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Extended Abstract

Background: Mycotoxins are secondary and toxic metabolites produced by filamentous fungi, ,
which will have harmful effects on the health of animals, birds, and humans by contaminating
human and animal feed. Mycotoxins are present in many livestock and poultry feeds, such as
grains, and their contamination is inevitable, especially in humid conditions. Consumption of
mycotoxin-contaminated feed leads to reduced nutrient absorption, performance, weakening of
the immune system, liver failure, increased susceptibility to diseases, and economic losses in the
poultry industry. Controlling mycotoxin pollution requires economical detoxification methods.
Today, the most common and widely used method in the poultry industry to control and treat
mycotoxicosis is to add mycotoxin absorbents (toxin binders) to feed, which simply remove
mycotoxins from the body and the digestive system, and finally they are excreted with feces.
Therefore, this study aimed to investigate and compare the effectiveness of two different products,
one with a new formulation and the other a commercial toxin binder available in the market to
reduce the effects of mycotoxins on performance, biochemical parameters of blood serum,
internal organs, ileum microbiome population, intestinal morphology and liver histopathology in
broiler chickens.

Methods: The experiment was conducted in 42 days during three rearing periods of 1-10, 11-23,
and 24-42 days of age. To carry out the experiment, a total of 360 one-day-old male broilers of
the Ross 308 strain were distributed in a completely randomized design with four treatments and
six replications (15 chickens per replication). The experimental diets were formulated based on
the Ross broiler nutrient requirements guide (2019), which included 1) a control diet (CON), 2) a
mycotoxin-contaminated diet (MY C), 3) a mycotoxin-contaminated diet + 0.2% new toxin binder
(MYC + NToxiB), and 4) a mycotoxin-contaminated diet + 0.2% commercial binder toxin (MYC
+ CToxiB). To prepare the contaminated corn, water was added to ground corn such that its
moisture content reached 20% and was then kept at 25-28 °C and a humidity of 65-80% until
clearly observing mold growth. Finally, the corn contaminated with mycotoxins was dried in air.
To prepare contaminated diets with mycotoxins, half of corn in the diets was replaced with
contaminated corn. Feed and water were fed freely, and feed was fed in the form of flour.
Results: Adding mycotoxin-contaminated corn to the feedstuff of broiler chickens significantly
reduced the average body weight at 24 and 42 days of age, and reduced body weight gain at the
ages of 24-42 and 1-42 days. The contaminated diet with no toxin binder reduced average feed
intake at the age of 24-42 days, and a significant increase in the feed conversion ratio was
observed at the ages of 1-10, 24-42, and 1-42 days (P < 0.05). The addition of contaminated corn
to the feed caused a significant increase in serum ALT, ALP, and CRP compared to the control
and the other experimental treatments (P < 0.05). However, the effect of experimental groups was
not significant on total protein, albumin, cholesterol, triglyceride, and glucose concentrations of
serum. The relative weight of the internal organs was not affected by different treatments, except
for the weights of liver, heart, and bursa of Fabricius, which increased in the chicks fed by the
contaminated feed. The weights of these organs did not differ in the groups that received the toxin
binder compare to the control. Liver tissue lesions and decomposition were observed in the liver
sections of chickens fed with mycotoxin-contaminated feed. Feeding the contaminated diet to
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broiler chicks caused a significant increase in coliform bacteria count compared to the control and
the other experimental treatments (P < 0.05) but lactic acid bacteria were not affected.
Contaminated corn addition to the feed of broilers significantly decreased the health status of
intestinal villus (P < 0.05). As a result, mycotoxin-contaminated feed decreased the villus height
of the duodenum and jejunum, decreased the villus surface area of the jejunum and ileum, and
increased crypt depth in the duodenum and ileum (P < 0.05).

Conclusion: While the consumption of mycotoxin-contaminated diet by broilers decreased
growth performance and their health, the addition of both types of toxin binders to the
contaminated diet reduced the adverse effects of mycotoxins and improved performance, liver
health, and intestine morphology. Moreover, this modification adjusted the ileum microbial
population of broiler chickens. However, the new toxin binder showed better effects in changing
some parameters, including improving feed intake, the feed conversion ratio, and liver enzyme
activity.
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Table 1. The composition and calculated nutrient contents of diets fed from 1 to 42 d of age
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Finisher (25-42) Grower (11-24d) Starter (1-10d) Ingredient (%)
)5 Corn
61.41 54.74 52.22 (CPo5% NIy
Lgw all>us” Soybean meal

31.94 37.96 40.30 (CP=% ¥¥)

3.36 3.81 3.44 Lgw (€5, Soybean oil

1.02 1.09 1.20 el ©liyyS CaCo3

1.30 1.51 1.71 Slawd oS’ 63 Dicalcium phosphate
0.31 0.31 0.37 S Common Salt

0.13 0.13 0.13 ‘aieliyg bglsee iy Vit Premix !
0.13 0.13 0.13 ¥ Saxs byl i Min Premix 2
0.21 0.22 0.43 Owesie — I = ¢>DL-Methionine
0.11 0.02 0.09 o2jd —JIL-Lysine

0.08 0.08 0.00 s ohgs NaHCOs

oAddule (gdse 3lge Calculated nutrients

19.50 21.50 22.50 pb 555, Crude protein

3050 3000 2950 (2,555 1 6 J'5LS) puddsilio L5 (¢35, ME keal/kg
0.78 0.87 0.96 sndS” Calcium

039 0.4 0.48 ooyiwd B yad Available P
115 121 1.34 o3 Lysine

0.50 0.53 0.75 9o Methionine

0.85 0.87 1.10 33,865 aisal clasl JS TSAA
0.75 0.84 0.87 o9 Threonine

0.16 0.16 0.16 2w Na

0.82 0.93 0.96 ol K

0.23 0.23 0.26 scl

owols o Molleps 1olg Y K3 ol g c Mol g alg VAE puslig o Modlops dslg Voo e D3 poling ¢ dlalipe dolg Qe e

A Oelig 1ST)gs b 2 53 (el -

BI2 pypolig 5 pyS e V K5 ol 5 oo VIAY (oS 5y s ep5 oo VA (K555l sl op 5 o YD (StisSis el 5 oo 515 5 Mbsesy op 5 Lo VYO

pruke +/N0

ke Y0+ (g W)l g 2y o /Y poil )5 o N by oS o Vo un e S o B pal p)S e AD (59 e S e Ve e 1S iSTho8 olST p 53 (el Y
!“Provided per Kg of diet: vitamin A 9000 IU, vitamin D3 2000 IU, Vitamin E 18 IU, Vitamin K3 2 IU, Thiamin 1.75 mg, Riboflavin 6.6 mg, Nicotinicacid
29.5 mg, Pantothenic acid 9.8 mg, Pyridoxin 2.94 mg, folic acid | mg, and Vitamin B12 0.015 mg

2Provided per Kg of diet: Manganese 100 mg, Zinc 85 mg, Iron 50 mg, Copper 10 mg, lodine 1 mg, Selenium 0.2 mg, and Choline chloride 250 mg
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Table 2. Effects of dietary treatments on the performance of broiler chickens from 1 to 42 d of age

SEM! Probability MYC + CToxiB MYC + NToxiB MYC CON Treatments
ABW (g) o 0y bawsie

3.20 0.940 270 274 260 273 11d

7.10 0.044 9422 938 870° 950° 24d

40.21 0.031 2273 22802 2020° 2340 ° 42d

BWG (2) o 0y 8!
3.50 0.715 230 227 202 235 1-10d
11.21 0.502 670 660 610 680 11-23d
18.50 0.011 1329 13752 1148 ¢ 13952 24-42d
25.41 0.001 2133 % 2240* 1978° 2300 ° 1-42d
AFI (g) Sy B puao bawgio
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45.15 0.913 3385 3394 3197 3635 1-42d
FCR (g/g) STyo> s cupo
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0.02 0.003 1.64° 1.63° 1.77¢ 1.61° 24-42d
0.01 0.024 1.58° 1.51¢ 1.63° 1.58° 1-42d
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!'Standard Error of Mean
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#¢Means in the same row with different letters are significantly different (P < 0.05).
Treatments: CON: Control; MYC: Mycotoxin; MYC + NToxiB: Mycotoxint+0.2% New toxin binder; MYC + CToxiB: Mycotoxin+0.2% Commercial

toxin binder
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Table 3. Effects of dietary treatments on serum biochemical compositions of broiler chickens at 42 d of age

SEM! Probability MYC + CToxiB MYC + NToxiB MYC CON Treatments

0.08 0.51 2.95 3.05 2.59 3.40 Total protein (g/dL) JS' cpigy
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2¢Means in the same row with different letters are significantly different (P < 0.05).
Treatments: CON: Control; MYC: Mycotoxin; MYC + NToxiB: Mycotoxint+0.2% New toxin binder; MYC + CToxiB: Mycotoxin + 0.2% Commercial

toxin binder
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Table 4. Effects of dietary treatments on relative weights of internal organs (g/100g) in broiler chickens at 42 d of age

SEM! Probability MYC + CToxiB MYC + NToxiB MYC CON Treatments
0.03 0.06 0.40 0.54 0.48 0.51 Proventriculus odxo yiu
0.01 0.09 1.31 1.27 1.63 1.70 Gizzard (S
0.001 0.04 2.40° 2.15° 331° 2.10° Liver &5

0.03 0.03 0.532 0.46 0.58# 0.44° Heart <Jé

0.27 0.08 0.16 0.10 0.11 0.14 Spleen Jxb
0.122 0.07 0.31 0.28 0.44 0.29 Pancreas !,
0.009 0.02 0.17° 0.19° 0.35° 0.14° Bursa of Fabriciuos g o6 )9
0.008 0.06 0.79 0.92 0.84 0.75 Duodenum pgidgd
0.041 0.09 3.86 2.18 3.34 2.62 Jejunum pgig3;
0.012 0.08 2.39 3.07 2.62 2.20 Ileum pg2ly|
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#¢Means in the same row with different letters are significantly different (P < 0.05).

Lo Silio 3,5kl olizil
(P S o] 0) S Yl dxe <y b 4> Sglite gy b (gl Sike B3I

Treatments: CON: Control; MYC: Mycotoxin; MYC + NToxiB: Mycotoxin+0.2% New toxin binder; MYC + CToxiB: Mycotoxin + 0.2% Commercial toxin binder
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Figure 1. A: Control; B: Mycotoxin; C: Mycotoxin+0.2% New toxin binder; D: Mycotoxin+0.2% Commercial toxin
binder. The severe degradation of liver cell (a: Fat vacuole; b: Kupfer cell; c: Sinosoids; d: Hepatocytes; e: Central
vein) can be seen in Figure B compared to Figures A, C, and D.



VOA

S o Sl s g iude) oo Ubl{l)ﬁi 552l ¢ pdllae cy il
VEF /¥ ojlous [pmd 3l Jlo (ools Slidos sla yings

S b gl (Gowda er al, 2008) )Ken
Sl dge cage dhhd e aaadS O]
oipl g aS Slst sl e b liél AFB) Ggllasl
A gAS Suwg See Ol o
2950 Curen

Glhgore (99)Sue Curer p (oinlojl lajlos il
Sel (el g 3 iSh Cumer sl o 03Dy L 48 yobo jlen
8,5 13 inbesl bayles b cou pel] SasY
Wb cos Pkl sl B Cumax Ll (P> +/-0)
Shgd 4 039l 05 (3938l 9 €85 )18 (cdalojl sbo)lows
oSl Sl Sl gne (il cage (L35 sy
2k S5 gl sog)S 5 dald b dwglie ) p )3 IS
Guo et ) o)5en g 65 do gt b alice (P < +/+0) A
g0 (50 xe yobds AFB) &S Mdges i)155 (al., 2023
g 039) 3 (NS Lo il (slas 3L Sl il
@ S F9Sole O3l LS 5 (13938] Lawgs o5 A5 (g8
SluS 5 a8 amd o LS aoes ol oAb s o3g)l STyes
039y (29550 Cumex U diied B (S 955S0Le 3>
el 5 Jlol il S155csn s o 5551 255 Jpos
Gong et ) 29 ubsS (slaazgx g sl 3 039y (3D
6Uoug,See IS yobas (al., 2019; Liu et al., 2020
b o598 5 aniliS sl 3l olKiwd Ly i
Serataw (oal hded crgo g S (00 55 ol> Tl
Cage g dind LialS 1) AFBy <l 5l wilgs o jail oS 's
S oS 1SSl Caslon b bsS slads g aiy il
(Guo et al.,2023) K95 o5l

b laomgiln J5g5ly 230 o ale 31 (605 aal

Banlunara et al., 2005;) >)b calas S cldlas
Ohler g (&> bl b @ills (Dvorska et al., 2007
S slbas,le &S B3505 i)l55 (Che et al., 2010)
g 53 (a8 bl (Besly wad Lo dle>
039)’51 A5 sdalie J'b)f@ PRy &S & 039” 0> slas
S lwginogll 2oy +/Y g A yiwl BlogS 48 aoy> +/+0
S$Sly Jelod  gllal SISl o U oS s
Ol dop oV ax 51 b Luals 1) S sl sl
33t by sty 1 S sgbod U 35 s gigSele il
Cal (S0 By §79S0le Sl (o8 (05 Cormgonnn iy
Gowda et ) 1l &S 55 alast L yiwl Giol58l Lsa
S g ST S5 gladllas j> (al., 2008
O &S bl yilj8l (Peroxynitrite) o yis Ty (548
5 ok Spe g OpmlienSly Bl cage
5 > adlbo ;> (Gowda ef al., 2008) 395 (o0S o]
Sdxie sl puS 555l (Che e al., 2010) )\SKen
35 53 (SOD) ' BgosduS] g culled (ialS cargo
oW (Shi et al., 2006) -, Sen 5 & coi Gl 05
Crgn 15 LB st S5 g STpg5 S sl
STy 0ebsS 5 SOD S slacld ials
Gowda et ) )| )Ken ¢ oS ¢ picron .193,5 (GSH-Px)
Sl 5l 5,Slee AFB; oS ainhy ol (al., 2008
00938l dom 0 A8 Cedlw dgy b Lials 1) a0
5 Ky @l b lyom 039l St 4 bojatsly oS’y
o938l «o)] > &S ol (Dvorska et al., 2007) Ko
objﬂ u)].\.c oy 4 (Mycosorb) oMCMol Lg[moma?f}lf
rae Sl Sy ply g cliblee coge T-2 o 4
3 55 05 o 2 S\ s 5y S gisSel

S T 3 GBS slhdrgr poll 9)Sue Cuxar  loy gyl I -0 Jga>
Table 5. Effects of dietary treatments on the ileum microbial count of broiler chickens at 42 d of age
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2¢Means in the same row with different letters are significantly different (P < 0.05).
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Table 6. Effects of dietary treatments on the intestinal morphology of broiler chickens at 42 d of age
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