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Introduction: Feed additives are commonly used in poultry feed to enhance performance, promote health, and
increase nutrient efficiency. The use of antibiotics as growth promoters in poultry feed has been prevalent for
years. However, due to concerns regarding the accumulation of antibiotic residues in poultry products and the
development of antibiotic-resistant bacterial strains, antibiotics are no longer considered desirable additives in
poultry feed. As a non-therapeutic alternative to antibiotics, probiotics have been introduced as suitable candidates
to promote growth. Probiotics have beneficial effects on poultry digestive enzymes, improve intestinal absorption,
and neutralize toxins produced by harmful microorganisms, ultimately improving the immune system and
economic performance. Among the most popular probiotic bacteria are Lactobacilli, as they are generally classified
as safe bacteria.

Materials and methods Lactobacillus reuteri (L. reuteri ABRIG25 (MF686485)) and salivarius (L. salivarius
NABRIIS9 (MH595987) isolated from the digestive tract of Guilan’s native chicks and Mazandaran’s duck
respectively, were prepared up to 1.36x10° CFU using MRS medium at 37 ° C, under anaerobic conditions. 300
one-day-old male Arbor-Acres chicks were distributed in a completely randomized design, with 5 treatments, 4
replications (15 chicks per replicate). Experimental treatments were: 1- Basic diet as control group (Cont), 2- Basic
diet + 100 g / ton Avilamycin as antibiotic group (Anti), 3- Basic diet + 200 g / ton commercial probiotic (Lacto-
feed®) (Plac), 4- Basic diet + 1 g / Kg of L. salivarius NABRII59 (MH595987) bacterial powder (Pls1), and 5-
basic diet + 1 g / kg of L. reuteri ABRIG25 (MF686485) bacterial powder (PIrl). Daily feed intake, weight gain,
and feed conversion ratio of broilers were determined and recorded in starter, grower, and finisher periods. On
day 42, two chicks were slaughtered from each replicate and the weight of internal organs and carcass cuts were
recorded as a percentage of carcass weight. Chicken antibody reaction were determined using SRBS suspension.
On days 22 and 35 of the rearing period, two chicks were randomly selected from each cage and 0.1 cc of SRBC
solution was injected into to the wing’s vein, intravenously. Humoral immunity test was applied on days 29 and
42, using 1 cc of blood taken from the wing vein of chickens. The hemagglutination reaction was recorded based
on the last two dilutions as SRBC’s antibody using the logarithm and the antibody titer against Newcastle was
determined by hem agglutination inhibition (HI) test. On day 42, blood samples were taken randomly from 2 birds
per replication to evaluate blood-serum parameters including glucose, cholesterol, triglyceride, HDL, LDL and
VLDL. All data were analyzed using SAS software v.9.1 (2012) in GLM procedure using a completely randomized
design, and comparison of statistical means was performed, using Duncan's method at the level of 0.05.
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Results and Discussion: The present study investigated the effect of native probiotic isolates (PIrl, Plsl)
compared to commercial probiotics (Plac) and antibiotics (Anti) on the growth performance of chickens. The
results showed no significant differences in daily feed intake, weight gain, and feed conversion ratio between
experimental treatments. However, two native probiotic isolates (PIrl, PIs1), the commercial probiotic (Plac), and
the antibiotic (Anti) resulted in a significant reduction (P <0.05) in proventriculus weight, while there were no
significant differences in the relative weight of other organs. Both the commercial probiotic (Plac) and the native
Lactobacillus isolates (PIrl and Pls1) significantly improved total immunoglobulin and immunoglobulin G (I1gG)
levels after both the first and second injections (P <0.05). Lactobacillus salivarius (PIsl) isolate also significantly
improved immunoglobulin M (IgM) levels after the second injection. However, there were no significant
differences between treatments and the control group in terms of antibody titer against Newcastle disease vaccine,
blood glucose, cholesteral, triglyceride, VLDL, and LDL levels. Probiotics can affect gut microbiota by competing
for nutrients and attachment sites on the intestinal epithelial cells. Additionally, they may improve blood
parameters and stimulate immune system cells to produce cytokines, which play an important role in inducing and
regulating immune responses in poultry. Probiotics support lactic acid-producing bacteria and stabilize the gut
microflora, which has beneficial effects on feed conversion ratio by stimulating the production of digestive
enzymes. Furthermore, probiotics may reduce cholesterol synthesis by fermenting indigestible carbohydrates,
leading to the production of short-chain fatty acids and ultimately lowering cholesterol levels in the host bird.
Discrepancies in results reported by different researchers may partly be due to differences in chick’s age and breed,
level of stress, diet composition, consumption period and duration, type of commercial probiotics, dose or amount
of probiotic intake, management skills, and environmental conditions in different experiments.

Conclusion: The general conclusion is that the probiotic isolates used in this study are competitive with the
commercial type of probiotics as well as the antibiotic used and are promising as probiotic candidate with
beneficial effects on broiler’s performance, blood biochemical parameters and immune system

Keywords: Avilamycin , Lacto-feed probiotic, Lactobacillus reuteri, Lactobacillus salivarius, Guilan’ native
chick
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Awad ) ), San ¢ 3lgl adlas zols b aliio ¢ il ol basly s
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Table 2- Consumption effects of native lactic acid bacteria, growth-promoter antibiotics and commercial probiotics on production
traits in broilers (gram/bird/day)

sinle] glo e
Mg Claw Experimental diets
Production traits aals SSgnsl  Sdgmep  owesledls (g,
Cont! Antit Plact Plsi? Plrs! P-value SEM
3 S Uefexnles) vis AP 1760 1686 1803 1836  17.23 0.88 1.13
B <  Weight gain (g/bird/day)
DR (e feneS) Shgs Gy
3 Wy o g 23.22 23.14 23.47 24.14 23.53 0.94 0.92
— = Feed intake (g/bird/day)
(S - B (VS PV FE
s S it 1.33 1.38 1.30 131 1.37 053 0.03
n Feed conversion ratio
R~ Usifoxxle5) Gis 213 5720 5833 5932 6448  56.96 0.51 3.27
3 Weight gain (g/bird/day)
— . . P . .
- (9o x/p)5) Shgs Spae 7572 81.00 81.01 86.64  79.28 0.15 2.66
& = ©  Feed intake (g/bird/day)
~ © . 5y
50 Sh dnd e 1.34 1.39 1.37 1.34 1.39 0.73 0.03
= Feed conversion ratio
3 g Unlenles) i 9576 10614 10555 10319  106.76  0.19 3.05
o &  Weight gain (g/bird/day)
j b @1 A e R
RN s/ Af’f'/*’ ) “{'”? Sra 200.36  193.91 192.56 19550  205.98 0.43 5.46
T — £ = Feed intake (g/bird/day)
3 —
| c 2 5o
r £ Shhdens 2.04 1.83 1.82 1.89 1.93 0.08 0.05
Feed conversion ratio
2’ g Doledled)oh I8 6126 6651 6651 6762 6438  0.39 2.20
g Weight gain (g/bird/day)
%= ool z o
S5 L Upluddes) by S 11270 11096 10975 11375 11080  0.89 3.14
S oS Feed intake (g/bird/day)
> O . . .
~E  Sedwews 178 167 165 168 172 0.08 0.03
= Feed conversion ratio
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Means within same row with different superscripts differ (P<0.05).

1 Cont: Control group which consumes basic diets only; Anti: Consumer group of basic diet containing 100 grams per ton of
avilamycin antibiotic; Plac: Consumer group of basic diet containing commercial probiotic (Lacto-feed) according to the
manufacturer’s consumption recommendations; Plsi: Consumer group of basic diet containing 1 g/kg Lactobacillus salivarius
bacterial powder NABRII59 (MH595987); Plr1: Consumer group of basic diet containing 1 g/kg Lactobacillus reuteri bacterial
powder ABRIG25 (MF686485)
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Table 3- Consumption effects of native lactic acid bacteria, growth-promoter antibiotics and commercial

probiotics on the percentage of relative weight of internal organs (organ weight/live weight x100) and carcass
components (carcass component weight/carcass weight x100) in broilers

L;wlp)] dhzo)%
4y gl Experimental diets
Carcass components Jals Sosmtl  Sdamen wesulsdle )
Cont! Antit Plac! Pls;! Plri! P-value SEM

J“’_f 2.39 2.40 2.56 2.21 2.32 0.32 0.11
Liver
QS 1.48 1.45 1.42 1.36 1.45 0.67 0.058
Gizzard
Sdseotey . 0.402 0.32° 0.32°P 0.34° 0.33P 0.030 0.018
Proventriculus
Job 0.11 0.10 0.12 0.13 0.11 0.13 0.008
Spleen
oSt 0.24 0.22 0.23 0.23 0.22 0.71 0.01
Pancreas
- 0.49 0.42 0.45 0.44 0.46 0.13 0.019
Heart
o 0.059 0.050 0.060 0.060 0.070 0.046 0.005
Bursa
e 0.38 0.33 0.27 0.34 0.41 0.07 0.032
Thymus

5y
o 62.35 63.23 63.76 64.46 64.45 0.32 0.80
Carcass
d"_ 30.37 29.85 30.40 30.31 30.45 0.71 0.41
Thigh
Ao

i 38.37 38.82 38.10 39.06 39.42 0.53 0.65
Breast
“JL'_ 8.37 8.16 8.22 8.57 8.35 0.88 0.15
Wing
If): 1.26 1.46 1.31 1.34 1.56 0.61 0.15

a
ol & 4 1.26 1.30 1.25 1.28 1.29 0.98 0.046

Breast:thigh

(P<0.05) sislgo jlosine ST (shls S jtio o By L sy (sl Sl
05,5 1PIAC ¢ peslodMysl Sgm il o5 3 )5 Voo bolyad dyly 0y 0056, 09,5 TAN tly 0, Lilh 05065 ne 18 Ly L 09,5 :CoONL
$5SL 15 31 pSAS 53 5 o Lol ol 0y 04U 095 PIST 10015 dog Billas 358N (o5 Sigmg g b olyed ly oy 01118 pe
osllisiSY S g il pSekS 53 )5 Ko b olyen by oy 0SBy as 09,5 PIr NABRIIS9 (MH595987) s lalw yuslwlsisy
ABRIG25 (MF686485) ...,
Means within same row with different superscripts differ (P<0.05).

! Cont: Control group which consumes basic diets only; Anti: Consumer group of basic diet containing 100 grams
per ton of avilamycin antibiotic; Plac: Consumer group of basic diet containing commercial probiotic (Lacto-feed)
according to the manufacturer’s consumption recommendations; Plsi: Consumer group of basic diet containing 1
g/kg Lactobacillus salivarius bacterial powder NABRII59 (MH595987); Plri: Consumer group of basic diet

containing 1 g/kg Lactobacillus reuteri bacterial powder ABRIG25 (MF686485)
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Table 4- Consumption effects of native lactic acid bacteria, growth-promoter antibiotics and commercial probiotics on broiler
serum immunoglobulins after two stages of SRBC injection (sheep red blood cells)

lojl (sl

9085 ion) Experimental diets
Immunoglobulin s Sl Ssngp osledle EX9y

Cont! Antil Plact Pls;? Plr? P-value SEM
(IU/ml) Mg lssia 1.25¢@ 2122 1.872 0.002 2 1.622 0.19 0.27
IgM (1U/ml)
(IU/ml) G ossgls s 4.25b 4120 6.122 6.872 6.122 0.0001 0.35
1gG (1U/ml)
Ell't)thTl()ldjml) 5.50° 6.25b 8.00 8.871 7.752 0.0001 0.38
(1U/m) M ol | 1.75° 2.25b 2.00° 3.12¢3 2.00° 0.008 0.26
IgM (1U/ml)
(1U/m) G o5t i 487" 4750 6.252 6.002 6.37 2 0.002 0.34
1gG (1U/ml)
(10/ml) Js 6.62° 7.00°P 8.252 9.12@ 8.372 0.0001 0.35

Total (1U/ml)

(P<0.05) szl s jls sime M5 (glyls S jiio o By b idy o sloySibie
olyen 4l 053 oS pan 09,5 (PIAC £ Mgl Kgn 5T (57 3 £ Voo L olyan il 0yn S pn 09,5 TANLT )l 6y Laih oS pune 58 b aals 09,5 :CoONt
NABRIISY s ol sl olsiSY s 3S\ 1300 5l o5 5hS 33 p,5 Ko bolyods ayly oy 00038 By ia0 09,3 (PIS1 00 0gs e o9y 3illae 1398y ()b Sgmgn b

ABRIG25 (MF686485) (s, posluwlisisY 555k y3g 5l p 5ok 13 £33 o bolyods b 0> 015Gy 09,5 :PIr { MH595987)
Means within same row with different superscripts differ (P<0.05).
1 Cont: Control group which consumes basic diets only; Anti: Consumer group of basic diet containing 100 grams per ton of
avilamycin antibiotic; Plac: Consumer group of basic diet containing commercial probiotic (Lacto-feed) according to the
manufacturer’s consumption recommendations; Plsi: Consumer group of basic diet containing 1 g/kg Lactobacillus salivarius
bacterial powder NABRII59 (MH595987); Plr1: Consumer group of basic diet containing 1 g/kg Lactobacillus reuteri bacterial
powder ABRIG25 (MF686485)
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Table 5- Consumption effects of native lactic acid bacteria, growth-promoter antibiotics and commercial probiotics on antibody
titer against Newcastle disease at day 22 and 35

ool sloys

(09> yd dee yd 93b) b Jle Experimental diets
Antibody titer (antibody/ml aals Sgm sl SSgmg oreledle N33

blood) Cont? Antit Plact Pl Plr,! P-value SEM
Y¥585 3 JeolS'ss 52k ke

ND1 (at day 22) 4.25 4.25 4.50 5.00 4.00 0.45 0.39
Y055y > Julas ook s

ND2 (at day 35) 412 4.12 4.75 5.12 4.50 0.61 0.52

(P<0.05) suil go o sine SYS] (£ S jio ot gy b sy o (Sl
oy 4l 0y oS pan 09,5 (PIAC £ oMl Kign 5T (57 53 £y Voo b olyan il 0pn 05 Cb pnn 09,5 TANT )l 0 Laih 00T pune 48 b aals 05,5 :CoONL
NABRIISY g ol sl obaiSY 3S\ 1300 5l o5 shS 13 p,5 Ko b olyods auly oy 00iiS' 8y 09,5 (PIS1 o0 ags a4 o9 3illae 4395y (5 )bos Sgmgn b

ABRIG25 (MF686485) 5, uslewlssyY 35U 1301 5l p,5shS 13 £, o bolyod a3l 0y 04380y 09,3 :PIr (MH595987)
Means within same row with different superscripts differ (P<0.05).
1 Cont: Control group which consumes basic diets only; Anti: Consumer group of basic diet containing 100 grams per ton of
avilamycin antibiotic; Plac: Consumer group of basic diet containing commercial probiotic (Lacto-feed) according to the
manufacturer’s consumption recommendations; Plsi: Consumer group of basic diet containing 1 g/kg Lactobacillus salivarius
bacterial powder NABRII59 (MH595987); Plr1: Consumer group of basic diet containing 1 g/kg Lactobacillus reuteri bacterial
powder ABRIG25 (MF686485)
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Table 6- Consumption effects of native lactic acid bacteria, growth-promoter antibiotics and commercial
probiotics on blood parameters in broiler

bl olao

i clndoe] 2 ) (S0 >
‘{? “5/ c‘/w’s Experimental diets
grkjb P)rs“riﬁ‘t) ; wld Samanl Sdsmgn el @y

00d parameters Cont! Antit Plact Pls;? Plrt P-value SEM
B 126.06 144.2 146.6 107.0 129.5 0.19 12.67
Glucose (mg/dl)
Joyls 157.86 133.30 141.88 145.64 144.94 0.30 8.07
Cholesterol (mg/dl)
"\)’W*Lsdﬁ 58.43 58.77 57.85 57.29 60.74 0.81 212
Triglyceride (mg/dl)
w5 bt S b (o500 11.68 11.75 11.57 11.45 12.15 0.81 0.42
VLDL (mg/dl)
3k S b oigneed 72.842 52.87° 5907 69.52 2 57.93 % 0.058 5.12
HDL (mg/dl)
o 52 b g 7321 68.67 71.23 62.50 72.65 0.94 9.17
LDL (mg/dl)

(P<0.05) szl s yls sime M5 (gl S o pu By b cindy o (sloySibse
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Means within same row with different superscripts differ (P<0.05).

! Cont: Control group which consumes basic diets only; Anti: Consumer group of basic diet containing 100 grams
per ton of avilamycin antibiotic; Plac: Consumer group of basic diet containing commercial probiotic (Lacto-feed)
according to the manufacturer’s consumption recommendations; Plsi: Consumer group of basic diet containing 1
g/kg Lactobacillus salivarius bacterial powder NABRII59 (MH595987); Plri: Consumer group of basic diet
containing 1 g/kg Lactobacillus reuteri bacterial powder ABRIG25 (MF686485)
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