect followed by the mixture then the probiotic strain compared with the control. These results are consistent with
Placha et al. (2013) explained that the highest weights for body weight gain achieved by thyme oil are usually associated
with the protective effect by improving intestinal health. In addition, Shabaan (2012) reported that effect of Thymus
vulgaris seeds improving the utilization of low energy broiler diet and accelerate body weight and all growth parameters
in compared with control group. In addition, Chiofalo et al. (2004) reported that administration of probiotic strains
separately and in combination was significantly improved daily weight gain and total body weight in chicken, sheep, and
goat. Data obtained from table 2 showed the same trend during the experimental period on daily weight gain all over the
experiment. It is clear that, at the end of the experiment, Thyme, mixture and Lactobacillus acidophilus had significant
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better effects on performance characteristics respectively if compared to the control group. There was a synergistic effect
between essential oil and probiotics when use feed additives in poultry nutrition.

Table 2. The effect of Thyme oil and Lactobacillus acidophilus on performance characteristics of growing V-Line
rabbits aged 72 days

L Treatments
Characteristics Day old
Gl G2 G3 G4
(Initial)30 750 + 38.67 751 + 28.65 751 +27.01 751 +33.35
ﬁ‘\’/i”égs dy Weight 51 1320°+ 39.72 1361°+ 42.18 1506° + 30.38 1422%+ 46.77
72 1850°+ 34.49 1958°+ 37.26 2116%+ 42.29 2058+ 31,02
30-51 569° + 13.28 610° + 23.89 7558+ 17.45 671° + 24.99
Body Weight Gain 52-72 530° + 17.61 597 + 20.51 609° + 16.03 636° + 12.90
30-72 1100 + 15.09 1207° + 22,27 1364° +17.38 1307° + 18.45
30-51 27.10° + 0.63 29.03°+ 1.14 35.95% + 0.83 31.97°+1.19
Daily Weight Gain 52-72 25.28°+0.83 28.45*+ 0.97 29.02% + 0.76 30.28% + 0.61
30-72 26.199+0.35 28.74°+ 0.53 32.49°+ 0.41 31.13°+0.43
30-51 105° + 0.54 86° +0.31 94° +0.18 91°+0.38
Feed Intake 52-72 138°+0.74 1239+0.71 126° +0.67 132°+0.63
30-72 122°+0.71 1049+ 0.31 110°+0.23 112° +0.44
30-51 3.92%+0.09 3.04°+ 0.11 2.65°+0.06 2.91*+0.1
Feed Conversion Ratio 52-72 5.58%+0.18 4.40°+0.14 4.40°+0.1 4.41°+0.09
30-72 4.67°+0.07 3.66° +0.06 3.41°+0.03 3.61°+0.04

#@ Mean+ SME in same row with different superscripts are significantly (P<0.05) different.G1 = control group; G2 = lactobacillus acidophilus; G3 =
Thyme oil; G4= Mixture (lactobacillus acidophilus and Thyme oil); Significance (P<0.05); Non-Significant (P>0.05).

Data obtained from table 2 indicated the effect of the treatment at feed intake of the experimental animal during the
study. All treatments significantly affected the feed intake values positively when compared to the control group the
lowest consumed amount was recorded in group treated with Lactobacillus acidophilus followed by the group treated
with Thyme. The group treated with the Mixture showed the third lowest consumed feed amount and the highest amount
was recorded in the control group, through the whole duration of this study. Similar results were observed in other
studies, Hertrampf (2001) reported that essential oils could be successfully used as growth promoters, by increasing the
feed intake due to their aromatic characteristics in chickens. In addition, Chiofalo et al. (2004) reported that
administration of probiotic strains separately and in combination was significantly improved feed intake, feed conversion
rate in chicken, sheep and goat.

Data presented in table 2 showed that, the lowest FCR was recorded in group treated with thyme followed by the
other two groups (Lactobacillus acidophilus and Mixture treated groups). While the value obtained in the control group
was the highest indicated that, Thyme had the best effect on FCR followed by both Lactobacillus acidophilus and
Mixture treated groups .This result was confirmed by those obtained by Lee et al. (2003) stated that components of
essential oils, especially Carvacrol had a positive effect on FCR in broiler chickens. Also the Lactobacillus acidophilus
were improved feed conversion for target species and benefits for the consumer through improved product quality, this
agreement with those reported by Musa et al. (2009), So essential oils and Lactobacillus acidophilus had positive effects
on FCR compared to control group in rabbit's diet.

Cecum characteristics

By studying the effect of the used treatments on caecum characteristics as an indicator of digestibility
improvement, as a control approach for harmful bacteria and as a stimulant for beneficial bacteria, essential oils and
probiotics had a positive effect on cecum of poultry and rabbits which caused increase performance parameters, which
indicated better environment for the growth of the beneficial bacteria and unfavorable conditions for pathogenic bacteria
in the cecum if compared to the control group this finding was confirmed by those reported by Boliikbasi and Erhan
(2007) found that 0.1% and 0.5% of thyme significantly reduced E. coli concentrations in the faeces of laying hens in
treatments group compared with the control group, Also Cross et al. (2002) showed that thyme reduced the numbers of
coliforms. And Simonova et al. (2010) indicated that diet enriched with some plant extracts is beneficial for the health
rabbits. The antimicrobial activity in essential oils appears to be associated with phenolic compounds (Thymol and
Carvacrol), these agreements with those reported by other authors (Karaman et al., 2001; Rota et al., 2008).

Mookiah et al. (2014) found Lactobacillus strains increased the caecal populations of Lactobacillus and decreased
the caecal E. coli who stated that, essential oils and probiotics enhanced the growth of intestinal gram positive microflora
and negatively affected the colonization of salmonella and E.coli due to increase of the acidity of the intertied content.
Also, it was clear that all three treatments had the same positive effect on Lactobacillus and Enterococcus count (The
highest number of colony forming units of the helpful bacteria was recorded in both groups which were treated with
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Lactobacillus and Mixture of Thyme and Lactobacillus while the cfu of the helpful bacteria was lower in the group
treated with Thyme only). All treatments had significantly higher counts if compared to the count recorded in the control
group. Concerning the effect of the used treatments on salmonella and E.coli, it was clear that, the bear effect was
recorded in the groups treated with Thyme and mixture that showed the same significant effect followed by the effect of
the added probiotic.

All treatments had a significant positive effect on the count of harmful bacteria if compared to the control group.
Bollkbasi and Erhan (2007) clarified that essential oil and probiotics had stimulating effect on increasing beneficial
bacteria which reduce the chances of growth and multiplication of harmful microbes that compete on the life and
existence within the intestines by inhibition of harmful microbial growth. Also, in vitro studies have shown that essential
oils to have antibacterial properties against Escherichia coli, Salmonella typhimurium that reported by Cosention et al.
(1999).

Table 3. The effect of Thyme oil and Lactobacillus acidophilus on cecum characteristics of the growing V-Line rabbits
aged 72 days

. Treatments
Cecum bacterial count
Gl G2 G3 G4
Lactobacillus acidophilus count (log;, cfu/g) 4.4°+0.17 6.92% +0.29 5.69° +0.29 6.36% + 0.14
Enterococcus species count (log,, cfu/g) 1.54°+0.22 3.58°+0.08 2.30°+0.8 3.22%+£0.07
E. coli count (log,, cfu/g) 4.39°+0.07 3.49°+0.08 2.58°+0.29 2.95°+0.16

3PS Mean+ SME in same row with different superscripts are significantly (P<0.05) different.(logy, cfu/g) the count of microbial colony-forming units
(CFU) has expressed as logarithmic (logyo) transformation per gram of cecum contentG1 = control group; G2 = lactobacillus acidophilus; G3 = Thyme
oil; G4= Mixture (lactobacillus acidophilus and Thyme oil); Significance (P<0.05); Non-Significant (P>0.05).

Blood indices

Data obtained from table 4 indicated that, all treatments had no significant effect on RBC’S, WBC’S, Hemoglobin
and Hematocrit from the 30" day to the 51% day of age. These results supported present findings and reported by Chen et
al. (2005) reported no significant effect of addition of probiotics on blood characteristics. While data obtained from table
4 during the 2" phase of the experiment (from 52™ to 72" days of age), Thyme had the best effect on RBC’S count
followed by Lactobacillus acidophilus while the mixture and the control group had lower values. All treatments showed
the same significant positive effect on the count of WBC’S if compared to the control group and had no significant effect
on neither hemoglobin nor hematocrits values. These results supported present findings and reported by Ezema and Eze
(2012) stated that a significantly higher total WBC count in broiler rabbits fed diets supplemented with probiotics. Also
Archetti et al. (2008) and Moore et al. (2015) reported that range of hemoglobin content (10.4 to 17.4 g/dl) in healthy
growing rabbits.

Table 4. The effect of Thyme oil and Lactobacillus acidophilus on blood picture of the growing V-Line rabbits during
the first and second period of experiment

Treatments
Day old Indices
Gl G2 G3 G4
RBCs ( X10%uL) 4.73+0.18 4.90+0.08 4.79+0.12 4.74+0.16
51 Hb (g/dl) 10.960.30 11.58+0.09 11.23+0.26 11.030.25
Ht (%) 31.0620.63 31.95+0.35 31.73+0.65 30.68+0.59
WBCs (X10°/uL) 6.330.53 8.14+1.09 6.79+0.75 7.05+0.74
RBCs ( X10%uL) 4.60°+0.15 5.13%+0.45 5.94°+0.29 4.80°+0.18
Hb (g/dl) 12.100.27 12.3040.37 11.85+0.32 11.98+0.32
72 Ht (%) 31.700.66 32.55:0.63 31.48+0.74 31.38+1.01
WBCs (X10%/uL) 4.75°+0.21 7.23+0.38 7.52°+0.56 7.0940.51

Through 72 day, *® Mean+ SME in the same row with different superscripts are Significance (P<0.05).G1 = control group; G2 = lactobacillus
acidophilus; G3 = Thyme oil; G4= Mixture (lactobacillus acidophilus and Thyme oil); Significance (P<0.05); Non-Significant (P>0.05).

Blood Plasma constituents

Studying the levels of TSH, T; and T, could clarify the immune response to the used treatments as it was clear
from the data presented in table 5 that no marked significant effect was obtained on the levels of the three parameters
during the first phase of the experiment (30-51 days of age). While during the second phase (52 to 72 days of age) that
all treatments showed marked significant increase of TSH, Tsand T, when compared to the control group. It was noticed
that, the treatments which contained live microorganisms (Lactobacillus acidophilus and the mixture) had better effect
on T3, T, and TSH values. This finding was similar to that obtained by Beisel (1982) that reported, nutrition plays an
important role in the development and function of the immune system. In addition, Aluwong et al. (2012) indicated the
effect of probiotics in thyroxin (T,) level in broiler given feed supplemented with yeast. So, inclusion of living organisms
could positively stimulate effects of TSH and consequently Tzand T,.
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Table 5. The effect of Thyme oil and Lactobacillus acidophilus on hormones indices, sheep red blood cells titer and
liver antioxidant markers in growing V-Line.

. Treatments
Day old Indices
G1 G2 G3 G4

T3 (ng/dl) 178.50 + 2.87 183+ 751 185.25 +7.18 182+9.26
51 T4 (ug/dl) 3.75+0.33 464 +0.37 4.48+0.31 423+0.26

TSH (ulu/mL) 0.33+0.11 0.08 +0.03 0.11+0.03 0.16 +0.08

T3 (ng/dI) 174°+12.53 210% +6.17 208% + 6.68 227%+10.63
72 T4 (ug/dl) 2.81°+0.31 3.55°+0.17 3.90% + 0.08 417%+0.12

TSH (ulu/mL) 0.12°+0.03  0.29%°+ 0.07 0.29%+0.08 0.37%+0.08
72 Sheep RBC’s titer 2.50°+ 0.29 40°+0 4.25% +0.25 5.25% + 0.63
22 Malondialdehyde (MDA) (nM/gwet. tissue) 10.98°+0.8 0.20%+0.9 6.66°+0.13 8.34% + 0.67

Reduced Glutathione(GSH) (mM/gwet. tissue) 2.61°+0.21 4.05* +0.30 3.732+0.29 3.77%+0.25

#P¢ Mean+ SME in the same row with different superscripts are significantly (P<0.05) different.G1 = control group; G2 = lactobacillus acidophilus; G3
= Thyme oil; G4= Mixture (lactobacillus acidophilus and Thyme oil); Significance (P<0.05); Non-Significant (P>0.05).

Table 6. The effect of Thyme oil and Lactobacillus acidophilus on some blood parameters of the growing V-Line rabbits
during the first and second period of experiment

Treatments

Dayold Parameters Gl G2 G3 G4
Total Protein (g/dl) 9.46°+0.93 6.51°+0.24 7.78%+0.62 7.56+0.44
Albumin (g/dI) 3.00+0.06 3.00+0.06 2.95+0.05 3.06+0.04
Globulin (g/dI) 6.46°+0.88 3.52°+0.24 4.83"+0.67 450°+0.44
Triglycerides (mg/dl) 73.0£3.41 67.33+3.17 81.00+6.01 69.67+8.50
Total cholesterol (mg/dl) 60.0%+1.54 63.33°+1.78 59.50%+3.01 53.83°+3.62
HDL (mg/dl) 26.17+0.98 29.98+1.86 27.73x1.67 26.10£2.53

51 VLDL (mg/dI) 14.60+0.68 13.4740.63 16.20+1.20 13.93+1.70
LDL (mg/dI) 19.23%+1.17 19.88°+0.82 15.57%+2.83 13.80°+1.55
Glucose (mg/dI) 95.1616.76 81.33+4.97 105.67+12.82 101.337.87
Urea (mg/dI) 37.33+1.33 29.83"+1.07 26.16"+1.75 26.50°+1.25
Creatinine (mg/dI) 0.62+0.03 0.58+0.04 0.530.02 0.53+0.03
Alkaline phosphatase(U/L) 220.16°+26.42 270.33%+40.46 335.50°+31.34 311.83%+23.99
AST (U/L) 39.3316.42 36.83+2.98 31.503.91 34.83x3.41
ALT (U/L) 21.67+2.53 23.503.41 26.50+3.88 21.001.31
Total Protein (g/dI) 6.93%+0.43 6.62%+0.25 5.70°+0.32 6.65%+0.14
Albumin (g/dI) 3.88£0.19 3.50+0.28 3.75£0.09 3.85+0.09
Globulin (g/dI) 3.05%+0.29 3.11°%+0.28 1.95°+0.27 2.80°+0.18
Triglycerides (mg/dl) 78.16°+3.86 61.16"+4.48 75.33%+2.78 75.16%°+6.85
Total cholesterol (mg/dl) 62.67°+1.54 53.83%+3.28 53.50°+1.85 60.67°+2.82
HDL (mg/dI) 31.853.04 30.42+3.86 29.23+2.45 32.57+2.73
VLDL (mg/dl) 15.63%+0.77 12.23°+0.89 15.06%+0.55 15.03%+1.37

2 LDL (mg/dl) 15.1843.10 11.18+1.63 9.20+2.18 13.06+2.09
Glucose (mg/dl) 140.5048.20 144.33x12.56 129.507.32 120.004.74
Urea (mg/dl) 39.50%#5.30 28.66°+1.56 23.83°+0.80 22.00°+0.36
Creatinine (mg/dl) 0.87°+0.03 0.53+0.03 0.52°40.01 0.45°+0.02
Alkaline phosphatase (U/L) 132.67+15.88 142.50+21.86 113.3324.97 130.83+13.08
AST (U/L) 28.33+3.53 23.1645.08 19.83+2.98 20.33+2.70
ALT (U/L) 38.33x3.90 33.0£7.69 35.67+2.82 27.33x2.26

P Mean+ SME in the same row with different superscripts are significantly (P<0.05) different.G1 = control group; G2 = lactobacillus
acidophilus; G3 = Thyme oil; G4= Mixture (lactobacillus acidophilus and Thyme oil); Significance (P<0.05); Non-Significant (P>0.05).

With compared to the control group all treatments had a stimulation of immune system as represented by the
positive effect on the sheep RBC'S titer that indicated the stimulation of immune system as an indicator for immunity
and capability controlling pathogenic bacteria as shown in table 5. The G4 and G3 groups were higher (5.25 and 4.25;
P<0.05) than those found in G2 and G1 groups (4.0 and 2.50) respectively, these data are in agreement with EI-Sissi and
Mohamed (2011) reported that, Lactobacillus improved the antibody response to NDV and IBV vaccines, as an
indicator of immunity for animals.

Data obtained in table 5 indicated that all used treatment caused significant reduction of MDA levels, while the
level of GSH in the seam of individuals in all treated groups shows significant increase when compared to the control
group, these findings were according to with findings of Hashemipour et al. (2013) that reported Thymol improved

7
El-kaiaty AM, El-Moghazy GM, EI-Manylawi MAF and Abdel-Mageed MGY (2020). Impact of Thyme Oil and Lactobacillus acidophilus as Natural
Growth Promoters on Performance, Blood Parameters and Immune Status in Growing Rabbits. World Vet. J., 10 (1): 01-11. DOI: https://dx.doi.org/10.36380/scil.2020.wvj1




antioxidant enzyme activities, and immune response. Also, Carvacrol, which play a role in raising the level of GSH,
could decrease MDA which reported by Luaibi and Mousa. (2016). In addition, Kogan et al. (2008) reported that
probiotics may have antioxidant activity. These results supported present findings and reported by Baratta et al. (1998)
stated that thymol and carvacrol, which are the main components of thyme oil, showed strong antioxidative properties.
These results showed that MDA that is one of the final products of polyunsaturated fatty acids peroxidation antioxidant
activity of both probiotics and essential oils from plant exacts. In addition, GSH whose activity is to protect the organism
from oxidative damage, increased as the effect of dietary probiotics and essential oils.

The table 6 showed that, all treatments caused no increase in some measured parameters which indicated no
harmful negative effect on liver enzymes (ALT and AST), Glucose levels, Total protein, Albumin and Globulin. These
results were agreed with those obtained with Onbasilar and Yalcin (2008) who stated that liver function tests (ALT and
AST) were not affected by probiotics, Also these results disagree with those obtained with Tollba et al. (2010) that
clarified the addition of aromatic herbal extract to the diets increased (P<0.05) total protein, aloumin and globulin
compared to control group under cold environmental temperature. However, except some measured parameters, it is
clear from the same table 6 that, all treatments compared with the control group (G1) had significant reducing effect of
kidney function parameters (Urea and Creatinine), Triglycerides and Total cholesterol as an indication of positive effect
on the physiology of the experimental animals. These results were similar to the report of Shabaan (2012) who stated that
broiler chicks fed the low energy diets supplemented with a mixture of 0.15% thyme and 0.15% cumin gave recorded
lower values of plasma total protein, albumin and uric acid as compared to the control group. So, it is perceived both
Thyme oil and Lactobacillus acidophilus had no harmful effect on liver function and blood protein. These data are in
agreement with Lee et al. (2003) reported that, Thymol and Carvacrol have effects on growth performance and
triglyceride metabolism in broiler chickens and reducing plasma triglyceride concentrations.

CONCLUSION

It was concluded that Thyme oil and Lactobacillus acidophilus can be used as feed additives as they had growth
promoting effects and caused the improvement of performance and immunostimulant activity without notable side
effects on growing rabbits. Studying the effect of Thyme oil by using (1 ml of thyme oil /liter of drinking water) has the
highest significant positive effect on body weight, body weight gain, daily weight gain and feed conversion ratio
followed by the mixture of thyme oil and Lactobacillus acidophilus by using 10% cfu/ml and thyme (1 ml) per liter of
drinking water. Furthermore, a good positive effect on the physiology of the experimental animals compared with the
control group.
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