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Assessment of some feed additives as immune promoters for
Oreochromis niloticus.
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Abstract

This study was performed to compare between, Nosiheptide (antibiotic), Chlorella spp (algae),
Lactobacillus plantarum (L. plantarum probiotic) and L. plantarum plus Azotobacter vielandii Ex-
opolysacchride (A. vielandii EPS) (prebiotics) as immune stimulators for Oreochromis niloticus
fish. 150 O. niloticus (average body weight 50+2.3 g) were stocked randomly in 15 glass aquaria
and divided into 5 groups each had 3 replicates, the 1% was the control group without any additives,
the 2™ supplemented with Nosiheptide (3 g-kg diet), the 3™ was supplemented with Chlorella spp
(10g/kg), the 4™ were supplemented with L. plantarum(10" bacterial cells/ Kg feed) while the 5"
were supplemented with L. plantarum plus Azotobacter vielandii (A. vielandii) EPS (0.5 g/ Kg
feed). The feeding period lasted for 6 weeks. The best results of growth performance parameters
namely food conversion ratio, total weight gain, average daily gain and relative weight gain were
obtained by the group supplied by L. plantarum with A. vielandii EPS. There no significant differ-
ences in survival rate between different groups. RBCs count, HB, PCV, MCV, MCH, and MCHC
values indicated that fish received Nosiheptide group had the worst results as compared with other
treatments. The group supplied by L. plantarum plus A. vielandii EPS revealed the highest hepato-
somatic index, spleenosomatic index, WBCs count and the best differential leuckocytic count indi-
cated improving in health and immune status. Feeding with probiotics with prebiotics and Chlorella
spp led to stimulation of phagocytic activity and serum bactericidal activities and raised plasma total
protein. After stop feeding the additives by 0, 7 and 14 days, O. niloticus had challenged against
Aeromonas hydrophila and mortality rate was recorded for 14 days after injection it was obvious
that group fed on L. plantarum with A. vielandii EPS had the lowest mortality rate. The results
showed the positive effect of the L. plantarum plus A. vielandii EPS on immune status of O. nilot-
icus fish.

Key words: Nosiheptide, Chlorella, probiotics, Azotobacter vielandii, Expolysacchride, immune response, Oreo-
chromis niloticus .

Introduction and vitamins) improve the nutritional level of
The natural fisheries resources contributed aquaculture animals and improve immunity of
37% of the total national fish production, while cultured animals (Patterson and Burkholder,
aquaculture activities contributed 63% of total 2003). Lactic acid bacteria (LAB) are among
production. The production, progressively had the most important probiotic microrganisms
become more subjected to many problems re- typically associated with gastrointestinal tract
lated to artificial feeding, water quality, man- where they play beneficial effects as producing
agement, pathogens and low immunity. The many kinds of metabolites, which might affect
control of fish diseases requires the use of the other microbes in the fish mid gut
medicated feed supplemented with antibiotics. (Vijayabaskar and Somasundaram,
Antibiotics had some seriously adverse effects 2008) .The Prebiotics refers to a group of natu-
as emergence of multiple drug resistant bacte- ral sugars that is resistant to digestion by fish
ria and antibiotic residues in animal products but can exclusively be utilized by specific
(Wary and Davies, 2004). Therefore, using friendly beneficial bacteria or probiotic, stimu-
natural feed additives (probiotics, prebiotics lating their growth or activity, causing them to
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outgrow their pathogenic competitors in the
fish's gut (Catherin et al., 2006). Chlorella sp.
is one of the most common microalgae used
widely in aquaculture and it contains high lev-
els of protein, pigments, vitamins, minerals and
unknown Chlorella growth factors (Shubert ez
al.,1985). Antibiotic, Nosiheptide could im-
prove the growth performance of Jade Perch by
stimulating the villus of small intestine (Ying
and jun, 2006). So this study was performed
to compare between different immune stimula-
tor and its effect on non-specific immune sys-
tem of O.niloticus fish.

Material and methods

1- Addetivies:-

a-antibiotic: Nosiheptide belonging to the e
series of thiopeptide produced by ESIGMA
purchased from local market. Dosage 3mg/kg
diet.

b-probiotic: Lactobacillus plantarum (L.
plantarum) (10" bacterial cells/ Kg feed).
c-prebiotic: Azotobacter vielandii Exopoly-
sacchride (A. vielandii EPS) 0.5 gm was added
to 1Kg feed. Probiotic and prebiotic were iso-
lated from fish gut and prepared at Microbiolo-
gy department. Faculty of Science, Tanta Uni-
versity.

d-algae: Chlorella spp 10g/kg of diet. Algae
was kindly obtained from Botany department.
Faculty of Science, Tanta University All feed
additives were added to the surface of the feed
via a represented oil suspension (sun flower
oil).

2-Tested fish:- A total of 150 apparently
healthy O. niloticus fish were collected from
private fish farms Kafer EIl-Sheikh Gover-
norate and previously acclimated in indoor
tanks in full glass aquaria measuring (80 X 40
X 40 cm) and maintained in aerated de-
chlorinated fresh water at 25 + 2 °C for 14
days. They seemed healthy and had a uniform
size and weight with average body weight
5042.3 gram.

3-Experimental feeding system design:- In
this experiment a total number of 150 O. nilot-
icus were divided equally into 5 groups, the 1%
was the control group without any additives,

the 2™ supplemented with Nosiheptide, the 3™
were supplemented with Chlorella spp, the 4™
were supplemented with L. plantarum while
the 5™ were supplemented with L. plantarum
plus Azotobacter vielandii (A. vielandii) EPS.
Diet was distributed twice daily, 6 days/week.
The feeding duration longed for a period of 6
weeks. Every 7days, the fish in each aquarium
were weighted and the amount of feed was 3%
of biomass and corrected according to the new
fish biomass.

Growth performance was calculated according
to the following equations:-

a-Average daily gain (ADG) = (W1-WO0)/T
Where, WO and W1 were the initial and final
body weight per gram, and T is the number of
days in the feeding experimental period.
(Castell and Tiews, 1980)

b-Total weight gain (TG) = Wt;-Wt, Where
wtl is the final body weight (g) and wt0 is the
initial body weight (g) (Castell and Tiews,
1980).

c-Feed conversion ratio (FCR)= Feed intake
(g)/ weight gain (g) Where, the weight gain is
(the biomass of fish at the start + the biomass
of the dead fish- the biomass of the fish at the
end) (Tacon, 1987)

d-Relative Growth Rate (RGR %) = 100
(final weight—initial weight)/Initial weight.
f-Survival rate (SR %)= (No. of fish at end /
No. of fish at the start) x100.

4-Blood sample collection and Heamato-
gram:- Red blood cell (RBCs) and White
blood cell (WBCs) counts were counted by
haemocytometer according to Stoskopf (1993).
Blood film was prepared according to the
method described by Lucky (1977). Differen-
tial leukocytic count was calculated according
to Schalm (1986). Blood hemoglobin (Hb)
was assessed by cyanometahemoglobin meth-
od (Drubkin, 1964). In addition, M.C.V.
Mean Corpuscular Volume, M.C.H. Mean
Corpuscular hemoglobin and M.C.H.C. Mean
Corpuscular hemoglobin concentration were
calculated according to the formula mentioned
by Dacie and lewis (1975).
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M.C.V. = (PCV /RBCs) x 10 as m/mm”.

M.C.H. =(HB content gm/100ml/ RBCs) x 10
as m/mm’.

M.C.H.C. =(HB content gm/100ml / PCV)
x100 as %.

The concentration of total protein (TP) Weich-
sellbaum (1946) and albumin (Alb) (Doumas
et al., 1971) were measured by colorimetric
methods, while, globulin concentrations (Glo)
were determined by subtracting thealbumin
concentration from concentration of total pro-
tein albumin.

S5-Immune response assay:-

a-Challenge test:- At the end of the experi-
ment period (6weeks) of feeding and after
(7and14 days) of stopping the feeding with
feed additives a total number of 30 fish (5 fish
from each treatment) were injected I/P with the
pathogenic A. hydrophila which was kindly
obtained from fish diseases department, animal
health research institute (0.3 ml of 10°cells/ml)
according to Schaperclaus ez al. (1992), the
injected fishes were kept under observation for
14 day to record the mortality rate.

Mortality rate % = No. of death in specific pe-
riod x 100

Total population during that period
b-Bactericidal activity:- Serum bactericidal
activity was done following the procedure of
Kajita et al. (1990). Equal volumes (100ul) of
serum and bacterial suspension 2x10® (CFU)
were mixed and incubated for 1 h at 25 °C.
Blank control was also prepared by replacing
serum with sterile PBS. The mixture was then
diluted with sterile PBS at a ratio 1 : 10. The
serum-bacterial mixture (100ul) was plated in
blood agar and plates were incubated for 24 h
at 37 °C. The number of viable bacteria was
determined by counting the colonies grown in
nutrient agar plates.

c- Macrophage phagocyte indices:- Leuko-
cytes isolation was performed according to the
method described by Faulmann et al. (1983)
and phagocytic activities were determined ac-
cording to Kawahara et al. (1991). Blood was
collected from the caudal vessels by syringe

moisten with heparin (100 IU/ml). C. albicans
was prepared as 24 hours old culture, the num-
ber of C. albicans cells was counted for obtain-
ing the required concentration 1x10° yeast
cells/ml. Separated peripheral blood leucocytes
were adjusted to a concentration of 2.5 x 10°
vaible cells/ml, then to each I ml volume of
blood leucocytes adjusted C.albicians suspen-
sion was added, then incubated in a incubator
(CO2 5-10%) at 37 °C for one hour. Cover
slips were stained with Giemsa stain. The
phagocytic activity was calculated according to
the following equations :

Phagocytic activity = No. of Ingesting phago-
cytes / total No. of phagocytes.

Phagocytic index = No. of ingested C. albi-
cans cells / No. of Ingesting phagocytes.

d- Measuring of hepatosomatic index and
spleenosomatic index:-

At the end of experimental period, 5 fish from
each group were dissected and the viscera were
exposed. The liver and spleen were taken and
weighed after which the indices were calculat-
ed according to these equations:
Hepatosomatic index (HIS) = weight of the
liver/fish body weight. (Htun-hun, 1978).
Spleenosomatic index (SSI) = weight of the
spleen/fish body weight.

6-Statistical analysis:-

Statistical analysis was performed using the
analysis of variance (ANOVA). Duncan's Mul-
tiple Range Duncan (1955) was used to deter-
mine differences among treatments mean at
significance level of 0.05. All statistics were
run on the computer using the SAS program
(SAS, 1998).

Results and Discussion

1- Growth performance of Oreochromis ni-
loticus fed different immune promoters.
Data in the table (1) showed growth perfor-
mance namely DWG, FCR, TG, FI and RWG.
It appears that the best growth significantly
(P<0.05) was obtained with the group fed diet
supplemented with L. plantarum and A. vine-
landii EPS followed by those having a diet
containing Chlorella spp then L. plantarum
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group, while group received Nosiheptide and
control group were the lowest. Results ob-
tained by addition of L. plantarum with A.
vinelandii EPS could be explained by the find-
ings of Lara-Floers et al. (2003) and Venkat
et al. (2004) who stated that such improvement
may be due to the creation of balanced micro-
bial population in the intestinal tract of the fish
and to the role of Lactobacillus in preventing
the harmful bacteria which invade and popu-
late in the digestive system improving nutrient
absorption. Also Fooks and Gibson, (2002)
recorded the ability of crude EPS to increase
the colonization of L. plantarum in fish intes-
tine by facilitating the metabolism and the
growth of Lactobacillus in the lumen. Sayeda,
et al. (2011) found that growth performance of
O. niloticus was improved by supplementation
diet with Azotobacter bacteria as probiotic
(34.62% increase in SGR). Kongnum and
Hongpattarakere (2012) isolated 202 strain of
lactic acid bacteria from wild adult shrimp and

identified as  Lactobacillus  plantarum
MRO3.12 after 6 week of feeding trail L. van-
namei  exhibited significant  differences

(» <0.05) on RGR and FCR. Also survival rate
was improved 98.89% compared to the control
group 68.89%. Concerning the results obtained
by group fed Chlorella spp which showed im-
proving in growth parameters Zeinhom (2004)
agreed with these findings as he found that in-
clusion of algae in fish diets improved insignif-
icantly (P<0.05) the FCR (2.33) and feed in-
take. Also similar results obtained by Tartiel
et al. (2008) who mentioned that the average
values of FCR increased significantly (P<0.05)
with increasing Chlorella spp replacement
from 0 to 50%. However, incorporation 50%
algae replacement resulted in significant high
value of FCR 2.03 £ 0.08 Chlorella spp. While
group fed on Nosipheptide obtained the lowest
results. Different findings mentioned by Ying
and Xian-jun (2006) as they decided that Nos-
theptide could improve the growth perfor-
mance of Jade Perch by stimulating the villus
of small intestine. These different findings
could be explained by the differences between
fish species.

Data presented in the table (1) concerning sur-
vival rate showed insignificant differences be-
tween different groups. These results agreed
with those obtained with Nakagawa et al
(2007) who recorded that survival rate of ayu
fish received diet contained Chlorella spp had
SR 100% compared with control 98.3%. These
results could be explained by findings of Nak-
agawa et al. (1984) who conducted an experi-
ment on tolerance of ayu fish to hypoxic condi-
tion. The Chlorella-extract group was distinct-
ly more tolerant of hypoxic conditions than the
control group and mortality rate after the ex-
periment was 25% in the control group but on-
ly 10% in the Chlorella-extract group. Results
concerning survival rate of probiotics. Moreo-
ver, El-Ashram ez al. (2008) concluded that,
probiotics (Biobuds) can improve body gain
and survival rate, Abdelhamid and Elkatan
(2006) found that dietary supplementation of
Saccharomyces cerevisiae (Biobuds) slightly
improved body weight gain but reduced the
survival rate of tilapia fingerlings.

2- Leukogram of O. niloticus fed different
immune promoters.

Both L. plantarum with A. vinelandii EPS and
Chlorella spp groups had significantly
(p<0.05) higher total leucocytes count than the
Nosiheptide and control group as shown in ta-
ble (2). Significant increase was recorded in
the proportion of, Lymphocytes, Monocytes
particularly in fish group having Chlorella spp
(L. plantarum with A. vinelandii EPS) fol-
lowed by Chlorella spp while, both control and
Nosiheptide treated fish groups showed the
lowest values. These findings agreed with the
findings obtained Irianto and Austin (2003)
who mentioned that feeding with probiotic led
to stimulation of cellular rather than humeral
immunity increasing the number of erythro-
cytes, macrophages and lymphocytes after two
weeks of feeding. Also Sealey and Gatlin
(2001) reported supplementation diets of Cy-
prinus carpio with polysaccharides
(prebiotics) had increased lymphocyte num-
bers. Nakagawa et al. (2007) agreed with the
present finding concerning chlorella spp as
they recognized that the preventive action ex-
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erted by Chlorella-extract against diseases
might involve some internal barrier to infec-
tious diseases, such as an inflammatory re-
sponse and an increase in the number of phag-
ocytes (neutrophil and monocytes). Also,
Hong-jun and Xiao-ting (2005) agreed with
the results concerning Nosiheptide group that
they found that Nosiheptide had an inhibitory
effects on immune organ and lymphocyte pro-
liferation of peripheral blood.

3- Erythrogram and serum protien of O. ni-
loticus fed different immune promoters.
Data presented in tables (2 and 3) showed that
HB, PCV, MCV, MCH, MCHC, TP, albumin,
globulin content and albumin globulin ratio in
O. niloticus diet had improved significantly
(P<0.05) by supplementation of L. plantarum
with A. vinelandii EPS and Chlorella spp.
while Nosiheptide group and the control group
showed the lowest results. These results
agreed with the findings of Al-Dohail et
al. (2010). The results showed that the RBC,
MCHC, MCH and MCV in C. gariepinus
fish maintained on the probiotic diet
were significantly higher than the groups

fed non-probiotic diet.

Data concerning group fed on Chlorella spp
the results agreed with the findings of Nakaga-
wa and Kasahara (1985) who recorded that
feeding on Chlorella spp with percentages 1%
and 2% had improved PCV% and HB g/100 ml
(41.9 and 43.0) and (9.24 and 8.86) respective-
ly compared with control (40.9 and 8.8). Also
they had obtained different results concerning
TP g/100 ml and Alb g/100 ml had lower val-
ues (2.98 and 2.97) and (2.42 and 2.11) com-
pared with control (3.2 and 2.58). While results
concerning Nosiheptide could be explained by
O. niloticus suffered from malabsorption as
mentioned by (Navratil et al., 1998) who stat-
ed that albumin makes up more than half of the
total protein present in serum; a decrease in
albumin synthesis is caused by intestinal mal-
absorption syndromes, and protein-calorie mal-
nutrition.

4- Immunological studies on O. niloticus fed
on immune promoters.

O. niloticus fed on feed additives and control

group were challenged with pathogenic A. hy-
drophila at the end of feeding period and after
stopping feeding by 7 and 14 days. In first 3
days motality rate was recorded. After injec-
tion, O. niloticus showed external lesions rep-
resented as skin darkening, focal hemorrhages
at base of fins, diffuse hemorrhages under the
skin and fin rot while internal lesions were
hemorrhagic foci on the parietal surface of the
liver with gall bladder distention.

Results presented in table (4) concerning pah-
gocytic assay (activity & index), hepatosomat-
ic index, spleenosomatic index, challenge test
against A. hydrophila, and serum bactericidal
presented showed that immuno status of O.
niloticus fed on diet supplemented with (L.
plantarum, with A. vinelandii EPS), Chlorella
spp and L. plantarum had improved signifi-
cantly (P<0.05) as compared with group re-
ceived diet supplemented with Nosiheptide or
with control group. These results agreed with
findings of Nikoskelainen ez al., 2003) who
mentioned that serum immunoglobulin levels
were significantly raised after 1 week. These
results showed that fish immune parameters
were enhanced by using probiotic bacteria. Al-
so, Irianto and Austin, (2003) stated that
feeding with probiotic led to stimulation of cel-
lular rather than humeral (serum of mucus anti-
body) immunity enhanced within two weeks of
feeding.. Also Sealey and Gatlin (2001) re-
ported that Cyprinus carpio immunostimulated
with polysaccharides (prebiotic) showed mac-
rophage activation, increased phagocytosis,
increased lymphocyte numbers, increased se-
rum immunoglobulins, and increased lyso-
zyme. Moreover Al-Dohail et al. (2010)
concluded, that Lactobacillus bacteria is
useful as a probiotic agent in C. gariepi-
nus against these pathogenic bacteria (S.
xylosus, A. hydrophila and S.agalactiae).
As spleen size of fish is widely used as a sim-
ple measurable immune parameter [Taskinen
and Kortet, 2002) and also plays an important
role in haematopoiesis, antigen degradation
and antibody production processing (Turner,
1994) so the highest SSI recorded with O. ni-
loticus fed on diet supplemented with (L.
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plantarum, with A. vinelandii EPS) indicated
enhanced immune status. Also findings of
Kongnum and Hongpattarakere (2012) sup-
ported our results as they found that ten days
after infection with V. harveyi (5.3-5.5 log
CFU ml ™), significant survival (p < 0.05) of
77% was observed in Lactobacillus plantarum
supplemented shrimp, while only 67% survival
was observed in the control. Findings of con-
cerned group fed diet supplemented with Chlo-
rella spp agreed with those found by Nakaga-
wa et al. (2007) as they found that preventive
action exerted by Chlorella-extract against dis-
eases might involve some internal barrier to
infectious diseases, such as an inflammatory
response and an increase in the number of
phagocytes, rather than an immediate effect on
the disease as an antibiotic substance. A well
regulated metabolism and balanced body con-
stituents, both dependent on dietary history,
could provide disease resistance.

Hong-jun and Xiao-ting (2005) supported our
results concerning Nosiheptide group that they
claimed that Nosiheptide had the inhibitory
effects on immune organs and lymphocyte pro-

liferation of peripheral blood. However, Chan
et al. (2008) found an opposite result concern-
ing Nosiheptide supplementation as they
claimed that addition of Nosiheptide at 2
mg-kg-1 level in the basal formulated diet pro-
moted the immune functions and antioxidation
of rainbow trout, which might result in high
resistance to diseases. These different results
may be explained by the differences between
fish species.

It could be concluded that supplementation of
O. niloticus diets with L. plantarum, with A.
vinelandii EPS isolated from fish or micro al-
gae chlorella had improved growth perfor-
mance, FCR, health status and non-specific
immunty which made fish more resistant for
infectious diseases. Effect on O. niloticus with
L. plantarum, with A. vinelandii EPS lasted
for more periods than other additives. So it was
recommended to use probiotics with prebiotic
isolated from fish or Chlorella spp as immune
stimulants in O. niloticus diets rather than us-
ing antibiotic for supplementation namely Nos-
theptide which had immunosuppressant effect.

Table (1). Growth performance of Oreochromis niloticus fed different growth promoters (mean + SE).

Ttem W FW ADG TG FCR FI RGR SR
C 50.1° 70.73¢ 0.49¢ 20.7 ¢ 221° 45.65° 41.43° 86.7°
+1.37 +2.45 +0.04 +3.7 +0.1 +7.9 +8.7 +5.77
N 50.6 ° 68.73¢ 0.41° 18.13 ¢ 231° 41.9° 35.85° 83.3°
+0.56 +0.8 +0.02 +0.9 +0.19 +2.8 +2 +5.77
CL 50.4° 77.6°+ 0.64°+ 27.23% 1.71°+ 46.5° 54.1° 86.7°
+1.0 1.6 0.04 +1.1 0.1 +2.8 +2.2 +5.77
L 49.9°? 76.27° 0.63° 26.5° 1.64b° 43.4° 52.9° 90°
+0.5 +0.95 +0.01 +0.7 +0.08 +1.6 +0.72 +10
L+A 5022 80.62° 0.73° 30.45° 1.53¢ 46.5° 60.73% 93.3%
+0.6 +0.7 +0.12 +1.3 +0.09 2.5 +3.3 +5.77

Group with different letter within the same column are significantly different at P< 0.05. C = control, N = nosiheptide,
CL = chlorella, L = L. plantarum and L+A = L. plantarum + A. vielandii IW= Intial Weight, FW= Final Weight,
ADG= Average Daily Gain, TG= Total weight Gain, FCR= Food Conversion Ratio, FI= Feed Intake, RGR=Relative
Growth Rate and SR=Survival Rate.

575


http://www.sciencedirect.com/science/article/pii/S1050464811004189##
http://www.sciencedirect.com/science/article/pii/S1050464811004189##

1* Conf. of An. Health Res. Inst. Assoc., December 2012. pp. 570 - 579
Table (2). Haemogram of Oreochromis niloticus fed different growth promoters (mean = SE).
Item C N CL L L+A
RBC X10° 1.649+0.03 1.43°+0.05 2.46%+0.07 22°4+0.17 2.49* +0.1
WBCs X10° 62.6" +£0.56 59.7°+0.86 64.8°+1.9 65.31°+4.37 77.6°+3.7
H% 39.3%42.9 528426 34.7%42.1 42°+52 30.7942.1
M% 2.67"+1.1 1.33°40.58 4711 2.67°+0.58 4.67°+0.58
L% 55%12 .65 44342 5 58.3%+1.5 52°46 62.3 2+0.58
E% 2.33%+1.5 2941 2.67°+1.1 244 2841
B% 0.67% +£0.58 0.33%+0.58 0.67% +£0.58 1.33% +0.58 0.33"+0.58
HB (g/d) 7.27°40.15 5.439+0.75 9.25%+0.1 8.85°+0.4 9.64* +0.12
PCV % 18.33%£0.4 14.23%£0.81 27.03°+0.42 25.6°+0.26 30.4%1.1
MCV (m/mm”) 111.6°+1.5 99.4°+6.8 110°+1.7 1162 +8.5 122.4%45.14
MCH (m/mm°) 44.2°+7.2 37.9°+6.4 37.4°40.57 40.242.1 38.7°+1.2
MCHC (g/dl) 39.7%+1.5 38.143.9 34.2°+0.7 30.2°+0.15 35.3%1
Table (3). Serum protein analyses of O. niloticus fed different growth promoters (mean + SE).
Item TP (g/100ml) Albumin Globulin Alb/Glo
(g/100ml) (g/100ml)
C 5°+40.26 2.73%4+0.21 2.27°+0.15 1.21%+0.1
N 3.9%40.1 2.27°40.21 1.63°+0.2 1.42%+0.2
CL 6.53°+0.1 3.21°+0.03 3.32%4+0.05 0.97°+0.03
L 6.33°+0.05 3.1b+0.2 3.24°+0.29 0.96°+0.2
L+A 7.66°+0.2 4403 3.7°+0.5 1.11*+0.07

Table (4). Immunological assay of Oreochromis niloticus fed different growth promoters (mean + SE).

Mortality rate Serum
Item Pl P.A. HSI SSI After 0 After 7 After 14 bacteri
days days days | idal test(%)
C 1.87° 72.8° 1.35° 0.2° 76.7% 0 0 46°
+0.03 +29 +0.04 +0.06 +1.58 +2.4
N 1.97° 69.3¢ 1.18° 0.18° 83.3% 0 0 37.77¢
+0.4 +0.9 +0.05 +0.02 +1.58 +0.4
CL 2.5° 83.6° 1.72% 0.25° 50° 53.3% 66.6%+1.2 49.47%
+0.16 2.3 +0.1 +0.05 +1.7 +3.5 +0.8
L 2.33%® 78.7° 1.48° 0.22° 46.7°° 66.6° 76.6+2.5 47.9%
+0.02 +3.6 +0.09 +0.01 +3.5 +3.15 +1.5
L+A 2.68° 85.2° 1.78% 0.26° 53.3° 5339421 60° 52°
+0.16 +£2.14 +0.24 +0.02 +25 +4.1 +1.5

Group with different letter within the same column are significantly different at P< 0.05. C = control, N = nosiheptide,

CL = chlorella, L = L. plantarum, L+A = L. plantarum + A. vielandii. P.A.=Phagocytic assay and P.I.=Phagocytic

index.

576




1* Conf. of An. Health Res. Inst. Assoc., December 2012.

Sherif A.H.

References

Abdelhamid, A.M. and Elkatan, M.S.A.
(2006). A study on Nile tilapia fingerlings
during wintering using dietary addition of
Bio-Buds®-2X. J. Agric. Sci. Mansoura
Univ., Egypt, 31: 5705 - 5711.

Al-Dohail, M.A., Hashim, R. and Aliyu-
Paiko, M. (2010). Evaluating the use of
Lactobacillus acidophilus as a bio control
agent against common pathogenic bacteria
and the effects on the haematolo-
gy parameters and histopathology in African
catfish Clarias gariepinus juveniles. Blackwell
Publishing Ltd,Aquaculture Research,1-14.

Castell, J.D and Tiews, K. (1980). Report of
the EIFAC. IUNS and ICES working group
on the standraization of methodology in fish
nutration research. Hamburg, Federal Repub-
lic of Germany, EIFAC Technology, 36: 24.

Catherin, E.R.; Robert, A.R.and Glenn,
R.G. (2006). The role of probiotics in human
gut microbiology. Novel Frontiers in the Pro-
duction Compounds for Biomedical Use. 7
(2). 411-428.

Chan, L., Qi-you, X., Hong, X. and Tie-qi,
Z. (2008). Effects of different feed additives
on immunity and antioxidation on rainbow
trout (Oncrhynchus mykiss Walbaum)
Journal of Anhui Agricultural University. -03
-038.

Dacie, J.V. and lewis, S.M. (1975). (Practical
Haematology.) London, Churchill. Living-
stone.

Doumas, B.T.; Waston, W.A. and Biggs,
H.G. (1971). Albumin standards and the
measurements of serum albumin with Bro-
mocresol Green. Clinica Chimica Acta, 31:
87-96.

Duncan, D.B. (1955). Multiple range and mul-
tiple “F” test. Biometrics, 11:10.

Drubkin, D. (1964). Spectrophotometeric
methods XIV. The crystographic and optical
properties of the haemoglobin of man in
comparison with those of other species. J.
Biol. Chem. 164, 703-723.

El-Ashram, A.M.M., M.F. Mohammed and
S.M. Aly, (2008). Effect of Biobuds as a
commercial probiotic product in cultured ti-

lapia. 8th International Symposium on Tilap-
ia in Aquaculture, Oct., Cairo, Egypt, pp:
1089 - 1096.)

Faulmann, E., Cuchens, M.A., Lobb, C.K.,
Miller, N.W. and Clem, L.W. (1983). Cul-
ture system for studying in vitro mitogenic
responses of channel catfish lymphocytes
transactions of the American fisheries Socie-
ty. 112: 673-679.

Fooks, L.J. and Gibson, G.R. (2002). Probi-
otics as modulators of the gut flora. British
Journal of Nutrition, 88: 39-49.

Hong-jun, L. and Xiao-ting, Z. (2005). Ef-
fects of Nosiheptide on Immunity Function
in Broilers. Chinese Journal of Veterinary, 05
-030.

Htun-han, M. (1978). The reproductive biolo-
gy of the dab Limanda limanda (L) in the
North Sea; gonadosomatic Index; Hepatoso-
matic Index and condition factor. J. Fish Bi-
ol., 13: 369-378.

Irianto, A. and Austin, B. (2003). Use of
dead probiotic cells to control furunculosis in
rainbow trout, Oncorhynchus mykiss,
(walbaum). Journal of Fish Disease, 26: 59-
62.

Kajita, Y., Sakai, M., Atsuta, S. and Koba-
yash, M. (1990). The immunostimulatory
effects of levamisole on rainbow trout, On-
corhnchus mykiss. Fish Pathol. (25). 93-98.

Kawahara, E. T., Lieda, K. N. and Nomura,
S. M. (1991). In vitro phagocytic activity of
white-spotted char blood cells after injection
with Aeromonas sa/monicida extra cellular
products. Gyobyu KenKyu, 26: 213-214.

Kongnum, K and Hongpattarakere, T.
(2012). Effect of Lactobacillus plantarum
isolated from digestive tract of wild shrimp
on growth and survival of white shrimp
(Litopenaeus vannamei) challenged with
Vibrio harveyi. Fish & Shellfish Immunolo-
gy. 32 (1). 170-177.

Lara-Flores, M.; Olvera-Novoa, M.A.; Guz-
man-Mendez, B.E. and Lopez-Madrid, W.
(2003). Use of bacteria Streptococcus fae-
cuim and Lactobacillus acidophilus, and the
yeast Saccharomyces cervisiae as growth
promoter in Nile tilapia Orechromis nilot-

577


http://www.sciencedirect.com/science/article/pii/S1050464811004189##
http://www.sciencedirect.com/science/article/pii/S1050464811004189##
http://www.sciencedirect.com/science/journal/10504648
http://www.sciencedirect.com/science/journal/10504648
http://www.sciencedirect.com/science/journal/10504648/32/1

1* Conf. of An. Health Res. Inst. Assoc., December 2012.

pp. 570 - 579

icus. Aquacul. 216 (1/4). 193-201.

Lucky, Z. (1977). Methods for Diagnosis of
Fish Disease. Amerind Publishing Co. New
York.

Nakagawa, H., Kasahara, S., Tsujimura, A.
and Akira, K. (1984). Changes of body
composition during starvation in Chlorella-
extract fed ayu. Bulletin of Japanese Society
of Scientific Fisheries. (50). 665-671.

Nakagawa, H. and Kasahara, S. (1985) Ef-
fect of Chlorella-extract supplemented diet
on body composition and physiological con-
dition in ayu, Plecoglossus altivelis (Pisces).
Trace Nutrient Research 2, 141-145.

Nakagawa, H., Sato, M. and Gatlin D.M.
(2007). Dietary supplements for the health
and quality of cultured fish CAB Internation-
al.(9).133-168.

Navratil, S.; Palkov, M. and vajcov, V.
(1998). The Effect of Pure Microcystin LR
and Biomass of Bluegreen algae on blood
indices of carp (Cyprinus carpio). Acta Vet-
erinaria Brno, 67 (4). 265-337.

Nikoskelainen, S.; Ouwehand, A.; Salminen,
S. and Bylund, G. (2003). Protection of
rainbow trout (Oncorhyncus mykiss) from
furunculosis by Lactobacillus rhamnosus.
Aquaculture, 198: 229-236.

Patterson, J.A. and Burkholder, K.M.
(2003). Application of prebiotics and probi-
otics in poultry production. Poultry Science,
82: 627-631.

SAS Institute Inc. (SAS), (1998). SAS system
for windows Statistical Software. SAS Insti-
tute Inc., Cary, North Carolina.

Sayeda, M. Ali.; Wafa, M.I.LA. and Wafaa,
T. A. (2011). Evaluation of Azotobacter and
Azospirillum biofertilizer as probiotic in
Oreochromis niloticus aquculture. Journal of
fisheries and aquatic Science. 6 (5). 535-544.

Sealey, W.M. and Gatlin, D.M. (2001). Over-
view of nutritional strategies affecting the
health of marine fish. In: Lim C., Webster
CD. (ed.). , Nutrition and fish health. Bing-
hamton, NewYork; Food Products Press. pp.
103-118.

Schalm, O.W. (1986). Veterinary haematolo-
gy. 4th Ed., Lea and Febiger, Philadeiphia.

Schaperclaus, W., Kulow, H. and schrecken-
bach, K. (1992). Fish discases. A.A.
Balkema, Rotterdam, the Netherlands.

Shubert, L.E., B.D. Larsen and P.E. John-
son, (1985). Nutritional value of Spirulina
and Chlorella for human consumption. Jour-
nal of Phycology, 21. Abstracts of Papers
Scheduled for the Annual Meeting of The
Phycological Society of America at the Uni-
versity of Florida, pp: 11.

Stoskopf, M. K. (1993). Fish medicine, W.B.
Sainders Company, London.

Tacon, A. (1987). The nutrition and feeding of
farmed fish and shrimp a training manual.
V61. 1. The essential nutrients FAO. PP. 117
-130.

Tartiel, M. Badwy, Ibrahim, E.M. and
Zeinhom, M. M. (2008). Partial replacement
of fish meal with dried microalga Chlorella
spp and Scendesmus spp in nile tilapia Oreo-
chromis niloticus diets. 8th International
Symposium on Tilapia in Aquaculture. 801-
811.

Taskinen, J. and Kortet, R. (2002). Dead and
alive parasites: sexual ornaments signal re-
sistance in the male fish, Rutilus rutilus. Evol
Ecol Res, (4). 919-929.

Turner R.J. (1994). Manning MJ: Fishes. In
Immunology, Acomparative approach. New
York, Wiley. 69-100.

Venkat, H.K.; Sahu, N.P. and Jain, K.K.
(2004). Effect of feeding Lactobacillus —
based probiotics on the gut microflora,
growth and survival of post larvae of Macro-
brachium rosenbergii (de man). Aquaculture
Research, 35: 501-507.

Vijayabaskar, P. and Somasundaram, S.T.
(2008). Isolation of bacteriocin producing
lactic acid bacteria from fish gut and probi-
otic activity against common fresh water fish
pathogen Aeromonas hydrophila. Journal of
Biotechnology, 7 (1). 124-128.

Wary, C. and Davies, R.H. (2004). Competi-
tive exclusion an alternative to antibiotics.
Veterinary Journal, 59: 107-108.

Weichselbaum, T. E. (1946). Determination
of total proteins Am. J. Clin. Pathol., 7: 40.

Ying, Y. and Xian-jun, D. (2006). Effects of

578



1* Conf. of An. Health Res. Inst. Assoc., December 2012. Sherif A.H.

the antibiotic, Nosiheptide on growth perfor- Zeinhom, M. M. 2004. Nutritional and physi-
mance of Jade Perch. Journal of China Ji- ological studies on fish. Ph. D. thesis. Facul-
liang Univ. College of Life Sciences, China ty of Agriculture, Zagazig University. Egypt.

Jiliang University,Hangzhou China. 03-019.

As ) Pl Al Jald) dlendy ol pdl S LY clilal (any Jleaiud anll
U5Ju Alaa daa)
e ) )5l gl 38 s - gl S e 8- sl daa & gan dgaa —llanl) il el aniy Caaly

) Gadlal)

S a5 15 (p Dl Shams 5SY) s gl 5 D50 e (s ) (5 gan) Slmall 5 A )l Adama 4y 503
) Ly i b ASan 180 auend &, uill alill o) e lis & e (@D L5 s 5l iy y 4l Cilias
3 220 ) e pend) Crand Aalall 4 sei pass IS pala) asa 18 2 sl de gene 6 ) Caand () a 50
22 42 330 &l & jaiad g (Alaglia) 45l Ao ganal A8Vl Silad) Leay ) 55 Ao Liall O e 8 5 0l ) S

-1 Lle Juaniall milill) aaf cuils g

CilS ol ()5l LSl Jana 5 ASI ¢l 33k s easl) @Ol QliS) Janay GBle S Jypati A dpes e -]
Ao panally gl J8 Sy S I Glade e slall de ganall 5 li gy 4al) Ciliae @ligns g e 313l de ganall
el e V) ¥ dma (5 sine CDBA] Jindi o o] g all ALl e 3134l
(oY) Ll e ass nanldl LAY 5 508 a5 e Sy sISH e i guay 1 Aal) Cilima 5 g5 505 5%

i) (bl ellasd (5 sl saned) 5 elanll Al LBIA dae 5l jeall 2all LBIA dae) a2 s ) gual Alaal) il ¢ gul (1S3
SOllaall Bl 45 e (Al 1) e 313aall Ao gaaall A

B CilS a5 14 57 2 Lled) s 4y el dles (8 (Ol (alise g V1) L S (5 gaell dllansl) s a4
SIS calada g @l g 5 4l las @lign 5 e Glideall (e ganally @llas) (3 585 Jane

serum bactericidal )s (hepatosomatic index, spleenosomatic index) - 4alall =l Jad) S -5
)JJJN\;\LE‘;:; 3laaall de ganall SIS 5 &l gy 4l a_al.mda‘,.uj_)a‘_gs 3laal) de ganall (acthItles

Olaniad int Ll bl dllend Geliad gl S S ol 51 olipa 4l Cilime gyl aliols Ayl poa i
S(aind J.l)d).taj\ alcadll

579



