
TOXICITY 

EVALUATION – 2

Determination of  Threshold Level



Was is dast nit gifft ist? Alle ding sind gifft/
und nicht on gifft/Allein die dosis macht 
ein ding kein gifft ist.

What is there that is not poison? 
All things are poison and nothing (is)
without poison. Solely, the dose 
determines that a thing is not a poison.

Paracelsus (1493-1541)



Solely, the dose determines that a 
thing is not a poison (Paracelsus 1493-1541)

THE THRESHOLD PRINCIPLE
“Ngono yo ngono ning ojo ngono”

KONSENTRASI

THRESHOLD0

EFEK



Determination of  Threshold



WHAT IS A Threshold?

• BIOLOGICAL DEFINITION

The dose below which the organism does not suffer 

from any (adverse) effects from the compound considered.

• EXPERIMENTAL DEFINITION

The dose below which no effects are observed

• MATHEMATICAL DEFINITION

The dose below which the response is zero, and above 

which it is non-zero



Individuals’ Thresholds Population Threshold



DETERMINATION OF NO EFFECT

No Observed Effect Concentration (NOEC)

No Observed Adverse Effect Level (NOAEL)

No Effect Level (NEL)

Can be obtained from ANOVA (analysis of 

variance) of the dose response data involving a 

control treatment…..followed by a post hoc test

e.g. THE DUNNETT’S TEST



TYPICAL DATA OF NO EFFECT DETERMINATION

Example: a toxicity experiment using hamster

(dietary exposure of Cd – 4 weeks)

_______________________________________

Treatment* Body Weight  (g) Average

_______________________________________

Control 55.1, 55.2, 55.3, 54.9, 58.3 0

Cd-1 ppm 54.1, 54.2, 55.4, 53.9, 56.3 1

Cd-2 ppm 49.1, 47.2, 45.3, 42.9, 47.3 2

Cd-3 ppm 38.1, 37.2, 37.3, 36.9, 38.3 3

Cd-4 ppm 24.1, 25.2, 25.3, 34.9, 29.3 4

_______________________________________
*) Cd-1 to 4 ppm = cadmium concentration in the diet (1 ppm to 4 ppm)
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0 vs 1

0 vs 2**

0 vs 3**

0 vs 4**

NOEC = 1 ppm



NOAEL as a foundation of food safety measures:

ADI & MTWI

NOAEL ADI MTWI

(exp. animal) (human) (human)

ADI = acceptable daily intake

MTWI = maximum tolerable weekly intake

ADI = NOAEL/100 -------> Safety Factor



ADI

the maximum amount of toxic substance that can 

be consumed by human in one day (mg per kg body 

weight) without any impact on health

MTWI = 7 X ADI

MTWI

the maximum amount of toxic substances that can

be consumed by human in one week 

(mg per kg body weight) without any impact 

on health



Toxicity profile

• Websites:

– TOXNET

– ASTDR

– HIGHWIRE (portal of free journals, Stanford 

University)

– PROQUEST

NAME AND DESCRIPTION OF THE TOXICANT 

PHYSICO-CHEMICAL PROPERTIES

TOXICITY ON HUMAN/ANIMALS

LC50, NOEC 


