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ABSTRACT

Guidance Document: OECD GD No. 239

Purpose: Determination of a No Observed Effect Concentration/Dose 
(NOEC/NOED) and, if data allows, EC50/ED50 and any ECx/EDx on D22 (adult 
emergence) following a repeated exposure of larvae to a test chemical.

Design: Initial set up same as OECD TG 237. However, from D3 until D6 of the 
test, the test chemical is administered daily to the larvae at a constant 
concentration with the diet resulting in a cumulative dose on D7/D8 (for each 
treatment level). Mortality and other observations/abnormal effects are 
recorded daily from D4 to D8 and on D15 of the test, and emergence rate 
should be recorded on D22.

After the publication of the Guidance for Assessing Pesticide Risk to Bees (US
EPA, PMRA, CDPR 2014), US EPA began requesting a suite of honey bee Tier 1
laboratory toxicity studies to support registration and the registration review
process of new and currently registered crop protection chemicals, respectively,
including the 7-day acute, single exposure and the 22-day chronic, repeat
exposure larval toxicity studies. Given the 22-day larval study design covers all
phases of honey bee brood development up to adult emergence and the larval
LD50/LC50 can be calculated, the European Food Safety Authority (EFSA) prefers
this study design over the acute single exposure study design. However, US EPA
requires the acute, single exposure study to calculate a dose-based endpoint
(i.e., LD50) that can be incorporated into the current screening-level risk
assessment model (i.e., BeeREX). There are several complications in using the
acute larval study design in a risk assessment including: 1) a true daily dose
cannot be determined given that provisioned diet is not entirely consumed
within the 24-hour period, 2) food consumption is not consistent over the larval
development period and 3) the single dose exposure does not represent any
realistic exposure scenario that might occur to larvae in a honey bee colony. A
preliminary review of LD50/LC50 endpoints from both study designs indicate that
similar endpoints are derived based on dose (i.e., LD50 values) for both study
types but lower endpoints (greater sensitivity) are typically derived in the
repeat exposure design when based on concentration (LC50 values). We propose
that the acute, single exposure study design should not be required for the Tier
1 risk assessment and that potential risk to bee larvae should be determined
from the test concentration rather than dose using the 22-d larval study.

The purpose of this poster is to provide a preliminary comparison of results
(LD50 and LC50 values) from both study designs to determine if one design
results in lower endpoints (i.e., greater sensitivity) than the other.
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Test Guideline: OECD TG 237
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ID
D7/D8 LD50 Single

(µg a.i./larva)
D8 LD50 Repeat
(µg ai/larva*)

D7/D8 LC50 Single
(mg ai/kg-diet)

D8 LC50 Repeat 
(mg ai/kg-diet)

Insecticide I-1 > 15.4 > 0.0053 > 454 > 0.04

Insecticide I-2 3.1 > 1.2 93.94 > 7.8

Insecticide I-3 0.0128 0.010-0.030 0.388 0.065-0.195 

Insecticide I-4 1.6 >1.6 52 > 11

Insecticide I-5 0.0012 0.0038 0.037 0.016-0.039

Insecticide I-6 1 > 1 30 > 6.33

Insecticide I-7 0.08 > 0.154 2.42 > 1

Insecticide I-8 > 0.030 0.045 > 0.909 0.291

Insecticide I-9 55.9 30 1650 200

Insecticide I-10 > 3.3 > 15 > 110 > 100

Fungicide F-1 23 26 670 170

Fungicide F-2 > 8.07 > 3.84 > 238 > 24.3

Fungicide F-3 43.9 > 50 1295 > 324.8

Fungicide F-4 > 30 > 50 > 914.6 > 317

Fungicide F-5 > 99.2 146 > 1296 947

Herbicide H-1 63.36 > 27 1920 > 170

Herbicide H-2 45 21 1300 130

Herbicide H-3 > 100 43 > 3000 270

Herbicide H-4 > 5.34 17.6 > 158 111

Safener S-1 > 3.3 > 7.39 > 97 > 46.7

Table 2. Summary of results. D7/D8 LD50 D7/D8 LC50

Single dose studies lower 10% (2 of 20) 0% (0 of 20)

Repeat dose studies lower 15% (3 of 20) 40% (8 of 20)

Both studies similar 75% (15 of 20) 60% (12 of 20)

*µg ai/larva per larval development period which represents a cumulative exposure (D3 to D8)

Figure 1. Schematic  representation of important steps in the larval singe exposure (1a) 
and repeated exposure (1b) toxicity tests (D=day; RH=relative humidity).

1a)

1b)

Table 1. D7/D8 LD50 and LC50 endpoints for both single and repeated exposure larval toxicity 
studies. Highlighted endpoints are (approximately 2x or more) lower than the endpoint from 
the comparative study for the designated compound.
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Question: Are 
D7/D8 LD50/LC50 
values different in 
these two tests?
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• D7/D8 LD50/LC50 endpoints from both study designs indicate that similar
endpoints are derived based on dose (i.e., LD50 values) for both study types
but lower endpoints (greater sensitivity) are often derived in the repeat
exposure design when based on concentration (LC50 values).

• As described in the Abstract, there are several issues that arise from the use of
the single dose larval design in the risk assessment for pollinators which will
be further described in a future publication (early 2019) that will include
additional endpoints from studies conducted in 2018.

• Based on this preliminary assessment it would appear that two studies are
not better than one. Similar endpoints are produced by both studies, but
the repeated exposure study may provide a more robust LD50 based on a
better estimate of dose.

RESULTS

OBJECTIVE

Purpose: Determination of the lethal dose seventy-two 
hours (72-h LD50) following single exposure of larvae to a 
test chemical. 

Design: On D1 of the study, first instar (L1) synchronized 
larvae (i.e. larvae of the same age) are taken from the 
comb of three colonies and individually placed into 48 
well-plates where they are fed a standardized amount of 
artificial diet. On D4 of the test, a single dose of the test 
chemical is administered with the diet in a range of five 
increasing concentrations. Mortalities are recorded on 
D5, D6, and D7. 
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