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Abstract

This study was assigned to evaluate the comparative effects of XTRACT® extracts and antibiotic supplementation on
growth performance and immune status in sea bream (Sparus auratus). A total of four hundred sea bream with an
average body weight of 40.0 + 2.0 g were assigned at random to 8 treatments with 2 replicates (25 per replicate) in a
randomized complete block design. Dietary treatments consisted of basal diet with no additives (grouplas control) or
basal diet supplemented with 100 mg /kg diet Flumequine (group 2), 200 mg/kg diet of XTRACT® extract (group 3), 200
mg/kg diet of XTRACT® extract plus 100 mg/kg diet Flumequine (group 4), 400 mg/ kg diet of XTRACT® extract (group
5), 400 mg/kg diet XTRACT® extract plus 100 mg/kg diet Flumequine to (group 6), 200 mg/kg diet of XTRACT® extract
and 400 mg/kg diet of XTRACT® extract (group 7) and 200 mg/kg diet of XTRACT® extract, 400 mg/kg diet of XTRACT®
extract and 100 mg/kg diet of Flumequine (group 8). The results revealed that groups treated with XTRACT® extracts by
both dose were significantly higher in weight gain % than groups treated with these extracts with Flumequine. the non-
specific immune parameters revealed that the total leukocytic count of groups treated with XTRACT® extracts were
significantly higher than groups treated with these extracts with Flumequine, and these later groups were also higher
than group treated with Flumequine alone. In conclusion, this study showed that the addition of XTRACT® extracts or
both to the sea bream diets could be suggested as effective alternative for Flumequine as a growth promoters, also they

can be used as immunostimulants for sea bream with respect that XTRACT® extract is the most potent one of them.
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Activity; mRNA: Messenger RNA.

Introduction

Antibiotics have been used to prevent diseases and to
improve feed efficacy for long time, but there are many
problems associated with the use of antibiotics in
aquaculture, such as the residues of antibiotics left in the
tissue of treated fish, the generation of antibiotic-resistant
bacteria and the imbalance of the normal beneficial
intestinal flora [1]. The restriction on the use of in-feed
antibiotics in many countries has fueled the interest in
alternative products [2]. Common feed additives used in
animal diets include immunostimulators, antimicrobials,
antioxidants and herbal plants. In recent years, herbal
plants serve as a new class of growth promoters that
provide an alternative feeding strategy to replace
antibiotic growth promoters Hashemi SR, et al. [3], Rijkers
GT, et al. [4] investigated the effect of feeding with
oxytetracycline containing pellets on the immune system
of carp and found that the cellular immunity was not
affected while the humoral immune response was
depressed. Rijkers GT, et al. [5] reported the
immunosuppressive effect of oxytetracycline in carp. It
was shown that both cellular and humoral immunity were
depressed after feeding or injecting the antibiotic.
Grondel JL, et al. [6] reported that oxytetracycline and
other similar compounds may interfere with normal
immunological processes in fish, birds and mammals.
Yonar ME, et al. [7] concluded that oxytetracycline had a
suppressive effect on specific and non-specific immune
system parameters of rainbow trout (Oncorhynchus
mykiss), such as leucocyte counts, nitroblue tetrazolium
activity, total plasma protein and immunoglobulin levels,
and phagocytic activity. There is traditional herbal
medicine that used as herbal immune stimulants such as
Ginseng. Tan BK, et al. [8] stated that the active
ingredients of Ginseng are ginsenosides, mono and
polysaccharides. Song JY, et al. [9] showed that ginsan
polysaccharide isolated from the root of panax Ginseng
has been shown to be a potent immunomodulator,
producing several cytokines (TNF-a, IL1f, IL2, IL6, INFy,
and GMCSF) and stimulate lymphoid cells to proliferate.
Tan BK, et al. [8] revealed that the steroidal saponins

Khalil RH, et al. Herbal Plants as a Promising Future in Raising Growth and Immunity Compared

(ginsenosides) enhance both B and T-cell mediated
immune responses. Yun YS, et al. [10] examined the
immunomodulatory activity of the ethanol-insoluble
fraction of an aqueous extract of panax Ginseng and found
that it induced proliferation of splenocytes and generated
activated killer cells in vitro. Wilasrusmee C, et al. [11]
investigated the immunomodulatory effect of Ginseng and
found that it enhanced lymphocyte proliferation only in
the mitogen stimulation assay. Nakagawa H, et al. [12]
investigated the immune response induced by dietary
supplementation of 2% panax Ginseng on Nile tilapia for
84 days. These investigation were done at 2, 4, 6, 8, 10
and 12 weeks of supplementation of diet and found that
the average body weight, complement activity,
bactericidal activity against Escherichia coli, lysozyme
activity and adherent phagocyte activity were high in fish.
Bauer R [13] stated that Echinacea seems to activate the
macrophages and other immunological function in lab
animals and humans and there is considerable evidence
for the role played by the polysaccharides fraction in the
immunostimulating effect of Echinacea preparations, as it
is able to activate macrophages and other components of
the immune system in mice, rats and humans. Jurkstiene
V, et al. [14] investigated the mechanism of action of
purple cornflower (Echinacea purpurea (L) preparation
on the immune system by injection of (1 ml/kg) of
extracts from over ground parts and roots of purple
cornflower into rabbits. They observed that there is
significant increase in the number of leukocytes and
lymphocytes especially T- lymphocytes with significant
increase in phagocytosis. Zhai Z, et al. [15] stated that
Echinacea preparations are commonly used as non-
specific immunomodulatory agents and also stated that
Echinacea is a wide-spectrum immunomodulator that
modulates both innate and adaptive immune responses.
Mesalhy SA, et al. [16] studied the effect of Echinacea
(Echinacea purpurea) on Nile tilapia and found that fish
were fed Echinacea showed an increase in body weight
gain, specific growth rate, hematocrite values, lysozyme
activities and total leukocytic counts, especially in terms
of lymphocytes and eosinophils when compared with
control groups. It was found also that the survival rate
was significantly increased in Echinacea treated group
with and without challenge by I/ P inoculation of fish with
0.5 ml suspension culture of the pathogen Pseudomonas
fluorescens (1X108 bacteria ml?), while no significant
changes in the monocytes numbers and the nitroblue
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tetrazolium test occurred. This study was aimed to
evaluate the effects of XTRACT® extracts or both in
comparison with Flumequine on growth performance and
immune parameters of sea bream.

Material and Methods Experimental Fish

Fish

A total number of four hundred apparently healthy of
cultured sea bream Sparus auratus L with an average
body weight of 40.0 + 2. g were obtained from private fish
farms at Borg-El Arab, Alexandria Governorate and
acclimated in full prepared cage cultured (5x10x2 m) and
maintained in aerated marine water at 28 + 2°C for 14
days. They seemed healthy and had a uniform size. The
experimental period lasted 2 months. Fish were
transported a live to the private laboratory for carrying
the different immune parameters.

Cage Cultured System

Fish were kept in prepared cages (5x10x2 m). These
cages were used for holding the experimental fish
throughout the period of the present study, (duplicate

each treatment). All fish were placed in cages and
acclimatized for 2 weeks prior to the experiments.

Supplements

Flumesol-200 WS

Flumequine 20% water-soluble powder

Contains per gram powder:

Flumequine 200 mg.

Excipientsad 1 g.

Description

Flumequine belongs to the group of quinolones and acts
bactericidal against mainly Gram-negative bacteria.

The antibiotic was added by the rate of 100 mg/Kg feed.

XTRACT® was obtained from PANCOSMA Additive
Company. Egypt and dissolved in water then added to the
feed by the rate of 200 and 400 mg/ kg feed.

Composition of XTRACT® they have 3 main families of
raw materials: No essential oils namely; Capsicum
Oleoresin; Chilli pepper; Turmeric Oleoresin; Turmeric
Roots; Eugenol: Essential oil; Rectified by fractionation;
Carvacrol; Naturally occuring in Oregano, thyme and
other; Mediterranean herbs; Garlic tincture; Cinname
aldehyde In Cinnamon.
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Figure 1: Xtract® Major Strengths Fitek - F for Formula.
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Bacterial Strains

Bacterial strain Aeromonas hydrophila was kindly
supplied by department of poultry and fish diseases Fac.
of Vet. Alex. Univ. This is used for the Serum bactericidal
activity study.

Bacterial strain lyophilized Micrococcus lysodekticus
which is used for serum lysozomal activity (Sigma M
3770).

Vibrio algenolyticus was kindly supplied by department of
poultry and fish diseases Fac. of Vet. Alex. Univ. This is
used for the challenge study.

Fish Diets and Feeding

Fish were fed on a commercial fish diet containing 45%

crude protein obtained from private factory in Egypt (Alar
aqua Egypt®). The diets were daily provided at a fixed
feeding ratio of 3 % of body weight of fish as described by
Eurell, et al. 1978 and were made into fine granules
mechanically. The fine granules were then, made into
powder by using a mixer. The sea bream were fed a
complete diet that was specially formulated to meet their

requirements, which comprised 45 % crude protein; the
diet was unchanged throughout the experimental period.
The diets of the experimental groups were supplemented
with both Flumequine by the dose of 100 mg/kg in ration
and XTRACT® extract added to the ration by 200 mg and
400 mg/kg feed. The quantity of feed related to fish
weight was adjusted weekly by weighing early morning
before feeding. The daily amount of food was offered as
two equal meals /day on five occasions over the day (At 8,
10 AM and 12, 2 and 4 PM). Moreover, the fish mortality
was recorded daily and so, the quantity of food was
decided. The experiment was extended to 6 weeks where
fish samples were taken at the beginning and at the end of
the experiment from all cages for analyses. Water
temperature was Kept at 25 + 1°C and 35%o salinity.

Experimental Fish Design

As shown in Table 1, these experiments were carried
out in private farm at Borg El-Arab, Alexandria
governorate, Egypt, and extended for 3 months in the
summer season (June-September).

Group Diet

W @2)[B)| @[ (B)][(6)] (|3

Fish number

50 | 50 | 50 | 50 | 50 | 50 | 50 | 50

Basal diet (45 % protein)

+ve | +ve | +ve | +tve | +ve | +ve | +tve | +tve

Flumequine 20% (100 mg/kg diet)

-ve | +ve | -ve | +ve | -ve +ve -ve | +ve

XTRACT® extract (200 mg/kg diet)

-ve -ve +ve | +ve -ve -ve +ve | +ve

XTRACT® extract (400mg/kg diet)

-ve -ve -ve -ve | +ve | +ve | +ve | +Vve

Table 1: Experimental Fish Design.

Diets and Feeding

A balanced dietary ration formulation was prepared to
meet the requirements of sea bream according to NRC
[17]. The amount of feed (on dry matter basis) delivered
per day was adjusted at the beginning and after one
month of the experiment as 3% of body weight Eliott |]M
[18].

Measurement of Survival and Growth
Performance Parameters

Average body weight of fish for each group was
weighed after one and two month of the feeding
experiment according to Windell JT, et al. [19], Siddiqui
AQ, etal. [20] as:

a) Average body weight = the total weight of fish / the
number of fish in each group.

b) Weight gain % was calculated according to Jauncey K,
et al. [21] as: Weight gain % = Final average body
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weight - Initial average body weight/ Initial average
body weight x100.

c) Specific growth rate (SGR) was determined according
to Sveier H, et al. [22] as:

d) Specific growth rate (SGR) =100 In W2 -InW1) /T

e) Where W1 and W2 are the initial and final fish weight,
respectively, and T was the number of days in the
feeding period.

Evaluation of Feed Utilization

Feed intake was calculated as the total weight diet
offered in a given period divided by the number of
survival fish. Feed conversion ratio (FCR) was calculated
according to Sveier H, et al. [22] as:

FCR = (dry feed intake by gm) / (live weight gain by gm).
Condition factor (CF) was calculated according to
Gjedrem T, et al. [23] as:

CF = (body weight by gm) / (total length cm) 3 x 100
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Survival rate was calculated according to the following
formula:

Survival % = (No. of fish counted) / (No. of stocked fish)
x100.

Blood and Serum Samples

Blood and serum samples were taken after one and
two months of the feeding experiment, 3 fish of each
replicate were randomly taken.

Evaluation of Inmunological Parameters

Nonspecific Inmune Parameters

Total leukocytic count was performed using the
improved Neubaur chamber, Natt and Herrick's solution
as diluting fluid and 1:100 diluted bloods according to the
method described by Stoskopf MK [24] 1993. Nitroblue
tetrazolium activity (NBT) was performed according to
Studnicka M, et al. [25]. Lysozyme activity, true lysozymes
have the ability to lyse Micrococcus lysodeikticus cells [26].
The Lysozyme concentrations in the samples were
determined from a plotted standard curve against the
corresponding clear zone ring diameter on the linear axis
[27].

a) Serum Bactericidal Activity (SBA)

It examines the ability of the fish's serum that fed some
plant extracts and oxytetracycline with its diet to kill the
pathogenic organisms. The turbidity of bacterial
suspension of A.hydrophila was adjusted by comparing
with 0.5 McFarland turbidity standards (1.5x108). The
number of viable bacteria was calculated by counting the
colonies of resultant incubated mixture [28]. The
bactericidal activity of the tested serum was expressed as
the percentage of colony forming units in test the group to
that in the control group [29]. Determination of total
globulin was estimated by the method of Murray DL, et al.
[30].

Specific Inmune Parameters

The quantitative determination of IgM was made by
using nephelometry technique, according to Barta O [31].
Lymphocyte transformation test Boyum A, [32] was
carried out according to the following steps:

a) Separation of Lymphocytes [33]

b) Viability of Lymphocytes: by using 0.4% trypan blue
stain according to the technique described by Hanks JH,
et al. [34], Chi DS, et al. [35]. The number of
lymphocytes per ml was calculated according to the
following equation, No. of lymphocytes /ml = No. of
counted lymphocytes / No. of triple ruled squares x 25
x 104 x dilution factor; where the dilution factor is 2.

c) Standardization of the Lymphocytes Concentration:
The required final concentration could be adjusted to
reach 2 x 106 lymphocytic cell / ml by adding RPMI-
1640 medium with 10% foetal bovine serum (RPMI-
10) [36].

d) Evaluation of the Lymphocyte Transformation Test

The extent of lymphocyte transformation rate was
calculated according to Ruangroupan L, et al. [37].

Transcript Expression Analysis of Gen
Expressions of Glutathion-s- Transferase in
Liver of Sea Bream Sparus Auratus After 8t
Weeks After Treatment with Flumequine and
XTRACT® Extract

At the end of the experiment (8t week) liver samples
were collected from different treatments for Real-time
reverse transcription polymerase chain reaction (RT-PCR)
analysis of mRNA expression of antioxidant related gene
(glutathion-s- transferase) was performed Table 2. The
total mRNA was extracted from tissue samples from the
control and treated groups (n = 3 per group) using an
mRNA extraction kit according to the manufacturer’s
instructions. The quality of the extracted RNA was
confirmed with 2 % agarose electrophoresis following the
manufacturer's protocol [38].

a) Quantitative Real Time-PCR

The first strand cDNA from different samples was used as
templates for RT-PCR with a pair of specific. The
sequences of specific primer and product sizes are listed
in Table 2. B- actin was used as a housekeeping gene for
normalizing mRNA levels of the target genes. The relative
expression was calculated by using method Schmittgen
TD, et al. [39].

Gene Name Forward Primer Reverse Primer
-actin? CCTCACCCTCAAGTACCCCAT TTGGCCTTTGGGTTGAGTG
GST ATGATCTATGGCAACTATGAGACAGG GAAGTACAAACAGATTGTATCCGC
aHousekeeping gene

Table 2: Primer Sequences used for RT-PCR.
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Challenge Test

The challenge test was done at the end of the feeding
experiment where 20 fish each group were transferred to
eight glass aquaria , then were inoculated with 0.5 ml
culture suspension (2 x 10¢ bacteria ml1) of pathogenic V.
algenolyticus via intraperitoneal route. The challenged
fish were observed for 7 days in order to record the
mortalities [37].

Statistical Analysis

Data were statistically analyzed using the Analysis Of
Variance (ANOVA) and Duncan multiple range test to
determine differences between treatments and standard
errors of treatment means. Differences were considered
significant when (P <0.05).All statistics were carried out
using Statistical Analysis Systems (SAS) program [40].

Results

After 8 weeks of the feeding experiment all treated

groups showed a significant increase in weight gain %
and FCR in comparison with untreated control, while all
treated and control untreated groups showed no
significant change in SGR (P<0.05). Group treated with
Flumequine alone showed a significant increase in feed
intake in comparison with control untreated group and
other groups, while groups treated with XTRACT® extract
with or without Flumequine showed a significant increase
in condition factor (CF) as shown in Table 3 & Figure 2. All
treated groups showed a significant increase in total
leukocytic count except Flumequine treated group that
showed a significant decrease in comparison with control
untreated group (P<0.05). All treated groups showed a
significant increase in NBT, lysozyme in comparison with
control untreated group (P<0.05). Serum bactericidal
activity (SBA) of groups that treated with two dose of
XTRACT® extracts against V. algenolyticus was
significantly higher than that of control untreated group
(P<0.05), as shown in Table 4.

Treatments

Parameter 61 G2 G3

G4 G5 G6 G7 G8

Initial average 4316 + 0.14 | 43.56 + 0.09

40.3+0.17 A40.76 £ 0.1441.08 £ 0.53|41.42 + 0.01| 40.78 + 0.43 | 40.96 + 0.12

b. wt

Final a;’v‘:rage bl 5454029 | 5794257 |57.61+0.12 56.27 + 1.1456.65 + 0.19|57.53  0.27| 57.48 + 1.01 | 56 95 + 0.51
] 3727+ | 4129+

Wt.gain % |26.25+0.23%(32.92+ 0.01¢|44.44 £ 0273 /7" 0. 0g» [P8B87£0.16938.14+0.149/39.09 £0.18°
Spec‘fr‘;im‘”th 0.92+0.06 ¢ | 1.03+0.03% | 1.17+0.032 [1.09 + 0.01%(1.10 + 0.02 21.04 + 0.02>|1.10 + 0. 03 2|1.12 + 0. 01 @
. 4165+ | 3624« 4187+ 3741+ ] i
Feed intake Laon  [4373%07424298£028% T 013t egd  |4373%0.142(40.81% 0.64

Feed
conversion | 3.69 % 0.08a [3.03 + 0.05b | 2.48 + 0.04 < 2.35 + 0.02 4 2.66 + 0.08 < | 2.60 + 0.02 ¢| 2.58 + 0.13cd [2.55 + 0.02cd

ratio
C(’fggt‘(t":“ 1.63+0.01¢ |1.78 +0.02 b | 1.85 + 0.02 2 [1.68 + 0.00 1.75 + 0. 02 ¥/ 1.68 + 0.02 <| 1.85+ 0. 022 [1 77 £ 0.05 b

Survival % | 96.0 £2.312 | 96.0 + 2.312 |97.33£1.332

94.67 +
1.332

97.33 +

133a 96.0 +£2.312|98.67 +1.333|96.0 £ 2.312

*Rows with the same litter are not significant different (P<0.05). G1=control; G2= FLM; G3 = 200mg/kg XTRACT® extract;
G4 = 200 mg/kg XTRACT® extract and FLM; G5=400mg/ kg XTRACT® extract; G6 = 400 mg/kg XTRACT® extract and
FLM; G7= 200 mg/ kg XTRACT® extract and 400mg/kg XTRACT® extract ; G8= 200 mg/kg XTRACT® extract,400mg/kg

XTRACT® extract and FLM.

Table 3: Growth performance parameters and survival percentage of sea bream 8 weeks after treatment with Flumequine

and XTRACT® extract.
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XTRACT® extract.
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Figure 2: Specific growth rate and feed conversion ratio of sea bream 8 weeks after treatment with Flumequine and

*Rows with the same litter are not significant different (P<0.05). G1=control; G2= FLM; G3 = 200 mg/ kg XTRACT®
extract; G4 = 200 mg/ kg XTRACT® extract and FLM; G5=400 mg/ kg XTRACT® extract; G6 = 400 mg/ kg XTRACT®
extract and FLM; G7= 200 mg/ kg XTRACT® extract and 400 mg/kg XTRACT® extract ; G8= 200 mg/ kg XTRACT®
extract, 400 mg/kg XTRACT® extract and FLM.

After 8 weeks all treated groups showed a significant
increase in weight gain %, feed intake, FCR, CF and SGR in
comparison with control untreated group (P<0.05) as
shown in Table 4. Groups treated with 200 mg/ kg
XTRACT® extract or 400 mg/ kg XTRACT® extract showed

a significant increase in total leukocytic count, lysozyme
activity, SBA, total globulin, lymphocyte stimulation index
and NBT in comparison with groups treated with these
extracts with Flumequine (P<0.05) as shown in Table 5.

Parameter Treatments
G1 G2 G3 G4 G5 G6 G7 G8
Total leukocytic
count 63.13 £ 2.48(84.22 £ 3.26¢(84.39 + 451 3| 6023 £ 2664 | / /1% | 68.27% | 8435% | 0, 499
207b | 333¢ | 6292
(103 / )
Nitroblue
0.045 + 0.097 + 0.074+ | 0.053+ | 0.064+ | 0.063¢
i Ivi d cd
tetrazolium activity|0.044 £ 0.002 0.003 ¢ 00042 0.050 £ 0.001 0.006 b 0003 | 0.006 b 0.005 be
(OD at 620 nm)
Lysozyme activity 10919+ | 12652+ 131,63+ | 109.29+ | 12873+ | 107.39+
(pg/ml) 1062123884 4 1. 2972 116633187 o0 | 391c | 2562 347 ¢
Serum bactericidal
activity (% of CFU/|34.33 + 1.4 ¢|57.62 +132°(17.20 £ 0,841 41552 1570 | 200 | 3051 % | 2766 % g374 41 550
control) ' ' '
Total globulin ; 422+ 213+ 259+ | 284+ | 373+ )
e/} 2220034 | 251 %014 | 7 503 5e | 0a3c | oays |214%017

*Rows with the same litter are not significant different (P<0.05). G1=control; G2= FLM; G3= 200 mg/kg XTRACT® extract;
G4 = 200 mg/ kg XTRACT® extract and FLM; G5=400 mg/kg XTRACT® extract; G6 = 400 mg/ kg XTRACT® extract and
FLM;G7=200 mg/ kg XTRACT® extract and 400 mg/kg XTRACT® extract;G8= 200 mg/kg XTRACT® extract, 400mg/kg
XTRACT® extract and FLM
Table 4: Non - specific immune parameters of sea bream 8 weeks after treatment with Flumequine and XTRACT® extract.
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Parameter Treatments
G1 G2 G3 G4 G5 G6 G7 G8
Lymphocyte stimulation d 4 2932 1.87 + 251+ 1.63 + 283+ b
index (4 week) 140£0.03¢ 113720029 5400 | gozec | 007° | 003« | 004w |291%005
Lymphocyte stimulation . .| 352+# 236+ 3.50 + 272 3.23 % b
index (8 week) 139£0.02¢ 1156 £002¢) 570 | 004¢ | 005+ | 003 | 004> |288£003
IgM (gm/L) (After [, oo, (00ze 0-182% | 0.259% | 0242: [ 0277+ | 0266+ | 0.255% 0.197 +
challenge) ) - 0.003 4 0.002" 0.001¢ 0.002 2 0.001° 0.001 be 0.002 4

*Rows with the same litter are not significant different (P<0.05). Gl1=control; G2= FLM; G3

= 200 mg/ kg XTRACT®

extract; G4 = 200 mg/kg XTRACT® extract and FLM; G5=400 mg/kg XTRACT® extract; G6 = 400 mg/kg XTRACT® extract
and FLM; G7= 200 mg/ kg XTRACT® extract and 400 mg/kg XTRACT® extract ; G8= 200 mg/kg XTRACT®

extract,400mg/kg XTRACT® extract and FLM.

Table 5: Specific immune parameters of sea bream 8 weeks after treatment with Flumequine and XTRACT® extract.

Results of Gen Expressions of Glutathion-s-
Transferase in Liver of Sea Bream Sparus
Auratus After 8th Weeks After Treatment with
Flumequine and XTRACT® Extract

Feeding of sea bream to Flumequine and XTRACT®
extract for 8 weeks resulted in significant changes in
mRNA abundance for a limited subset of the analyzed of
hepatic sea bass genes (Figure 3). GSR mRNA levels
decrease significantly upon incubation with Flumequine,
in liver, irrespectively to the length of the treatment,
whereas the corresponding levels of fish treated with

XTRACT® extract were indistinguishable from controls.
These data indicate that Flumequine seems to be a poor
GSR inducer sea bream, whereas liver seem to respond
better at the long term. Changes in GSR mRNA levels were
in general mild and restricted to particular subsets of
samples. GSR mRNA levels significantly decreased at the
end of feeding ration with Flumequine. Bivariate
correlation analysis of mRNA abundance levels of
different genes in liver tissues defined different clusters of
co-regulated genes. Levels of mRNA from oxidative
metabolism-related genes (GST) showed a very high
correlation in.
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Figure 3: Effect of Flumequine and XTRACT® extract on glutathione S-transferase mRNA expression in sea bream.
G1™p < 0.001 vs control A444; G2vs FLMP p < 0.001; G3 vs200 mg/ kg XTRACT® extract BBBE p < 0.001; G4 vs 200
mg/kg XTRACT® extract and FLM; G5 vs 400 mg/kg XTRACT® extract EEEE p < 0.001; G6 vs = 400 mg/kg XTRACT®
extract and FLM; G7 vs = 200 mg/ kg XTRACT® extract and 400 mg/kg XTRACT® extract ; G8 vs = 200 mg/kg
XTRACT® extract, 400mg/kg XTRACT® extract and FLM ¢€cC p < 0.001. Triplicate samples were analyzed to obtain an
average concentration for each treatment (Table 6).
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Parameter Treatments
G1 G2 G3 G4 G5 G6 G7 G8
No. of fish 20 20 20 20 20 20 20 20
No. of mortality 18 10 12 8 8 2 2 3
Mortality % 90 %2 50%¢ 60 %d 40 % 40 % 10%¢s 10%¢s 15%f

*Rows with the same litter are not significant different (P<0.05). Gl=control; G2= FLM; G3 = 200 mg/kg XTRACT®
extract; G4 = 200 mg/ kg XTRACT® extract and FLM; G5=400 mg/kg XTRACT® extract; G6 = 400 mg/ kg XTRACT® extract
and FLM; G7= 200 mg/kg XTRACT® extract and 400 mg/kg XTRACT® extract ; G8= 200 mg/ kg XTRACT® extract, 400

mg/ kg XTRACT® extract and FLM.

Table 6: Mortality percentage of sea bream treated with Flumequine and XTRACT® extracts for 8 weeks then challenged

with pathogenic V. algenolyticus.

u No. of fish

No. of

mortality

® Mortality %

8 7 6

5

4 3 2 1

challenged with pathogenic V. algenolyticus.

Figure 3: Mortality percentage of sea bream treated with

Flumequine and XTRACT® extracts for 8 weeks then

After challenge with pathogenic V. algenolyticus all
treated groups showed a significant increase in the
amount of IgM in comparison with control untreated
group (P<0.05) while groups treated with 200 mg/kg
XTRACT® extract or 400 mg/kg XTRACT® extract with
Flumequine showed a significant increase in IgM than that
treated with Flumequine alone (P<0.05) (Table 4). After
challenge with pathogenic V. algenolyticus the mortalities
were recorded for 7 days, groups that received
Flumequine alone showed no significant change in
comparison with control untreated group, while groups
received 200 mg/ kg XTRACT® extract or 400 mg/kg
XTRACT® extract or both doses with or without
Flumequine showed a significant decrease in mortalities
than that treated with Flumequine alone or control
untreated group (P<0.05) (Table 4).

Khalil RH, et al. Herbal Plants as a Promising Future in Raising Growth and Immunity Compared

Discussion

In this study, XTRACT® extracts were used as feed
additives to evaluate its role as immunomodulators and
alternatives to Flumequine as growth promoters. The
weight gain % of group that received XTRACT® extract
was significantly higher than other groups; these findings
were consistent with Mesalhy SA, et al. [16], Kasiri M, et al.
[41] and Goda S [42]. All groups that received XTRACT®
extract by both doses or combined with Flumequine were
significantly higher in weight gain % than group that
received Flumequine alone, these agree with Choi [, et al.
[43], Nakagawa H, et al. [12], while disagree with
Sanchez-Martinez ]G, et al. [44]. The specific growth rate
of all treated groups in our work was significantly higher
than control untreated group, these results correspond
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with Choi |, et al. [43] while disagree with Maass N, et al.
[45] who examined the effect of feeding oxytetracycline
on the growth of catfish for 11 weeks and found that the
specific growth rate showed no significant change in the
oxytetracycline treated fish. Group received Echinacea
extract showed a significantly higher value in comparison
with other groups, these work in with Nakagawa H, et al.
[12], Kasiri M, et al. [41], Goda S, [42]. The best feed
utilization was for groups received XTRACT® extract by
both doses with Flumequine followed by groups received
XTRACT® extract by both doses then group received
Flumequine alone and finally the control group, these
findings consistent with Przybilla P, et al. [46], Choi |, et al.
[43]. On the other hand conflict with Sanchez-Martinez JG,
et al. [44], Maass N, et al. [45]. As regard the condition
factor of all groups was significantly higher than control
group. These data work in with Maass N, et al. [45] and
contradict with Nakagawa H, et al. [12] who recorded no
significant change in the condition factor of Nile tilapia fed
Echinacea at a rate of 0.25 ppt on a dry weight basis for 6
months. The survivability of all groups showed no
significant change in comparison with control group.
These results agree with Nakagawa H, et al. [12]. The total
leukocytic count of all treated groups were significantly
increased in comparison with control untreated group
except group received Flumequine alone that showed a
significant decrease, these findings correspond with
Grondel JL, et al. [6], Yonar ME, et al. [7]. However, it
conflict with Liu XL, et al. [47]. Groups received XTRACT®
extract by both doses showed a significant increase in
NBT than those with Flumequine, these findings agree
with Zhai Z, et al. [15] and disagree with Mesalhy, et al.
[16] 2008. Groups received XTRACT® extract by both
doses showed a significant increase in lysozyme activity
in comparison with groups received the extract with
Flumequine or group received Flumequine alone. These
findings consistent with Mesalhy SA, et al. [16], Nakagawa
H, et al. [12], Choi |, et al. [43] and Hayashi |, et al. [48].
The bactericidal ability of serum of group that received
XTRACT® extract by both doses was significantly higher
than control untreated group. These findings agree with
Bany ], et al. [49], Zhai Z, et al. [15]. Groups received
XTRACT® extract by both doses showed a significant
increase in SBA in comparison with groups received the
extract with Flumequine, and these later groups showed a
significant increase in SBA in comparison with groups fed
Flumequine alone. These findings agree with Nakagawa H,
et al. [12], Freier DO, et al. [50]. The total globulin of all
groups showed a significant increase in comparison with
control untreated group, these findings interfere with
Yonar ME, et al. [7], Freier DO, et al. [50]. The results
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revealed a potential enhancement of humeral immune
response, these agree with Tan BK, et al. [8]. Groups that
were fed XTRACT® extract by both doses showed a
significant increase in total globulin than that was fed
Flumequine alone or with the extract. The level of IgM
after the challenge with pathogenic V. algenolyticus was
significantly increased in all treated groups in comparison
with control untreated group; these findings disagree
with Yonar ME, et al. [7]. The lymphocyte stimulation
index of all treated groups showed a significant increase
except group received Flumequine alone that showed no
significant change in comparison with control untreated
group, these findings agree with Wilasrusmee C, et al. [11].

After challenge with pathogenic V. algenolyticus
groups that received XTRACT® extract by both doses with
or without Flumequine showed a significant decrease in
mortalities than that treated with Flumequine alone or
control untreated group that indicates a good disease
resistance, these findings was explained by Zhai Z, et al.
[15]. Group that received Flumequine alone showed a
non-significant change in mortalities in comparison with
control untreated group; this may be due to the effect of
Flumequine and other similar compounds that may
interfere with normal immunological processes in fish as
mentioned by Grondel JL, et al. [6].

Conclusion

From obtained results we concluded that, using of
XTRACT® extract as feed additives for sea bream diets for
8 weeks can improve growth performance parameters
and stimulate its specific and non-specific immune
parameters. So addition of XTRACT® extract to the sea
bream diets can be served as a natural alternatives for
Flumequine as a growth promoters, also they can be used
as immunostimulants for sea bream with respect that
XTRACT® extract is the most potent one of them [51-53].
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