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Nutrition and Physiology

Effects of aflatoxin В1 on production traits, humoral immune response and immunocompetent 
organs in broiler chickens

1 2 3 1I. Valchev *, I. Zarkov , N. Grozeva , Y. Nikolov

1Department of Internal Non-Infectious Diseases, Faculty of Veterinary Medicine, Trakia University, 6000 Stara Zagora, Bulgaria
2Department of Veterinary Microbiology, Infectious and Parasitic Diseases, Faculty of Veterinary Medicine, Trakia University, 6000 Stara Zagora, Bulgaria
3Department of General and Clinical Pathology, Faculty of Veterinary Medicine, Trakia University, 6000 Stara Zagora, Bulgaria

Abstract. The aim of the present experiment was to investigate the toxic effects of aflatoxin В  (AFB ) on production traits (weight gain, feed intake and feed 1 1

conversion), antibody titre (antihaemagglutinins) after vaccination against Newcastle disease, relative weights of immunocompetent organs (thymus, spleen, 
bursa of Fabricius) and changes in their morphology. Also, the study aimed at testing the possibility for prevention of toxic effects of AFB  by supplementation of 1

poultry feed with the mycosorbent (Mycotоx NG). The experiments were conducted with five groups of ten 7-day-old Cobb broiler chickens in each. The formed 
groups were: group I – control, fed a standard compound feed; group II – experimental, whose feed was supplemented with 1 g/kg Mycotox NG, group III – 
experimental, receiving 0.5 mg/kg AFB ; group IV – experimental, receiving 0.8 mg/kg AFB  and group V – experimental, supplemented with 0.5 mg/kg AFB  1 1 1

and 1 g/kg Mycotox NG. The experiment's duration was 42 days. Production traits were evaluated on days 21, 35 and 49 days of age. The differences in relative 
weights of immune organs between control and experimental groups were determined after the end of the trial. Antibody titres after vaccination against 
Newcastle disease were determined in blood samples collected from v. metatarsalis medialis on days 21 and 42. Lower weight gain, feed intake, increased 
feed conversion ratio and relative spleen weight were established in experimental groups ІІI and IV. At the same time, relative weights of the thymus and bursa 
of Fabricius were statistically significantly lower than those in controls. Lower antibody titres were demonstrated in groups III and IV vs untreated birds. Atrophy 
and degenerative changes were observed in immunocompetent organs of birds from groups ІІI and IV. The supplementation of the feed with 1 g/kg Mycotox NG 
resulted in statistically significant reduction of the deleterious effects of AFB  on production traits, relative weights of immunocompetent organs and histological 1

changes. Also, dietary supplementation of group V with mycosorbent protected birds against the inhibiting effect of AFВ  on antibody formation against 1

Newcastle disease.

Keywords: Aflatoxin В , broilers, performance, Newcastle disease, prevention, Mycotox NG1
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Introduction and blood biochemical parameters (Fernandez et al., 1995; Oguz 
and Kurtoglu, 2000; Oguz et al., 2000; Basmacioglu et al., 2005; 
Umar et al., 2012), relative weights of visceral organs (Abousadi, Cereal crops are an important dietary energy source for birds. 
2007), impaired morphology of the liver and kidneys (Ortattali and Nevertheless, evidence exists that a major part of cereal-based 
Oguz, 2001; Zao et al., 2010; Yildirim et al., 2011), pancreas (Simsec feeds produced worldwide are contaminated with mycotoxins. 
et al., 2007), immune organs as bursa of Fabricius, thymus and Presumably, about 25% of produced cereals are contaminated with 
spleen (Ortattali and Oguz, 2001; Sakhare et al., 2007; Nahed, mycotoxins (Manafi et al., 2009). 
2012). One of the numerous toxic effects of aflatoxins is their The group of aflatoxins comprises closely related bioactive 
potential for disturbance of immune system. They are known to mycotoxins. They are highly toxic and carcinogenic 
inhibit the immune response, a pathway for increasing the difuranocoumarin metabolites, produced by fungi Aspergillus flavus 
susceptibility of birds to bacterial, viral and protozoan diseases and Aspergillus parasiticus (Mishra and Daradhiyar, 1991). 
(Ghosh et al., 1991; Qureshi et al., 1998). Aflatoxins are one of best Aflatoxins are common natural contaminants of cereal crops (Edds 
studied mycotoxins as their ability to suppress reticuloendothelial and Bortell, 1983). They are present even in the field, before the 
activity (Michael et al., 1973), primary immune response (Thaxton et harvest, and then during their storage, transportation, processing 
al., 1974), phagocytic activity of leukocytes and alveolar and packaging (CAST, 1989). Aflatoxin В  is the most toxic form 1

macrophages (Richard and Thurston, 1975, Chang and Hamilton, among all aflatoxins (AFB , AFG , AFG  and AFM ), encountered in 2 1 2 1
1997) are concerned. They also provoke a dose-dependent smaller naturally contaminated cereals, feeds and animal foodstuffs (Edds 
size of the thymus and bursa of Fabricius consequently to reduction and Bortell, 1983; Nilipour, 2002). Aflatoxins are low-molecular 
of functionally active cells as main factors of the immune response weight and lipophilic, thus they are rapidly (Kumagai, 1989) and 
(Ortatatli and Oguz, 2001) and decrease the antibody formation completely absorbed from the gut (Wogan et al., 1967). The toxic 
(Gabal and Azzam, 1998). Some reports have demonstrated that effects of aflatoxins in birds are characterized with reduced weight 
aflatoxins aggravate the severity of some infectious diseases in gain, feed intake, poorer feed conversion (Parlat et al., 2001; 
birds as salmonellosis (Boonchuvit and Hamilton, 1975), Marek's Bintvihok, 2002; Mohamadi et al., 2010), changes in haematological 
disease, coccidiosis (Edds et al., 1973) and infectious bursitis 
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(Azzam and Gabal, 1997). Aflatoxins provoke postvaccinal antibody chickens were vaccinated with live lyophilized vaccine against 
deficiency in chickens and turkey poults after immunisation against Newcastle disease (ND) NOBILIS® ND C2 via aerosol route. At 10 
fowl cholera (Pier et al., 1972). The inhibiting effect of aflatoxins on days of age, immunity was enhanced through revaccination with 
antibody production against Newcastle disease was established in lentogenic NDV vaccine (Nobilis ND Clone 30) via intraocular drops. 
broiler chickens (El-Zanaty et al., 1989; Indresh et al., 2013). During the experiments the weight gain, feed conversion and feed 

Different approaches for aflatoxin-contaminated feeds are intake were controlled by subgroups on days 21, 35 and 49 days of 
proposed (physical separation, heat inactivation, irradiation, the experiment. The access to food and water was free (ad libitum).
microbial degradation, chemical treatment) (Anderson, 1983). Since Blood samples were collected from v. metatarsalis medialis on 
the 1990s, a variety of mycosorbents have been successfully experimental days 21 and 42 in sterile plain vacutainers (FL medical, 
introduced. The main strategy of poultry industry with respect to Italy). After centrifugation and blood sera separation, they were 
aflatoxin decontamination is the utilisation of mycosorbents, which stored at – 20°С until analysis. The antibody titre was determined via 
absorb the toxins in the alimentary tract. Thus, bound aflatoxins are haemagglutination inhibition reaction (HI test) according to 
excreted with faeces (Bintvihok, 2002). at present, inorganic and Anonymous, OIE, Terrestrial Manual (2012).
organic mycosorbents as bentonites (Ibrahim et al., 2000; Rosa et For determination of the weights of immunocompetent organs 
al., 2001), natural and synthetic zeolites (Kececi et al., 1998; Kubena (bursa of Fabricius, thymus, spleen,) the chickens were euthanased 
et al., 1998; Miazzo et al., 2000; Oguz et al., 2000; Zao et al., 2010) through cervical dislocation according to Ordinance 15 on the 
and mycosorb (Saccharomyces cerevisiae; SCE) (Marin et al.,, minimum requirements for the protection and welfare of 
2003; Yildirim et al., 2011) are preferred due to their high ability for experimental animals and the requirements for the establishment, 
binding aflatoxins and the resulting preventive or alleviating effects cultivation and/or delivery (Official Gazette 17/2006).
on aflatoxin toxicity. Specimens from the thymus, bursa of Fabricius and spleen 

The aim of the present study was to follow out the effect of were obtained after the euthanasia for histological examination, 
aflatoxin В  and Mycotox Ng, either independently or in combination fixed in 10% formalin and embedded in paraffin after dehydration in 1

ascending ethanol series. Then 3 m sections were cut on a Leica RM on production traits, humoral immune response, relative weights 
2235 microtome and stained with haematoxylin/eosin.and morphology of immunocompetent organs.

The experiments were approved by the Animal Ethics 
Committee of the Faculty of Veterinary Medicine, Trakia University 
(permit No 49/29.09.2012). Data were processed statistically using Material and methods
one-way ANOVA and Tukey-Kramer test (P0.05).

The experiments were carried out with 50 7-day-old Cobb 
broiler chickens from both genders divided into  five groups of ten 

Resultsbirds each. The experimental design was as followed: 
· Group I (control) – fed balanced compound feed according 

Weight studiesto the age produced by Provimi feed plant, Stara Zagora;
The effects of supplementing aflatoxin В  and Mycotox NG, · Group II (experimental) – the feed of birds was 1

supplemented with 1 g/kg Mycotox NG (Ceva Sante Animale, either independently or in combination on live weight gain, daily feed 
France); intake and feed conversion are presented in Tables 1, 2 and 3. 

· Group III (experimental) – the feed of birds was Compared to controls, weight gain during the first study period (day 7 
supplemented with 0.5 mg/kg aflatoxin B ; to day 21) was reduced by 22.51% in group ІІI and by 27.58% in 1

group IV (p<0.001). During the second (days 21 – 35) and third (days · Group IV (experimental) – the feed of birds was 
35 – 49) periods, the weight gain was reduced by 22.59% and supplemented with 0.8 mg/kg aflatoxin B ; 1

18.68% in group ІІI and by 28.42% and 19.49% in group IV vs · Group V (experimental) – the feed of birds was 
untreated birds (p<0.001). Daily feed intake was reduced in groups supplemented with 0.5 mg/kg aflatoxin B and 1 g/kg Mycotox NG. 1 

III and IV by 11.14% and 13.72% (first study interval), by 4.64% and The used aflatoxin В  was produced by Aspergillus flavus (99% 1
9.89% (second study interval) and by 4.2% and 4.23% (last time purity) and purchased from Sigma-Aldrich, Germany. Experimental 
interval) at p<0.001. Feed consumption per unit weight gain was and control chickens were reared under optimum microclimatic 
increased in groups III and IV by 14.47% and 19.07% (first period), conditions compliant to Ordinance 44/ 2006. At one day of age, 
23.23% and 26.76% (second period) and 17.76% and 19.42% (third 

Table 1. Effect of aflatoxin В  (AFB ) only or co-administered with Mycotox NG on daily weight gain of broiler chickens. 1 1

Data are presented as mean ± SEM, n=10

a b c* Level of significance: P<0.05; P<0.01; P<0.001; 1 - vs control group I; 2 - vs group II; 3 - vs group III;
4 - vs group IV

- - -

Daily weight gain (g)
Groups

21 days of age 35 days of age 49 days of age% % %

І

ІІ

ІІІ

ІV

V

37.42±0.61

37.81±0.56
1c,2c29.00±0.30
1c,2c,27.10±0.44
1а,2c,4c35.06±0.49

54.06±0.92

53.92±0.75
1c,2c41.85±0.71
1c,2c,3c38.70±0.19
1a,2a,3c,4c50.06±0.65

70.78±0.94

70.35±0.65
1c,2b57.56±0.87
1c,2c56.99±1.26
1b,2b,3c,4c65.56±1.53

100

    0

 -22.51

 -27.58

   -6.31

100

    0

 -22.59

 -28.42

   -7.4

100

    0

 -18.68

 -19.49

   -7.38



Table 2. Effect of aflatoxin В  (AFB ) only or co-administered with Mycotox NG on feed conversion ratio of broiler chickens.1 1

Data are presented as mean ± SEM, n=10

a b c* Level of significance: -P<0.05; P<0.01; P<0.001; 1  vs control group I; 2 vs group II; 3  vs group III;
4 - vs group IV

- - - - -

Feed conversion ratio (g/g)
Groups

21 days of age 35 days of age 49 days of age% % %

І

ІІ

ІІІ

ІV

V

1.52±0.025

1.50±0.022
1c,2c1.74±0.029
1c,2c1.81±0.029
1a,2c,3a,4c1.63±0.021

1.98±0.033

1.98±0.028
1c,2c2.44±0.041
1c,2c2.51±0.089
1a,2a,3a,4c2.17±0.02/8

2.42±0.026

2.43±0.022
1c,2c2.85±0.041
1c,2c2.89±0.062
1a,2a,3a,4c2.63±0.070

100

  +1.32

  +14.47

  +19.07

  +7.23

100

    0

+23.23

+26.76

  +9.59

100

    0

+17.76

+19.42

  +8.67
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period) (p<0.001). Chickens from group V, in which 0.5 mg/kg AFB  effect on relative effects of immune organs (р0.05). 1

was co-administered with 1 g/kg mycosorbent (Mycotox NG) 
demonstrated a partly alleviation of adverse effects of AFB  on daily 1

weight gain and feed conversion (p<0.05–p<0.001). Compared to 
controls, there was no statistically significant difference in daily feed 
intake. Furthermore, the daily weight gain, daily feed intake and feed 
conversion in group II (which received only 1 g/kg Mycotox NG) did 
not differ significantly as compared to untreated controls (р0.05). 

Relative weights of visceral organs – spleen, thymus and bursa 
of Fabricius (g/100 g live weight) are presented in Table 4. Chickens 
from groups III and IV, treated with 0.5 or 0.8 mg/kg aflatoxin В with 1 

the feed, had statistically significantly lower weights of their thymus 
and bursa of Fabricius vs controls (p<0.001). also, the spleen was 
substantially heavier vs group I (p<0.001). The addition of 
mycosorbent to the feed of group V resulted in considerable 
reduction of adverse toxic effects of AFB  on visceral relative weights 1

(p<0.05–p<0.001). At the same time, the supplementation of 1 g/kg 
Mycotox NG to compound feed of group II did not have a deleterious 

Table 3. Effect of aflatoxin В  (AFB ) only or co-administered with Mycotox NG on daily feed consumption of broiler 1 1

chickens. Data are presented as mean ± SEM; n=10

a b c* Level of significance: P<0.05; P<0.01; P<0.001; 1  vs control group I; 2 vs group II; 3  vs group III;
4  vs group IV.

- - - - - -
-

Daily feed consumption (g)
Groups

21 days of age 35 days of age 49 days of age% % %

І

ІІ

ІІІ

ІV

V

56.96±0.036

56.94±0.034
1c,2c50.62±0.024
1c,2c49.15±0.015
3c,4c57.00±0.027

106.88±0.038

106.90±0.039
1c,2c101.93±0.032
1c,2c,3c  96.31±0.028
3c,4c108.45±0.020

171.20±0.075

171.16±0.055
1c,2c164.01±0.042
1c,2c163.96±0.048
3a,4c  171.8±0.070

100

    0

 -11.14

 -13.72

    0

100

    0

   -4.65

   -9.89

    0

100

    0

   -4.2

   -4.23

    0

Table 4. Effect of aflatoxin В1 (AFB1) only or co-administered with Mycotox NG on relative weights of immunocompetent
organs of broiler chickens. Data are presented as mean ± SEM; n=10

a b c* Level of significance: P<0.05; P<0.01; P<0.001; 1  vs control group I; 2 vs group II; 3  vs group III;
4  vs group IV.

- - - - - -
-

Groups Bursa of Fabricius Thymus Spleen

I

II

III

IV

V

0.20±0.006

0.22±0.006
1c,2c0.14±0.004
1c,2c0.12±0.004
1a,2c,3c,4c

0.18±0.006

0.26±0.012

0.27±0.012
1c,2c0.17±0.007
1c,2c0.15±0.011
1c,2c,3a,4c0.22±0.007

0.10±0.003

0.11±0.002
1c.2c0.16±0.003
1c,2b,3c0.17±0.003
1b,2b,3c,4c

0.12±0.004

Table 5. Effect of aflatoxin В1 (AFB1) only or 
co-administered with Mycotox NG on haemagglutination
inhibition antibody titre (log) against Newcastle disease in
broiler chickens. Data are presented as mean ± SEM; n=10 

a b c* Level of significance: P<0.05; P<0.01; P<0.001;
1  vs control group I; 2 vs group II; 3  vs group III;
4 - vs group IV.

- - -
- - -

Groups

I

II

III

IV

V

  8.1±0.31

  8.2±0.53
1b,2c5.00±0.66
1c,2c4.51±0.66
3a,4b7.29±0.42

8.9±0.54

8.8±0.61
1c,2b5.7±0.55

1c2c5.05±0.24
3a,4b8.19±0.59

Antibody titre

day 21 day 42
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Immunological investigations lymphoid cell population in lymph follicles and follicular dystrophy 
As seen from Table 5, chickens receiving increased doses of were present in groups III and IV (Figure 2). Most commonly, 

aflatoxin  (0.5 or 0.8 mg/kg; groups III and IV) exhibited statistically karyopyknosis and lymphocytic karyorrhexis were seen. Among 1

lymph follicles in birds in group V, oedema could be frequently seen significant reduction of antibody production against Newcastle 
(Figure 3). Similar changes were not observed neither in control, nor disease ( 0.001). The dietary supplementation with Mycotox NG to 
in the other experimental groups.feed containing 0.5 mg/kg AF  (experimental group V) exerted a 1

The most important pathomorphological changes in the spleen protecting effect against the harmful effects on antibody production 
concerned the lymphatic tissue of germinative centres, whose ( 0.05). Also, the added mycosorbent to the ration of group II did not 
number and size were reduced in the birds from group IV, and the influence negatively the antibody production ( 0.05).
major part of cells showed karyolysis, karyopyknosis and 
karyorrhexis (Figure 4). The dystrophic changes were less intense in Histopathological investigations 
birds from group III, whereas in those from group V, these changes Reduction of lymphatic tissue of immunocompetent organs – 
were almost not observed.thymus, spleen and bursa of Fabricius – has occurred in birds from 

groups III and IV. The thymus exhibited degenerative changes and 
cell rarefaction of lymphatic tissue in the cortical layer; the extent of 
rarefaction being more pronounced in group IV as compared to Discussion
group III. In some birds, cell rarefaction was so strong that the 
boundary between cortex and core has disappeared (Figure 1). Aflatoxins are mycotoxins of special significance for the poultry 
Single haemorrhages were observed. In birds from group V, the industry, due to their high toxicity and the frequent contamination of 
lymphatic cell reduction was considerably milder. feeds (Abousadi et al., 2007). Lower weight gain is causing serious 

In the bursa of Fabricius, moderate to strong reduction of 

 1.
μ

 2. 

μ

 3. 

μ

 4. 
μ
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economic losses and at the same time, AF-dependent diseases in 1975).
domestic fowl. Adverse effects of AFВ  on studied production traits In rats whose feed was supplemented with 1 mg/kg AFB  over 6 1 1

are consequent to anorexia, protein synthesis and lipogenesis weeks, Nahed (2012) observed degenerative and haemorrhagic foci 
inhibition (Oguz and Kurtoglu 2000; Oguz et al., 2000; Parlat et al., in the pulp of the spleen, degenerative blood cells, megakaryocytes, 
2001). Impaired liver function and the resulting poor utilisation of irregular arrangement of leukocytes in the white pulp, white pulp 
carbohydrates, proteins, nucleic acids and fats are the mechanisms atrophy, haemosiderin granules, as well as congestion events. In 
influencing the production traits and poultry health in general (Parlat broiler chickens treated with 0.2 mg/kg AFB  in their feed, Sakhare et 1

et al., 1999; Miazzo et al., 2000; Ortatatli and Oguz, 2001). Aflatoxins al. (2007) demonstrated necrotic foci in germinal centres, central 
decrease the activities of enzymes participating in carbohydrate, artery sclerosis, reduction in lymphocyte counts, hyperplasia of 
proteins and nucleic acids conversion in broiler chickens (Cambell et tunica intima of spleen arterioles and degradation of elastic fibres. In 
al., 1983). The nutritional deficiency, observed secondary to the bursa of Fabricius, cells  in lymphoid follicles' core were less 
aflatoxin toxicity, could decrease the utilisation of nutrients numerous. Similar changes with haemorrhagic foci were present in 
(Abousadi et al., 2007). Lower feed consumption could be attributed lymphoid follicles of the thymus. In broiler chickens receiving 4 
to enhanced protein catabolism and higher blood ammonia mg/kg total aflatoxin В with the feed, lymphoid organs (thymus, 
concentrations (Sadeghi et al., 2014). bursa of Fabricius and spleen) exhibited reduction of lymphoid cell 

The thymus, the spleen and the bursa of Fabricius are the counts, atrophy, lymphoid follicles necrosis and haemorrhages 
organs responsible for the humoral and cell-mediated immune (Ortatali and Oguz, 2001; Ortatali et al., 2005;  et al., 2007; 
response in broiler chickens, which should remain functionally active Mohamed and Mohamed, 2009). 
over lifetime (Huff et al., 1992; Qureshi et al., 1998; Sakhare et al., The addition of 1 g/kg mycosorbent (Mycotox NG) exerted a 
2007). The weak postvaccinal immune response in chickens, protective effect against the adverse effects of AFB  on post vaccinal 1

supplemented with aflatoxin В  via their feed could be attributed to 1 humoral immune response against Newcastle disease. This finding 
the regressive development of the thymus and the bursa of Fabricius agrees with other results (Swamy and Devegowda,1998; Ibrahim et 
(Qureshi et al., 1998; Ortatatli and Oğuz, 2001). In broiler chickens, al., 2000; Raju and Devegowda, 2002; Oguz et al., 2003; Girish and 
supplemented with 2.5 mg/kg total aflatoxin in their feed, Ortatali and Devegowda, 2006; Manafi, M., 2012). Increased antibody titres 
Oguz, (2001) established atrophy and reduction of lymphoid cell against infectious bursitis and Newcastle diseases after 
counts in the thymus and bursa of Fabricius. At the same time, the supplementation of AF-contaminated feed with mycosorbents are 
authors observed a less pronounced reduction of splenic lymphoid attributed to the ability of mycosorbents to bind aflatoxins, as well as 
cells. The established spleen lesions supported the immunotoxic to their indirect effect on cell immunity through activation of Т- and В-
and haemotoxic effects of aflatoxins (Gabal and Azzam, 1998, lymphocytes and macrophages (Lyons, 1994). A milder severity of 
Ibrahim et al., 2000). The intake of aflatoxins by birds could influence histological lesions of immunocompetent organs of broiler chickens 
humoral and cell-mediated immune response and thus, increase the was reported after supplementation of AF-contaminated feeds with 
susceptibility of animals to infectious diseases. The increased natural zeolite (clinoptilolite) (Ortatali and Oguz, 2001; Ortatatli et al., 
relative weight of the spleen is interpreted as a compensatory 2005) or the herbo-mineral mycosorbent Toxiroaк (Sakhare et al., 
mechanism of reduced functional activity and lower thymus and 2007).
bursa of Fabricius weights (Hesham et al., 2004; Khadem et al., The addition of Мycotox NG to the feed of group V had a partly 
2012). protective effect with respect to the inhibiting effect of АFB  on 1

The immunotoxic effects of aflatoxins in domestic fowl are well production traits. Similar data were reported in chickens whose 
studied by a number of investigators (Michael et al., 1973; Richard contaminated feed was supplemented with mycosorbents (Rosa et 
and Thurston, 1975; Chang and Hamilton, 1997). The results from al., 2001; Aravind et al., 2003; Miazzo et al 2005; Girish
the present study showed a reduction of antibody titres against Devegowda ). 
Newcastle disease compared to control chickens. These data were 
comparable to those reported by other researchers (Ghosh et al., 
1991; Hegazy et al., 1991; Gabal and Azzam, 1998), about the Conclusion
immunotoxic effect of aflatoxins at dietary levels from 100 to 2500 
ppb. The immunosuppressive effect of aflatoxins is due to protein The results suggested that the supplementation of poultry 
synthesis inhibition (Oguz et al., 2003) including proteins with compound feeds with 0.5 mg/kg or 0.8 mg/kg AFB  had an adverse 1
specific function such as immunoglobulins type G (IgG) and A (IgA), 

effect on production traits manifested with lower weight gain, feed 
as well as to inhibited migration of macrophages (Ibrahim et al., 

intake and higher feed expenditure per unit weight gain. Tested 
2000), impaired haemolytic activity of complement, lower 

aflatoxin В  doses provoked a dose-dependent reduction of antibody 1lymphocyte counts, damaged bursa of Fabricius and lower 
titres against Newcastle disease and altered the morphology of 

production of cytokines by lymphocytes (Gabal and Azzam, 1998). 
immunocompetent organs. The relative weights of the thymus and 

Apart to inhibited protein synthesis, decreased antibody titres are 
bursa of Fabricius were statistically significantly lower than those in 

due also to reduced and DNA synthesis consequently to lower amino 
controls, whereas the relative weight of the spleen was higher. The 

acid transportation and m-RNA transcription rate (Thaxton et al., 
supplementation of the feed with 1 g/kg Mycotox NG resulted in 

1974). When present in poultry feeds, AF reduced considerably post 
statistically significant reduction of the deleterious effects of AFB  on 1vaccinal immunity against Newcastle disease and could provoke the 
production traits, relative weights of immunocompetent organs and disease even in flocks with proper vaccination (Lesson et al., 1995). 
histological changes. Also, dietary supplementation of group V with Aflatoxins increase the activity of liver and muscle lysosomal 
mycosorbent protected birds against the inhibiting effect of AFВ  on 1enzymes causing enhanced antibody degradation (Tung et al., 
antibody formation against Newcastle disease.

Sakhare

 & 
  2006; Zao et al., 2010; Yildirim et al., 2011
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