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Abstract: A preliminary study (120 days) was conducted on African catfish (initial
body weight 90 g) to evaluate the beneficial etfects of a new patent local probiotic
(T-Protphyt 2000) when added to their diet (25% crude protein) at graded levels
(0, 1,2 and 3 g kg~ ' diet). The diet containing 1 g ke ™' (T,) reflected the best growth
and feed utilization parameters. Increasing the probiotic level increased fish carcass
protein, fat and energy contents, as well as RBCs, WBCs, platelets and AJ/G ratio
but decreased blood proteins. Also, T, treatment led to improvement of most
histometric characteristics of the dorsal muscles of African catfish compared with
the control (T,) and other treatments (T, and T,). The bacterial activity of this
probiotic was tested in vitre against nine of pathogenic strains of Gram-negative
bacteria (Aeromonas hvdrophilla, Pseudomonas aeruginose, Pseudomonas
Huarescent, Vibrio sp., Klebsiella sp., Shigella sp., Salmonella sp., Proteus sp.
and Escherichia coli) at two concentrations (120 and 240 pg) compared with
oxytetracycline (OTC 30 and 60 pg). The results showed positive elfect of the
probiotic at the two concentrations against all the tested bacteria.

Key words: Probiotic, catfish, growth, blood , histometric parameters, pathogenic
bacteria

INTRODUCTION

Dietary live yeast improved (p<().01) fish body weight, reduced muscular fat and serum
triglycerides and cholesterol but increased EBC's, Hb, PCV and serum glucose. So, dietary
live yeast may improve growth performance and hematological picture in fish { Kobeisy and
Hussein, 1995). Moreover, Abdelhamid er al. (2000) reported significant positive effects of
the combination of dried live yeast and lacto-sacc on tilapia growth, feed conversion and
nutrients utilization,

The highest level of these separate or combined additives (20 g kg™ ') was the best for
improving fish body weight and feed conversion. Also, Magouz er al. (2002) and Abou
Zied et al. (2003) came to the same conclusion that dietary supplementation of lacto-sace
(0. 1% of the diet) produced high growth rate, survival rate and feed and protein utilization
of Nile tilapia. Lacto-sacc had also positive effect on economical efficiency of tilapia
production. However, Olvera-Novoa er al. (2002) reported that fish fed 25-30% (of the dietary
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protein) veast diets showed the best growth performance, feed conversion, protein efficiency
ratio, nitrogen utilization, incidence cost and profit index.

Additionally, Khattab er al. (2004) found that Biogen™ (0.1% of the diet), as a feed
supplement, had improved growth performance, feed conversion, chemical composition of
the whole fish body as well as the blood profile of Nile tilapia fish. Recently, Allam (2007)
found that Pronifer™ (lactic acid bacteria and its fermentation metabolites) as feed additive
at 3% level improved tilapia growth and their blood profile. It reduced fish fat content and
alleviated the hazard effects of A. hvdrophila on mortality rate. The African catfish Clarias
gartepinus 1s distributed throughout Africa. It is of growing economic value in the African
aquaculture industry (Goda er al., 2007; Osman et al., 2007; Abdelhamid, 2009a).

Probiotics are pure cultures of one or more living microorganisms given in feed that
proliferates in the host gastrointestinal (GI) tract. They ensure that the host maintains a
beneficial microbial population in the GI tract (Linge, 2005). They confer a healthy effect on
the host as significant microbial food supplements in the field of prophylaxis
(Geovanny et al., 2007). The research of probiotics for aguatic animals is increasing with the
demand for environment-friendly aquaculture. Some probiotics were designed to treat the
rearing medium, like biocontrol when the treatment 15 antagonistic to pathogens or
bioremediation when water quality is improved. Most probiotics have been undertaken by
isolating and selecting strains from aquatic environment {Gatesoupe, 1999), Also, probiotics
have found use in aquaculture as a means of disease control, supplementing or even in some
cases replacing the use of antimicrobial compounds (Irianto and Austin, 2002; Sahu er al.,
2008). Since, the use of expensive chemotherapeutants for controlling diseases have been
widely criticized for their negative impacts (Sahu et al., 2008). Therefore, the objectives of the
present study were to evaluate effects of graded levels of a new-local probiotic on African
catfish concerning their growth performance, feed utilization, carcass composition,
histometric characteristics of the dorsal muscles, blood profile as well as effect of this
probiotic on some pathogenic bacteria of fish.

MATERIALS AND METHODS

Experimental Management

A field study was conducted to evaluate the effects of dietary inclusion of graded levels
of a newly local produced probiotic (T-Protphyt 2000): It is a local product with a patent No.
23593, It consists of 15% zinc salts, 10% inorganic phosphorus, 3% dned fermentation
products of Aspergillus orvzae growth and starch as carrier up to 1 kg. Each gram of this
product contains 100 unit of phytase, 75 unit of protease, 25 unit of lipase and 15 unit of
amylase) on African catfish (Clarias garieping). For this reason, 4 net Hapas (1x3=x1.5 m
diameters) were constructed and implanted in 1 Feddan (Egyptian area unit = 4200 m’)
earthen pond in a private fish farm at Tolompat 7, Alriad, Kafr EI-Sheikh Governorate, Egypt.
The Hapas' net was | ¢m opens, from Tailand. The pond was irrigated via a pump from an
agricultural drain. Eighty similar-size catfish were purchased from a private neighbor farm,
regardless to their sex, with an average body weight of 90 g.

The feeding trial started on the 20th of July 2008 and ended on the 20th of November
2008 (120 days) using a commercial diet (25% crude protein, from Almorshedy for Trading
and Development, Meet Ghamr-Dakhalia-Zagazig Road, Egvpt). This commercial diet
contained yellow corn, soybean meal (44%), wheat bran, fish meal (65%), corn gluten (60%),
lime stone, common salt, dicalcium phosphate and molasses and had not less than 25% crude
protein, 3% crude lipids, 3935 Kcal gross energy kg diet and not more than 5.30% crude
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fiber, according to the manufacture's formula. Table 1 shows the proximate analysis of the
basal diet which was carried out according to AOAC (19935). The diet was ground to add the
tested propiotic (at levels of 0, 1, 2 and 3 g kg™ diet, referred to treatments No. T\, T,, T, and
T,, respectively). Molasses at 5% of each diet was used to spread the propiotic and then all
diets were repelleted. The tested diets were offered once daily (10 am) at 5% of the fish
biomass at each Hapa. The feed quantity was adjusted periodically according to the actual
body weight changes.

Fish Performance and Quality

Measurements used for the evaluation included fish weight and length and water quality
parameters (1.e.. temperature using centigrade thermometer, salinity using conductivity TDS
meter model 470, pH using pH meter model 340, dissolved oxyvgen vsing oxygen meter model
970, all instruments were from Jenway-England).

Al the start and at the end of the experiment, fish samples were collected and kept frozen
till the proximate analysis of the whole fish body according to AOAC (1995). Their gross
energy contents were calculated according to NRC (1993).

At the end of the experiment some fishes from each treatment were sacrificed and fish
dorsal muscles were sampled. Samples were fixed in 10% neutralized formalin solution to
histometric examination according to Pearse (1968).

Blood Parameters

At the end of the experiment blood samples were collected from the fish caudal peduncle
of the different groups. Adequate amounts of whole blood in small plastic vials containing
heparin were used for the determination of hemoglobin (Hb) using commercial colorimetric
Kits (Diamond Diagnostic, Egypt). Also, total erythrocytes (RBCs), platelets and total
leucocytes (WBCs) were counted according to Dacie and Lewis (1995) on an Ao Bright-Line
Haemocytometer model (Neubaver improved, Precicolor HBG, Germany). Other blood
samples were collected and transferred for centrifugation at 3500 rpm for 15 min to obtain
blood plasma for determination of plasma total protein according to Gornall er al. (1949),
albumin according to Weichsebum (1946) and globulin by difference according to Doumas
and Biggs (1972),

Bacterial Strains

Nine of Gram-negative bacteria. namely Aeromonas hvdrophilla, Pseudomonas
aeruginose, Pseudomonas fluorescens and Vibrio sp., in addition to the Enterobacreriaceae
(Klebsiella, Shigella, Salmonella, Proteus and Escherichia coli ) were used in this study,
these bacteria were isolated from Nile tilapia fish and identified by specific media and
biochemical testes, except Aeromonas hydrophilla that was identified by primed Polymerase
Chain Reaction (PCR).

Assessment of Antibacterial Activity of the Probiotic

Powder samples of probiotic and (OTC) antibiotic (because of its wide antibacterial
spectrum and high potency. OCT is the most commonly used antibiotic against various
diseases caused by Gram-negative and Gram-positive bacteria in fish farming) were
suspended in sterile water and used at two concentrations each (120 and 240 pg of probiotic
and 30 and 60 pg of OTC). Four wells were punched with a cork borer (6 mm in diameter) in
plates of nutrient agar (NA) freshly seeded with (.1 mL of 24 h old of each tested bacterial
cultures. Different concentrations of probiotic and antibiotic were put into the wells, left
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I h to allow diffusion, plates were incubated for 24 h at 37°C. The diameter of clear zones
surrounding the wells were measured and recorded expressing the antibacterial activity.

Statistical Analysis

The obtained data were statistically analyzed using SAS (1996) procedures for personal
computer. When F-test was positive, least significant difference (Duncan, 1955) was
calculated for the comparisons among means,

RESULTS

Experimental Diet

The chemical analysis of the basal diet used in the present experiment is given in
Table 1. Calculated gross energy based on factors of 5.65, 9.45 and 4,11 Kcal g~' protein, fat
and carbohydrate, respectively according to NRC (1993) was 395.5 Kcal 100 g7,
proteinfenergy (P/E) ratio was 58.76 mg Keal ',

Water Quality Criteria

Water parameters were measured twice daily (100 am and 10 pm). There were no
significant differences among Hapas' water throughout the experimental period because all
Hapas were in the same pond. Therefore, the means of the whole period are given in the
following Table 2.

Growth Performance

Growth performance parameters shows in Table 3 shows that T, (1 g T-Protphyt
2000 kg " diet) was the best among various dietary treatments concerning body weight gain,
daily body weight gain, RGR, SGR and condition factor as well as PER and PPV (even feed
conversion ratio which not given in the Table 3). Yet, all data in this Table 3 are lower than
those in literature (El-Haroun, 2007) probably for low dietary protein and fat determined
(23.24 and 2.87%, respectively) as well as for poor experimental rearing conditions, e.g.,
stocking rate, feeding rate and frequency and using Hapas which restricted the fish growth
and negatively affected feed conversion and nutrients utilization. Therefore, the evaluation
will continue in a serial paper under other good ambient conditions. T, gave significantly
(p=0.03) the highest final body weight and condition factor. However, all supplemental diets
with the tested probiotic (T,, T, and T,) reflected better results than the control (T,). T, did
not differ significantly (pz0.03) than either T, or T,

Table 1: Proximate chemical analysis of the basal diet (% as fed)

Composition Values
Moisiure a.01
Crude protein 23,24
Ether extract 287
Total carbohydrates LT T
Ash 7.21

Table 2: Water quality parameters (Means+SE) of the whole experimental period. regardless to the treatments

Parameters YWalues

Temperature (°C) 20611078
Salinity (%e) 2. 7780038
pH value B.3T0=0, 156
Dissolved oxygen (mg L") 71.47540,225
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Table 3: Growth performance of catfish after 120 days of feeding the experimental diets (Means+5E)
Treatment

Items T, T T, T,

Final body weight (g) 144 162 1500 148

Body weight gain (g) 3 T2 a0 58

Daily weight gain (mg) 450 GO S0 483

Relative growth rate® (%) 0.351+0.046 | 13140.242% 101740, 135 0.7930,083™
Specific growth rate®* (% day™') 0.250+0.029M 061940 0955 (0. 58240.054%5 (.48 5400400
Final body length (cm) 26.67+0.876" 299040 850" 303040569 293340335
Condition factor 06470047 0.7 100023 L6510 006" .65 3400244
Survival (%) 10 1K) 1) 1K}

Protein efficiency ratio*** 0314 0.387 0,342 0328

Protein productive value (% =55 5,300 7.238 6. 360 6,322

Energy utilization (%* "+ 3.443 4282 3887 4,294

a-¢: Means in the same row with different superscripts are significantly (p=0.035) different; N5: Not significant at p=(L05;
“RGE: (Final body weight-Initial body  weight¥Inital body  weight; **SGR: (In  final weight-In  initial
weight | 0Vexperimental  penod;  ***PER: Body  weight  ganfconsumed  feed  protein; #¥¥¥PPV: Retained
proteinx | (Fconsumed feed protein; #F+F+*EL: Retained energyx 1 consumed feed energy

Carcass Composition

Proximate chemical analysis of the whole fish body at the start and at the end of the
120 day experimental period is summarized in Table 4. These data indicated that moisture
content was higher and ether extract as well as energy content were lower at start than at the
experimental end; otherwise, no remarkable changes were recorded. Concerning dietary
treatments, there were slight increases in crude protein and ether extract percentages but
lower ash content due to the dietary inclusion of T-Protphyt 2000,

Table 4: Proximate chemical analysis (% fresh basis) of whole fish body at the start and at the end of the feeding period
Treatment

Composition At start T, T T T.

Muoisture 75.21 71.28 71.62 72.02 T0.60
Crude protein 18.57 17.93 18.36 18.58 15.56
Ether extract 0.76 4.10 4.48 4.21 5,13
Ash 472 560 466 4.63 532
Growth energy (KCal 100 g 11210 [EIREH 146500 |44 Bih [ 55K

Histometric Examination of Fish Dorsal Muscles

There were no significant (p=0.05) differences of all histomestic parameters (smallest
diameter (um), mean diameter (um), smallest/largest ratio, intensity of muscular bundles mm ™,
the percentage of muscular bundles area mm™ and the percentage of connective tissue
mm ) of African catfish dorsal muscles among all treatments. However, fish fed diet
supplemented with commercial probiotic T-Protphyt 2000 at level of 1 g kg™ diet (T,) realized
slight improvement of these histometric characteristics of fish dorsal muscles compared with
the control (T,) or other treatments (T, and T,). It is of interest to note that, T, treatment
realized the best growth performance (Table 3) and carcass composition (Table 4) of fish
compared with the control and other treatments. This means that supplementation of
commercial probiotic T-Protphyt 2000 at level of 0.1% to fish diets led to improvement of
most histometric characteristics of the dorsal muscles of Afrnican catfish (Table 5, Fig. l1a-d).

Blood Profile

Data of hematological and biochemical parameters are given in Table 6, which clears that
there were no significant (p=0.035) effects of the tested probiotic on hemoglobin (Hb) content
and white blood cells count (WBCs) comparing with the control. Yet, there were significant
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Fig. |: Cross-section of muscular bundles and interstitial connective tissue of the dorsal

muscles of catfish in the (a) 1st, (b) 2nd, (c) 3rd and (d) 4th treatments respectively.
(X 400, H and E stains)

Table 5 Effect of dictary supplementation of T-Protphyt 2000 on histometric chamcteristics of dorsal muscles of catfish

(Means+5E)
Treatitent

Parameters T, T; T: T,
Smallest diameter (pm) 30.4042,03% 3R.40%] 598 31.2042,57M9 34,0041 78
Largest diameter (pim) In40+] 72 43 60£2.035 40,0043 (s 412041 85%
Mean diameter (jum) 33.40+1.500 41.00%] .64 35.60+2 60N 37.60+]1 .63
Smallest/Largest ratio (L8006 0,880,035 0. 780,045 (LR3H0.03M
Intensity of muscular bundles (mm ™)  586.67492.66™ 5866792 667 67933492 66 67933492 .66
% of muscular bundles area (* mm ™)  58.77+19.07* 69,6324, 80" 576618677 69,6344 B0

fc of connective lissue (** mm'_!_} =|-|.'_’,_'!_:I:_19:ﬂ'?fﬁ .}_[_;I.:"!Tiui-._ﬁ[;lmi 4_1.]4#5.8??‘5 3{#._3?&:4.5““
**: Not significant at p=0L05; * % of muscular bundles area mm ™7 = ([3.14 X (mean diameter/2 ) xIntensity of muscular
bundles mm ™= 1K), whereas: the muscular bundles were considered in approximately circular shape; *# % of connectlive

tissue mm ™ = (1- muscular bundles area, mm -~y 100

Tahle 6: Hematological and biochemical analysis of catfish blood after 120 davs experimental feeding (Means25E]

Treatment

lems T T: T, T,
Hemoglobin, g dL™' 6. 8020, 40 6,600, 10M 6,950,054 7,500, 200
RBCs, » 10F pl™! 2,600, 10™ 2. 100, 1F 2. 754D, 15 2 B0, 206"
WBCs, x 10" pL™! 32.50+2 50N 40,0045 .00~ 42 50+7 50N 47.5047.507
Platelets pL.™' 52,5047 50" 85.00£10.00" 67,507 50" 1O OOES (M
Total protein, g dL™' G154, 15 5.60+0.10" 4 )0, 30F 5.7040.20
Albumin (A), g dL™' 1.70+0, 107 1.6540.05° 1.4540.05 1. 850,05
Globulin (G), g dL™! 4. 450,05 3000, 20 2. 754025 3BS40. 15
AJG ratio® 0. 382+0.018" (0. 42540 035 (53040030 (A8 1. 005"

“: Means in the same row with different superscripts are significantly (p<0.03) different; RBCs: Red blood cells
{Ervthrocytes); WBCs: White blood cells (Lencocytesy; *ASG ratio: Albumin/Globulin

(p=0.053) positive effects on platelets count and A/G ratio and negative effects on total
protein and globulin contents: otherwise, no clear trend was recorded for the effect of
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probiotic inclusion levels. T, did not differ significantly (p=0.03) with T, in most parameters,
except A/G ratio, but differ (p<0.05) with T, in both red blood cells count (RBCs) and A/G
ratio. T, did not differ significantly (p=0.05) with T, in platelets count and A/G ratio. The

increased AJG ratio is related to the decrease in globulin values.

Antagonism to Pathogens

The results in Table 7 and Fig. 2 A-D showed the positive effect of the probiotic at the
two concentrations against all the tested bacteria and showed nearly no clear difference
between the two concentrations of probiotic. Also, it has a similar effect of the anubiotic
(OTC) especially with the pathogenic bacteria, Aeromonas and Pseudomonas, which showed
sensitivity towards probiotic, while the Vibrio sp., showed resistance to OTC at the two
concentration (Fig. 2D).

Table 7: The antibacterial activity of agueous probiotic compared with OTC

Inhibition zone (mm) of probiotic

[nhibition sone (mm) of OTC

120 240 30 N
Tested bactenal sirains el e T L ————
A, fivdrophilla 32 37 36 36
P. aeruginose 35 38 an 35
P, flworescens 45 —_— 42 42
Vibrio sp. 27 6 - -
Safmonella sp. 30 30 35 42
Shigella sp. 35 35 7 3%
Kiebgiella sp. 21 20 30 an
Proteus sp. 20 22 30 40
E. coli 34 36 38 18

Fig. 2: {a-d) The inhibition zones of some bacteria by the action of probiotic compared
with OTC. (A) A. hvdrophilla, (B) P. aeruginose, (C) P. fluorescenus, (D) Vibrio sp.

1 = 120 pg probiotic, 2 = 240 pg probiotic, 3 =30 pug OTC, 4 =60 pg OTC
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DISCUSSION

The values of water parameters are within the acceptable ranges recommended for
pisciculture (Abdelhamid, 1996, 2009b; Abdelhakim et al., 2002). However, the optimum
growth of African catfish requires 28-30°C, <5 ppt salinity, <15 mg L™ dissolved oxygen,
6.5-9.0 pH and 50-100 mg L~ " hardness in the rearing water (Chapman, 2000).

Craig and Helfric (2002) reported that protein levels in aquaculture feeds generally have
an average of 28-32% for catfish. Protein requirements are lower for omnivorous fish and for
larger fish than carmivorous and smaller ones. Feeding rate affects also fish requirements of
protein (Jauncey, 1998), However, Machiels and Henken (19835) reported 40% crude protein,
19.2 KJ DE ¢ " and 13 mg protein/KJ as optimal requirements for C. gariepinus (40-120 g).
Recently, Eid (2007) recommended a diet containing 25% protein, 6% fat and
72 mg protein Kcal™ for adult catfish. Also, El-Gendy (2009) found that the best dietary
crude protein and fat levels were 35.9 and 11.7% (465.88 Kcal 100 g '), respectively and
77.1 P/GE ratio for the African catfish fingerlings (13 g initial body weight).

Robinson et al. (2009) reported that even though catfish have been cultured for many
vears, there is still considerable variation in feeding practices on commercial catfish farms,
Catfish are generally fed once daily to what is commonly called saturation. Catfish (27 g) feed
1s generally recommended to contain 28-32% protein, starting with a 32% protein feed in
spring and change to a 28% feed as the temperature increases.

Abdelhamid et al. (1996) and Attia ef al. (2007) confirmed the economical-environmental
benefits of using the dietary supplemental microbial-phytase. It increases (p<(.035) body
weight, feed efficiency, carcass % and serum contents of P, Ca, Mg and Zn. Also, EI-Dakar
and Gohar (2004) found that growth and survival of Peneaus japonicus post larvae fed
probiotic diet was higher than those fed the basal diet. The in vitro study revealed that the
probiotic (Bacillus subtilis) decreased the proteolyses activity of the bacterial pathogens
(Aeromeonas hvdrophila, Edwardsiella rarda and Vibrio proteolyticus). Bacillius subtilis
had a positive effect against the pathogens and on reducing the antibiotic susceptibility
when presented in culture water or in feed of shrimp. Moreover, Salem et al. (2004) reported
that bacterial and yeast probiotics (Bacillus subrilis and Saccharomyces cerevisiae) improve
the activity of lactic acid bacteria which could inhibit the pathogenic bacteria (E. coli).
Castillo (2008) also concluded that certain Bacillus strains act as probiotic bacteria and block
the communication system of Enter pathogens such as Yersinia and Salmonella sp. Yet,
Hidalgo et al. (2006) concluded that no significant effects on growth and survival were found
following the addition of Bacillus tovaoi, T and B. cereus, E as probiotics to dentex diets,

However, some lactic acid bacteria isolated from the gastrointestinal tract of fish can act
as probiotics. These candidates are able to colonize the gut and act antagonistic against
Gram negative fish pathogens. These harmless bacteriocin-producing strains may reduce the
need to use antibiotics in future agquaculture (Ringo and Gastesoupe, 1998). Generally, the
probiotics actively inhibit the colonization of potential pathogens in the digestive tract by
antibiosis or by competition for nutrients and/or space, alteration of microbial metabolism
and/or by the stimulation of host immunity. Probiotics may stimulate appetite and improve
nutrition by the production of vitamins, detoxification of compounds in the diet and by
breakdown of indigestible components (Irianto and Austin, 2002).

Additionally, Abd El-Rahman and El-Bana (2006) used Micrococcus lutens as a bacterial
probiotic which presented in vitro and in vive antagonistic effects against the pathogenic
bacteria Aeromonas hydrophila. The inhibition zone to A. hvdrophila was 40 mm in diameter
due to M. luteus. The dietary inclusion of this probiotic improved significantly the final
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welght, weight gain, specific growth rate, feed conversion, protein efficiency ratio
erythrocytic counts, hemoglobin content and survival rate of O. niloticas fish. Rollo et al.
(2006) reported an improvement in tolerance to acute stress of sea bream fry fed with
probiotics. Also, Taoka ef al. (2006) indicated that probiotics treatment is promising as an
alternative method to antibiotics for disease prevention in aquaculture. Additionally, Attalla
(2007) found that supplementation of dietary bacteria or veast produced significantly better
weight gain, specific growth rate and feed utilization in tilapia cultivation,

Biobuds” and yeast or Biogen" as probiotics led to improving the growth performance,
feed conversion, protein efficiency ratio and feed costs for tilapia fingerlings (Mohamed,
2007; Mohamed er al., 2007). Moreover, El-Ashram ¢r al. (2008) concluded that, super
Biobuds” can improve body gain, survival and enhance resistance to challenge infection.
Yet, Abdelhamid and Elkatan (2006) found that dietary supplementation of Biobuds® slightly
improved body weight gain but reduced the survival rate of tilapia fingerlings.
El-Haroun et al. (2006) and El-Haroun (2007) reported that Biogen® dietary supplementation
improved growth performance and feed utilization, carcass protein and fat percentages as
well as economical profit in Nile tilapia and catfish culture, respectively. Wongsa and
Werukhamkul (2008) came to the same conclusion, since they found that catfish fed diets
containing probiotics plus phytase enzyme showed 33% higher weight gain and better feed
conversion by more than 25% in comparison to catfish fed control diets in a three-month trial,

However, during the past two decades, the use of probiotics as an alternative to the use
of antibiotics has shown to be promising in aquaculture, particularly in fish and shellfish
larviculture (Tinh er al., 2008). Recently, Aly et al. (2008a) found that some Bacillus and
Citrobacter strains isolated from Nile tilapia (8. pumilus, B. firmus and C. freundii) showed
inhibitory effects against A. hvdrophila. Also, Aly et al. (2008b) reported that the probiotic
activity of two bactenia (Bacillus subtilis and Lactobacillus acidophilus) was evaluated by
its effect on the immune response of Nile tilapia (Oreochromis niloticus), beside its
protective effect against challenge infection. Furthermore, their in-vitro inhibitory activity
was evaluated. The in virre antimicrobial assay showed that Bacillus subtilis and
Lactobacillus acidophilus inhibited the growth of A, hvdrophila. The B. subtilis inhibited
the development of P. fluorescens while L. acidophilus inhibited the growth of Strept. iniae,
The B. subulis and L. acidophilus proved harmless when injected in the O. niloticus. The
feed, containing a mixture of B. subtilis and L. acidophilus or B. subtilis alone, showed
significantly greater numbers of viable cells than feed containing L. acidophilus only after
I, 2, 3 and 4 weeks of storage at 4 and 25°C. The survival rate and the body-weight gain were
significantly increased in the fish given B. subtilis and L. acidophilus for one and two
months after application. The hematocrit values showed a significant increase in the group
that received the mixture of B. subtilis and L. acidophilus compared with the control group.
The nitroblue tetrazolium (NBT) assay, neutrophil adherence and lysozyme activity, showed
a significant increase in all the probiotic-treated groups after 1 and 2 months of feeding, when
compared with the untreated control group. The serum bactericidal activity was high in the
group that was given a mixture of the two bacteria.

Also, Marzouk et al. (2008) reported that probiotics (B, subtillis and Saccharomyees
cerevisae) revealed significant improvement in growth parameters and showed failure in
re-isolation of some pathogens. Varley (2008) cited also that probiotics show real benefits in
the synergistic effects with the beneficial bacteria in making inroads into improving gut
health. So, probiotics may improve the growth performance and immune response of
fish (Wang er al., 2008),

The increased count of WBCs may be caused by protein resorption (Merck, 1976).
Hypoproteinemia may be due to protein loss, decreased albumin, or to increased globulin
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(Merck, 1974). An insufficient amount of protein in the diet may lead to a low total protein
of blood. This is the case in starvation. In other cases, although adequate protein is being
taken in the feed, absorption from the alimentary tract may be defective. This may occur in
vitamin deficiencies particularly of the B-vitamins (Varley, 1978).

In the field of physical structure of tilapia muscles, Abdelhamid e al. (2004) found that
probiotics { Betafin® and Biopolym™) not only increased body weight, growth rates and total
productivity, but also improved muscular protein percentage, radius of the muscular bundles,
total surface area occupied by the muscular bundles mm™ (least thickness of connective
tissues between muscular bundles and thickness of skin and subcutaneous layer) and net
return.

CONCLUSION

In conclusion, this preliminary study revealed that this probiotic under study 1s useful
for enhancing fish growth, feed and nutrients utilization, fish chemical composition and
muscular structure, besides fish resistance for pathogenic bacteria, i.e. it may be useful also
from the economic point of view. Yet, it 1s to recommend also more research work on this
probiotic under various conditions, e.g., different fish species, initial weight, stocking rates,
feeding rates, dietary protein levels and sources, etc.
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