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INTROUCTION

In the recent years culturing of fish was encour-
aged and developed allover the world in order to
cover the shortage in animal protein, specially
when put in our consideration that the obtaining
of fish from natural resources becomes more €x-
Pensive and harder as a result of increase the cost
f fishing as well as depletion of many stocks in
"tural water due to pollution (Abd EL-AZiZ
2002). Tilapia is one of the popular fish in Egypt.
The Success in the culture of tilapia is attributed
0 its ability to tolerate wide organic, animal and
*riculture wastes (Mohamed, 2002). For nearly
"0 Years animal producers have incorporated
BoWth promoters in feeds to enhance growih and

f ,
®d efficiency rate in pigs. chickens: turkeys,

beef, cattle, fish and other meet-producing ani-
mals (Bayoumi, 2004).The growth performance
can be increased by many methods including the
use of chemicals as steroids (steroids sex hor-
mones, synthetic steroids and non steroids ) pro-
teins or polypeptides which includes growth hor-
mones, growth hormones releasing factor and
thyrotropin releasing hormones and the antimicro-
bial feed additives as probiotics and antibiotics

(Brander et al,, 1991).

Protein is the most expensive feed nutrient in all

live stock feeds, particularly fish. The use of

probiotics which have been used as growth pro-

moters to reduce the cost of the fish diet and to re-

place the widely used antibiotics and synthetic

chemical feed supplements may have a potential
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in aquaculture (Abo State, 2005).

. lements,
Probiotics are live microbial feed SPPP

improving
which bencficially affects the host by 1mpr

89 &
its intestinal microbial balance (Fuller, 19

Rosales et al 2006 ). They are used in aquaC.U]'
ture as a mean of disease control, supplementing
or even, in some instances replacing the use of an-
timicrobial compounds (Khalil et al.,2001). A
wide range of microalgae, yeasts, Gram-positive
(Bacillus, Carnobacterium, Enterococcus, Lact-
bacillus and Streptococcus) and Gram-negative
bacteria (Photorhodobacterium, Pseudomonas
and Vibrio ) have been evaluated to be used.
However, the mode of action of the probiotics is
not deeply investigated. The possibilities of their
actions include competitive exclusion and/or by
stimulation of the non specific host immunity
(Abo State 2005) . Probiotics may stimulate also
appetite and improve nutrition (Irianto and Aus-
tin, 2002b & Salminsen et al,, 2005).

The main objects of this study is to evaluate

the use of some commercial products jp Ore-
ochromis niloticys through:

I.Determination of the effect of such Products op
the growth rate of O.niloticus.

) _—
Determination of the effect of these products
on some hematological Parameters,

poth probiotics ed ant a control g, hiloij,

MATERIAL AND METHODS

_Fish A total of 50 apparently healthy Ofeochm,
mis niloticus with an average body Weight of "
gm were obtained from a private fish fap, ag

Hamool, Kafer El Sheikh governorate wer, Useq

in this study.

a- Aquarium:Fish were kept in glass aquar,
measuring 100 x 50 x 30 cm. Aquaria wer
supplied with an air pump for aeration.

b- Water: Tap water was stored for 2 days in
plastic tanks for dechlorination and used after
that for filling the aquaria and replacing the
changed water. Water pH was measured by us-
ing an electric digital pH-meter and water tem-
perature were recorded daily by using glas

thermometer.

3- probiotics Two different commercial probiot

ics which namely biogen and moreyeast WeF
used and mixed with the fish diets:

a- Biogen: was supplied from China Way _Taiwzl.f‘
Company which composed of allicin (which®
one of the garlic byproduct not less than 024
micromole/gm), Bacillus subtilis Natto (nf)l
less than 6x107/gm) and high unit hy drohf™
°NZyme (not less than 3690 upit/gm)- .

b- Moreyeast; Supplied from Norchem lndfw
tries, USA. Moreyeast is a highly ot
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it culture which composed of ljve yeast
{8

s (Saccharomyces cerevisiae) mixed with
v

sellow com, gluten, barly, molasses and other

p;,]atable products.

miig_L;Fish were fed a basal diet containing
proteins (25%), fat (2.2%), fiber (4.33%) as

well as minerals and vitamins in the form of

dry pellets.
Experimental design: Fifty Oreochromis ni-

loticus fish were included in this study. Fish
were transferred to the glass aquaria for 15
days before start of the experiment for accli-
matization. At this period the fish were fed dai-
ly on the control diet (without probiotics) at a
rate of 3% of their average body weight. Water
was changed every week to maintain good wa-
ter quality and the glass aquaria were cleaned
tvery morning prior to feeding by syphoning
the wastes which had accumulated on the bot-
tom. The pH value was measured weekly by
lectric digital pH-meter. In addition, water
*Mperature was daily measured and adjusted
A an average of 22-28°C throughout the ex-
Petimental period. Fish then were divided into
tree groups :
P (1): consisted of 20 fish which fed diet
Supplemented by biogen at a dose of 2

kg/ton diet,
oy .
P (2): consisted of 20 fish which fed diet

Supplemented by moreyeast at a dose of

5 kg/ton diet.
Group (3): control group which consisted of 10

fish fed diet without probiotics.

Diets were fed to each group of fish during the
experimental period (8 weeks) in the form of
dried pellets. Feeding rate of all experimental
diets was 3% of the total biomass of fishes per
day. The amount of feed was divided into two
equal portions and distributed in the aquaria two
times daily at 9 a.m. and 5 p.m. Every two weeks
the fishes in each aquarium were weighted and
the amount of feed was corrected according to the

new fish biomass.

Blood samples from each group were collected
every two weeks for hematological and biochemi-
cal examinations. Blood samples were collected
from the caudal vertebral vessels according to
Feldman et al. (2000) by a needle and syringe
moisted with 3.8% sodium citrate solution. Each
sample was divided into two portions, the first
was used for hematological studies and the other
portion was centrifuged at 3000 r.p.m. for 10 min-
utes for plasma separation for biochemical stud-
jes. Tissue samples (liver, kidney, gills and

spleen) were collected for histopathological ex-

aminations.

1- Growth performance parameters

The performance parameters including body
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we h a “[ e SGR; )s
lg t g in ( G), SpCCiﬁC gI'OWth rat ( ‘ 0

ed conv F i icien-
fe onversion ratio ( CR) and protem Cffl

cy ratio (PER) were calculated as follows:

Body weight gain (W.G.):Total weight was de-
termined to the nearest gram according to (Annet,
1985). Specific growth rate (SGR%):Specific
growth rate (SGR%) was calculated as the per-
centage increase in weight per fish per day as sug-
gested by Pouomonge and Mbonglang (1993).
Feed conversion ratio (FCR):Was determined ac-
cording to De silva and Anderson (1995). Protein
efficiency ratio (PER):Was determined according
to De silva and Anderson (1995).

2- Hematological studies:
Hemoglobin concentration (gm/dl):Hemoglobin
concentration was determined using the cyano-
methemoglobin according to Stoskopf (1993).
Packed cell volume (PCV%):The microhematoc-
rit method described by Dacie and Lewis (1991)
was used for estimation of the PCV%,. Erythro-
cyte and leukocyte count:A manual method for
counting erythrocytes and total leukocytes as de-
scribed by Stoskopf (1993) using a hemocytome.
ter counting chamber and Natt-

Herrik solution,
was carmried out,

Differential leukocytic

‘0 (Thrall, 2004).

count:Was carried out according

Alanine aminotransferase activity (ALT); Color;
v ri-

metric determination of ALT activity was
per-

formed according to Reitman and Franke| (1959,

Aspartate aminotransferase activity (AST), Actiy.
ity of AST was assayed colorimetrically accorg,
ing to Reitman and Frankel (1957), Glu.
cose:Glucose was estimated colorimetricany al
wave length 500 nm according to the technigye
described by Trinder (1959). Blood urea Nitrogen
(BUN):Colorimetric determination of blogg Urea
nitrogen (BUN) was carried out according 1o p,
berthelot reaction described by Fawcett and Scoy
(1960). Creatinine:Kinetic determination of cres.
tinine was performed at wave length 495 nm ac.
cording to the method of Larsen (1972). Choleste-
rol:Colorimetric determination of cholesterol was
performed according to Trinder (1969). Triglyce-
rides:Measurement of triglycerides levels was car-
ried out according to Wahlefeld ( 1974). Total pro-
teins:Assay of total proteins was carried by a test
kit according to biuret method described by
Weichselbaum (1946). Albumin:was carried out
according to Dumas and Biggs (1972). Globu-
lin:Globulin was calculated by mathematical sub-
Straction of albumin value from total proteins. Al
Pumin:Globulin (A:G) Ratio: Albumin:Globuli

ratio was calculated from data of albumin and
globulin,

Samples for histopathological studies were l
tained from |iVer‘ kidney’ gills and sp]een. The
SPeCimens wepe fixed in 10% neutral formal™

e : e
Mbded in Paraffin, sectioned a micron thickne®
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18 gined with hematoxyline and eosip accord-

. RESULTS
1o the method described by Drury et a).

916) - rs:

) The mean values of growth performance parame-
o 42 l .
1 . " " x

ters of contro] Oreochromis niloticus fishes and

ota of hemogram and plasma biochemistry were

those fed on the two probiotics at the end of the
aistically analyzed for the mean and standard

experimental period are illustrated in table (1). At

sviation of the mean. Significance of the results the end of the experimental period both biogen

s determined by conducting a one way analysis  and moreyeast administrated groups revealed a

fvariance (F-test) and the least significant differ- significant increase in the body weight gain

ace between pair groups according to the method (W.G.), specific growth rate (SGR) and protein
f Snedecor and Cochran (1973) . efficiency ratio (PER) compared to control. Fur-
thermore, the feed conversion ratio (FCR) was de-
creased significantly (improved) in both fish

groups received probiotic comparing to control.

Table (1): Growth performance parameters of control Oreochromis niloticus fishes and those fed
on the two probiotics at the end of the experimental period.

Group W.G. (gm) SGR (%) FCR PER
| Control 2080 <+ 416 032 = 019 651 + 138] 5420 + 480

| Group (1) 46560 + 1.50 | °1.05 #+ 005 [ %3.02 % 0.12° | *3165 : 425
Group (2) | ™44.67 = 071 | 1.00 + 009 | >290 + 020" 12380 + 26.98°

LSD 12.31 0.24 1.62 31.98

Group(1) =Oreochromis niloticus received biogen.

Group(2) =Qreochromis niloticus received moreyeast.
. alpes represent means + standard deviations.
Significantly different from control P< 0.05.

€ans with different alphabetical letters are significantly different P< 0.05.
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a- Hemogram:
The mean values of erythrogra )
of different groups of Oreochromis niloticus fish-

es are illustrated in tables (2&3). The results
in the values of

m and leukogram

showed significant increase
RBCs, PCV and Hb throughout the experimental
period except group 1 (received biogen) at the 6th
week of experiment comparing to control group.
Fish group received moreyeast (Group 2) had the
pronounced effect than group 1 except at the 8th

week of feeding..

Assessment of leukogram revealed significant
leukocytosis allover the experimental period in
different groups except during the 2" week in

group 2 (received moreyeast) and at the 6th week

in both probiotic recieved groups comparing

control group: F ish
pronounced effect comparing O moreyeast 4,

ministrated group- Regarding differential |ey,.
cytic picture, heterophilia was noticed only at g,
ond week in both probiotic supplemented group

and at the 4t week in group 2 (received morey.

group received biogen , y

east) which then showed heteropenia at the gh
week comparing to control group. Exceptionally,
biogen increased the heterophils count comparing
to moreyeast at the 8th week. On the other hand,
lymphocytosis was observed in both probiotic re-
ceived groups at the 4th and 8th week while group
2 (received moreyeast) showed lymphopenia at
the 27d week.

Table (2): Erythrogram of control Oreochromis niloticus fishes and thoso fod on the two probiotics during

different time intervals.

Weeks | Group RBCs (x10%ul
i 2 ut) - PCV (%) Hb (g/dl)
] c 12 029 1155 =+ 100 § 420 + 042
p (1) . * 023 1%1800 z: 183 | *s.40 x 209
Group (2 - N ks ) "
) x  0.10 1950 + 1.00° |%s596- 2+ 087
Control 1.23 + 033 15
. e 25 x 419 [420 + 088
Group (1) . ¥ 005 §*17.50 P *
11T e A * 420 *5.43 + 097
. 1750 2 289 be )
- . 5.18 + 125
\ ZOI’I'IO‘ .16618 * 0.20 13.00 + 183 3.98 + 052
roup (1) - “ * 024 *14.00 + 0.00 o‘ 0'1;—
. . . X 4.35 x O
(;rot:p (2) ~ 2 * 019 |%4500 . 082" |°® ‘o—s_;
l ) - o *
. ontro 3 0.17 10.50 = -
Group (1) | "1.57 - v . x 0.58 3.08 + 017
Group (2) | *1.38 T b14.75 * 171 [ 468 + 064
LSD 0.18 . 13.00 + 183 [°440 + 078
’ 1.8
. ] 0.68
roup(1) = Oreochromis niloticus

Group(2) =Oreochromis nlloticus recelved

Values represent means + standard deyi Moreyeast.

* Significantly different from contro| P<0.05

Means with different alphabeticajl letters are wig
nificant
0.0s.
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e .
Probiotics durl:gcgi:::’e:\i ::rlr{g‘::\ctgfva‘::d 080 fed on the two
Weeks Group TLC (x10?

Control 58.33 (tO!%z : ;:er' (%031‘1"’14 Lymph. (x10%)
2 |oroup() | 7433 s spr m%as ——
= L _e92 & 2 152 & 11,84
Group (2) 533 493 | bg 5.02'| 4271 & 765
Control O3 2 anlan 060 | 4184 33
4 | Group (1) 7287 1159 | t4qg t 119 | "84 2 4p0
Group(2) | 6100 + 1415 | g4 £ 083 | 5680 : 1286
Control 6133 + 1206 568 + 141 ] 5333 : o961
6 Group (1) 6767 + 1531 | %573 t 097 | °5846 + 978
Group (2) 5767 & 513 | g7 t 122 | 4769 : 705
Control 5200 + 1249 | 584 <+ o060 | 4648 = 402
8 | Group (1) 8333 + 153 | 483 : o068 | 7689 = 184
Group (2) "65.00 + 600 | "267 : 081'| 6258 : 513

LSD 7.93 1.66 6.69

Group(1) =Oreochromis niloticus received biogen.

Group(2) =Oreochromis niloticus received moreyeast.
Values represent means & standard deviations.
* Significantly different from control P< 0.05. _
Means with different alphabetical letters are significantly different P< 0.05.

b Biochemical parameters:
Protein profile:
The mean values of protein profile in different
“0Ups are illustrated in table (4). The results
thoweg, non significant changes allover the €x-
Feimenta) period except at the 2nd week signifi-
gl hYPOproteinemia due to hypoalbuminemia

“Moticed in both fish groups received probiotic

; k
"Mpared g control group, while at the gih wee

group 2 (received moreyeast) showed hyperpro-
teinemia due to hyperglobulinemia. On the other
hand, A:G ratio was decreased significantly in
both probiotics supplemented groups at the 8th
week of experiment. Moreover, fish group re-
ed moreyeast showed significant elevation in

tal protein and albumin concentration com-

ceiv

the to

aring to group | (received biogen) at the 8th
P

week of the experiment.
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Table (4): Protein profile of contr

ol Orcochromis niloticus and those fed on the two probloyics
during different time intervals.

,(gldl Globu. (g/dl) A:Gratip |
Heeke | Grow L2 (9] . r)nz 1.79 fao.w 117 % omn
Control 387 007} 20 e Pt 12)
2 s307 + 008 | 168 = 0.1 139 £ 018 | ™M.23 31 (o
Group (1) M291 N 035, by 55 4 020- bl1.35 + 042 bl123 m
=2 . 114 + 013] 202 % 119} 088 1 g3
Control 315 = 1.19 . S .074 = 931
4 |orowp@) |21 & o78) ™31 * 010 b1.9 AT + 021
a.

Group(2) | ™350 + 061 ]°1.16 & 0.6 | "234 + 047 ] 7050 + 007
I |contol 397 & 050 110 = 066 | 287 * 099| 049 + 04g
6 loroup(ty | %394 + 053] %96 + 052)°298 + 033) 33 + 018
Group(2) | ™394 + 053 §%097 & 024 %298 + 068035 + 015
Control 253 + 044 165 + 019] 088 = 044 || 233 : 135
8 Group(1) § 273 t 032§ 144 : 008| ™29 = 025 *1.13 + o017
Group(2) | %359 = 014} ™87 + 056 |72 + 042 | *1.18 & o057

LSD 0.46 0.27 0.51 0.41

Group(1) =Oreochromis niloticus received biogen.
Group(2) =Oreochromis niloticus received moreyeast.

Values represent means = standard deviations.
* Significantly different from control P< 0.05.

Means with different alphabetical letters are significantly different P< 0.05.

Liver enzymes:

The mean values of plasma alanine aminotransfe-
rasc (ALT) and aspartate aminotrasferase (AST)
in different groups are illustrated in tables (5).
The present results revealed that both groups re-
cieved probiotics showed significant decrease in
the ALT activity throughout the experimental pe-
riod except during the 2" week in both groups
which recorded elevation of ALT activity com-
pared to control group. Fish group received mg-

reyeast showed significantly elevated ALT activj-

ty comparing to group | (received biogen) just

the 27d week while it decreased it at the Sth week.

Regarding the AST activity, significant decrease
were observed allover the experimental pcriod (8
week) except during the 2nd and 4th week 0
8roup 2 (reccived morcyeast) which showed sig:
nificant elevation comparing to control group:
Comparing to group | (received biogen): morcy'
€ast supplemented group showed s:gmﬁc.ml

Crease in the AST activity at the 4th week whie
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( significantly decreased at the 8th week
wia

The mean values of some plasma lipids of differ-
oql groups ar illustrated in tables (5). The present
findings indicated that oreochroms niloticus fed
ol supplemented diets with both probiotics
showed significant hypercholesterolemia through-
out the experimental period except group 1 at the
20d week while group 2 (received moreyeast) re-
vealed hypocholesterolemia. Comparing to group

| the cholesterol concentration were lower in

group 2 at the 21d and 4th week while it increased
at the 6th and 8th week.

On the other hand, both biogen and moreyeast
supplemented groups showed significant.in‘crcasc
in the concentration of triglycerides during the
cight weeks of experiment except at the 20 week
in group 2 which registered significant decrease
in triglycerides concentration compared to con-
trol. Also both groups recorded no changes at the
6th week.

Table (5): Activities of plasma alanine aminotransferase (ALT), aspartate aminotransferase (AST) and levels of some
plasma lipids of control Oreochromis niloticus and those fed on the two probiotics during different time intervals.

Weeks | Group ALT (U/L) AST (ULL) Cholest. (mg/dl) 1.G. (mg/dl)
Control 1267 1+ 205 2150 =+ 378 | 10041 + 1536 | 113.07 + 20.19
2 |Group(n)| ™867 & 4.18"| "2450 + 290 | ‘10088 : 1924 | °9547 + 2068
. \J b, - ba *
Group(2) | 2566 & 2707 *27.94 + 350 | 9288 ¢ 12.79 8624 t 11.72
Control 2005 & 175 1067 & 188 10787 + 1645 ] 7943 + 341
- ]
4 |oroupqny| 1106 &+ 2407} 1333 = 189 12874 & 17.84 :208.29 t ze.a7.
Group(2) | 1300 = 000 | 2467 ¢ 047 1377 + 1763 | ®14003 : 1322
00 + 291 | 11558 & 2537
Control 2444 + 350 2563 206 .1000 e
6 |oroup(y)| “7.00 & 355| 1950 i+ 412 13630 ¢ 1551 | 120 ,
bis00 & 175 | "M767 ¢ 236" | °158.56 & 19.70 12465 & 14.91
SHo02) ' 5703 <« 350 | 10158 ¢ 533 | 11410 : 588
Contrg 1960 =2 6';2 .19' 33 & 236 | 13155 3 1077°| 18590 ¢ 1175
o] ‘2100 = 4% todo £ 164 | "r7776 3 2056°| *22307 & 770
L lGrouwp@ | "11.00 & 141 : — e 2512
—__Lsp 4.33 '

Group(1) = Oreochromis niloticus received biogen-

erUp(z) = Oreochromis niloticus received moreyeast.
. alue§ represent means + standard deviations.
nificantly ditferent from control P< 0.05.

t P< 0.05.
“ans with different alphabetical letters are 8

ignificantly differen
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Renal function parameters:
ca
The mean values of plasma blood ur

(BUN) and creatinine of different groups- o
(6). The results showed significd

pitrogen

are illus-

trated in table

i sptration
n the blood urea nitrogen concentratl

decrease i

i iod i ceived
allover the experimental period in fishes re

e
both probiotics compared t0 control except at th

8th week in group 1. Regarding creatinine

centration marked elevation was noticed at the

con-
6th

week in group | (received biogen) and at the 8th

week 1n beth groups comparing to control group.

Glucose:
lasma gluc ,
The mean values of p glucose of difery

groups are illustrated in table (6). Changeg »;
plasma glucose concentration  appeareq only o
the 4th and 6th week in group 2 (received Moy
cast) and at the gth week in group 1 (receiveq bio.
gen) in form of significant hypoglycemia a5 con,

pared to control group and with each other,

Table (6): Some kidney function parameiers and plasma glucose of control Oreochromis
niloticus fed on the two probiotics during different time intervals.

Weeks Group BUN (mgl/dl) Creatin. (mg/dl) Glucose (mg/dl)
Control 441 + 060 ) 025 : o010 | 5071 = 1176
2 | Group 1) 260 + 052 | %020 + 008 | %4881 + 941
Group (2) 816+ 1117 ] %0413 & 002 | 4866 : 6.16
4 Control .4.42 t 0741 043 :+ 001 | 3226 3+ 3.14
zrouptn ba:ea t 018 ) *019 : 004 | 3145 =+ 266
roup (2) 83 + 084 [ v .
Control 495 ¢ (())89: 0(:.,.1136 z 2.02 0% ¢ 4%
6 | Grouw (1) 400+ 047 | pop 0 '03.' .44'86 : 3y
Growp () | 228 1 147 °o'07 = »46‘01 t I
. Control M _0'29 L . 0.04 3189 + 258
Growp (1) | %447 & 44 ‘.Tol“s"t 008 | 4001 + 656
Sop2) | 285 5 gor 0% 2 024 | 2212 & a4 |
LSD 035 , U8+ 006 | ®s4130 & 1022
Grou(1) = — 2085 482 o
Grou;(m; _ 8: zzzz:omts n{loticus received b
alues reproger a:snlls niloticys rocalind logen,
ef:;ﬂc?n"y. differ ”romstandard deviations, Oreyeast
. with differep alpha ect?:z::?l "
or
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_ gistopathological results:

ne pistopathological examination of different
h Groups revealed that both probiotics recejve
foups showed slight congestion of the branchia]
Jood vessels (Fig. 1). The splenic tissue showed
narked activation of melano-macrophage centers

nd aggregation of melanophores around blood

vessels were noticed

N :f‘*"ﬁf““i-:é;;

Y !

FET e T
& 2 3 '.,..; %

e ! St
i ¥ T' :q‘,‘_r;ﬁgi,
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Fig. (1): Gills of Nile tilapia (Oreochromis n
Fi ture in the 2 probiotic recievd group
18- (2): Spleen of Nile tilapia (Oreochromis ni

F lanophores around blood vessels (arrow).(H
8. (3): Kidney of Nile tilapia (Orcochromis niloticus
- olar degeneration in renal tubules (arrow). (H&]
18- (4): Gills of Nile tilapia (Oreochromis niloticus) recelv

row). (H&E stain x200)

(Fig.2). Vacuolar degeneration of renal tubules
were also observed (Fig.3). Exceptionally, in the
moreyeast received group, lamellar oedema was
noticed in one case of this group (Fig. 4).The his-
topathological examination of the negative con-

trol group (administrated diet without probiotic)

revealed apparently normal structure of such or-
gans.

}"'f R -~ ':‘
i T i ¥

e
-0 LV o
LAY
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iloticus) showing Ian_wllar congestion was a common pic-
s (arrow).(H&E slam.xl"()O) . .
iloticus) in the probiotics received groups showing me-
H&E stain x 200) _ .

) in the probiolic received groups showing vacu-
H&E stain x400)

cd moreycast showing lamellar oedema (ar-
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DISCUSSION

» onl
Anti-microbial feed additives were commonly

lves probiot-
1991). The

used as growth promoters which invo
ics and antibiotics (Brander et al,,
worldwide increase in bacterial resistance 0 anti-
biotics (Van der waaij and Nord, 2000) has stimu-
lated investigations to the use of probiotics which
are single or mixed cultures of live microbes that
benefically affect health by improving the proper-
ties of the friendly bacteria residing in the intesti-
nal tract (Zilberter, 2001), denaturate the poten-
tially the diet,
produced vitamins and stimulate the immune sys-
tem (Hoshino et al., 1997).

indigestible components in

In the present study, attempts were made to evalu-
ate the use of some probiotics as growth promot-
ers and determine the effect of such feed supple-
ments on the growth performance parameters,

hematological parameters and some biochemical
constituents of blood.

This study revealed that the use of probiotics sup-
plemented diets enhanced and increased the
growth performance parameters in Oreochromis

niloticus. The findings of the present work agree

with those of Ramadan et a]. (1991) who foung
n

that probiotic had a significant growth promot;
o in
effect in tilapia fish cither by arising naty ] :
' - ) ral me-
tabolities as active substances for Nutritional
‘onal per-

forman i i
C¢ promotion or by Its pOSitiVﬁ effect 0
n

intestinal flora and improving digestion,

The beneficial effect of biogen  supplemengeq
diets on different growth performance parameters
such as weight gain (W.G.), specific growth rate
(SGR), feed conversion ratio (FCR) and protej,
efficiency ratio (PER) may be attributed to its par-.
ticular good flavor and appetizing function thy
considered as 2 palatability enhancer for increas.
ing food consumption by fish and consequently
increase the growth rate. On the other hand, vari-
ous kind of biogen contents may explain the bio-
gen growth stimulating effect such as biogen en-
zymes  (hydrolytic, amylolytic,  lipolytic,
proteolytic and cell separating enzymes) which
increase in the digestibility and absorbability of
food by activation of the intestinal villi and pro-
mote the secretion of digestive fluids (Bayoumi,
2004). Moreover, allicin which is one of the garlic
byproduct stimulate the secretion of anabolic hor-
mones specially the growth hormone via activa-
tion of various endocrine glands which reflected
on the enhancement of growth parameters (Lun ¢
al., 1994). Also, biogen share in the improvemﬁﬂl
of water quality through degradation of waste 0

ganic matter in water leading to better growth rat®

and this was in cloge agreement with the finding

of Badawi and Apq El-Aziz (2004) who recorded

fhat probiotics improved water quality by decreas”

:)negu:::,;vel o.f ammonia which reflected on ¢

Y weight gain of Nile tilapia.
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" dhermore, the compc.titive. exclusion process of
gacillus subtilis bacteria which replace the patho.-
g microorganism leads to intestinal microbig]
palance and improves the digestibility, absorba-
bility and utilization of dietary proteins resulted in
ihe decrease of FCR and increases the PER. A])
ihese factors improve the health state of fishes
and provide nutrients for increasing growth rate
(Khalid et al., 1995). On the other hand, it is inter-
esting to state that moreyeast supplemented diets
enhanced the growth performance parameters and
this could be attributed to the growth promotion
mechanism of yeast (Saccharomyces cerevisiae)
which adher to the intestine and modify the gas-
tointestinal microbial balance by prevention of
colonization of the pathogenic bacteria leading to
maintaining a normal gut microflora, that reflect-
¢d on the enhancement of the physiological func-
lion of fishes by increasing its body resistance.
Moreover, yeast intestinal adherence stimulates
the secretion of amylase which denaturate the in-
digestible compounds in the diet leading to im-
Proving the nutrition and providing the nutrients

Which cannot used by pathogens (Nunes, 1994).

“inificant increase in the RBCs count, PCV per-
Mang hemoglobin concentration have been €n-
“Ountered after administration of probiotics sup-
IJI"-"l*ented diets, these findings simulates that
described by Ramadan et al. (1989) who found
thay Probioticum “s” was significantly elevated

¢ RBCq Count, PCV percent and hemoglobin

concentration than flavomycin when administrat-
ed in chickens, The increase in the concentration
of hemoglobin, PCv percent and RBCs count
could be attributed to the high content of essential
amino acids, vitamins and minerals in the probiot-
ic, this confirms that this substances considered as
erythrocyte maturing factors as well as they share
in the heme and globin synthesis (Lilly 2nd Still-
well, 1965). Regarding to this point, Sarma et al.
(2003) attributed this increase of the RBCs count,
PCV percent and hemoglobin concentration to the
hepato-stimulatory and hepato-protective effects
of probiotics and according to this more RBCs
and hemoglobin are formed under the control of

erythropoietic factors released by hepatic cells.

Evaluation of leukogram of fishes administrated
probiotics revealed significant increase of the to-
tal leukocytic count, lymphocytes and heterophils.
Such results were in agreement with those previ-
ously recorded by Ramadan et al. (1989), Rama-
dan et al. (1991), Muscettola et al. (1994), Irianto
and Austin (2002a) and Choudhury et al. (2005).
This could be attributed to the immunomodulato-
ry and immunostimulatory effects of probiotics
through stimulation of bone marrow to produce
more leukocytes. Moreover, minerals and vita-
mins which are found in probiotics may enhance
immune system (Ballas et al., 1996). On the other
hand, lymphocytes are the bulky leukocyte in the
peripheral blood of most normal fish that play a

major role in the humoral and cell mediated im-
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munity of fish, therefore, lymphocytosis 18 sug-
gestive of immunogenic stimulation (Thrall,

2004).

Fishes administrated probiotics revealed hyper-
proteinemia, hyperglobulinemia and lower A:G
ratio in the moreyeast received group at the gth
week of experiment compared to control group.
This could be atiributed to the moreyeast particu-
lar good flavor which enhance the palatability and
increase the food consumption leading to the sig-
nificant elevation of the plasma total proteins.
This agree with the result of Johnston et al. (1989)
who found that plasma protein level in both ma-
ture and immature Atlantic salmon (Salmo salar)
was increased with increasing food consumption.
Furthermore, the significant increase of globulins
concentration reflect the immunopotentiating ef-

fect of moreyeast (Khalil et al., 2001) and explain
the lower A:G ratio.

The significant hyperproteinemia may be attribut-
ed to the different contents of both probiotics as
biogen enzymes and Bacillus subtilis as well as
the special yeast species (Saccharamyces cerevi-
siae), vitaming, minerals and amino acids of mo-
reyeast which increase the nutritional value of the
diet, palatability, stimulate the appetite and acti-
vate the intestinal villi leading to increasc the di-
gestability and absorbability of nutrients in the
gastrointestinal tract of fish, This supports the

finding of Goel et al. (1977) who found that ip

creasing the plasma total proteins level indicaeg
the improvement in the nutritional value of he
diet. The same was noticed by Choudhury et 5,
(2005). This result reflect the positive effect of
both biogen and moreyeast on the intestinal flora,
thereby improving the digestion, availability of
natural feed supply of nutrients and utilization of
energy which enhance the fish immunity (Rama.
dan et al., 1991). Moreover, biogen have a direct
effect on the enhancement of the B cells of lym-
phatic system to proliferate (Angelo et al., 1998).
Furthermore, the increased globulins level may be
attributed to the mode of action of yeast (Saccha-
ramyces cerevisiae ) which include bacterial ex-
clusion, neutralization of toxins and immunostim-
1994). Since the gamma

fraction makes the largest portion of globulin, it

ulation (Newman,

can be infer that the dietary probiotics supplemen-

tation enhance the antibody response in Nile tila-
pia.

Assessment of plasma biochemistry revealed sig-
nificant decrease in the ALT and AST activities in
probiotic administrated fish compared to contro!
groups. This could be attributed to the positive
and beneficial effect of both probiotics on the
maintenance of the integrity of hepatocytes and
their role in the improvement of the histology of
liver and preventing any toxicity for the hepatic
cells (Segner et al., 1989). This supports the find-
ing of Nakano et al. (1995) who showed thd'

Probiotic supplemented diet have the potential O
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Jing the liver function (decrease the ALT
pr0

i AST Jctivities) and increase the defensive po-
aﬂd, [ level against oxidative stress in fishes.
!enllﬂ

ked increase of the cholesterol and triglyce-
Mar

" concentrations which were observed in
fi

P[Obiot
regalive and control positive groups confirmed

ic administrated fish compared to control

e idea that probiotics have a hepato-protective
od hepato-stimulatory effect (Sarma et al., 2003)
gecially when we know that the liver is a major
ste of cholesterol and triglycerides synthesis. So,
itis interesting to state that probiotics stimulate

and enhance the hepatic tissue of fishes.

Regarding the kidney function parameters,
marked elevation of the creatinine concentration
was observed at the 6™ week in group 1 (received
biogen) and at the 8th week in both biogen and
Moreyeast received groups comparing to contrcl
Boup. The elevation of creatinine concentration
“uld be attributed to the vacuolar degeneration
"renal tubules which was noticed in both probi-
f)tics received groups. The gills appear to predom-
e over the kidneys as the major organ of urea
etetion jp most fish converse to the creatinine
ich Mainly excreted through the kidneys (Stos-
P, 1993), Therefore, increases in the plasma
UN COncentration may be more indicative of
"achiy] epithelial disease while the increase of
® Plasma creatinine reflects renal disease. The

Pasmg 8lucose level revealed significant hypo-

glycemia only at the 4th and 6th week in group 2

(received moreyeat) and at the 8'h week in group

I (received biogen) as compared to control group.

The reduced blood glucose level in hoth probiot-
ics administrated groups indicated that probiotics
might play a role in ameliorating the physiologi-
cal effects of stress in fish through improving the
gastrointestinal microbial balance, degradation
and minimization of the waste organic matter
found in water, prevention of colonization of
pathogenic bacteria and providing nutrients which
reflected on the enhancement of the physiological
function of fish and reduce stress factors, so, the
increased blood glucose level is a good indicator

of stress in fish as described by Hattingh (1975).

The biogen and moreyeast administerd groups
showed congesion of branchial blood vessels and
marked activation of the melano-macrophage cen-
ters. In this concern, the results may explain the
potential and the immunoenhancment effect of
both probiotics which may attributed to addition
of natural bacteria which modify the bacterial
composition of the water and lead to removal or
decrease in the population density of pathogens
and improve the water quality through the more
rapid degradation of waste organic matter. Also,
probiotics secretes and produce pathogen inhibito-
ry substance which inhibits the microbial toxins,
stimulats IgA and the defense mechanism of fish
against microorganism by the activation of the

melano-macrophage center which is a component
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