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1- Aspartate Amino Transferase (AST)
2- Alanine Amino Transferase (ALT)
3- Alkaline Phosphatase (ALP)

4- Sheep Red Blood Cell (SRBC)
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Table 1- Ingredients and chemical composition of basal diets in starter and grower periods

(J.-o)ﬁ) alice 3‘}6 L)")Lé" b)5.\ M) b5))
Ingredient (%) Starter period Grower period
@yd
61.6 57.05
Corn
by xS 30.63 34
Soybean meal
2l g
2.07 2
Fishmeal 0 3.25
bgw %9,
. 2.39 2.39
Soybean oil
Blo dlug
1.04 1.04
Oyster shell
Olhud M <>
. 1.49 1.36
Dicalcium phosphate
Vitamin-mineral permix ' '
Sod
0.2 0.2
Salt
opete Jl = o0
A .07
DL-Methionine 0.13 0.0
ol =J
. 0.14 0.14
L-Lysine
o @»on L;ijw >|9.o
Calculated nutrients
(PSokS 22 SIS 9kS) omdplio (5551
3000 2950
ME (Kcal/kg)
(10, pB cnS9 5
" 20 22
Crude Protein %
(20)3) s
Calcium % 0.90 0.93
(2o) Shest
0.45 0.46
Phosphorus %
(o) 0257 1.20 1.23
Lysine %
(103) ot igite
Methionine+Cystine % 0.86 086
(103) cigeie 0.34 0.38

Methionine %

29 4 G odpglS Clals (plo)S A Cod (S6S sladag>
aS (P<0/05) ol Liuljél g5 oI5 olime 5 Lol (o)l ine
Sy o wan il (Slygs Bpas l38l s 4 Slg e o] cle
Jias b 5) 35555 5l8 gy byt 555 La) (5o
4L 9(1252) Ssgngn a5 5 (3985 4 aial glas
lam il b inlS dnidsSi)sS 58 oS cdale alal s

09> po sladail
Obeime odlitul § Sign (s «Ssmon (39591 Slol ]
e 0eS9m SS9l (e o (895 sz 0 )3 93
o1 odl> oLt (3) g 1> o) (5 o (pnosdl 5 lseglS
oy A Ssmon (958 )51 3 @l ol pelsl ol



091 . el s il T T Aol 3 Seigms 0 9 Siamig 1

o Sl el s (14 54.3) 55505 clale (il 5 (9505 4 059-SUlS A o9) s3eelS 8l o (Sl
) 2865 sz ) 5 pU eBon 5 oslS omegdl Clale ale)S (1 ) (U (a et S 5 S5 ) BistsS ols
(30 59) 5,5 wols 1 SSgmgp Byas il 50,505 adllas s> ol (21 4 20) wsl,

(539,42 6 29) bk 0)9> » lofl (sl oy plond S 5 g oaimd St (il -2 Jgu>
Table 2- Ingredients and chemical composition of experimental diets in finisher period (29 to 42th)

- ilejl sl o
(o) US-ie dlgs Experimental treatments
Ingredient (%) 1 > 3 7 5 6 7 8
(::));n 63.38 63.38 63.38 63.38 63.38 63.38 63.38 63.38
by Al 29.2 292 292 292 292 292 292 292
Soybean meal
S 0 0 0 0 001 001 001 001
Probiotic
S S 0 0025 005 0075 0 005 005 0.075
Pribiotic
>l g, 15 15 15 15 15 15 15 15
Fishmeal
by 0F) 239 239 239 239 239 239 239 239
Soybean oil
o gy 1 1 1 1 1 1 1 1
Oyster shell
Llond S 52 145 145 145 145 145 145 145 145
Dicalcium phosphate
sine Slge ~aizaliy JoSa 05 05 05 05 05 05 05 05
Vitamin-mineral permix
S 02 02 02 02 02 02 02 02
Salt
odgs Jl o> 024 024 024 024 024 024 024 024
DL-Methionine
o3 =J 014 014 014 014 014 014 014 014
L-Lysine

ol A.wbu L;ijw .\|9.o
Calculated nutrients

(55 2 JO5kS) mmdslio 35 3050 3050 3050 3050 3050 3050 3050 3050

ME (Kcal/kg)

(0,9 5 o592 185 185 185 185 185 185 185 185
Crude Protein (%)

(10,9 el 085 085 08 085 085 085 085 085
Calcium (%)

(o3) 2 042 042 042 042 042 042 042 042
Phosphorus (%)

() 234 1.09 1.09 1.09 1.09 1.09 109 1.09 1.09
Lysine (%)

(10,9 st it 086 086 08 08 08 08 08 086
Methionine+Cystine (%)

(o) oy 069 069 069 070 069 069 069 070
Threonine (%)

(o3) Byt 5 024 024 024 024 024 024 024 024

Tryptophan (%)
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Table 3- The effect of probiotic and pribiotic on blood metabolits in broiler chickens under heat stress!

o s cdglie
» Blood metabolites
alp T
Effect oxesel AslS T *l’lu*“ ”;dl 55
Albumin (mg/dl)  Globulin (mg/dI) otal (mgfdl)  Gyycose (mord)
protein
SS9
Probiotic
0 1.6 2.1° 3.8 156.2°
0/01 1.7 1.9° 3.6 160.3°
SEM 0.05 0.10 0.11 0.78
P value 0.2 0.03 0.1 0.002
S S
Pribiotic
0 1.7 2.1 3.8 156.2
0/025 1.6 1.9 3.6 157.3
0/05 1.7 1.8 35 159.5
0/075 1.6 2.2 3.9 160.1
SEM 0.07 0.14 0.15 1.12
P value 0.9 0.3 0.4 0.1
SSgn s n X SSgngn
ProbioticxPribiotic
0 0 1.8 2.5 4.3 153.0°
0 0/025 1.4 1.7 3.2° 154.0%
0 0/05 1.7 2.1 3.8* 158.2%
0 0/075 1.6 2.2 3.9% 159.2%®
0/01 0 1.6 1.8 3.4%® 159.5%
0/01 0/025 1.8 2.1 3.9% 160.2®
0/01 0/05 1.8 1.5 3.3® 160.7
0/01 0/075 1.7 2.2 39 161.0°
SEM 0.10 0.21 0.22 1.56
P value 0.02 0.07 0.02 0.008

(P<OI0B) scsly o Joine SYST (s ahite b g b (s yo (sl uSobos

! Means within same column with different superscripts differ (P<0.05).
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o iali8l &S cosl 0is Lo IS sk 4y (P<0/05) .l

Ol 2 SSgnisp 9 SSgngn (2953 blite 9 Lol 3l
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Table 4- The effect of probiotic and pribiotic on blood mineral in broiler chickens under heat stress!

o5 sbdlyme

il Blood mineral
Effect ool pordS Sd o2 e

Fe (mg/dl) Ca (mg/dI) P (mg/dl) Mg (mg/dl)
Sggn
Probiotic
0 102.4 7.6 4.2 3.2%
0/01 95.2 8.6 4/2 35
SEM 6.04 0.2 0.17 0.09
P value 0.4 0.1 0.4 0.02
Sgmis
Pribiotic
0 103.7 7.5 4.0 3.2
0/025 99.2 8.0 4.2 3.2
0/05 94.1 8.2 4.3 3.4
0/075 98.2 8.6 4.4 3.7
SEM 8.55 0.28 0.25 0.12
P value 0.1 0.5 0.6 0.2
SSgmcsn X SSgman
ProbioticxPribiotic
0 0 109.2 7.1 4.3 3.0
0 0/025 95.0 8.0 4.4 3.1
0 0/05 108.7 7.5 4.0 3.6
0 0/075 96.7 8.0 4.3 3.5
0/01 0 98.3 7.9 3.7 3.4
0/01 0/025 103.5 8.1 4.1 3.4
0/01 0/05 97.5 9.0 4.5 3.2
0/01 0/075 99.7 9.2 45 4.0
SEM 12.09 0.40 0.35 0.18
P value 0.4 0.3 0.7 0.1

Blgie Sbgn 62 9 SSgmgn jl Olojen odlitul «Signgp
oen d (55 (adr g (plo)S oyl Pl ) (ke de
o 4 ol Bl 3l 9 Sismcsn 5 Seismgn (938l A8k sl
033 oy ALP S ALT (sl sl el (f5e 2 5] oo
0313 s o bid Slllas ol il oS i cov lbdsss
G923 S sl sl clad lie (o) S5 Cod &S 0y
sl 3l ol gokans o @Bly 15 .(38 5 28) e 2ol

(P0/05) il o o sino BMES! (gl o i gy b gt s (laySileo |
! Means within same column with different superscripts differ (P<0.05).

58 slapa T Sl
Clld (i Sigmisn 9 Ssmon (953 4 baiye @l
5 3l ol YT Glisel s Skl (08 slo o]
2 2leS i cov S cladrgr (b pyw Bland oIS
ol 5 odel G & gl Lolul .ol oad o3l Ui (B) Jgas
Syae )31 P AST ol cdled dals 3y p) e (lo]]
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Table 5- The effect of probiotic and pribiotic on hepatic enzymes activity broiler chickens under heat stress'

&S sla 3l

ol gl Hepatic enzymes
Effect Sisel il @l sl il oY Bl ST

AST (U/L) ALT (U/L) ALP (U/L)
Somy
Probiotic
0 294.1 7.6 1619.1
0/01 287.1 8.6 1725.7
SEM 14.00 0.83 96.30
P value 0.08 0.5 0.4
Somsn
Pribiotic
0 327.9 8.9 1711.8
0/025 272.8 8.1 1635.3
0/05 277.8 8.2 1635.1
0/075 283.7 5.7 1707.3
SEM 19.79 1.8 136.19
P value 0.3 0.9 0.5
Sgmsn X Ssmgn
ProbioticxPribiotic
0 0 287.5 9.2 1636.0
0 0/025 271.2 7.2 1681.5
0 0/05 335.7 8.2 1656.5
0 0/075 282.0 6.0 1502.7
0/01 0 368.3 8.6 1787.6
0/01 0/025 2745 9.2 1589.2
0/01 0/05 220.0 8.0 1614.0
0/01 0/075 285.5 5.5 1912.0
SEM 12.09 1.67 192.60
P value 0.06 0.6 0.1

(P<ON0B) sty o Joine SYST (s ahite b g b (s yo (sl uSobos

! Means within same column with different superscripts differ (P<0.05).

522) a3 o ol 50 31 (sln JIS3], 55 g Loyt ]
958 ol 00 030> Lt (6) Jodo y3 457 yebolon 4l (36
Cedlgis pialesl ol 5> o Jlize I3l 5 Sismcsn 9 Smsn
5 odel Cawd 4 ol sl 4l SOD a3l culled l5ue 0 63!
&l L plaleil ol 3 Ledagr 053 SOD 3l el (e
sl ay Sgngn s Sgnisn 145 2010 ) Kan 5 o550
Do diliie Mgy 03505 odliiwl ylojut
2 5 el ol > Signisr 5 Sigmgy 3l eolitl
5 Seisman J ojon o3lital Ll el GSH-PX 3 clled
u‘)_m Pl Lg)bg;“"“ um]).‘)] p&l) 0 y> 0/05 C.‘aw I Lgu..:y..: S
b ial inlS Cg 13 48 A5 GSH-PX o3l e led

8 Sl 5 5 518) (s ST
(£ 35 yorans s 5
Ol (plo)S slap il pla )3 ©Mans Sl (S5 &l 5
039y w95 90 (90 Leg—adan il La JLSal, 5 (gl
G s a5 Cawl 03 L delllas (piin puls @bl dad (> .Cuwl
g 15 i3 1alS | sl (sla o il A5 oo o Sgman

Sl Adgr 3ok 5l ) es cpl S amg, 48 Conl 0l o
g 5o gloa s SO o i Ylaisl aS 59,0 o Sy

1- Glutathione peroxidase (GSH-Px)
2- Superoxid dismutaz (SOD)
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Table 6- The effect of probiotic and pribiotic on antioxidant system in broiler chickens under heat stress'

ol

P WL =
Antioxidant system

Effect STy 50l Ugomd douST pygw
GSH-px (U/L) SOD (U/L)
SS9
Probiotic
0 304.5 254.2
0/01 301.5 222.1
SEM 10.62 10.15
P value 0.1 0.4
S8
Pribiotic
0 313.9 218.5
0/025 319.2 239.9
0/05 284.8 240.5
0/075 294.1 253.6
SEM 15.03 14.36
P value 0.09 0.2
SSonsp X Sgmgn
ProbioticxPribiotic
0 0 321.0% 238.9
0 0/025 332.4%® 245.4
0 0/05 234.7° 2415
0 0/075 329.8% 290.9
0/01 0 306.7% 198.1
0/01 0/025 306.0% 234.4
0/01 0/05 334.9° 239.5
0/01 0/075 258.3% 216.3
SEM 21.25 20.31
P value 0.05 0.1

(POI0B) sty o Joine SYST (s ahita b g b s yo (sl uSibes
! Means within same column with different superscripts differ (P<0.05).

S IGM e ool Cand 4 gl wlol p ol o o3l> jlis
S oy 2 gl Jlize ) 9 Sy «Sgman 00959
= Sgmgn (938 SIL k) 3,50 Sldlas gl L 4 0,55
(37 5 24) 531 alie (155 slodrgz )3 5 ,i8055 e ye
Pl Sy SSgngn (2953 > ez (195 106 ()
2 Gl ol J5 €8l (I3l 6 ne @90 a0 4 ]
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Blood immune system
Effect I9G IgM Total
SS9
probiotic
0 5.0b 35 8.3
0/01 7.3a 2.5 9.7
SEM 0.30 0.38 0.34
P value 0.02 0.9 0.07
S n
pribiotic
0 5.5 2.6 7.8
0/025 5.8 3.1 9.0
0/05 6.5 3.0 9.5
0/075 6.7 3.3 0.8
SEM 0.43 0.54 0.49
P value 0.7 0.8 0.4
SSgmcsn X SSgman
Probioticxpribiotic
0 0 45° 3.0 75°
0 0/025 5.5% 3.7 9.2%®
0 0/05 5.0° 3.2 g8.2%
0 0/075 5.0° 4.0 8.5%®
0/01 0 6.5 2.2 g8.2%
0/01 0/025 6.2 25 8.7%
0/01 0/05 8.0 2.7 1.7%®
0/01 0/075 8.0° 2.7 11.2°
SEM 0.61 0.76 0.69
P value 0.02 0.8 0.01
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! Means within same column with different superscripts differ (P<0.05).
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Introduction Heat stress is one of the environmental stresses in summer. It was showed that decrease
digestibility nutrient and impair the function of immune and antioxidant system. Several methods have been
suggested to reduce the negative effects of heat stress in broiler chickens including: supplemented antibiotic,
probiotic and prebiotic in the various levels of diets. However, extensive usage of antibiotics will cause the
increasing resistance of pathogens to antibiotics and the accumulation of antibiotics remain in animal products
and the environment. It is becoming increasingly evident that to achieve the aims above and to reduce the use of
antibiotics significantly, it is necessary to combine of intervention strategies such as genetic selection of resistant
animals, elimination of pathogens from feed and water, vaccinations, and applications of suitable feed and water
additives. On the other hand, it was showed that probiotic and prebiotic additives improve the function of
immune and antioxidant system. However, to our knowledge, information is lacking on the effects of
simultaneous using probiotic and prebiotic on broiler antioxidant and immune system. This experiment was
conducted to compare the effect of different levels of probiotic and prebiotic on antioxidant system, immune
system, liver enzymes activity and some blood parameters under heat stress in broilers chickens.

Material and Methods Two hundred and fifty six broiler chickens (Ross 308) were used in a completely

randomized design with a 4x2 factorial arrangement of treatments and four replicates with 8 chickens in each.

Broiler chickens were fed with 2 levels of probiotic (0 and 0.01) % and 4 levels of prebiotic compound (0, 0.025,
0.050 and 0.075) % diet during 29- 42 days of age. Blood sample was collected in order to measure the serum
concentration of metabolites (glucose, total protein, globulin and albumin), minerals (Fe, Mg, Ca and P), liver
enzymes activity (ALP, ALT, AST), antioxidant system (SOD, GSH-px) and immune system (IgG, IgM). Data
from the experiment were analyzed by mixed model procedure of SAS. Cage was the experimental unit. We
considered P < 0.05 to be statistically significant. Differences among means were tested by the Tukey method.
Results and Discussion During the past decade, some studies have supported the potential health benefits of
probiotics, such as improved gastrointestinal microbiota ecosystems, stimulation of the immunological system,
anticarcinogenic activities, and reduced oxidative stress. The results of present study indicated that supplemented
probiotic in diet was significantly increased the serum concentration of glucose, magnesium and 1gG and
decreased globulin. The results of several other studies similarly confirmed that treatment of animals with
probiotics increase the serum concentration of glucose and reduce or no effect on the serum concentration of
albumin, globulin and total protein in broiler chickens. The results this study also showed that treatment of
animals with the different levels of prebiotic was caused insignificant change in the serum concentration of
metabolites and minerals. Of course, simultaneous using of 0.01% probiotic and prebiotic in the levels of 0.05%
and 0.075 % diet was caused to increase of serum glucose significantly. Adding probiotics and prebiotics and
their interactions in the diet has insignificant effect on the enzyme activity of serum ALT and ALP broiler
chickens under heat stress. Few studies were conducted as to the interaction effect of probiotics and prebiotics on
immune and antioxidant system. The results of this experiment showed that addition of 0.01% probiotic and
prebiotic in the level of 0.05 % to diet was caused significant increase the enzyme activity of GSH-px.
Furthermore, treatment of 0.01% probiotic and prebiotic in the level of 0.075% to diet was caused significant
increase the antibodies production against SRBC. The results of previous studies have been showed that the
function of immune and antioxidant system impair under heat stress. On the other hand, in agreement with
present results, it was indicated that probiotics and prebiotics increase GSH-px and 1gG and the antibodies
production against SRBC. Thus, both the present experiment and the other reports indicate that dietary
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supplementation of probiotic and prebiotic improve the immune and antioxidant system of broilers and could be
as an alternative to antibiotics

Conclusion In general, by the results of present study, it can be concluded that supplemented probiotic
invidually in diet significantly increase the serum concentration of glucose, magnesium and IgG and decreased
globulin. Furthermore, using of 0.01% probiotic and 0.05% and/or 0.075% prebiotic in diet indicated that
probiotic and synbiotic, can improve the blood parameters, antioxidant system and immune system in broiler
chickens under the heat stress.

Keyword: Broiler chickens, Glutathione peroxidase, Heat stress, Imminoglubollin G, Liver enzymes.



