Estimate of No Effect Concentrations from exposure experiments
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1. Introduction 3. Example

When a No Effect Concentration (NEC) is estimatedfexposure data as a parameter in g 2
model it is assumed that all individuals have #iae NEC. We assigned each individual Example of a calculated
exposed organism its own NEC and we investigatethtt extent individual differences in survival dataset.
NEC affect the estimates of a NEC in the modektowival. Parameters:
NEC = 1.5 pM

We used a process-based model (survival has tollbevéd in time) with a toxicological 2 k; = 0.1 pMiday*
threshold (the NEC) that is already in use undemtime DEBtox. We used a more 2 _
elaborate form of the basic DEBtox model and exteritito cope with differences in the g k 3 - k.= 0.4 day!
NEC of individual organisms. e - ;2 “m A =1E-5day*

------- 64uM

2. Approach T

time (days)

~

Survival datasets were simulated for a varietyogfdological parameters, using Monte Carlo 4 Re S u Its
techniques. From these datasets the toxicologarainpeters were re-estimated with the same °
model enabling a comparison of the estimated pasmwith their true values.

We derived a typical standard deviation in the msiilog-normal distribution in the NEC
from survival measurements of 0.1, with a maximuré.82.

In the model we assume a gradual increase of tamii concentration in an organism in We run the simulations with a standard deviatiod,d.2, 0.5, 1 and 1.5. The result for sc
time (when exposed to a fixed external concenmitid/hen the internal concentration values of 0.2, 0.5, 1.0 and 1.5 is shown in table 1

exceeds a certain threshold (the internal NEC}tineival probability will start to increase
compared to the control.

Table 1 Simulation result with different values fbe standard deviation in the

lognormal distribution of the NEC
m One compartment model = Hazard model (exposed organisms/conc = 5,%0.3, k = 0.2,\ = 0.05)
——

—— (c=0,1,2,4,8,16, 32 puM, t=0-9 days)
External conc| Internal conc. effect
truemean NEC = 1.0

n estimated mean NEC _tsie value estimated s

The model contains four parameters (all independgtitne): 20 1.09 (0.45) 0.2 0.14 (0.18)
20 0.97 (0.35) 0.5 0.33 (0.22)

- the blanco killing rate). (dim: day?) 20 1.00 (0.52) 1.0 0.77 (0.18)

- the no effect concentration, NEC (dim: pg/l) 20 1.42 (2.18) 1.5 0.81 (0.27)

- the killing rate, k (dim: (ug/ly*day?) 50 0.98 (0.26) 0.2 0.16 (0.17)

- the elimination rate, Kdim: day) 50 0.95 (0.22) 0.5 0.44 (0.18)
50 1.04 (0.39) 1.0 0.85 (0.16)

A fifth parameter, the standard deviation in theuased lognormal distribution in the NEC, s 50 1.47 (1.25) 15 0.81 (0.34)
(dimensionless), was added to investigate the ptiepef the estimates of the NEC. This 100 1.00 (0.12) 0.2 0.20 (0.15)
parameter could also be estimated from the surdatdsets. 100 0.92 (0.21) 0.5 0.43 (0.15)
100  0.89(0.32) 1.0  0.85(0.14)

100  1.16 (0.94) 15  0.85(0.08)

Fig 1a Identical NEC for all individuals,

iving a sharp edge going from no effect
tgo effgect p edge going The estimate of a NEC from survival data is robaisip when there are much larger

differences between individual organisms than weentered in the survival measurements.
The standard deviation in the assumed lognormailigion in the NEC itself can also be
estimated from survival data but when it gets highan 1 the true value is underestimated.
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o o 5. Summary and Conclusions
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We tested the properties of the estimates of th€ N&m an toxicity experiment when each

gﬂs 0 individual organism in an exposure experiment vessgaed an individual NEC, based on a
Tos ‘ AT log normal distribution.
ig 1b Allindii : a sttt
zlagri\lls dﬂ!&ﬁ!lﬂuizrﬁe‘e dtirs]?rli[u?;,i\(l)nn’\ilnEtché " \\Q}&M%W «It proved that the derivation of a NEC from expesdata is robust either with a sharp or a
9 R il smooth transition from no effect to effect.
Y ;

individual NEC values. Leading to a smooth 5
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transition from no effect to effect.

" = *The standard deviation in the lognormal distribntin the NEC itself can also be estimated
e from survival datasets but the experimental seagtb be elaborate.
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