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Introduction 





 

  Up till now, more than 300 chemically 
different mycotoxins have been identified 
but aflatoxins and ochratoxins are 
considered to be the most important ones 
(Perrone et al., 2007). 

 

 

 Among all aflatoxins, aflatoxin B1 (AFB1) has 
the highest toxicity.  



 prolonged exposure to AFB1 liver cancer may 
develop, especially in persons with hepatitis 
B antigens (Lu, 2003; Sun and Chen, 2003).  

 

 

 (WHO) classifies AFB1 as a human carcinogen 
and proposes no safe dose (Anklam et al., 
2002).  

 



 Aflatoxins B1, B2, G1 and G2 are produced 

by 

1)  A. flavus (A+fla+toxin), 

2)  A. parasiticus and  

3) A. nomius  

4) various species of Penicillium, Rhizopus, 

Mucor and Streptomyces 

usually ,AFB1 predominates (60-80% of the 

total aflatoxin content). 



  Aflatoxin B1 is one of the most 

abundant, most toxic and the most 

potent naturally occurring carcinogenic 

substance known. 

 

 Can cause malignant hepatocellular 

carcinomas  at amounts as low as 1 ppb 

in the diet of trout  



 
Environmental pollution with 

Aflatoxins 
 



corn, sorghum, barley, rye, wheat, 
peanuts, soya, rice, cottonseed and 
nuts as peanuts and pistachio  

All species of animals are susceptible  

dose, duration of exposure, species, 
age, sex and nutrition 

Toxic and carcinogenic properties, 
depending on dose and duration of 
exposure 

Feed and 
Food 

  Animals 

 Humans 



Aflatoxin b1 
HYDROXYLATION 

Aflatoxin M1 

MILK 

Epoxidation 

Aflatoxin 
epoxide 

Interact with DNA 
Hydration into dihydro, 
dihydroxy-Aflatoxin 

Interaction with 

enzymes & 

acute toxicity  

Cancer 

Teratogenic 

mutagenic 

Mode of action 



Ingested by animals 

and reaches the liver 

via portal circulation 

 activated &bound 

to liver tissues 

 bile and feces 

circulatory blood  

Metabolized in the liver 

      Eggs 

        Milk 

   Edible tissues 



 fat depots of the chicken , liver, kidney, 

bone marrow , brain and muscles 

 Eggs (more than 1000ppb in feed) 

 Milk of dairy animals 

 Breast milk 

 

 



Man 

Plant and 

plant 

products 

Carry-

over 

from 

milk 

Milk 

products 

Residues 

in animal 

tissues 

Breast 
milk 

The International Agency for Research on Cancer (IARC, 1993) 
classified AFB1 and AFM1 as class 1 and 2B,human carcinogens. 
respectively 



 A study was conducted during 2005 in Egypt 

included 443 samples of breast milk from 

nursing mothers and out of which 248 samples 

were positive for AF B1 at concentration  

   4.2-889 ng/kg  

 where max. intake is  18 ng/person/day for 

total aflatoxins and 44 ng/ person/ day for 

AFM1 (WHO, 1998) 



  vomiting 

  convulsions and coma. 
  Hypoglycaemia  
  elevated serum transaminases  
  palpable liver 
  high colored urine 
  edema of feet 
Jaundice, rapidly developing ascitis 
  hypertension  
high mortality rate 



 Gastrointestinal and hepatic neoplasms  
 
 Human hepatic cell carcinoma (HCC) 

 
 Chemically binds to DNA to cause structural 

DNA alterations with the result of genomic 
mutation 



 

 Affecting ducklings, broilers, layers, turkeys and 

quail.  

 Severe economic losses in the poultry industry as it 

impairs all important production parameters e.g.,:  

 Severe reduction in Reproduction and Hatchability. 

 Immunosuppression and increased susceptibility to 

infections. 

 Marked Hematological and biochemical alterations. 

 



  Decreased water and feed intake 

  weight loss 

 dullness 

 stunting 

  ruffled feathers 

  poor appearance and paleness 

  trembling, ataxia, lameness, paralysis of the legs  

 and wings gasping, prostration and death. 



 

 High mortality  

  dramatic reduction of egg production  

 Egg size, egg weight and yolk as percent of 

total egg size are decreased 



 The Food and Drug Administration (FDA) has 

established human and animal feed levels.  

 The action levels for human food are 20 ppb total 

aflatoxins with the exception of milk, that has an 

action level of 0.5 ppb AFM1.  

 For animal feeds, the action levels for aflatoxin is 

also 20 ppb (for all species) 

 





From the introduction given it appears 

clearly that environmental pollution of 

feed and food with aflatoxin B1 

drastically affect poultry and animal 

industry and constitutes a serious public 

health hazards. 

 



 Reducing the environmental pollution with aflatoxin 

in chicken meat, eggs and with subsequent improving 

of the animal performance and minimization of the 

public health hazards.  

 

 This is based on trials to develop an immunologically 

based clearance process in the body that works by 

blocking initial absorption of the toxin and 

neutralize the absorbed one.  

 



 

1-Preparation of safe and potent aflatoxin 

B1 vaccine. 

 

2- Evaluation of the immunizing potential of 
the prepared vaccine in chicken model 
(broilers and layers), and determination of: 

 

 



 Its effect on reducing the AFB1 residues in 
edible chicken meat (breast muscle and liver) 
and table eggs. 

 

 

 Evaluation of its effect on the health and 
production performance of the immunized 
chicken. 
 



 

 

 

 

 



 1) Production of Aflatoxin B1 on different culture 

media 

 

Photo (1): Culture of   A. flavus standard strain grown 

in synthetic high salt (SH) medium for aflatoxin B1 

production. 

  



 Photo (2): Yellowish pigmentation of aflatoxigenic 

strain of  A. flavus on YES broth. 



 

 Measurement of AFB1 concentration by HPLC 
in SH medium gave a yield of 432µg/L, while 
in YES broth medium a higher yield of AFB1 
(825µg/L) was obtained. 

 
  On the other hand, AFB2 was produced on SH 

medium as 47.8 µg/L, while it gave only 25 
µg/L on YES broth medium. 



 2) Concentration of the aflatoxin culture filtrate 

and toxin extraction(Del Bianchi, M. et al.,2005): 

 

 



3) Preparation of AFB1-oxime-protein conjugates 
(Chu, F. S. and Ueno, I. 1977): 

 

 Since AFB1, has no reactive group for coupling 
reactions, AFB1 was first converted to AFB1-O-
carboxymethyloxime (Afla B1-oxime) by adding 
Carboxymethyl hydroxylamine hemihydrochloride 

  

 The AFB1  immunogen was prepared by conjugation 
of AFB1- oxime with BSA in the presence of  
EDPC(1Ethyle,3,3Dimethylaminopropyle,carbodiimid
e(water soluble Carbodiimide-Sigma) 

 

 

 

 



Fig. (1): The curve of absorbance of AFB1-BSA standard  

               conjugate (Sigma). This considered as 100% 
Fig.(2):The examined sample of the prepared AFB1-BSA 

conjugate 
  

Fig.(3): AFB1-BSA conjugate in both standard and examined sample. 



 A water-in-oil emulsion was prepared by 
using a sterilized Potter-Elvehjem type 
homogenizer and sterile Isa 70 oil adjuvent 
(7:3 vol/ vol)  

  

 The total amount was estimated as each bird 
received 0.5 ml of the vaccine emulsion 
which contained 50 microliters of AFB1 
conjugate. 

 
 



 Each bird of each treatment group received 

50µg in an amount of 1/2 ml vaccine 

preparation/dose in total of 2 doses (1st 

dose booster doses). 

 

 All birds in tested groups (broilers 
and layers) were injected s/c. 
 



     Chicken         

        groups 

  

  

Time plan 

  Group- A 

  

Group- B 

  

Group- C 

  

Group-D 

  

Number of 

Chickens   : 

Age                                  

: 

25 

one day 

old chicks 

25 

one day 

old chicks 

15  

Egg laying 

hens 

15  

Egg laying 

hens  

Days  

1- 5 

Acclimatization             

Day - 6 Serum Samples -1 
Pre – treatment serum 

collection 

            

Day-  7 Vaccination    

Dose-1 

   -    - 

Dose  : 50 ug - 50ug - 

Route: S/c   s/c   

Day- 20 Serum Samples -2 
Serum after 2 weeks from 

primary immunization 

            

Day- 21 Vaccination    

Dose-2 
Serum after secondary 

immunization  ( Booster 

dose) 

50 ug - 50ug - 

Day- 28 Serum Samples -3 
serum 7 days after the  

booster dose 

            

Two weeks 

Day28- 45 

Aflatoxin 

challenge 

            

Day- 45 Serum Samples -4 
serum 17 days post 

challenge 

            

Day  45 - Serum 

samples 

- Breast 

muscle 

- liver 

- Egg  

Measurement of aflatoxin level in samples from  

tissues and organs of  immunized and control 

chickens 



Type of feed Concentration of AFB1(µg/kg) 

Broiler-starter ND* 

Broiler-grower ND 

Broiler-finisher ND 

Layer feed ND 

Contaminated diet  used for 

challenge test 
112 

d 



Time of sample collection Control Test P value 

7days old  

Before 1st dose of vaccine 

184.00  

± 21.19 

197.00  

± 17.19 

0.149  

(Non-

significant) 

14 days old 

(1 week after 1st dose of 

vaccine) 

513.00  

± 36.38 

538.00  

± 41.98 

0.172  

(Non-

significant) 

28 days old 

(1 week after 2nd  dose of 

vaccine) 

1752.0

0  

± 

103.90 

1662.5

0  

± 

134.60 

0.113  

(Non-

significant) 

45 days old 

( after challenge) 

2224.5

0  

± 

166.67 

2282.0

0  

± 

175.80 

0.463  

(Non-

significant) 

 Mean ± standard deviation of body weight of study groups at 

different time points 
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 Results of independent samples t-test showed 
that there was no significant difference 
between control and test groups in mean body 
weight at different time points 

 
 

 Egg production was reduced by 20% in the test 
group of layers one week following 
administration of the 1st dose of the vaccine. 





control non- immunized challenged (right enlarged fatty liver 
with petechial hemmorhages) and test immunized challenged 

(left normal) birds.   
  

 







  

Phases of sample 

collection 

  

End point 

Broilers Layers 

  

2 weeks after 1st dose 

of vaccine 

  

1/400-1/800 

  

1/1600-1/3200 

  

1 week after 2nd dose 

of vaccine 

  

1/800-1/3200 

  

1/1600-1/3200 

  

17 days post 

challenge 

  

1/800-1/3200 

  

1/3200 



  

Source of Samples 

Concentration of AFB1  pg/g 

Muscles livers 

  
 

Non-Immunized birds 
(Challenged) 

  

 

34.3 – 49.0 

  

  

 

 

16.0 - 25.0 

Immunized challenged  

birds 

ND* ND* 

HPLC measurements of AFB1 residues in 
samples collected from breast muscle and liver 
of tested and control birds 
 



 

Phase of sample 

collection 

Concentration of AFB1 pg/g 

AFG1 AFB1 AFG2 AFB2 Total 

Aflatoxins 

 

At the beginning 

of 

experiment(non- 

immunized) 

 

6.4 

 

ND* 

 

3 

 

ND* 

 

9.4 

 

3.6 

 

ND 

 

4.8 

 

ND 

 

8.4 

 

 

2 weeks after 1
st
 

dose 

 

4.7 

 

ND 

 

9.6 

 

ND 

 

14.3 

 

2.3 

 

ND 

 

6.4 

 

ND 

 

8.7 

 

1 week after 

booster dose (pre 

challenge) 

 

6.2 

 

ND 

 

2.5 

 

ND 

 

9.1 

 

1.9 

 

ND 

 

ND 

 

ND 

 

      1.9 

 

Post challenge 

(end of 

experiment) 

 

0.9 

 

ND 

 

ND 

 

ND 

 

0.9 

 

1.3 

 

ND 

 

3.1 

 

ND 

 

4.1 

Non-immunized 

challenged birds 

 

4.4 

 

0.2 

 

7.2 

 

ND 

 

11.8 
 



 
 The prepared Aflatoxin B1 vaccine has no 

harmful or side effects on the immunized birds 
where the body weight and performance 
remained normal. Also egg- laying was reduced 
shortly in the first week after vaccination of 
laying hens then returned to its normal level as 
compared with the control group.  

 



 The prepared vaccine was proved to be 
effective in preventing AFB1 accumulation in 
chicken carcasses where no AFB1 could be 
detected in muscle and liver sample from 
immunized birds as compared to the control 
one. 

 
 No aflatoxin B1 residues could be detected in 

eggs from immunized challenged  egg-laying 
hens as compared to the non-immunized 
control. 

  



 

 The prepared vaccine proved to be effective in 
freeing the chicken edibles from such  toxin, 
however, one of the main obstacles facing its 
large scale production is the difficulty in 
preparation of enough amount of AFB1 antigen 
that is necessary for vaccine preparation. This 
necessitates the future needs of using 
recombinant DNA technology for producing 
enough amount of such antigen. 
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