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Abstract 

The development of mycotoxins (MT), Ochratoxin-A (OA) and T-2 toxin (T-2T), in hen feeding is a major concern 

for the livestock business since it negatively impacts the nutrition and productivity of broiler chicks. The analysis 

focuses on a specific subset of MT and could not contain the whole spectrum of MT that chickens deal with real-

world scenarios. In this analyze the beneficial impact of high-grade betonies (HGE) on broiler chicks that have been 

exposed to OA+T-2T, a mixture of both toxins. To examine the effects of adding bentonite (BE) to the diet of 

broiler chickens exposed to these MT, focusing on growing efficiency, organs weights and blood metabolic 

indicators. A combination of 336 Cobb broiler chicks (CBC) that were one day older were acquired from a 

professional breeder and distributed among several therapy categories. The blood samples were analyzed for the 

activities of gamma glutamyltransferase (GGR) and alanineaminotransferase (ALR). The analysis examined the 

effects of dietary amounts of Ochratoxin (OC) at 2 (ppm), T-2T at 3 (ppm) and HGE at 2% in a totally controlled 

approach. The administration of 2% HGE to feeds comprising OA, as well as the mixture of OA+T-2T, did not 

result in a substantial increase in physical weight at any age. Nevertheless, the group that received T-2T exhibited a 

substantial (P<0.05) enhancement in physical weight up to the fourth week of birth. The results of this investigation 

indicate that supplementing with HGE at the percentage tested did not effectively mitigate the negative impacts of 

OA+T-2T and their mixture in the feeds of broiler chickens. 
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INTRODUCTION 

The chicken industry had significant challenges due to MT, notably T-2T +OA, which are known for their 

detrimental effects on the nutrition and production of chickens. MT which is secondary metabolites produced by 

fungi can contaminate various feed ingredients and lead to substantial economic losses and compromised animal 

welfare (1). Medical practitioners have devised innovative strategies to mitigate the detrimental impact of MT on 

chickens, solving this significant concern. Evaluating the feasibility of BE as a viable option is a fascinating area of 

analysis. The distinctive characteristics of BE, such as its expansive surface area and capacity to absorb diverse 

chemicals, have generated awareness. It is an inherent clay mineral (2). 

All things considered, it's a great candidate for MT retention and preservation in chicken digestive systems. 

Trichothecenes such T-2T and OCs including OA have been connected with immune-suppression, reduced growth 

and organ damage, respectively. The purpose of BE's proactive examine is to remove these roadblocks and pave the 

way for a chicken producing method that is safer and better for the ecology (3). Figure (1) shows the BE minerals 

feeding in poultry. 
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Figure (1). Feeding chicks with bentonite minerals 

(Source: 

https://files.worldwildlife.org/wwfcmsprod/images/Do_not_use___Kipster_chicken___Sustainability_Works/story_

full_width/3ybxvd0xn2_P01_0480.jpg) 

T-2T, produced by Fusarium microbes, represents a serious threat to chicken nutrition. Because of its potent 

cytotoxic and immunosuppressive effects, the pharmaceutical can make people more susceptible to infections and 

reduce their immunity to disease (4). The nephrotoxic impacts and possible carcinogenic characteristics of MT, 

which are produced by fungi including Aspergillus and Penicillium, are reason for anxiety. As higher MT is found 

in food at the same time, there is a growing demand for effective mitigation strategies. Being able to bind with MT 

and limit their digestion, BE offers an attractive way to reduce the harmful effects of T-2T and OA on chickens (5).  

Regarding BE to exert its protective effects, physical attachment of MT to its surface is necessary, as this results in 

molecules that are less easily absorbed by the gastrointestinal tract. The capacity to bind MT not only lessens the 

exposure of hens to MT, but it also helps them to eliminate these toxins, resulting in a more thorough detoxification 

procedure. The effectiveness of BE as a MT organizer has been shown in many laboratory and animal experiments, 

establishing its potential use in commercial poultry farming (6). 

The BE as a preventative measure is its ability to attach to T-2T+OA, creating permanent combinations that can be 

eliminated from the organism. By doing this, BE functions as a protective barrier that prevents the consumption of 

MT, therefore reducing their harmful impact on essential organs and processes in hens. The multimodal nature of 

BE's activity includes physical adsorption, ion transaction and the production of insoluble structures, giving a 

complete technique to MT detoxification (7, 8). 

Study (9) investigated the concentration of uranium and the histological alterations in the systems (kidney, liver, 

brain) and muscles of broiler chickens after 7 days of exposure to high levels of "uranyl nitrate hexahydrate (UN)", 

as well as to evaluate the effectiveness of three different mineral adsorbents in providing protection. The examined 

adsorbents had the most pronounced protective effects in the L, ranging from 80% to 92%, as contrasted to the k 

(77% to 86%), brains (37% to 64%) and flesh (31% to 63%). 



 
 
 

353 

REDVET - Revista electrónica de Veterinaria - ISSN 1695-7504 

Vol 24, No. 3 (2023) 

http://www.veterinaria.org 

Article Received: 19 September 2023; Revised: 25 October 2023; Accepted: 29 November 2023 

Research (10) examined the combined impact and alterations in the microbial population resulting from the 

anaerobic combination of "chicken manure (CM)" and "cardboard (CB)". The combination of CM with “corn 

biomass CB enhanced the efficiency of the technology. Specifically, when CB was combined with CM at a 

proportion of 65:35, the largest enhancement of 14.2% was achieved, resulting in the production of 319.62 mL 

CH4/g VS.  

Article (11) analyzed the impact of CM treatment on the amounts and classification of Cd in rice particles cultivated 

under varying water circumstances. The overall proportion of decreased as the quantity of chicken dung poured 

increased conversely, the amount of inorganic was at its minimum when the chicken dung percentage was 1.0%. 

Paper (12) examined the possible impact of “tertiary-amine modified bentonite (TAMB)” on the nitrogen conversion 

and elimination of “volatile fatty acids (VFAs)” through the decomposition of CM. l the findings, it becomes evident 

that the TAMB supplement had the potential to decrease the levels of VFAs, CH4 emissions and nitrogen loss, 

hence enhancing the overall quality of the compost. 

Study (13) examined the impact of various amounts of "nanosilica (NS)" as an adsorbent product of MT on the 

growing performances and “hepatic histopathology (HH)” of broiler poultry when added to their meals. The findings 

demonstrated that supplementing broiler poultry' meals with an absorbent substance such as NS or BE, can 

mitigated the adverse consequences of MT and improved their reproductive efficiency. 

Research (14) analyzed the impact of preparation periods and the use of a pellet binder called "processed sodium 

bentonite (PSB)" on the composition of pellets, productivity of broiler poultry, structure of the minimal intestine and 

preservation of nutrients in developing broilers.  The study determined that a 2-minute conditioned of the food, 

which included 15 g/kg of PSB, enhanced the content of pellets and the retention of nutrients in broiler poultry. 

However, the impacts of conditioned duration and PSB values on most examined parameters were found to be 

contradictory. 

Article (15) evaluated the impact of incorporating halloysite into the feeds of broiler hens on their daily “body 

weight gain (BWG)”, “feed conversion ratio (FCR)”, “daily water consumption (DWC)” and some cleanliness 

indicators in the poultry barn. Eventually, including halloysite as a dietary supplement for broiler poultry produced a 

decrease in feeding production per unit of BWG and enhanced utilization of crude protein. As a consequence, this 

intervention contributed to the improvement of ecological circumstances. 

An analysis examined the beneficial impact of high-grade bentonite (HGE) on broiler chickens that were exposed to 

CA, (T-2T) and a combination of both toxins. 

Procedure and Equipment  

Research Creatures and Planning 

A collection of 338 day-old CBC was obtained from a regional breeder. They were randomly split into 25 groups, 

with each group consisting of 15 chicks, with an equivalent amount of males and females. Three of these groups 

were assigned to each of the 9 nutritional interventions. The study examined the effects of different amounts of OC 

2 (ppm) and T-2T 3 (ppm) in the nutrition, with or without a 2% concentration of HGE. The experiment followed a 

totally randomized architecture, resulting in a maximum of 9 dietary medications, each with three duplicates. Each 

set of chicks is kept in a separate enclosure inside a traditional deep rubbish container. Seven investigational feeds 

were designed based on a baseline food. The chicks in all the duplicates were raised until they reached five weeks of 

age, following consistent standard conditions. Incandescent lights were used for feeding until the chicks reached 
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four weeks of growth. Every cage was equipped with an automated bell-type drinker and a suspended tube feeding. 

The chicks were exposed to uninterrupted light for the whole duration of the investigation. 

Toxins Manufacturing 

OA+T-2T were produced with pure cultures of "Aspergillus ochraceus Microbial Type Culture Collection 

(AMTCC)" 4643 and "Fusarium sporotrichoides MTCC (FMTCC)" 1894. 

Food planning 

The normal food was created and synthesized to fulfill the nutritional needs of professional broilers throughout the 

initial (0-3 weeks) and finishing (4-5 weeks) nutrition. The starting feed had 2900 kcal/kg and 21.84% CP while the 

final meal contained 3000 kcal/kg ME and 19.68% CP. The chicks were given unrestricted access to eat and drink 

throughout the duration of the trials. To achieve desired amounts of 2% of OC and 3% of T-2T in meals comprising 

these toxins, compromised cultured components were applied to a baseline diet. Additionally, HGE was added at a 

concentration of 2% to create the various experimental meals. The MT content of the combined experimental meals 

was evaluated using the TLC technique. The feeding of experimental meals began on the initial day of the animals' 

lives and lasted until the end of the study at 5 weeks of birth. The chicks were immunized towards "Newcastle 

Disease (ND)" on the eighth day employing the “F1” variant diseases “Bursal Disease (IBD)” on the fourteenth day 

using an alternative variant.  

Statistics Gathering 

Regular measurements were taken for physical condition and feed consumption. At the conclusion of the 

experiment, blood samples were obtained from seven chicks in each experimental group (consisting of 3 males and 

4 females). The samples were taken by damaging the brachial vein when the poultry were six weeks old. Non-

heparinized needles were used to collect the samples. The serum was collected according to the usual protocol and 

kept at a temperature of -30 ºC for future examination. An automated analyzer was used to examine the individual 

blood samples for overall protein (P), serum albumin (SA), uric acid (UC) and the activity of GGR and ALR. The 

liver (L), kidney (K), gizzard (G), spleen (S), bursa of Fabricius (F) and thymus (T) were excised and quantified. 

The balances were calibrated to a real estimate of one kilogram and the treatment averages were computed. 

Mathematical Evaluation 

The observational information performed a “one-way ANOVA” test utilizing “General Linear Model (GLM)” 

technique of the Quantitative Assessment develops. The “Duncan multiple range (DMR)” test was used to compare 

the values. 

RESULTS AND DISCUSSION 

Physical dimensions 

When contrasted to the control group, the physique weights of the subjects were lower in the groups that received 

OA, T-2T, or OA+T-2T procedures. This reduction in physique weights started in the initial week for the OA and 

OA+T-2T groups with a 1% HGE addition to their nutrition and in the third week for the T-2T group. The decrease 

in physique weights persisted throughout the entire study period. The group that was given a mixture of OA+T-2T 

exhibited the smallest physique weight, whereas the control feeding resulted in the greatest physique weight. 

Administering a combination of OA+T-2T to chicks resulted in a notably (P<0.05) lesser decrease in physique 

weight increase compared to when either of the toxins was given alone, which aligns with previous findings. The 
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inclusion of 2% HGE in the “control diet (CD)” did not result in any substantial impact on physique growth 

comparing to the CD without supplementation. The integration of 2% HGE in the meal comprising OA, T-2T, or 

OA + T-2T did not result in a substantial enhancement in physique weights compared to the corresponding groups 

without supplementation. The ineffectiveness of HGE unprotecting chicks from the growth-depressing 

consequences of OA+T-2T, individually and in conjunction, can be due to its inability to reach the adsorption 

locations in the interfacial of the mud. Moreover, research has shown that several functional characteristics of sand, 

such as “cation exchange capacity (CEC)”, “surface density (SD)” and surface characteristics perform a crucial 

position in the immobilization of distinctive ligands. The findings corroborate earlier investigations indicating that 

BE did not improve the detrimental impact of OA on the physique weights of newborn chicks. Table (1) provides 

the poultry body weight. 

Table (1). The impact of HGE on broiler poultry physique weight (g) (Mean ± SE) (Source: Author) 

Describe  

Nutrition 

Investigations 

MT - - OA OA + T-2T 
OA + T-

2T 
T-2T 

OA + 

T-2T 

HGE 

2% 
- + - + - - + + 

Weeks 

I 
136.30 ± 

0.44A 

137.50 ± 

3.81A 

81.41 ± 

2.20BC 

87.24 ± 

2.55B 

132.1 

± 2.46A 

76.38 ± 

2.97C 

133.10 ± 

2.54 (a) 

79.23 ± 

0.71 BC 

II 
315.0 ± 

3.18AB 

321.5 ± 

2.60A 

112.9 ± 

4.38C 

119.9 ± 

3.97C 

305.4 

± 0.84B 

99.44 ± 

4.77D 

306.5 ± 

1.48 (b) 

98.47 ± 

3.02D 

III 
616.6 ± 

3.32A 

618.9 ± 

4.66 A 

232.6 ± 

4.64C 

238.1 ± 

4.54C 

583.9 

± 5.25B 

194.7 ± 

3.35D 

608.7 ± 

2.45 (a) 

195.2 ± 

3.06 D 

IV 
1015 ± 

2.94A 

1010 ± 

5.37A 

447.5 ± 

4.82C 

433.6 ± 

4.55C 

982.4 

± 6.32B 

322.6 ± 

3.38 D 

996.6 ± 

6.05 (ab) 

320.6 ± 

3.87D 

V 
1325 ± 

5.83A 

1330 ± 

7.00 A 

565.3 ± 

5.25C 

611 ± 

6.120C 

1285 ± 

4.69B 

492.23± 

3.28D 

1290 ± 

6.17 (b) 

495 ± 

4.60D 

 

Feeding efficiency proportion 

The combining of OC+T-2T contributed to a substantial (P<0.05) reduce in feeding effectiveness comparison to the 

“control group (CG)” across all age categories. The group that was given a combined of OA+T-2T had the lowest 

feeding effectiveness, whereas the CD had the greatest food effectiveness score. Impaired nutritional consumption, 

decreased “amino acid (AC)”, “dry matter digestibility (DMD)” and energy consumption in broiler chickens resulted 

in low feeding transformation performance when exposed to OA, T-2T and the combined of OA+T-2T at all stages. 

The combination of OA+T-2T at a concentration of 2% HGE to the CD did not result in any substantial 

improvements in the feeding efficiency proportion when comparing to the standard condition. Table (2) shows the 

poultry organ contents. The addition of 2% HGE to meals containing OA, T-2T and OA+T-2T combined did not 

result in a substantial difference in feeding converting proportion readings comparison to the individuals that were 
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exposed to the toxins alone. Nevertheless, the FCR levels of the T-2T and 2% amount HGE mixtures exhibit 

similarity to those of the CD. The current investigation's findings on the impact of BE on feeding effectiveness 

through “aflatoxicosis (AX)” are similar. Table (3) displays the blood genetics indicators in poultry. 

Table (2). The impact of HGE on broiler chicken organs contents (g/kg live weight) (Mean ± SE) (Source: Author) 

Describe  

MT - - OA OA T-2T 
OA + T-

2T 
(T-2T) 

OA + T-

2T 

HGE 2% - + - + - - + + 

L 
28.1 ± 

0.67c 

28.44 ± 

0.44bc 

31.77 ± 

0.77a 

29.77 ± 

0.99a 

29.1 ± 

0.44ab 

31.77 ± 

0.76a 

28.77 ± 

0.44abc 

31.77 ± 

0.77a 

K 
9.0 ± 

0.66c 
9.0 ± 0.68c 

12.44 ± 

0.77ab 

11.44 ± 

0.44ab 

11.1 ± 

0.61ab 

12.18 ± 

0.26ab 

10.44 ± 

0.44bc 

12.44 ± 

0.26a 

P 
5.77 ± 

0.44 

5.33 ± 

0.33 

4.77 ± 

0.44 

4.77 ± 

0.44 

5.77 ± 

0.44 

4.44 ± 

0.44 
5.44 ± 0.44 

4.44 ± 

0.44 

G 
24.44 ± 

0.44d 

24.0 ± 

0.67c 

25.77 ± 

0.99ab 

25.77 ± 

0.44ab 

27.1 ± 

0.67abc 

28.1 ± 

2.0ab 

26.44 ± 

0.67bcd 

28.18 ± 

0.93a 

S 
2.44 ± 

0.26 

2.77 ± 

0.26 

2.93 ± 

0.26 

2.77 ± 

0.26 

2.93 ± 

0.26 

2.84 ± 

0.26 
2.44 ± 0.26 

2.93 ± 

0.26 

F 
3.0 ± 

0.38a 

2.18 ± 

0.38a 

2.26 ± 

0.26ab 

2.18 ± 

0.38ab 

2.44 ± 

0.26ab 

0.944 ± 

0.26b 

2.77 ± 

0.26ab 

0.944 ± 

0.26b 

T 
4.77 ± 

0.44a 

4.77 ± 

0.44a 

3.17 ± 

0.55b 

3.0 ± 

0.38b 

2.43 ± 

0.26ab 

2.83 ± 

0.26b 

3.77 ± 

0.26ab 

2.93 ± 

0.26b 

 

Table (3). The impact of HGE on blood genetics indicators in poultry (Mean ± SE) (Source: Author) 

Describe  

MT - - OA OA T-2T OA + T-2T T-2T OA + T-2T 

HGE 2% - + - + - - + + 

Serum 

Protein 

3.93 ± 

0.33 ab 

4.04 ± 

0.34 a 

2.88 ± 

0.12 cd 

2.95 ± 

0.01 cd 

3.60 ± 

0.16 bc 

2.84 ± 

0.13 d 

3.67 ± 

0.14 ab 

2.79 ± 

0.018 d 
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SA 
2.25 ± 

0.10 a 

2.46 ± 

0.22 a 

0.86 ± 

0.11 b 

0.88 ± 

0.03 b 

2.17 ± 

0.16 a 

0.88 ± 

0.11 b 

2.25 ± 

0.03 a 

0.88 ± 

0.11 b 

UA 
685.6 ± 

13.72 d 

680.4 ± 

16.54 d 

1812.0 ± 

12.38 a 

1805.0 ± 

8.35 a 

1607.0 ± 

5.30 b 

1764.0 ± 

59.69 ab 

1158.0 ± 

33.67 c 

1740.0 ± 

68.96 ab 

GGR 
10.4 ± 

0.79 c 

10.8 ± 

0.50 bc 

16.9 ± 2.5 
ab 

16.23 ± 

0.83 abc 

14.93 ± 

2.8 abc 

17.43 ± 

2.8 a 

14.9 ± 

0.21 abc 

17.77 ± 

2.45 a 

ALR 
30.25 ± 

2.2 c 

30.78 ± 

2.79 a 

23.4 ± 

2.27 b 

24.0 ± 

0.51 b 

26.5 ± 2.3 

ab 

22.7 ± 

2.19 b 

27.5 ± 

0.82 ab 

22.43 ± 

0.53 b 

 

Organ contents 

The animals that received OA or T-2T individually or combined showed a substantial (P<0.05). However, there was 

no substantial difference in the amount of the pancreatic between the therapies. The addition of 2% HGE to the CD 

and meals including OA+T-2T, either individually or in arrangement, did not result in any decrease in the indices of 

the L, k, P and G comparing to the corresponding toxin CG as well as animals supplied with the CD. 

Measurement of lymphoid tissues 

In the categories that received either OA or T-2T individually or in arrangement, the proportional value of T was 

(P<0.05) lower than in the CG category, while the proportional values of F and S remained unchanged. The 

lymphoid tissues values of the control, OA, T-2T and OA + T-2T categories were not different from the toxin 

categories when 2% IRE was added to their meals. 

Blood genetics 

An evident decrease in blood complete proteins and albumin levels, as well as an elevation in serum uric acid levels, 

was found in the categories that were regarded with OA alone and the mixture of OA+T-2T. The group treated with 

T-2T showed a substantial decrease (P<0.05) in blood uric acid levels compared to the CG at five weeks of birth. 

The group that was fed a combination of OA+T-2T showed the most significant decrease in blood overall proteins 

and albumin levels, as well as the highest improve in blood uric acid stages. This effect was observed in the groups 

that were fed OA or T-2T alone. It is probably that this is a result of the inhibition of protein synthesis, which occurs 

when m-RNA transportation is impaired due to the connecting of T-2T to DNA. The integration of 2% HGE to the 

control and meals including OA, T-2T alone, or OA +T-2T did not enhance the blood biochemical readings. 

Blood enzymatic function 

Blood GGR function was (P<0.05) raised by OA and OA + T-2T combinations as contrasted to CG, whereas T-2T 

alone therapy had no effect on GGR levels. The maximum amount of blood GGR function was found in the OA+T-

2T combined category, following by the OA+T-2T alone fed categories, while the minimum amount of function was 

perceived in the CD group. The OA + T-2T combinations group had the minimum amount of blood ALR 

movement, following by the OA+T-2T fed alone groups, while the CD group had the greatest amount of blood ALR 

function. The elevated blood GGR values observed might be the result of hepatocyte degradation and consequent 

enzyme leaking into bloodstreams. The outcomes are changing blood GGR and blood ALR values. The integration 

of 2% HGE to the control, T-2T and OA + T-2T combinations led in no substantial reduction in GGR movement, 
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demonstrating that HGE has no protection against the deleterious consequences of MT similarly, adding HGE to 

meals containing OA, T-2T, or a OA+T-2T combined resulted in a small but marginal increase in blood ALR levels. 

CONCLUSION 

OA+T-2T are two examples of MT that are very harmful to chickens and can impair their immune systems, growth 

and general health. The purpose of this research was to determine if HGE might reduce the effects of OA, T-2T, or 

both on poultry. An experiment was conducted using 338-day-old Cobb broiler chicks. Different amounts of OA 2 

(ppm), T-2T 3 (ppm) and HGE (2%) were used. Organ contents, serum variables and other growth-related variables 

were examined in the investigation, which was carried out in a controlled method. The addition of 2% HGE to meals 

including OA or T-2T, or both, did not result in a substantial reduction in physical weight at any point in the 

research. The group that received T-2T alone showed a notable reduction in physique weight up to the fourth week, 

with a significance level of P<0.05. Total feed intake, feeding conversion proportion, mortality percentage, 

comparative organ contents and blood biochemistry were not improved by HGE supplements comparing to the 

toxin-fed condition. Therefore, HGE did not show effectiveness in reducing the negative impacts of pollutants in 

broiler chicken feed, according to the investigation's outcomes. Problems with extrapolating results to other MT are 

possible exposure variance and omission of certain chicken types or ages. Further research into its effectiveness 

against other MT along with its possible incorporation into chicken farming methods might improve the 

understanding and make it more useful.  
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