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Pharmacological effect of T-NilPlus®
and Synertox®, commercial
anti-mycotoxins, on broiler chickens

in Egypt

Abstract

The present study was carried out to investigate the potential ameliorative
effect of two commercial anti-mycotoxins, containing Saccharomyces cer-
evisiae cell wall as prebiotic (T-Nil Plus®) and Bacillus subtilis as probiotic
(Synertox®) on performance and some biochemical parameters of broilers.
One hundred and twenty chicks one day old chicks were divided into 3 equal
groups. 15t group was served as control, 2" group was given T-Nil Plus®.
The 3'd group was given Synertox®. Chicken's performance was estimated.
Serum samples obtained from each group for biochemical analysis. Tissues
samples were collected for histopathological examination. The obtained re-
sults revealed that, T-Nil plus® induced a marked reduction in body weight
gain and an elevation in Feed consumption, moreover, a marked elevation in,
alanine aminotransferase (ALT), creatinine and malondialdehyde (MDA) and
a marked reduction in aspartate aminotransferase (AST) was detected. While
Synertox® caused a significant decrease in body weight, body weight gain
and no change in feed conversion rate (FCR) and a marked elevation in ALT,
creatinine and a marked reduction in AST and nitric oxide (NO) and it caused
a significant reduction in serum glucose level of the birds. In conclusion,
Synertox® induced a powerful effect comparing to T-Nil Plus®, as it induces
a good FCR and increases the response of the birds against oxidative stress.
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Study contribution

The extensive uses of antimycotoxins in Egyptian poultry farms necessitate more
investigations on their adverse effects; if any; on treated poultry. This work eval-
uates the impact of two commercial products of anti-mycotoxins; (T-Nil Plus®)
and (Synertox®); which widely used in Egypt on performance, some biochemical
parameters and histopathological changes in treated broilers. This study shows the
benefits of using (Synertox®) to the bird performance, so it is recommended as
anti-mycotoxin product for using as it induces a good feed conversion ratio and
increases the response of the birds against oxidative stress.

Introduction

Poultry industry is one of the most important food suppliers in the world. Chicken
meat is considered as a healthy animal food for human consumption because it
represents an important source of animal proteins with high biological value and
fats.(1) Many problems are facing poultry production such as mycotoxins, which are
of great economic loss. Fungi are organisms which distributed widely on earth with
high environmental and medical importance. Many fungi produce biologically ac-
tive metabolites called mycotoxins including aflatoxins that induce hepatotoxic and
carcinogenic effects to human and animals especially the poultry as they naturally
contaminate several grains; the constituents of usual poultry nutrition.(?)

In Egypt, many biological products are used to control mycotoxins in poultry
farms, as well as feed additives®) and immune stimulants.(*:>) Among the biolog-
ical control of mycotoxins are T-Nil Plus® (contains S. cerevisiae cell wall extract)
and Synertox® (contains Bacillus subtilis extract). These products are containing
other components as enzymes, organic acids, salts and some micronutrients.(®)
T-Nil plus® preparation composed of neutralizing fermentation yeast extract,
Saccharomyces cerevisiae, selected organic acids (citric acid, phosphoric acid, lactic
acid, formic acid), propylenglycol, beneficial bacterial count, amino acids, selected
vitamins and minerals, all of these ingredient are physically adsorbs the polar myco-
toxins.(”) Synertox® is a commercial product, that considered a probiotic containing
some valuable compounds (enzymes, organic acids, their salts, essential micro-
nutrients and the extract of microorganisms), micronutrients giving the product
superiority over other adsorbents because the chicks continue to drink water.(®)

Most of the studies used Synertox® as detoxifying agent in poultry feeds and
reported the ability of it to compensate and supply the suffered chicks from af-
latoxin with essential nutrients.(®) Probiotics are live microbial feed additives that
beneficially improve the intestinal microbial balance of animal.() A wide range of
microalgae, yeasts (Debaryomyces, Phaffia, and Saccharomyces), gram-positive
bacteria (Bacillus, Carnobacterium, Enterococcus, Lactobacillus, Lactococcus,
Micrococcus, Streptococcus, and Weissella) and gram-negative bacteria (Aeromonas,
Alteromonas, Photorbodobacterium, Pseudomonas and Vibrio) have been applied
as probiotics.('9) Some lactic acid bacteria (Lactobacillus johnsonii and Lactobacillus
reuteri) and few non-lactic acid bacteria (Bacillus subtilis and Bacillus licheniformis)
were considered as probiotics.(!1)

Probiotics as live microbes are used to improve the microbial population in
the intestine of treated animals. They are live microbial feed supplement, which
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improve immune response, feed utilization, growth rate and control intestinal in-
fections.(12) Some of the prebiotics that currently used in animal feed are Sac-
charomyces cerevisiae fermentation products. An extract from the cell wall of
Saccharomyces cerevisiae (Mannan oligosaccharide) has shown broad-spectrum
efficacy against most of the mycotoxins. Prebiotics have beneficial effect on poultry
during mycotoxicosis.(1%)

Materials and methods

Ethical statement

All animal experiments were performed with the recommendations of the ‘Guide
for the Care and Use of Laboratory Animals’ approved by the Ethics Committee of
the Faculty of Veterinary Medicine, Mansoura University (No.R/129).

Feed additives
T-Nil Plus®
It was purchased from Nutriad Company, Belgium. Ingredients (per 1000 mL):
Yeast cell wall (Sacchromyces cervisiae) 100g, citric acid 100% 60g, phosphoric
acid 100% 50g, lactic acid 100% 31 g, monopropylene glycol 187 g, water up to
a liter.

Dose: From 0.25 mL per liter according to Mahmoud('®) to a milliliter per liter
according to Moursi et al.(7) for 5 days.

Synertox®
It is a blend of biological substances produced by Agrarian Marketing Corporation,
USA. Ingredients (per 1000 mL): citric acid 80mL, phosphorus acid 60 mL, malic
acid 5ml, tartaric acid 5mL, disodium EDTA 15mL, propylene glycol 100 mL, lac-
tic acid 80mL, calcium lactate 25mL, dried bacillus subtilisfermentation extract
260mL, sodium citrate 40g, papain 40g, distilled water (180 mL) up to 1000 mL.
Dose: 0.5mL per liter were administered according to Shareef and Omar(®)
for 5 days.

Experimental chicks and Management

A total of 120 chicks (Cobb of 1 day old) were purchased from a poultry farm.
They have an average body weight of 43.3g. They were kept in cages which were
well-ventilated through natural ventilation ensuring a balanced environment and
optimal conditions for the birds. During the study period, all hygienic requirements
and biosecurity measures (including sanitization, disinfection, temperature and
lighting programs) were followed. They were fed with a balanced ration (free from
any drugs). The ingredient composition of the basal diet is based on National Re-
search Council('®) presented in Table 1. The ration and water were supplied ad-libi-
tum throughout the experimental period.
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Table 1. Ingredients and nutrient composition of basal starter and grower diet of broilers

T —— T e m—

Maize

Soybean meal

Full-fat soybeans
Soybean oil

Protein concentrate

Salt (NaCl)
Mono-calcium phosphate
Sunflower ol

Calcium carbonate

Total

46.45 54.43
36.19 30.16
9.00 9.00
1.83 1.00
0.55 0.55
0.40 0.40
1.86 1.69
1.83 1.00
1.89 1.77
100 100

Calculated nutrient composition

Crude protein (%)

Metabolizable energy (kCal/kg)

Lysine (%)

Methionine and cysteine (%)

Calcium (%)

Available phosphorus (%)

23.11 21.14
3071 3045
1.39 1.39
1.06 0.88
1.03 0.93
0.50 0.46

Grouping and experimental design

Birds were divided into three equal groups each of 40 chicks on the 15t day of age.
The first group (G1) received ration free from any additives and left as control. The
second group (G2) chickens were given T-Nil Plus® (0.5mL per liter for 5 days)
in the drinking water from 15t day of age. The third group (G3) Chickens were
administered Synertox® (0.5mL per liter for 5 days) in the drinking water from 15t
day of age.

Evaluation of growth performance
Live body weight, body weight gain, feed consumption, and FCR were calculated at
the end of 1t 2nd, 31d 4th 5th \weeks post-treatment.(16)

Sampling

Blood samples

Blood samples were taken from wing vain of five chickens from each group on
15t 7t and 14th days post treatment in non-heparinized clean sterile Eppendorf
tubes. Samples were centrifuged (at 3000 rpm for 5 minutes) then sera were
separated and were frozen at -20 until assayed. The serum samples were used
to measure the levels of serum AST, ALT and ALP (aspartate aminotransferase, ala-
nine aminotransferase and alkaline phosphatase), protein profile (total protein, albu-
min, globulin, and A/G ratio), kidney function parameters (creatinine and uric acid),
glucose, the oxidative stress markers NO and MDA and antioxidative stress para-
meters (reduced glutathione, superoxide dismutase and catalase), and lipid profile
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(Cholesterol, triglyceride, high density lipoprotein (HDL), low density lipopro-
tein(LDL) and very low density lipoprotein (VLDL) were also assayed.

Tissue samples

At the end of the experiment, the second week post treatment, five birds from each
group were slaughtered by a method of neck dislocation, then specimens from
liver, kidneys and duodenum were collected , washed with normal saline then fixed
in 10 % neutral formalin for histopathological studies.(!7)

Biochemical analysis

Liver function tests

Serum aminotransferases activity, ALT and AST, were determined calorimetrically
using spectrophotometer.(18) The serum level of ALP was measured according to
Walter et al.(19)

Serum Total protein
Colorimetric determination of total protein level in the serum of chickens was car-
ried out using spectrophotometer.(29)

Serum albumin level
The serum albumin levels were calorimetrically determined by PCG-method using
spectrophotometer.(21)

Serum globulin level
Serum globulin level was calculated by subtraction of the obtained albumin level
from the level of total proteins.(22)

Albumin/Globulin (A/G) ratio
A/G ratio was determined through dividing albumin to globulin concentration.(?3)

Kidney function test
The serum levels of creatinine and uric acids were estimated calorimetrically as
mentioned by Bartels et al.,(?*) and Fossati et al.,(?>) respectively.

Glycemic status test
Glucose level in serum was determined by GOD-PAP method without deprotein-
ization.(26)

Oxidative stress tests
NO is determined by colorimetric determination of nitrite method.(27) Lipid peroxi-
dase (malondialdehyde) was determined by colorimetric method.(?®)

Antioxidative stress tests

Colorimetric determination of serum glutathione reduced (GSH) was carried out
using spectrophotometer.?9) Serum levels of superoxide dismutase and cata-
lase were estimated spectrophotometrically according to Nishikimi et al.,*9 and
Aebi, GV respectively.
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Lipid profile

Cholesterol, triglycerides, HDL were measured as previously recorded by Young et
al.32) and LDL was calculated according to Friedewald et al.(33) Very low density
lipoprotein (VLDL) was calculated according to Rifai et al.(5%)

Histopathological examination

Specimens from liver, kidneys and duodenum were embedded in paraffin then
sectioned at five pm thickness and stained with hematoxylin and eosin for histo-
pathological studies.(*)

Statistical analysis

Statistical package for social science (SPSS) used for statistically analyzing of the ob-
tained data for recording the mean SE. Variance was analyzed by one-way (ANOVA)
for analyzing total variation. Duncan test was used for determining significance. (%)
Probability levels of less than 0.05 were considered statistical significance. Different
letters were significantly different and the highest value was represented with
the letter a.

Results

Effect of the tested Products on the chicken performance

The effect of administration of T-Nil Plus® and Synertox® on performance of med-
icated chickens was illustrated in Table 2. Chickens treated with T-Nil Plus® showed
non-significant changes in body weight, meanwhile, a marked decrease (P < 0.05)
in body weight gain, feed consumption was recorded at the end of 15t week of
experiment comparing the control group with no alterations in feed conversion
ratio. While Synertox® treated birds revealed a significant reduction (P < 0.05) in
body weight and body weight gain at the end of 15t week of experiment and no
alterations in feed conversion ratio.

Effect of the tested products on blood biochemical variables

The effect of T-Nil Plus® and Synertox® on liver function (ALT, AST and ALP), pro-
tein profile (TP, albumin, globulin, A/G ratio), kidney function (creatinine, uric acid),
glucose, NO, MDA, GSH, superoxide dismutase, catalase, and lipid profile (choles-
terol, triglycerides, HDL, LDL and VLDL) of treated chicks were recorded in Tables
3 through 8. Serum of birds treated with T-Nil Plus® evoked non-marked alterations
in serum levels of ALT, AST, ALP, TP, albumin, globulin, A/G ratio, uric acid, glucose,
NO, MDA, GSH, serum superoxide dismutase (SOD), catalase (CAT), cholesterol,
triglycerides, HDL, LDL and VLDL of treated group at 15t day post treatment, while
an increase (P < 0.05) in ALT, A/G ratio at 7t and 14t day after dosing and a
marked reduction (P < 0.05) in AST, globulin levels at 7th and 14t after dosing.
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Table 2. The effect of the orally administered T-Nil Plus® and Synertox® for 5 successive days on production
performance variables' of broiler chickens (n = 10)

Initial body weight (g) 435 £ 0.5 43 + 0.56 434 +0.62
Body weight (g) 198.8 + 2.092 191.6 + 3.158b 189.1 + 2.78b
Body weight gain (g) 155.3 + 1.62 148.6 + 2.6° 1457 +2.28P
Feed consumption (g) 156.45 147.83 152.16
Feed conversion ratio 1.01 £ 0.01b¢ 1+0.02¢ 1.05 + 0.022b

Body weight (g) 511 £8.42 494.7 + 12.58 509.2 +8.18
Body weight gain (g) 312.4 £ 6.39 303.1 = 10.1 320.1 £5.73
Feed consumption (g) 405.52 398.04 411.63
Feed conversion ratio 1.3 £0.03 1.33 £ 0.05 1.29 £ 0.02
 twek
Body weight (g) 1047 + 23,633 1041 + 28.692P 1 060.5 + 30.59°
Body weight gain (g) 535.8 + 16.34 546.3 + 18.2 551.3 £ 22.86
Feed consumption (g) 735.35 740.31 736.1
Feed conversion ratio 1.39 £ 0.05 1.37 £ 0.04 1.36 = 0.06
- hwek
Body weight (g) 1683 + 53.59 1701 £ 60.58 1 759 + 69.84
Body weight gain (g) 636 + 30.27 660 + 32.72 698.5 = 41.61
Feed consumption (g) 952.42 1 005.51 1 034.7
Feed conversion ratio 1.53 £ 0.08 1.56 = 0.08 1.53 £ 0.09
 stwek
Body weight (g) 2 156 £ 83.49 2 2275+ 88.25 2 23.00 £ 89.72
Body weight gain (g) 473 £ 33.69 526.5 £ 30.91 477 £29.29
Feed consumption (g) 1 006.04 1 020.14 1 040.23
Feed conversion ratio 223 £0.16 2+0.12 225 10.12

! Mean + standard error.

2G1: control group; G2: one-day old chickens were given T-Nil Plus® (0.5 mL/L for five days) in the drinking water; G3: one-day old
chickens were administered Synertox® (0.5 mL/L for five days) in the drinking water.

a b, ¢ values with different superscripts in the same row are significantly different (P < 0.05).
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Table 3. The effect of the orally administered T-Nil Plus® and Synertox® on serum enzyme levels!
of one-day old broiler chickens (n = 5) across 14 days post-treatment

Alanine aminotransferase (U/L) | Aspartateaminotransferase (U/L) | Alkaline phosphatase (U/L)
Days post-treatment Days post-treatment Days post-treatment
1 7 14 1 7 14

1 7

19.83 21.00 21.50 284.83 285.83 28633 141881 142051 142240
+087° +1.41b  +178bc  +20992  +£20992 +21.198b  +389 +4.72 +4.80

o~

26.33 32.83 30.50 221.67 176.17 191.33 1416.12 142327 1424.18
+335%  +1572 +1452  +2388%® + 3.19¢ +4.10¢ +294 +4.21 + 4.67

24.17 20.33 21.83 195.83 166.83 23733 141512 142464 142563
+260% +71.122  +162b  +746b +320  +2742bc  +244 +4.84 + 450

! Mean = standard error.

2G1: control group; G2: one-day old chickens were given T-Nil Plus® (0.5 mL/L for five days) in the drinking water; G3: one-day old
chickens were administered Synertox® (0.5 mL/L for five days) in the drinking water.

a b ¢\jalues with different superscripts in the same column are significantly different (P < 0.05).

Table 4. The effect of the orally administered T-Nil Plus and Synertox® on serum protein levels'
of one-day old broiler chickens (n = 5) across 14 days post treatment

Total protein (g/dL) Albumin (g/dL) Globulin (g/dL) Albumin/Globulin ratio
Days post-treatment | Days post-treatment Days post-treatment Days post-treatment
1 7 14 1 7 14

1 7 14 1 7 14

3.07 3.19 331 1.59 1.60 1.61 1.47 1.59 1.7 1.15 1.03 0.95
£008 +£008 +0.142 £008% +008 +008P +01 +008 + 0072 +017 £01° +004b
2.82 3.08 295 1.48 1.73 1.60 1.34 1.35 1.35 1.21 1.37 1.18
£015 £0.12 +01b +£008 £0.11 £009% +017 £0.12¢ +002°° +018 £022 +005°

2.94 3.07 2.8 1.60 1.67 1.53 1.34 1.40 1.26 1.24 1.2 1.23

+0.14 +007 +0.1° +009%8 +003 +005° +0.12 +006¢ + 007¢ +0.14 +005® +0.072

"Mean = standard error.

2G1: control group; G2: one-day old chickens were given T-Nil Plus® (0.5 mL/L for five days) in the drinking water; G3: one-day old
chickens were administered Synertox® (0.5 mL/L for five days) in the drinking water.

a b ¢ yialues with different superscripts in the same column are significantly different (P < 0.05).

Table 5. The effect of the orally administered T-Nil Plus® and Synertox® on serum creatinine and uric acid levels'
of one-day old broiler chickens (n = 5) across 14 days post treatment

Creatinine (mg/dL) Uric acid (mg/dL)
Days post-treatment Days post-treatment
1 7 14 1 7 14
“ 0.33 + 0.01bc 0.34 + 0.01bP 0.34 + 0.01 6.42 + 031 6.43 +0.28 6.45 + 0.27
“ 0.49 + 0.012 0.34 + 0.00P 0.33 + 0.01 6.68+0.16 672 +£0.15 6.86 + 0.24
n 0.34 + 0.02b¢ 0.37 +0.012 0.33 + 0.02 670 £ 0.13 6.58 + 0.16 6.76 £ 0.17

! Mean = standard error.

2.G1: control group; G2: one-day old chickens were given T-Nil Plus® (0.5 mL/L for five days) in the drinking water; G3: one-day old
chickens were administered Synertox® (0.5 mL/L for five days) in the drinking water.

a b ¢ yalyes with different superscripts in the same column are significantly different (P < 0.05).
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Table 6. The effect of the orally administered T-Nil Plus® and Synertox® on serum glucose levels'
of one-day old broiler chickens (n = 5) across 14 days post treatment

Glucose (mg/dL)

Days post-treatment

1 7 14
22023 + 5.47 221.17 £ 5512 222.11 £ 5512
208.15 + 2.75 232.06 + 1.372 232.73 + 1.928
208.13 + 5.60 200.39 + 5.85P 193.80 + 7.67P

! Mean = standard error.

2G1: control group; G2: one-day old chickens were given T-Nil Plus® (0.5 mL/L for five days) in the drinking water; G3: one-day old
chickens were administered Synertox® (0.5 mL/L for five days) in the drinking water.

a b, cyalyes with different superscripts in the same column are significantly different (P < 0.05).

Table 7. The effect of the orally administered T-Nil Plus® and Synertox® on serum oxidant-antioxidant variables'
of one-day old broiler chickens (n = 5) across 14 days post treatment

Nitric Oxide Malondialdehyde |ReducedGlutathione Superoxide
M (uwmol/L) (nmol/mL) (mg/dL) Dismutase (U/m Catalase (U/mL)

Days post- Days post- Days post- Days post- Days post-
treatment treatment treatment treatment treatment
1

1 7 14 1 7 14 1 7 14 7 14 1 7 14
0011 000 0.00 629 8.22 9.68 157 2.14 2.1 1027 1062 1054 351 336 332
+0001 +0001 +00018 +062° +054% +086% +012 +014> +026%> +029 +027 +026 +037 +034> +0.18°
001 001 001 63 754 727 171 1.97 224 1004 1123 1043 385 343 326
+0001 +0001 +00018 +069° +025° +077° +0.1 +004° +003% +032 +034 +035 +024 =019 +020°
0009 0008 0008 92 897 96 1.85 263 2.11 1047 1087 1094 394 446 429
+0001 +0001 +00013® +0872 +0478 +043%® +018 +0.199 +016%® +035 +038 +049 +023 +030° +0.19°

! Mean = standard error.

2G1: control group; G2: one-day old chickens were given T-Nil Plus® (0.5 mL/L for five days) in the drinking water; G3: one-day old
chickens were administered Synertox® (0.5 mL/L for five days) in the drinking water.

a b ¢\jalues with different superscripts in the same column are significantly different (P < 0.05).

Table 8. The effect of the orally administered T-Nil Plus® and Synertox® on serum lipids profile! of one-day old broiler
chickens (n = 5) across 14 days post-treatment

Cholesterol Triglycerides High density Low density Very low density
(mg/dL) (mg/dL) lipoprotein (mg/dL) | lipoprotein (mg/dL) | lipoprotein (mg/dL)
Days post- Days post- Days post- Days post- Days post-
treatment treatment treatment treatment treatment
1 7 14 1 7 14 1 7 14

1 7 14 1 7 14
2173 216.8 2147 2605 2582 2465 453 449 41.8 299 286 275 12.8 11.9 10.9
+2 +22 +18 *16° +18 +17 +08 +09 +12 +13 1.1 +12 +05% +052 +05°
2149 2133 211 2576 256.9 244 46.08 45 425 278 269 249 124 11.8 11.1
+55 +53 +53 £172 18 +23 115 £08 +08 +10 +12 +16 £032 £05% 032
2134 211.2 210.1 2584 2569 2456 46.1 45.9 43.3 2645 2585 2422 9.39 8.38 6.63

+6.1 +53 +532 +16 +16 +14 +12 +0.7 £08 £139 £179 +188 040> +039® 036"

1 Mean = standard error.

2G1: control group; G2: one-day old chickens were given T-Nil Plus® (0.5 mL/L for five days) in the drinking water; G3: one-day old
chickens were administered Synertox® (0.5 mL/L for five days) in the drinking water.

a b ¢ yvalues with different superscripts in the same column are significantly different (P < 0.05).
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The recorded results revealed that Synertox® evoked non-marked alterations
in ALT, ALP, TP, globulin and A/G ratio, creatinine, uric acid, glucose, NO, GSH, SOD,
CAT, cholesterol, triglycerides, HDL and LDL at 15t day post-treatment. On the other
hand, it induced a marked elevation in serum levels of and TP, globulin, A/G ratio at
7th day post-treatment, and a significant increase (P < 0.05) in ALT, creatinine, GSH
at 7t day post-treatment, A/G ratio, SOD and CAT levels at 14" day after dosing,
also it revealed a marked reduction (P < 0.05) in AST at 15tand 7t day post-treat-
ment, glucose and VLDL at 7th and 14t day post-treatment, TP and globulin at 14th
day post-treatment.

Histopathological findings

Liver

Microscopic pictures of hematoxylin and eosin stained hepatic sections showed
normal arrangement of hepatic cords, central vein (CV), and sinusoids in control
broiler group (Figure I: A1-A2). Likewise, liver of chickens treated with T-Nil Plus®
showed marked congestion (red arrow), lymphocytic follicular aggregation (yel-
low arrow) and small focal periportal areas of coagulative necrosis (black arrow)
(Figure 1: BI-B2). Moreover, liver cobb broiler chickens treated with Synertox®
showed expansion of portal areas with congested portal veins (red arrow), biliary
hyperplasia (green arrow) accompanied with multifocal periportal areas of coagu-
lative necrosis (black arrows) and fibrous tissue proliferation infiltrated with mixed
leukocytes (yellow arrows) (Figure 1: C1-C2).

Kidney

Microscopic pictures of hematoxylin and eosin stained renal sections showed nor-
mal arrangement of glomeruli (G), tubules (T) and interstitial tissue in control broil-
er group (Figure 2: Al-A2). Likewise, kidneys of cobb broiler chickens treated with
T-Nil Plus® showed lymphocytic follicular aggregation (yellow arrow), mild intersti-
tial edema (black arrow), small shrunken glomeruli (black arrowheads), red blood
cells casts (green arrows) and desquamated and separated renal epithelium (blue
arrows) (Figure 2: BI-B2). Moreover, kidneys of cobb broiler chickens treated with
Synertox® showed small shrunken glomeruli (black arrowheads), mild interstitial
edema (black arrow), congested interstitial blood vessels (red arrows) (Figure 2:
C1-C2).

Duodenum

Histopathological examination of hematoxylin and eosin stained duodenal sections
obtained from control group showed normal villi and crypts (Figure 3A). Meanwhile,
broiler given T-Nil plus® showed desquamated villous epithelium (blue arrows)
(Figure 3B), while group on Synertox® showed fused villi (black arrow) with desqua-
mated epithelial covering (blue arrow) (Figure 30).
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Figure 1. Microscopic pictures of hematoxylin and eosin stained hepatic sections of animals from control (A1-A2), T-Nil
Plus® (B1-B2), and Synertox® groups (C1-C2).
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Figure 2. Microscopic pictures of hematoxylin and eosin stained renal sections of animals from the control (A1-A2), T-Nil
Plus® (B1-B2), and Synertox® (C1-C2) groups. (G) glomeruli, (T) tubules.
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Figure 3. Microscopic pictures of hematoxylin and eosin stained duodenal sections of animals from the control (A), T-Nil
Plus® (B), and Synertox® (C) groups.

Discussion

The present study was carried out to investigate the possible potentiating effect of
two commercial anti-mycotoxin products, T-Nil plus® and Synertox® on chicken
through evaluation of body performance, some biochemical parameters and his-
topathological examinations. The obtained results showed that birds treated with
T-Nil Plus® revealed no marked alterations in weight of the body, body weight
gain as well as FCR from 2"d week to the end of the experiment. These data are
in agreement with Moursi et al.(7) who reported that birds received Toxynil-plus®
preparation revealed non-significant changes in chicken's performance including
feed intake and body weight gain and general health condition. Similarly, Mah-
moud('¥) stated that administration of T-Nil plus® (0.25 mL/L from 1-28 days
old) markedlLy improved the body performance like body weight, and body weight
gain compared with fusarium toxin received birds.

The obtained results showed that birds treated with Synertox® revealed no
marked alterations in body weight and body weight gain also there were non-signif-
icant changes in feed conversion ratio FCR and higher feed consumption from 2"d
week to the end of the experiment. These results are in accordance with Shareef
and Omar,®) who reported that addition of Synertox® in the drinking water showed
a marked elevation in feed consumption with non-significant changes in FCR com-
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pared with non-treated group. Moreover, Abdelnaser et al.3”) found that the use
of anti-mycotoxin product in drinking water showed non-significant difference in
FCR of treated birds compared with the non-treated birds. Similarly, K mentioned
that there were no marked alterations of body weight, body weight gain and FCR
while there was a marked elevation in feed intake of the chickens treated with
product similar to Synertox® compared with the non-treated birds. These findings
might be due to the high active protease, amylase and lipase enzymes which are
secreted by Bacillus subtilis as they induce feed decomposition and facilitate the
absorption of more nutrients.(39)

In addition, the obtained results showed that birds received T-Nil Plus® re-
vealed non-significant changes in ALT and AST levels at 15 day post-treatment.
These data are in the line with Moursi et al.,(”) who mentioned that there was
non-significant effect of T-Nil plus® on the activities of serum ALT and AST in treat-
ed chickens. While at 7t and 14th day after dosing Saccharomyces cerevisiae wall
induced an increase in serum levels of ALT and a significant decrease in serum
AST. These results are agree with these of El-Olemy(*®) and Elkatcha et al.,*!) who
found that Saccharomyces cerevisiae wall caused a marked elevation in serum lev-
el of ALT and a significant decrease in serum level of AST at 7t and 14th day post-
treatment. In the current study, the addition of dietary T-Nil Plus® has no side effect
on ALP. These findings are in agreement with Abdalhakim et al.,(*2) and SeyiDoGLu
et al.(*3) who found that the serum ALP activity was insignificantly changed in rabbit
fed diet supplied with Saccharomyces cerevisiae.

The recorded results showed that birds treated with Synertox® showed
non-significant alterations in serum ALT and AST activities at 15t day post-
treatment. These findings are relatively similar with Sherif et al,,**) who reported
that fish treated with Synertox® revealed no marked alterations in ALT and AST levels
compared with the control group. On the other hand, Synertox® revealed a marked
elevation in the levels of serum AST and ALT at 71" day post-treatment. These
data are similar to the result obtained by Ashour et al.,(*>) who noticed that addition
of Synertox® also markedLy increase serum AST and ALT compared with control
group. This finding was recorded by Li et al.,(*®) and Abdel-Moneim et al.,(*/) who
reported that serum AST level were markedly increased in Japanese quails after
administration of Bacillus subtilis spores in the diet when compared with non-
treated group. The addition of Synertox® evoked non-significant changes in the serum
levels of ALP in broiler chickens. These findings are in agreement with Abdel-Moneim
et al,(*”) who reported that serum levels of ALP were not affected by dietary levels
of Bacillus subtilis.

Moreover, chickens treated with T-Nil Plus® revealed non-significant changes
in total protein, globulin and A/G ratio at 1st day post-treatment. These data are in
harmoney with those obtained by Moursi et al.,(”) who reported that there was
non-significant effect observed by T-Nil-plus® in levels of total protein, albumin,
globulin and A/G ratio. The obtained results showed that birds treated with Syn-
ertox® showed non-significant alterations in serum total protein, globulin and A/G
ratio at 15t and 7t day post-treatment. These findings are in the line with Sherif
et al,(*) who mentioned that fish treated with Synertox® showed no marked al-
terations in total protein, albumin and globulin compared with group was fed with
low level of AFB1.
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In addition, the obtained results showed that chickens treated with T-Nil Plus®
induced a marked elevation in serum creatinine level. These results are relatively
similar to Czech et al,(*®) who dlarified that addition of Saccharomyces cerevisiae,
the main active principle of T-Nil Plus®, increased levels of creatinine. Administra-
tion of T-Nil Plus® not alters the level of serum uric acid in broiler chicken. These
results are in accordance with Mahmoud('®): Al-Afifi et al.,(9) and Hasan et al.(>0)
who said that administration of Saccharomyces cerevisiae wall not change the
serum level of uric acid in chickens. Our results showed that birds treated with
Synertox® revealed non-significant changes of serum creatinine level at 15t day
post-treatment. These data are in harmoney with Sherif et al., “4) who reported that
fish treated with Synertox® showed non-significant changes in serum creatinine
compared with group fed with low level of AFB1. On the other hand, Synertox®
showed a marked elevation of serum creatinine at 7th and 14th day post-treatment.
This finding was recorded by Ashour et al.,(*>) who found that administration of
Synertox® to rabbit was markedLy increase serum creatinine level comparing with
control group. While administration of Synertox® not alters the serum level of uric
acid of treated group. This finding is supported by Abdel-Moneim et al.,(*”) who
reported that no significant changes in serum level of uric acid treated with Bacillus
subtilis to the diet of quails.

The recorded results showed that chickens treated with T-Nil Plus® revealed
non-significant changes in serum glucose level. These data are similar to the re-
sult obtained by Czech et al,,“®) who mentioned that a non-significant change in
the plasma content of glucose in turkeys received Saccharomyces cerevisiae. The
recorded data showed that birds treated with Synertox® revealed non-significant
alterations in serum glucose level at 15t day post-treatment. This result was in
harmoney with Mahmoudzadeh et al., ') who reported that high dose of Bacillus
subtilis in fish diet was not significantly altered the serum glucose level. On the
other hand, our results showed that birds treated with Synertox® revealed a marked
reduction in serum glucose level at 71" and 14t day post treatment. These results
are in the line with Abdel-Moneim et al.(*”) who stated that serum glucose level
were markedly decreased in Japanese quail birds after addition of Bacillus subtilis
spores in the diet.

The recorded data showed that chickens treated with T-Nil-Plus® revealed
non-significant change in serum nitric oxide level at 15t 7th and 14th day after dos-
ing. These findings are relatively similar to Awaad et al., >2) who found that the use
of mannan-oligosaccharides with B-glucans (extracted from the cell wall of a spe-
cific strain of Saccharomyces cerevisiae) induced non-significant change in serum
nitric oxide in broiler. Our results revealed that birds treated with Synertox® showed
non-significant changes in serum nitric oxide level at 15t 7t day after treatment.
Meanwhile, there was a marked reduction in serum nitric oxide level at 14th day
post-treatment. This finding was recorded by Lee et al.(>3) who reported that using
some Bacillus subtilis strains revealed a marked reduction in serum nitric oxide
level. The obtained data showed that chickens treated with T-Nil Plus® from re-
vealed non-significant changes in serum MDA level at 15t 7t and 14t day post
dosing. These results are in the line with Deters et al.(>*) who mentioned that plas-
ma MDA concentrations remained relatively constant in newly weaned beef steers
after receiving diet containing Saccharomyces cerevisiae fermentation product.
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The recorded data showed that birds treated with Synertox® showed non-
significant changes in serum MDA level at 15t 7th and 14t day post-treatment.
These findings are in harmony with Fan et al,(>> who reported that supplementa-
tion of Bacillus subtilis to broilers showed non-significant changes on serum MDA
when compared with control group. Our results showed that chickens treated with
T-Nil Plus® revealed non-significant changes in serum GSH level at 15t 7th and
14t day post-treatment. These data are in accordance with the result obtained by
Rageb et al,, (%) who reported that non-significant alterations of GSH level in Ross
broiler chickens administered mannan-oligosaccharide and B-glucan prebiotic. Our
results showed that chickens treated with Synertox® showed a marked elevation in
serum GSH level at 15t day and 7t day post-treatment. These findings are in har-
money with Zhang et al.,(>”) who reported that the effects of Bacillus subtilis in the
diet of broilers showed a significant increase of serum GSH when compared with
control group. Similarly, Bai et al.°®) stated that the serum glutathione (GSH) were
increased significantly by adding Bacillus subtilis into the broiler diets comparing
with control group.

Also Abdel-Moneim et al.,*”) reported that serum GSH level were significantly
increased in Japanese quail birds after administration of Bacillus subtilis spores in
the diet when compared with control group. T-Nil Plus® not alters the SOD
and CAT levels of treated chicks at 1 and 14 days post-treatment. These results
are in harmony with those recorded by Abdalhakim et al.(*2) who reported
that SOD and CAT activities were insignificantly changed post treatment with
Saccharomyces cerevisiae in rabbits. In the same line Abdalla et al.>% stated
that the serum levels of SOD and CAT was not altered post treatment with
Saccharomyces cerevisiae in calves. The obtained result showed that chick-
ens treated with Synertox® showed a significant increase in serum SOD and
CAT at 7 and 14 days after dosing. These results was in accordance with Zhang
et al,(57) who reported that there are a significant increase in the levels of serum
SOD and CAT of broiler chicken after dietary supplementation of Bacillus subtilis
comparing with control group. Similarly, Chen et al.(69 found that Bacillus
subtilis increased the activities of SOD and CAT which had a positive response on
antioxidant activity in serum of chickens. These findings revealed that probiotic
bacteria enhance anti-oxidant defense mechanism of poultry. This effect might be
due to the potency of probiotic bacteria to induce chelate free radicals, capturing
reactive oxygen species and inhibiting their cytotoxic activity Lin and Yen,(®") or due
to the components that Synertox® contains, that help in protein digestion.(®)

The recorded data showed that chickens given T-Nil Plus® evoked non-
marked alterations in serum levels of cholesterol, triglycerides, HDL and LDL. These
results are in accordance with Zamanizadeh et al.(62); Jazi et al.,(63) and Sohail et
al, (6% who reported that serum levels of cholesterol, triglycerides, HDL and LDL
were not affected by Saccharomyces cerevisiae supplementation. Similar results
were recorded by He et al., (> who reported that there are no-marked alterations
in serum levels of cholesterol, triglycerides and LDL at day 21 in broiler chickens
supplemented with Saccharomyces cerevisiae also, administration of Saccharo-
myces cerevisiae wall not alter serum levels of VLDL of broilers. This finding was
supported by Elkatcha et al.,*!) who reported that there is no significant changes
were observed in serum VLDL of broiler chickens supplemented with Saccharo-
myces cerevisige. Also, similar results were observed by El-Mahmoudy et al.(6)
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administration of Saccharomyces cerevisiae wall not alter serum cholesterol, tri-
glycerides, HDL, LDL and VLDL in rats.

The current study showed that chickens given Synertox® exerted non-marked
alterations in serum levels of cholesterol, triglycerides. These findings were noted by
Dewyatkin et al.(5); Mohebbifar et al,©® and Santoso et al.,®%) who observed
that no significant impact of a probiotic supplement on the level of cholesterol,
triglycerides in chicken blood also chickens given Bacillus subtilis extract exerted
non-marked alterations in serum levels of HDL and LDL. This result is reported by
Al-Baadani et al, (/9 who observed that no significant impact of Bacillus subtilis
supplement on the level of HDL, LDL and triglycerides of treated broilers. On the
other hand, administration of Bacillus subtilis extract evoked a significant decrease
in serum level of VLDL of treated broilers. Similar results were observed by Ab-
del-Moneim et al,,(*7) and Aliakbarpour et al.,(’!) who reported that there is a sig-
nificant decrease in in serum level of VLDL of broilers supplemented with Bacillus
subtilis to the diet.

Microscopic examination of hepatic sections from broiler group after receiv-
ing T-Nil plus® showed lymphocytic follicular aggregation, leukocytic cell infiltration
comparing with control group. These results are in accordance with Abd El Tawab
et al, (72 who reported that liver treated with probiotic and prebiotic showed leuco-
cytic cell infiltration in the fibrous connective tissue of the portal area and in hepatic
parenchyma. Hepatic sections from broiler group after receiving Synertox® showed
fibrous tissue proliferation infiltrated with mixed leukocytes and few leukocytic cells
infiltration around central vein. These findings were in the line with kilany et al.(3®)
who reported that liver treated with product similar to Synertox® showed portal and
interstitial leucocytic aggregation in hepatic cells.

Renal sections from broiler group after receiving Synertox® showed congested
interstitial blood vessels and mild interstitial edema. These results were relatively simi-
lar to those of kilany et al.(3®) who reported that kidney treated with product similar
to Synertox® showed acute cell swelling of renal tubules and congestion. Duodenal
sections from broiler treated groups (G2, G3) showed desquamated villous epithe-
lium due to the increase in lymphocyte populations due to the anti-inflammatory
role of the tested agents in the duodenum, these results were in accordance with
those of Awadin et al.(7%)

Conclusions

Synertox® induced a powerful effect comparing to T-Nil Plus®, as it induces a good
feed conversion ratio and increases the response of the birds against oxidative
stress.
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