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Curva dose-risposta

RISPOSTA %

dose 
(mg/giorno)

% ratti con steatosi 
epatica

0 4

1 5

5 5

10 5

25 5

70 50

150 60

NOAEL LOAEL

DOSE
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SF: fattore di sicurezza intraspecie, interspecie, per tenere conto delle 

incertezze dovute all’estrapolazione dei dati

ADI

AOEL

ARfD

NOEL

SF
=

VALORI DI RIFERIMENTO
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Copper (EFSA CONCLUSION 2017)

Metabolism: human diets naturally include 
between 1 and 2 mg person per day of copper. 
Oral absorption of copper varies according to the 
copper content of the diet between 12% and 56%. 

Acute toxicity: 

Genotoxicity : not mutagenic

TOXICITY AND METABOLISM

Reproductive toxicity: not reprotoxic

Carcinogenicity : not carcinogenic

No Endocrine disrupting properties 

Rat LD50 oral Eye irritation 
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TOXICITY AND METABOLISM

Long term Toxicity: 
liver (hypertrophied hyperchromatic parenchymal 

cells, necrosis and marked inflammatory reaction), 

kidneys (changes on the proximal convoluted 

tubule) 

Short term Toxicity: Target organs of excess of 
copper intake are the liver (inflammation), 
kidneys (histopathological changes) and 
hyperplasia and hyperkeratosis of the stomach 
and haematological changes in rats, while mice 
are less sensitive,

ADI =  0.15 mg Cu/kg bw per day

AOEL = 0.08 mg Cu/kg bw per day. 

ARfD = not necessary

Copper (EFSA CONCLUSION 2017)
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Copper (EFSA CONCLUSION 2017)
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BYSTANDERS 
no concerns for

RESIDENTS: 
residents (child) exposure may exceed the AOEL 
already after three applications in grapes and 21 
days interval or eight applications in grapes and 7 
days interval according to the EFSA calculator.

RESIDENT and  consumers RISK ASSESSMENT

CONSUMER
No chronic or acute intake concerns were 
identified: 72.3% of the ADI.

In addition to food of plant and animal origin, the consumer exposure that would 
result from copper present in drinking water was also estimated. The calculated 
exposures range between 0.62% and 15.1% of the ADI when considering median and 
average concentrations of copper in tap water and the water consumption data 
recommended by the WHO. 

Copper (EFSA CONCLUSION 2017)
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Lambda-cyhalothrin (EFSA CONCLUSION 2014)

Metabolism: rapidly but 
incompletely absorbed  (25 % in rat 
and 50 % in dogs ). 

Acute toxicity: 
H300 (mouse):Fatal if swallowed
H301 (rat):Toxic if swallowed 
H311: Toxic in contact with skin
H330: Fatal if inhaled
H317: May cause allergic skin reaction 

Genotoxicity : not mutagenic

TOXICITY AND METABOLISM

Reproductive toxicity: not reprotoxic

Carcinogenicity : not carcinogenic

Endocrine disrupting properties ?
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Lambda-cyhalothrin (EFSA CONCLUSION 2014)

TOXICITY AND METABOLISM

Long term Toxicity: 

Rat: Reduced bw gain, increased liver weight and 

clinical chemistry changes; 

Mouse: CNS (clinical signs of neurotoxicity), 

reduced bw gain 

Short term Toxicity: Clinical signs of 
neurotoxicity characteristics of poisoning by type 
II pyrethroids (such as salivation, incoordination, 
postural abnormalities, hyperexcitability, 
tremors)
Dogs appear to be more sensitive

ADI = 0.0025 mg/kg bw per day

AOEL = 0.00063 mg/kg bw per day

ARfD = 0.005 mg/kg bw
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Lambda-cyhalothrin (EFSA CONCLUSION 2014)
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BYSTANDERS 
no concerns for: cereals, potatoes and tomatoes 
outdoor.
No concerns only under certain conditions: orchard
RESIDENTS: 
No concerns at a minimum distance of 10 m from 
the spray application

RESIDENT and  consumers RISK ASSESSMENT

CONSUMER
No chronic or acute intake concerns were 
identified: 10.8 % of ADI 
46.5 % of ARfD for tomatoes, BE child. 

Lambda-cyhalothrin (EFSA CONCLUSION 2014)
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S-Metolachlor   (EC CONCLUSION 2004)

Metabolism: The substance 
undergoes extensive  and rapid 
metabolism

Genotoxicity : not mutagenic

TOXICITY AND METABOLISM

Reproductive toxicity: Repr 2

Carcinogenicity : not carcinogenic
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TOXICITY AND METABOLISM

Long term Toxicity: 
The target organs is the liver (liver focal changes, 
eosinophilic foci and neoplastic nodules )

Short term Toxicity: 
The target organs is the liver (Alkaline 
Phosphatase, Liver weight change)

S-Metolachlor   (EC CONCLUSION 2004)

ADI = 0.1 mg/kg bw per day

AOEL = 0.15 mg/kg bw per day

ARfD = not necessary
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S-Metolachlor   (EC CONCLUSION 2004)
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BYSTANDERS 
no concerns 
RESIDENTS: 
Not performed

RESIDENT and  consumers RISK ASSESSMENT

CONSUMER
0.0458 %  of the Acceptable Daily Intake (ADI)
current limited use pattern 

S-Metolachlor   (EC CONCLUSION 2004)
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Pendimethalin   (EFSA CONCLUSION 2016)

Metabolism: The substance 
undergoes extensive metabolism 
and is mostly excreted within 96 
hours. Bioavailability 57%  

Acute toxicity: 
Not acutely toxic by oral, dermal, 
inhalation ruote
H317: May cause allergic skin reaction 

Genotoxicity : not mutagenic

TOXICITY AND METABOLISM

Reproductive toxicity: Repr 2

Carcinogenicity : not carcinogenic
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TOXICITY AND METABOLISM

Long term Toxicity: 
Long term exposure to rats produced an increased 

incidence of thyroid follicular cell hyperplasia and 

follicular adenoma

low relevance to humans. no classification

Short term Toxicity: 
The target organs of pendimethalin are the liver 
(increased weight and alkaline phosphatase, and 
histopathological changes) in all species tested 
and the thyroid (increased weight, 
histopathological changes) in rats.

ADI = 0.125 mg/kg bw per day

AOEL = 0.17 mg/kg bw per day

ARfD = 0.3 mg/kg bw

Pendimethalin   (EFSA CONCLUSION 2016)
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Pendimethalin   (EFSA CONCLUSION 2016)
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BYSTANDERS 
no concerns 
RESIDENTS: 
No concerns

RESIDENT and  consumers RISK ASSESSMENT

CONSUMER
No chronic or acute intake concerns were identified 
1.4% ADI (FR toddler)
5.7% of the ARfD (carrots) 

Pendimethalin   (EFSA CONCLUSION 2016)
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Confronto 
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VALUTAZIONE DEL RISCHIO

GAP

Stima 
dell’esposizione

agricoltore

consumatore

ambiente

uomo

ambiente

Valutazione 
quantitativa 
degli effetti
(definizione 
dei limiti)

MRL

Compatibili?
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Impatto salute umana

Acceptable Daily Intake (ADI)

Acute Reference Dose (ARfD)

Acceptable Operator Exposure Level (AOEL)

No Observed Adverse Effect Level 
(NOAEL)

 Test tossicologici
 Assorbimento e metabolismo

 Tossicità acuta

 Tossicità a breve termine

 Genotosicità

 Tossicità della riproduzione

 Tossicità a lungo termine

 cancerogenicità
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Limite Massimo di Residuo (LMR o MRL)

• NON è un limite “sanitario”

• È un limite basato sulle “buone pratiche 
agricole” (GAP)

PERO’

• Deve essere compatibile con la salute

– Dell’uomo

– Dell’animale

– Dell’ambiente
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Come stimare l’assunzione attraverso la dieta

• Informazioni sulla dieta

– Quali alimenti

– Quantità

– Frequenza

• Consumi medi giornalieri
• Consumi di picco giornalieri
• Distribuzione dei consumi (grandi e 

piccoli consumatori)
• Distribuzione per fasce d’età

http://www.inran.it/files/download/INRAN-SCAI/
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Come stimare l’assunzione attraverso la dieta

Informazioni sulla concentrazione dei contaminanti nelle derrate

– Trasformazioni delle derrate in alimenti

• Concentrazioni medie
• Distribuzione delle concentrazioni
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Stime deterministiche

• CONSUMI: media (eventualmente per  fasce d’età)

• CONCENTRAZIONI: media / mediana / 
massima

PRIMo – Pesticide Residue Intake Model
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Impatto salute umana

Acceptable Daily Intake (ADI)

Acute Reference Dose (ARfD)

Acceptable Operator Exposure Level (AOEL)

No Observed Adverse Effect Level 
(NOAEL)

 Test tossicologici
 Assorbimento e metabolismo

 Tossicità acuta

 Tossicità a breve termine

 Genotosicità

 Tossicità della riproduzione

 Tossicità a lungo termine

 cancerogenicità
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Scenario residenti

4 vie di esposizione:
• spray drift (at the time of application) 
• vapour (may occur after the PPP has 

been applied) 
• surface deposits 
• entry into treated crops.
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Scenario astanti

4 vie di esposizione:
• spray drift (at the time of application) 
• vapour (may occur after the PPP has 

been applied) 
• surface deposits 
• entry into treated crops.
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EFSA MODEL AOEM




