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Abstract

This study was conducted to evaluate the effect of
poth of them at rate (7.5g/kg ration, 0.5g/100
additive for 8 weeks on growth perform
Oreochromis niloticus (0. niloticus) before and
resistance against Aeromonas hydrophila and Strept
that the addition of Spirulina or Nigella to diet
condition, enhancement cellular and humoral imm
activity, lysozyme, nitric oxide, total prote

pefore and after challenged tests and
combination of Spirulina platensis and

bacterial infection.

g ration and mix of them ) r
ance,

Spirulina Platensis, Nigella sativa and

espectively as feed
mmune system in

A.hydrophila .and
ococcus dysgalactiae The results indicated

improve growth performance, health
une responses, specifically (phagocytic

blood picture and j
after challenge with

otein and it's fraction especially y globulin) either
INcrease resistance against bacterial infection. The

Nigella sativa showed the high
i : ’ est values of
performance, immunological parameters and give the lowest mofm growth

lity percent against
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Introduction:

Fish farming industry depends
balance between health and growth condition
of fish. The use of chemotherapy and
antibiotics to combat fish diseases induce risk
of generating resistant pathogen as well as
bioaccumulation and environmental pollution,
which are the major problems causing heavy
losses especially bacterial diseases, — also
commercial vaccines are expensive for fish
farming and are specific against particular
pathogens  (Kumar et al.,  2005).
Immunostimulants are valuable for the
Prevention and control of fish diseases in
dquaculture ( Mukesh et al .,2012). There has
béen heightened research in developing new
dictary supplementation strategies in which
Various health, immunostimulants and growth
Promoting compounds as probiotic, prebiotic,
$Ynbiotic, phytobiotic and other functional

on
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dietary supplements (Denev, 2008). Spirulina
platensis (SP) is a photosynthetic, filamentous,

blue-green microalgae and is generally
regarded as a rich source of vitamins,
essential amino acids, minerals, essential

fatty acids (Y-linolenic acid) and antioxidant
pigments  such carotenoids  and
phycocyanin.  Spirulina is a rich source of
protein (60-70%), so algae gained attention as
a possible alternative  protein  source for
cultured fish, it has anti-oxidant effects .,
antimicrobial effect , improved the growth
performance, improved immunity and disease
resistance in Oreochromis niloticus, (Beresto,
2001; Bermejo ef al, 2008; Sherif e al,
2012; Mai ef al., 2013 and El-Sheekh et al.,
2014). The other immunostimulan.ts in thF
scope of attention is Nigella sativa. lt.lS
herbaceous  plant belonging to famll.y
Ranunculaceae. This herb is wid.ely spread fn

the Mediterranean counteries and 10

as
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East Africa, and middle
ck cumin or black

5 seeds, which are
as

Asia. India, Pakistan,
Europe. It is known s bla
seed and it cultivated for it
used for different medicinal purposes
antimicrobial effect (Hanafy and Hatem,
1991), Some researchers have used black
cumin seeds as enhancer for pcrfommn_ce,
growth and immune system of some fish
species (Abd Elmonem et al., 2002; John et
al., 2007; Diab ef al., 2008 and Dorucu ef al.,

2009).
anned to evaluate

The current study was pl
ensis or Nigella

the effect of Spirulina plat
sativa and combination between them on the

growth  performance and immunological
response before and after bacterial challenge in

Oreochromis niloticus

Materials and Methods:

2.2
test were
Unit, Dept. of Fish Dis., Animal Health Res.

[nstitute,
/] y(lrophila a

__ISSN 1110-1423

Bacterial strains:

The microorganisms used in challey
¥
: ; 3 : ({
kindly obtained from Mlcrobiclcgic&I
a

Dokki. Well identified Aeromong,
nd Streptococcus dysgalactiae) $

23 Fish sampling:

One hundred and sixty apparengly
healthy O. niloticus weighing  50+]( g
collected from a private farm at Eltal Elkbjr-
Sharkia governorale. Were stocked in 8 glass
aquaria (20 fish/aquarium). The fish were
acclimated for 2 weeks and fed on
commercial pelletized food 25% protein
twice daily at 5% of their body weight. They
were maintained in aerated, de-chlorinate;j
tap water. The water temperature was
adjusted at 25°C during the experiment. Fecal
matters were siphoned out once daily and

water was changed every 3 days to maintain a

21 Immunostimulants:
good water quality.

Spirulina platensis (SP) algae: commercial
Spirulina algae powder was obtained from
international center for vital energy.Nigella sativa (2.4,
NS)seeds:_ Commercial Nigella sativa seed was
obtained from the market in pure form free from
debris and other plant seeds.

Diet preparation:
standard commercial fish diet pelletized
was mixed with feed additive by using molas as
binding material; fish were fed for 2 months.
The experimental design is shown in table ().

Table (1): Experimental outline of O.nilticus

groups.
[ Ash | Feed additive fo
1 I 8 weeks
., C 2 :
a1 ’c;up ll Number's of fish [ Treatmnents dose No. of lfll‘:zllllmge = ‘ld)a“: i
220 [ Spirulina 7.5g/kg 20 : 4 [;_::;,-:l ;:114
= : (()l platensis ration 10 S ;tg’sgdﬁcdae
20 Nigeltasativa | "%%/1902 20 A.lydrophila
e = e ¥ ration 10 S. dysgalactiae
20 platensis+ Nigella " :g:::)g.* : = A dropl
Control 20 sativa w100 a0 S- dy sgalaciine
20 Basal diet :g s“i-‘;&l’dzphﬂa
. dysgai acnae
10 Control negative

2.5. IGrowth performance:
t was calculated as following:

‘Init_BIO?theight gain: Final fish weight (8)
i 1al fish weight :
(1983). (g) according to  Annet,

40

(%81 CamScanner


https://v3.camscanner.com/user/download

ollected  without  anticoagulant for serum
separation 10 be used in mluy and
mmunciogical measurements.
141, Hematogram: Phagocytosis %=
Erythrocytes and leukocytes were counted
weording 0  Kanacu (1985) using a
haemocytometer |, hemoglobin  concentration
was determined by acd hematin | method 2.6.3.3. Lysogyme activity: :
seordmg 1o Coles{ 1986), Packed cell volume Serum samples were measured using the
P\ was determined by microhacmatocrit turbidometric method as described by Esteban
cemtrifuge  sccording 10 Decie and Lewis ef al, 2001) A 25ul of serum was added onto

(1991). _ 175 pl (0.75 mg/ml Micrococcus lysodeikeicus)
together with the assay buffer in flat-bottomed
162 Biochemical analysis: 96-well plates. The reduction in shsorbance st

Total protein was carried according 10 450 pm was measured from 0 to |5 min. ot 25
buret methods as described by Gornall ef al, ¢ ysing an ELISA reader. One umit of
(1949), scrum albumin was estimated by |ysozyme activity was defined as a reduction in
wlometric methods according to Doumas ef Mmofomr-‘udﬂ_n-ild :
al. (1971) using commercial kit, globulin was Wﬁvﬁymuﬁbﬂﬂhh ' ‘
estimated by this equation (total protein- serum mwhhimm*m T -
sbumin) sccording to Coles (1986), A/G ratio s e
“2 cakeulated from albumin present in serum
m relation 1o the amount of lobul
protein elec‘mmic m
&cording to Davis )
“ectropherogram was traced der
by using synGene- Gene 'M
”292"14518'sme, Serum ALT
actl\’mcs were esti I al
V10 Scient kits as deseribed
rankel (1957),
263, Iy
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ples were collec

recorded. quod sam i
without anticoagulan ,

challeng® ’
high mortality SO there W

blood samples.

Results l
2.7. Growth performance: the ﬁzfe
weight gain a0 S_GR " C
significant increased (ps 0.05) 10 gfou;’ b
(feed on mixture of SP and‘NS) fqllowe };
groups B and A in comparison with SoHUS
group. Table (2).
Hematogram
Immunological measurments:
2.7.1. Hematological indices: the results
of hematogram before challenge test
revealed that a significant increase in RBCs
and Hb of group C in compared to other
three groups. There was mno significant
difference between group B and A
However, both groups showed significant
increase than control group in RBCs. there
was significant increase in WBCs in group €
followed by group B and A in compared
with control group. After challenge, all
treated groups showed significant increase in
WBCs, RBCs, PCV and Hb in compared
with control group, but when compared with
before challenge there was significant
decrease in RBCs in group A and C,
however there was significant increase in
WBCs in all groups Table (3).
2.7.2. Serum biochemistry: before
challenge there was significant difference
between treated groups and control in TP,
g‘lob.ulin and A/G ratio. There was no
showed the hig] M
. gher values than other treated
groups. There was no significant diffe
before and after challenge i il
! ge in all groups
simlif‘lcan‘tomr‘OI ng) up  which  showed
:n;d i Increase '1{1 albumin, A/G ratio
i There were sion;
ignificant
d globulin, as well as

weight,

Serum Biochemistry and

\‘.‘XCcpl

R r enzymes,
Increases in TP ap

ted with or
. lzy'dr();Jlil/a

tige .due 10
d groups not o & fi e
: ere not enough 118
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2.8 Statistical ANIGLY ISR

significance ol |
analysis of variance (ANOVA) and ¢. b

(est ( SPSS 14, 2000)-

ccreases in albumin, A/G ratio
zymes when compared wit,
Table (4)- Serum :
electrophoresis: the electrophoretic patter,
of serum protein pointed out the presence of
g fractions; before challenge group ¢
provoked a signiﬁcant. increase in fota
protein and Y globulin (may represent
fractions 1&2) than other groups and
showed significant decrease in albumin
(may represent fraction 7) than control and
group A. as well as there were significant
increase in y2and al globulin (may
represent fractions 2&6) in other treated
groups than control. Groups B and C
showed significant decrease than group A in
albumin (may represent fraction 7). Affer
challenge there were significant increase in
total protein and globulin (may represent
fractions1-6) in treated groups in compared
with control, group B showed significant
decrease in albumin (may represent fraction
7) than other groups. There was no
significant change in total protein before and
after challenge but treated groups showed
significant increase after challenge in
globulin fractions especially y globulin (may
represent fraction 1 &2). Table (5).

significant d
and liver €D
control ~ group-:

2.1.1. Tmmunological parameters: the
results  of  some  immunological
parameters of fish groups represented in
Table (6) Plate (1) revealed that before
challenge Group C showed high value
than other treated groups in nitric oxide
gthan group A&B) and in phagocytic
index & lysozyme activity (than group
B). After challenge all treated group
showed  significant  increase  when
compared with control group. and group

CamScanner


https://v3.camscanner.com/user/download

pelfor®
WW
group®

Table (2). Growth performance of different 0. njjo;

o £ after challenge we found that S Tt

significant increase in all
innitric ide a “; o
gfter challenge oxide and s

@@up

Significant i Y grou
e Dighest Wﬁeet}g; ‘ndali;:

icus gro
ey of experimental period, |
P Contral = Fish groups
S4.42597 b A) (gr
ot weight B sS4 SpB) | (eroupc) |
pal weight 9.6+4.65% OB e e §5.242.17 55.42.35
Wweight gain 28.2151.564 44.00£1 4208 S ey
SGR 02250128 0.92:£0.04°8 48241 .217°¢ 52,440, 84abc
= 0.98&0.02“" 1.180, 04ob¢

/ = - < e
Daa represented as means 2 SE. n= 10 small letters a. b and ¢ means significant di
s Al d C respectavely g : significant differe
capital letters A. B and C respecavely for the same item in the same column by LSD ns’ilng ANOVA

et at (s 0.03).
e

ce against

Table (3) Hematological indices of different O.niloticus groups

Trems Control Group A Gr

RBCsx10° Dbefore 1.75:0.028 | 1.9740.06® 1.9323%2“ zfl‘l},";fu

after 1425005 | 1.6930.065= | 1.86£0.03% | 1.9720.02%=

Heemoglobin before §20:0.108 | 8.76:0.157 | 5.62£0.16_| 9540127

(g d) After T31:026° | 82020200 | 8.40:020° | 8912045

PC\ % before 23.00:1.18 24.60:1.20 25.60£0.74 26.20£0.58

after 20.00£0.60° | 23.66%1.31 243311200 | 2530:0.81°

WBCs x1¢8 before 33.1021.52% | 36.8020.848 | 40.80:0.92°°C | 45.0040.72"

after 13.0020.50°— | 49.30+1.01°~ [ 49.66+0.88 | 51.30£1.96"
S small letters a, b and ¢ means significant difference against capital letters A,

Daa represented as means + SE. n=
B and C respectively for the same item m the
difference between groups in the same Colum usmg t
olum using t-student test at p<0.01

I

groups m the same C
|e  Beforemean at the end of experunen

[+  ARermean after challenge test

tal period and before challenge with

same row by LSD using ANOVA test at (p= 0.05) * Significant
_student test at p< 0,05, **Sigmficant difference between

A hvdropinla

Table (4) Biochemica.l analysis of differe

nt O.niloticus groups

s oot TGt | O e
3.54+0.12° 3210,
1 2.95:0.29* 3.90:0.21% ] d
| Total protein be::"'? 2_<__T,T"_—— s 320042 3.40&0.03""( 3.99+0.10™
s AL, 59290 e 15£0.05
7 1.49+0.12 1.45%
s | 1eiz007 .,
Albumin before 1-"£.L_r 1 -010.02°° 1.60%0.03" 1.68%0.01
after 1.8020.067" | — Vog;o 10’3 2 1420.19° 3 872015
! globulin before 1.41+0.12% 21.3981{; 5 T 5020.01° 2.31£020"
' 35 - & - ~ - abe
e e 086201377 ~o0 oo | 0.73£0.12 0.4720.02%
| : 1.0220.06 : — - 0.72£0.08°
Al pefons 06 o osr0oas | 0.8080.00 3
S after 2.0010-0- "‘""'6;6-8;8-—_ 9.0010.52 8.90£0.5
| AL before 10.00:1.73 _ [ 930 Gosr s | 11.2020 90°
el after 16.0020.5727 "'"0:3';2 $4.0080.33_ | 14.0020.36
3 4.50.° - - 20+0.82°
5.33i0-41 _’_l_.-’——"1-4 = 2 020.51° 16.5020.82
AST before 1 o A= 16.001'0-43' -1 ,.2(\: i i
(B aftes A ars &, Do Mo sigmfican: < © C JOVA
| cagy Teesented as moane 5 sinaIMEEE the same oW py LSD using ANGY »
| “Pual letters A ~res vely for the same item m o sing t-student test at p=
A ers A B and C respectively | the same Colum us
Lo p=0.05) i i petween ErOTPS dent test at p= 0.01
R sare Significant difference S <ame Colum using t-stud i
**Significant difference betweeti gIOUPs i q::md pefore challenge with A sydrop
peri

.

Before mean at the end of expern
After imean after chall

e test
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otein fractions (g/dl) of diff

m
¢ gifferent e
Table (5 ): pcrccnlﬂg‘r 0 0 niloticus groups:
/—GT;;'T——
s — et
C:(ELNT:: ,/,’Luﬂ/ 3,400,034
04 —"0,1920.01°

s /W 0.26:0.02""
o008 — ’/y,ﬂdﬁﬂ’—':—"‘ —0.81£0.03%C
030 — _ﬂ_g:“ﬁ"’”‘-g/ —0.922.0.0"
2905 94LE. — 0.26:0.10
—0.39+0.0127

0

before ,,/017-7"
[ befote ——Mr___ I &0,09
_‘__%!—r———‘ ___9_2_130_'_‘!1_-- 0.24%0.

b u"" J _,_9)&’*2&"*-* 0.441.-0,02‘”

AR 750,01 —1,0920.04%°

before 0.1

0,260,065

0.70&(1.01"“

Befoi'e
—_——-—"’-—
Aa__|0ae008
Pefore ___,ILZ_*_QL'J—L—‘ 1.16£0.10°7
— Lm0l — o007
Before 015003 020,06 0,080.03
ufter s THPTFo Tcant difference againd capital letters A, B and €
o, b and ¢ means sizuLlt ). Significant difference between groupg in the

D wiing ANOVA teet ot (p= 0.05
petween grolps the san
th A. hydrophila

Ay
Dato represented o5 mems + 8E,
e Columusing t-student test at p< 0,01

repectively for fhe same jlem in

ing t-student test at p= 0.05. #+Significant diffaence

| period and before challenge wi

sore Colum g ‘
. Beforemean ot the end of experimenta
. After fnean after challenge test

L* (1-B)menns nwlcmfmclmuu

Table (6): Immunological parameters of different O, niloticus groups.

Itemns Control Group A Group B Group C
— 310120774 | 36.18£2.308 3584:1.25C | 438142.78%
after 48.88+:0.524 | 51.00+0.84°B™ 51.1040,872C

Phagocytic before 1.45+0.124 1.84+0.09° 1.60+0.158
index after 1.52+0.154 2.00+0.10°8 1.86+£0.05C
Lys::;yme before 16.85£1.904 22.72+1.82° 25.88+1.85%8
activity after 22.72+0.384° Soan- 7 .
0.38 30.94+1.89B 40.42+1.99%C | 45,612,000

Data represented as means = SE;. n= gainst cap
' s = SE: 0= 5 small letters a. b and ieni

by = ek I letters a. and ¢ means significant differer i ta;

gd, c: ) uB :m Crespectively for the same item in the same row by LSD usmng ANOVA :cet a}a < 0.05).

Significant differ : - . e g est at (p< 0.05)."

5 = "aeucé bct\'\een aroups in the same Colum using t-student test ps 0.05. * Signifi ‘

ifference between eroups in the same Columusing t-student test a1 0.0 “ rs o
g t-S p<0.01. :

B oren 1 p LA 9
f

T
able (7) Challenge tests of O, niloticys groups

B

Itemy
Control Mortality o

[ e S L Contr
of n o [Gr
W e | podtivess ?lp Al Gretp
P, Injection of (0,%n1 0 . 0 %
W 5 P o i, Mgl
\\} hLJ
50

44



https://v3.camscanner.com/user/download

p—
Sprivy
i
Hi Plistony,

;lﬁ X

Plate (2 ‘

‘»howwig)p:::::;lr‘:;;‘\) experimentally infected O. niloticus with A, hydrophila

o internsl on anorrhage, detache‘d scales and internally (B) showing congestion

S, Wpmiinitas Shoﬂw' . (€) Experimentally infected 0.  niloticus with
ing tail rot and detached scales and (D) showing dark skin, Tail

rot and ¢
ongestion of internal organs.
has

[he control group

control group
hest mortality percent

], 30}
1alleny
ge fest: : : >

S with H.v - |IL\““\ of challenge dcmnn\n.nul the hig

| LIX al > 2 il . -
) / . /Muum strains  of However, a group C (which treated with

'y Ol . Vi 2 = J ; 7 ‘. .

i phila and StreptocOCCus mixture of Spirulina and Nigella sativa)
dicated that, the mortality chowed the lowest mortality percent
treated groups. Table (7)s

‘ » e . -
reated fish groups were between other

lik; » > P
reased versus postive
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petween other tre

clinical signs and PM lesions
in Plate (2)-
Discussion
The use of immunostimulants 45 an
chemical an

to the drugs;
ntly is being

fish culture ‘ :
[ants increasé resistance

es not by enhancing
onses but by enhancing

mcchanisms.The
med to evaluate the
r combination
additives @S
ntrol of some

alternative

antibiotics curTe used to control
fish diseases in
2012). [mmunostimu
to infectious diseas
immune resp
defense
as perfor
sp and NS ©

as feed

specific
non-specific
present study W
effect of both
between  them
immunostimulants for co
bacterial diseases.

statistical analysis of
ers in O.niloticus
d with Spirulina

Concerning the
different growth paramet
fed on diet supplemente /
platensis, Nigella sativd and combination
revealed that there were significant increases
n final body weight, weight gain and SGR in
all treated groups than control group also
group C showed the highest value of weight
gain and SGR than other treated groups,
Suggesting that the addition of SP, NS and
combination  enhance the  growth
performance and mitigated the effects of
population density in glass aquaria which is
the main growth inhibiting factor in intensive
aquaculture system. The positive results of
Spirulina additive ( group A) on growth

Joticus as indicated by

performance of O. i
significant increase in body weight, weight

gain and SGR were similar to the results
obtained by Sherif et al.,( 2012) Fadi et al.,
(2013)‘and Mai et al.,(2013) and may be
feu:diii;]mprl)c:\;zr;;nt of intes‘tinfil ﬂqra of fish
b egm e own of mdrgestxble feed
e I"act more nutrients from the
. This also stimulates the production of
enzymes that transport fats within the fish for
rgl;:ti(:nhsm instead of storage as suggested

ames et al., (2006), or due to hi
I:;}?it:‘:n fcoont;nF and unsaturated fatty ai:gig
e » positive results of Nigella sativc’l
BT 0 with s, A
8o oo o » (2012) were reported that

niloticus growth performance i

s and these results may be d?le To ]\C/')S

ated groups:
were show
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a lot of yaluable components, It jg
significant source of protein , essential a
acids and many yitamins such' as vitamin 4
which play 27 important “’lf’ in growth ang
maturation of the cells, vitamin BI, B
}33,which is important for release of energy
from carbohydrate amr(tia f?ts ’| an'd vitasigl ¢
1 jay an important rol¢ in immun;

(Vgl;ﬁzo,f im Roberfroid, 1995). T’;Ye
highest value of group C in weight gain and
SGR could be justlﬁed to th‘e synergistic
nteraction of Spirulind platensis and Nigella

Jead us to believe that use of

contains

sativa an ‘
mixture ©€an be more stimulatory than
individual o single compound.

The hematological parameters are an
important tool of diagnosis that reveals the
state of health of fish (Rehulka, 2002). Also
explains abnormalities caused by

The  results  of

immunostimulants.
his study at the end of

haemogram in t
od indicated that there were

experimental peri
significant increases in RBCs, WBCs and Hb
in all treated groups in compared with

control group. Group C showed the highest
value between treated groups these results
may be due 10 that both Spirulina and
Nigella sativa considered to be rich sources
for iron , vitamin B12, B1,B6 and minerals
also Spirulina contain phycocyanin, and
chlorophyll which have antioxidant effect
(Mosulishvili 2002; Muhammad ef al,
2002 and Henrikson 2009). These results
agree with Mona ef al., (2002) Abeer,
(2005) Walaa, (2008) Fadi ef al., (2013)
and Mai et al., (2013) who reported that
bot‘h of Spirulina Platensis and Nigella
sativa extract has positive effect on
hematological parameter also Watanuki e/
al, (2006) reported that Spirulina activated
the functions of leucocytes in common carp,
Cyprinus carpio.
The results after challenge showed
Fhat although there was significant decrease
in RBCs in some groups as A and C, there
was no significant change in Hb except
}C{E‘gO' group showed significant decrease in
5 S; Hb and PCV, these results may be
hemol;sinto\):'ll:l' hsecreted by Baciele N
ki R:}mu(;:usfo hemorrhage. Also
hydrophila cause h ) i Orte.d s A
e tl'eatei;'pochromlc microcytie
groups showed 1O
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v/‘"‘-“fz f’ﬁ[’ﬂ’ GEE
,x!’ (his MAY be due to that treated
combat the bgcterial‘ infection,
s S 4 rom the slgmﬁcgnt vmcns‘ase in
o0 ppe® #$ showed the highest value in
t&:l]}cs' Gr:nwllile the ef’fe?ct of A. hydvophilg

5 me oups especially group C was
rv‘ﬂtedo rﬁp ared with control group, the
’ cOrt the present finding that the
010 ! PPr ate Of treated groups was less than
qortl coup These results were more or
control gee with Zaki et al,(2011) who
o rthat Nigella sativa and Ginseg
epo™® T ematological  parameters  of
mpro infected by aflatoxin, and Neveen
o IS];brallCem’ (2008) said that Spirulina
and ©itory  substances  inhibited  four

i
e
Jhﬂﬂ., can

Generally, inereases in the !evfgls of
oy proteins albumm.and glgbulm in fish
beruﬂlought to be associated with a stronger
fﬂeate response (Wiegertjes et al., 1996).
?l?e measuremgnt of albumin, globulin', and
fal protein in serum or p}asma is of
considerable diagnostic yalue in fish, as it
affects the general nutritional status as well
s the integrity of the vascular system and
jiver function (Schaperclaus ef al., 1992).
Many authors reported the po§itive effect of
Spirulina on total protein and its fractions as
Abdel-Tawwab et al.,( 2008) Sherif et al.,
(2012) and Fadi et al., (2013). Other authors
repart the positive effect of Nigella sativa
Diab ef al., 2008; Walaa, 2008 and Elkamel
and Mosaad 2012). In the present study,
total protein and globulin of all treatgd
goups showed significant increases in
compared with control. However group C the
highest value between treated groups. There
Was no significant change in albumin In
addition to significant decrease in A/G ratio
I all treated groups especially group ¢
.These results. mean that the used
mmunostimulants enhanced immunity and
mprove O, niloticus health. These results
Yere not change after 4. hydroph.ila
:lha”e"ge except control group whic
'O%ed significant increase of albumin and
globu]fatio and significant decrease il}
aCterim]' These may due to the effect Od
sl ast‘ toxins and this mean the g00
Stregg atus of treated groups to overcome

% effect of infection which lead 1O
SCreage 5 ; S

total protein as under Stres
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from body prer g

m 7 3
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Globulin :

al, a2, ﬁ,buz:::i e of fackons
considered as the
tmmunologically a
(Tha ef al, 2007)
erated groups showed significant incrazse i
ol and v globulins in compare with control
group and  group C (treated with SP and NS)
showed the highest value of 7 globulin
betyveen treated groups which mean
activation of humeral immune system. After
challenge there were significant increases in
globulin fraction in treated group especiaily
Y globulin These results indicated the role of
Nigella sativa and Spirulina piatensis as
immunostimulants not only on the non-
specific immune response, but also it may
enhance some specific body defense.

T globuling, whiah a?:
source of almost Al fhe
ctive protein in the Blgod
< In the present study, il

The measurement of aspartate
aminotransferase  (AST) and alanine
aminotransferase (ALT) are considerabie
diagnostic value in fish as it refate © gengrai
nutritional status as well as liver function
(Schaperclaus et al., 1992). In this study
there were no significant differences i level
of serum ALT and AST between al!v‘groups
so SP and NS showed no adverse effects o
liver function and have g,pod 1‘1utr1txox}a.“
status in addition to integrity ‘ot \ll’c.Ls’cuwrc,u
system these results agree with Shert :,; :;,
(2012). After oha!lenge,rr 'thzro“!,‘ ‘.JJ_
significant increases (0 .A‘L . m \\! -

and mild increase 1 -

control grouPS B R aared W B
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Phagocytosis plays an
anliBacterial defenses In :
nitric oxide one of the moSt E5% -/ o
produced by ~ 8CHVA®
es. Increase of reactive .mtmguﬂ
vith increase of. oxygen
and nitric oxide radicals. producl'lf)n 'ﬂl:((:
increase of killing activity (Sh"ll’“"l"’I
Secombes, 1993). Many reports dcsul)b((j
that Spirulina and Nigella ..mnva_ §howed
significant increase phagocytic activity anc
nitric oxide in O. niloticus fish (Tayag,
2010; Elkamel and Mosaad, 2012; Hany ef
al, 2012; Sherif et al., 2012). The same
results were recorded in this study but group
C showed the highest value of phagoc.ytgc
percentage, phagocytic index and nitric
oxide between all groups. The results after
challenge with 4. hydrophila showed the
significant increase in all treated groups than
control in phagocytic percentage and nitric
oxide but group C the only group showed
significant increases in phagocytic index,
this means that combination of Spirulina and
Nigella Sativa increase the activity of
macrophages to engulf large number of
bacteria these results agree with the results of
challenge test in this study which revealed
that group C the lowest mortality rate in A.
hydrophila and S. dysgalactiae. Lysozyme is
a lytic enzyme that plays an important role in
preventing the invasion of microbes by
splitting the S (1-4) linkages between N-
acetylmuramic acid and acetylglucosamine
of bacterial cells thus resulting in lysis
(Galindo-Villegas & Hosokawa, 2004).
Also, lysozyme exerts a role in activating
phagocytes and the complement system
(Grinde, 1_98?). The results of this study
;ec\t/'egled. significant increase in lysozyme
in ;Z:grg;:ltre?thed groups, the results were
Mai o g let Tayag et al,, (2010) and
Spiruling j.’ L), vt reported that
Alisht ficrease  lysozyme activity and
Lef al, (2012) ang Awad
et al,

(2013) WhO re
ported th ; .
showed the highest oy :rE Nigella sative
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The disease challenge iy gy, inoi o
:ue  provides an op , Vg
technique  provid PPOrtunity
determine the performance and immunjj, o ;
the fish species cbgn CXPOSure to bacteria ! .
their natural hqbntats (AraKoosh o '
2009). Concerning the 'challenge test;
applied in the I{S“ grOUPS'W'th Bram poitiy,
and gram negative bacteria the first feg \,
performed by IP injection with virulent sy,
of A. hydrophila. The 'rcs';ults'n'adicatcd the
appearance of characteristic clinical signs iy
0. niloticus control group as early ag three
days post challenge with a total mortality
percentage of 70%. These clinical signs were
attributed to the effect of a varity o
virulence factors such as extracellyler
products (haemolysine , proteases ang
acetylcholine esterase)  which  attack
endothelial lining of blood vessels and
parenchymatous organ causing haemorrhgic
phenomena and such bacteria were
transmitted from fish to other by direct
contact or through water ( Nieto et al,
1991and Angka ef al., 1995). On the other
hand, O. niloticus in groups kept on diet
supplemented with Nigella sativa, Spirulina
platensis and combination between them
showed lower mortality percentage in group
C (30%) followed by groups B and A(
45and50), these results supported by the
finding of Walaa, (2008 ) who reported that
Nigella sativa reduced the mortality rate than
control. Also, Sherif et al., (2012) reported
that O. niloticus feed on Spirulina platensis
recorded lower mortality rates (ranged
between 33.3 and 40% ) compared to control
In case of challenge with &
dysgalgctiae group C, also showed the lower
mortality rate (40%) followed by group A
and B (50%) in compared with control
group. The lower rate of mortality either In
gl.f hydrophila or S dysgalactiae as a result
a rfl?;)d health condition as well as good
hematoToStjau;S represented in‘ high leve! Olf
T i ri ca and immunologica
e t,h the results of challenge
e results of in vitro antibacterial

activity of either Nigella sativa or Spirulind .
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