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IZSTO is under the Ministry of Health  

 

Veterinary Public Health 

 
       Our activities are focused on 
 

       1. Control.. foodstuffs, feedingstuffs and live animals  
 

 

       2. Detection..    

           contaminants  

           drug residues  

           agents of zoonoses 

           animal diseases 

     
     

       3. Research.. 
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CIBA: Italian Reference Lab  

for biological methods applied in  

illicit treatment detection 
 

 

THE MATTER 

 

1. All drugs disappear quickly in blood and urine after treatment 

 

2. Screening and confirmatory methods applied  

are based on a close list of known molecules “target based approach” 

 
OUR SOLUTIONS 

 

1. Checking the effect in target organs: HISTOLOGICAL METHOD 

 

2. Screening samples for the effect not for the molecules: CALUX 

        

http://www.izsto.it/index.php/centri-di-eccellenza/1007-ciba
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CIBA: Italian Reference Lab  

for biological methods applied in  

illicit treatment detection 
 

 

        

HISTOLOGICAL METHOD 

GLUCOCORTICOIDS 

GR CALUX 

http://www.izsto.it/index.php/centri-di-eccellenza/1007-ciba
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Glucocorticoids 

 SYNTHETIC molecules (dexamethasone - betamethasone - flumethasone…) 
  

 Therapeutic agents in veterinary practice; metabolic diseases, shock, 

inflammatory disorders 
  

 They are also utilized illegally as growth promoters, either alone or in 

association with anabolic steroids 

 

 

   
Our activity in live animals 
 

Correct use as therapeutic agents;  

 

- respect of withdrawal time 
 

- Illicit treatment of producing animals 
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This group includes also natural molecules – SPECIFICITY!! 

 

          ENDOGENOUS hormones (cortisol - cortisone) 

 
         - secreted by the adrenal cortex  

 
           - physiological activities 
  

         stress response 
  

         inflammation  
 

         immune function  
 

         hydroelectrolyte balance 

 

Glucocorticoids 
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Last year … 

http://www.google.it/url?url=http://blogs.telegraph.co.uk/technology/jackrivlin/100011603/why-todays-politicians-are-boring-us-all-to-death/&rct=j&frm=1&q=&esrc=s&sa=U&ei=haEOVLjwFcTT7AaKlIDwCg&ved=0CCoQ9QEwCjgU&sig2=sD2pPiXDkQ0VWG5WPXqdLA&usg=AFQjCNFwIO4lpUV1S0D-WrDON7qxshOL1g
http://www.google.it/url?url=http://www.seren.com/blog/boring-smartphones/&rct=j&frm=1&q=&esrc=s&sa=U&ei=haEOVLjwFcTT7AaKlIDwCg&ved=0CCwQ9QEwCzgU&sig2=kNCy_Vhf4aHmH38FUuhSxw&usg=AFQjCNHZRiNKROKD-orpoim9HJHNHXamhQ
http://www.google.it/url?url=http://mashable.com/2010/12/30/who-gives-a-tweet/&rct=j&frm=1&q=&esrc=s&sa=U&ei=sKEOVOaMINSO7AaAwICgAw&ved=0CCQQ9QEwBw&sig2=PQzalvzkkNl3L8bZeH3t3Q&usg=AFQjCNH0HyuJQYCAwH0ldrkeuNLs5oLnpg
https://www.google.it/url?url=https://ten4word.wordpress.com/author/mrjstenberg/&rct=j&frm=1&q=&esrc=s&sa=U&ei=sKEOVOaMINSO7AaAwICgAw&ved=0CCwQ9QEwCw&sig2=TRcGqtA_sFGuuDqTgasHqA&usg=AFQjCNFplbdZhTC9eaqpJw4Gea72VckQ_w
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Pure compounds 
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 Negative urines farm/abattoir 

Italian cut-off (2 ng mL-1) 
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We concluded..  
 

1. GR CALUX resulted as being very sensitive towards synthetic molecules 
 

2. The physiological levels of endogenous GCs didn’t influence CALUX 

measurements (AT FARM) 
 

3. At slaughterhouse the increase in GCs levels caused problems of 

specificity. 
 

4. The technique appeared as being suitable as screening tool for the 

detection of illicit treatments in animals. 

  

 
 

   

We could validate it 
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Validation as screening tool for the detection of synthetic glucocorticoids 

 in bovine urine (according to the Dec. 657/2002) 

 

1. Activity of glucocorticoids as measured in solvent (DMSO) 

 

2. Activity of glucocorticoids as measured in matrix (urine)  

    Molecule selection for the validation study 

 

 

3. Assessment of CCα and CCβ  

      Ruggedness  

      Stability  

      Specificity 

 

All the urine samples used in this study were collected  

from experimental and control animals 

STUDY DESIGN 
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1. Activity of glucocorticoids as measured in solvent 

 

Which molecules?  

 

The most widely use in veterinary practice and illicit treatments 

 

Serial dilutions in DMSO 
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2. Activity of glucocorticoids as measured in matrix (urine)  

    molecule selection for the validation study 

 

Each molecule was added to urine samples  

at the  level of interest (mandatory detection capability)  

  

Against 10 negative urines 

2 ppb 

5 ppb 
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2. Activity of glucocorticoids as measured in matrix (urine)  

    molecule selection for the validation study 

 

Dex 2ppb 

Beta 2 ppb 

Flu 2 ppb 

Pred 5 ppb 

Met 2 ppb 

Met 3 ppb 

Met 4 ppb 
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3. Assessment of CCα and CCβ  
25 urine samples, analyzed before and after fortification  

with 5 ng/mL-1 of prednisolone 
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3. Assessment of CCα and CCβ  
Cutoff selection 

Cutoff 
0.44 ppb 

100% Sp 

100% Se 

4 

3 

2 ● Dex 2ppb 

● Beta 2 ppb 

● Flu 2 ppb 

Pred 5 ppb 

● Met 2 ppb 

● Met 3 ppb 

● Met 4 ppb 
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4. Assessment of ruggedness and stability  

 

 Ruggedness: 7 minor changes (+/- 10%) in standard conditions of 

sample preparation and analysis. Seven factors: pH buffers, time of 

deconjugation, time of cell exposure, etc.  

 

 Stability: 5 aliquots of one spiked sample, analyzed within a month, 1 

extract analyzed as fresh and after 1 month 

http://www.trafficz.com/blog/wp-content/uploads/2011/06/approved.jpg
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5. Specificity..  

All the other endogenous steroids first 

ESTRADIOL 

X X X 

X 
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5. Specificity..  

Then, all the endogenous corticosteroids….. 

X 

X 

X 

X 

X 

X 

X X 

1/20 dex 



Compound  EC 50 (ng mL-1) REP  

Cortisol 3.5 0.12 

20β-dihydrocortisol 450 0.001 

6β-hydroxycortisol 650 0.0007 

Tetrahydrocortisol - - 

3β-tetrahydrocortisol - - 

Cortisone - - 

Aldosterone 68 0.007 

Progesterone - - 

17β-estradiol - - 

Testosterone - - 

Dexamethasone 0,45 1,00 
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5. Specificity..  
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5. Specificity..  
Lastly, we spiked some negative urine samples with cortisol,  

at three fortification levels (5, 10, 15 ng/mL-1) 

Cutoff 

0.44 ppb 

100% Sp 

100% Se 
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Worries..  
All the urine samples used in this study were collected  from  

experimental and control animals 

 

Cortisol is a stress-related hormone, what will be the in field concentration ? 
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 conclusions..  

- GR CALUX was successfully validated  (Dec. 657/2002), it resulted as being 

specific, sound and sensitive 

 

- All the molecules tested can be detected at the level of interest, apart from 

methylprednisolone (3 ppb) 

 

- Potentially GR CALUX can detect other molecules described in literature 

(budesonide, beclametasone) and cocktails  

 

- Cortisol level of experimental animals didn’t influence measurements 

 

- info is needed about field concentration of this natural GR 

 

- Next year we’ll be applying GR CALUX with official samples, several 

answers are expected.. 
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