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Extended Abstract

Background: As the age of laying hens increases, the percentage of diseases such as fatty liver
and osteoporosis increases, which is accompanied by a decrease in reproductive performance.
Fatty liver disease is one of the major problems in rearing laying hens at the end of the period,
which is associated with a sharp decrease in production. For this purpose, toxin binder is used in
order to increase the digestibility and prevent the adverse effects of toxins on the liver. The use
of multi-component toxin binder can have more effects on the elimination of toxins. Many studies
have evaluated the positive use of herbal compounds such as milk thistle, chicory powder,
turmeric, and artichoke as toxin binders in the diet. This experiment was designed to investigate
the effects of Bentomax Herbal Chitica toxin binder, which contains a combination of two
medicinal plants (thyme and Silybum marianum), yeast cell wall (beta-glucan and mannan
oligosaccharide), and aluminosilicate compounds, on performance traits, fatty liver syndrome,
and egg quantitative and qualitative traits in late-stage production of high-line w80 laying hens.
Methods: In order to investigate the effect of different levels of multicomponent binder toxin on
yield, quantitative and qualitative egg traits and fatty liver status in laying hens at the end of the
production period, an experiment was designed, in which 630 laying hens of high-line W80 strain
in 5 treatments and 6 repetitions and 21 pieces in each repetition were divided in a completely
random design. The experimental treatments included 1- control, and from 2 to 5, respectively:
0.5, 1, 1.5 and 2 g/kg binder toxin. The test period included two weeks of equalization and record
taking to equalize the treatments and two 28-day periods from 87-91 weeks and 92-95 weeks. On

the last day of the experiment, one bird was randomly selected from each replicate, and after
weighing, it was euthanized. The internal organs (liver, abdominal fat, spleen, gallbladder, and
pancreas) were separated and weighed separately using a digital scale with an accuracy of 0.01 g
and their percentages relative to body weight were calculated. Fatty liver was scored from 0 to 5.
Liver hemorrhage was also scored based on 0 to 3, with a score of 0 indicating no bleeding, a
score of 1 indicating a maximum of 10 blood spots, a score of 2 indicating more than 10 blood
spots, and a score of 3 indicating obvious bleeding. To measure the activity of liver enzymes, a
piece was selected from each replicate at the end of the period and a blood sample was obtained
from the wing vein and immediately centrifuged at 3000 rpm for 10 minutes serum was separated
and the samples were stored at a temperature of minus 20 degrees. An autoanalyzer was used to
measure the activity of alanine aminotransferase, aspartate aminotransferase, and alkaline
phosphatase enzymes.

Results: The results of this experiment showed that the addition of levels of 0.5, 1, 1.5 and 2 g/kg
of multicomponent binder toxin caused a significant decrease in feed consumption and feed
conversion ratio compared to the control group. The percentage of egg production at 92-95 weeks
in the group receiving 1.5 g/kg toxin binder was significantly higher than the control group. The
eggshell percentage was significantly higher in the groups receiving Binder toxin than in the
control group. The egg yolk percentage was also lower in the group receiving 2 g/kg of binder
toxin than the control group. The percentage of liver and abdominal fat decreased under the
influence of the experimental treatments compared to the control group. The liver color index in
the groups receiving binder toxin was significantly higher than the control group, and the bleeding
index was lower than the control group. Liver enzymes (alanine aminotransferase, aspartate
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aminotransferase and alkaline phosphatase) in the blood significantly decreased in the groups fed
with multicomponent binder toxin compared to the control group.

Conclusion: Adding levels of 0.5, 1, 1.5, and 2 g/kg of multicomponent toxin binder significantly
reduced feed intake and feed conversion ratio compared to the control group. The percentage of
egg production in the second experimental period (92-95 weeks) in the group receiving 1.5 g/kg
of multicomponent toxin binder was significantly higher than the control group. The percentage
of eggshells was significantly higher in the groups receiving toxin binder than in the control
group. The percentage of egg yolk was also lower in the group receiving 2 g/kg of
multicomponent toxin binder than in the control group. The percentage of liver and abdominal fat
relative to body weight decreased under the influence of experimental treatments compared to the
control group. The liver color index in the groups receiving multicomponent toxin binder was
significantly higher than the control group, and the liver hemorrhage or ulcer index was also lower
than the control group. The activity of liver enzymes (alanine aminotransferase, aspartate
aminotransferase, and alkaline phosphatase) in the blood was significantly reduced in the groups
fed with multicomponent toxin binder compared to the control group. In general, the use of toxin
binder had favorable effects on performance, quantitative egg traits, and fatty liver indices, and
the best effects were related to the groups receiving 1 and 1.5 g/kg of multicomponent toxin
binder. The use of toxin binder had favorable effects on performance, quantitative and qualitative
egq traits and fatty liver indices, and the best effects were related to the groups receiving 1 and
1.5 g/kg of multicomponent toxin binder.

Keywords: Fatty Liver, Laying Hens, Multicomponent Binder Toxin, Quantitative and
Quialitative traits.
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Table 2. The effect of different levels of multicomponent binder toxin on performance traits in laying hens
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Table 3. The effect of different levels of multicomponent binder toxin on egg quantitative traits in laying hens

EropS 039 (og)Ss0) gy Cunlsns (12)3) &op55 M55
Egg weight shell thickness(um) Egg production (%)
s s s e e . 2l oS
SSiEe 0-AY Sua V-AY (Sae A0y Sue AV-AY Sue 0-9Y Saie )-AY P o
92-95 87-91 92-95 87-91 92-95 87-91 Proee 2e Treatment
Week week Week week Week week TOE((;P/bklg)def
65.77 65.88 3950 305° 74.63° 75.16 control 1
65.97 65.72 4128 401 76.62% 75.34 0.5 2
66.55 67.08 416° 411b? 76.59%° 76.97 1 3
66.07 66.59 419° 410 77.032 76.38 15 4
66.98 66.85 413° 413° 76.47% 75.64 2 5
0.677 0.613 2.153 2.322 0.540 0.532 SEM
0.5689 0.4479 0.0001 0.0001 0.0358 0.1218 e
P Value

WAt 20 O grlaw )3 Hb iz BB (glyly gt S jd Wiliie Bgy b (oo pn Sl

@¢ In the above table, the English numbers show a significant difference.

Assi ) )Sen 5 s ole &S gladllas 3 g do
2l ald olus s sl sl pleal (Husain et al., 2023
008 IS W0 HIE (s p )90 ErenSS CuiS
st ST bagye opr & W e (3958
09)5 4 Cumd Epon5S 03)) duopd Bl sy (gl gime

Eron5S oS Sliio yy ilojl (glaloss 31 ¥ Jgao o

S ye )3 EyonS (Alwrgy Auo)d 9 03)) L0y 0dsies Juo3)
o yd Cawlodds )58 Sim i a0l oS e b ol apdas
loless 8T CoB §rop5S dlungy o3 g §poS ol
Pl S5 PSS 3 25T (29582850 )15 e
Eron3S 03)) do > il el ()l sine psbody (Jia Nix
YWY g ¥O/F- bl iy oS b dald 0g)8 4y s

_ MR35 G jo )3 Erap5S (a8 Slino p (Jjor 32 )bl (e 95 Cilie golaw I -F Jgs
Table 4. The effect of different levels of multicomponent binder toxin on egg qualitative traits in laying hens

(Ao ) odutian (duo ) 03,3 Loy Ao yd
Albumen (%) Yolk (%) Shell thickness (%)
G G G . . Cus Pl S
a0y (S WAV (S0 (S VAV (S te-aY Sae O-AY a s s
92-95 87-91 92-95 87-91 92-95 87-01 PSS e Treatrient
Week week Week week Week week To?égbkg)def
60.74 60.69 27.07° 27.03® 12.19 12.29 control 1
61.62 6187 27.42° 27.55% 10.95 10.58 0.5 2
60.51 59.98 26.75® 26.53* 12.74 13.49 1 3
61.51 61.98 26.65® 26.85% 11.84 11.17 15 4
61.21 61.32 25.40° 25.45° 13.39 13.24 2 5
0.955 1.035 0.375 0.447 1.081 1.267 SEM
0.9035 0.6238 0.0101 0.0354 0.5838 0.4266 Solsie o
P Value

i 1oyd O s 53 I3 me OS] I gt 5 50 Sglite By b ol s Sile™P
b |n the above table, the English numbers show a significant difference.

S0P 0Bl pegady> 29V SV L aald 0,8 4 by je
Loy (nyieS g 30l 09)5 & bgype jadld (g yide &S
S P SIS 2 p)S Y 9 V0 ) 0l Bl glaog)S 4
948 jlablis )b GalS Clplog S s il
ul).:] 9 Cawlods ad L Lot LS"S“"’ 4\]09?@ w2 U“‘QK
ool (K3 S5 Sl 5 sgmg oty e ke
plool olSan o SIS 45 claddllas 5 (Liu et al., 2013)
Wl 18wy dye 1) (30,8,558 51 eolasel il 1wl
dezg b o exalS @l a5 WS 555 e
@S Slamsl n ol Sy odgSd alear J LSy
w2515 ol 9 305, 15158 JosbslS St (oS30
» (Qiang et al., 2012) woby cuuws jlyausly Juuwl |
by Lol slacl p 1y 2g)s Glals 51 o> (sladllan
dbgze oy 0 lis aSm Lol 418wy 350 IS W50
o)l oS8l (slaog)S 53 (6)ddne psbody (0S5
b8 bS5 (Assi Husain et al., 2023) cél il
Ty S0 &S Wit S 5T cusls )l
ORI Gk Sl g3 35S el e dom )3 9 (g

PSR A bl Sy i palaw I ealatul il

SOy GEe® 9 O Ojs & S O (31 slasl aop
Tolaw Culodds (5155 0 Jado ;0 A8 laps; ol g
il o duS g Wl SO Jlxb o3l8l (gl gxe
Cot (3h ()jg 4 Cumd (0S5 dbge ()2 g 4S5 do)p
Ca.él{.)bbﬁ)f).).%g‘)n&)) .w;)bs quJLO)‘ Lng)LouJ)JJU
sobds (Fidiz ol S 95 p)SokS 5 25 V0 (g oS
oS dbgote (> D oS Mald 09,5 A Cows (4> size
PSS 5 S Yo V0 O golaw boodd 415 slreg)S
I 58S obine pbodr (Fja Nz il ey il
LoD YAV gYXOXEY XA L ply iy oS 5y sl 05,5
M me U cov A8 claes Jl..\:l'9,\¢§;§§)ga$u Do
€l yd loog)S 53 S S5y cd)S LS lejl sbajloss
09,5 31 e (5 lsine yolody (S Az ARl S oS
4 by K padld (ppule & b dp sald
oS e pSelS 13 p S Y 9 V0 O saiSedly slaog S
oS g YD oYY XYL ply s S S i a0l



55 396 g g2l b))

S EronPS S 9 (505 Clao g S Cumdg Sl (Jia L sl S5l o3kl il

GhnSI il Sl 5 oy doar a8 Sy §) lo
.(Sobolova et al., 2006) wai o sl ;5 39390
3 paye)s olS 53 290 0550 odle pliedr (pjlo
Pl cdld il g ol b)) Bl b
GaS lis Jle 4 el ) Usensd ST
sladsho 5l o 0)B 3 39290 c)leidow S (o (6 S gl
5 ctlrosd dlge gy (23U lacasl pln 3 S

(Assi Husain et al., 2023) xS o clabdle poow

s oo Slam sl 5 555555515 Jlae 9 5558
0Pl & gl gy S )3 39290 0 590 DS 5 9 (oo
Comor 2 el Wb Ghnsl sl 5 05)Seens
i Slge pgmalianS] 5 5 00 UblsS olSiwd rgySae
03,5 (55 gl digelislaspnl (S 5 LS o 655l
el 6y 5551 jl g Sgd e LSy yube ol el
@ 5Pl has 5l @le g 398 ool Sy slacdl
&daie lalas (Valchev et al., 2009) W4 0 2y

NiS 055 slag e 4iis > alS SluS 5 oS Shols 3)ljS

P S Slapds g 48 S5y 0k 0 S gren ©ygen) B Slaplsl (g p (S da il Sy dilise golaw S0 Jpus
N5 slag o
Table 5. The effect of different levels of multicomponent binder toxin on the weight of internal organs (percentage of
body weight), Liver color and Liver bleeding in laying hen.
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Table 6. The effect of different levels of multicomponent binder toxin liver enzymes in laying hens
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