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1. Summary

Tests were carried out to determine the acute oral toxicity of Substa&oe A-to adult®

honey bees (Apis mellifera L.). The protocol followed the EPPO@?ldgﬁ’nes (1 _5@
and OECD guideline 213 Honeybees, Acute Oral Toxicity Te&@S@Qﬁember@QB%&ﬁ\. All

doses and toxicity data for the test substance refer to Substahe @,\‘as the aétive” X
: : (\J{\ N\ AN \\S\ x5’ OQ
ingredient. W (O ¥ & N\ C
Three batches of bees, in groups of 10 bees, were Q@&Q\ﬂlgﬁj l@%le&ﬂ’doses of 7:‘{)\%5 Q,&0

24.6, 8.2, 2.8, 0.94 ng /bee Substance A in 50% W/ v a@g’em% sucrogé'solution, théfc%\est \}@Qz o

substance having first been dissolved 1n acetong@Ag e@?gl&é\s% t&@atment lerpﬁl{%@%'

O
mean dose consumed was 45 ng /bee Substante %@3%@81@% tléé}ﬁ the actualdos c)b O

_ . ) Q C N
offered. This lowered intake may be due @ regﬁle‘@yb@? te?}%e large nu%@eg&f bees<" 0\{&

observed as knocked down at 4 hrs, the @%esé,\%p@%r@hm@ eet but imr@b nl\goar@ A
\Q\?) N\ Q}\

N

therefore unable to feed. 0§0 &\\q}q’ Q/A‘Z’ @Q,&' Q,QA XS O &

R & O N AQ} L O (\0 Q
Mortality was assessed at 4 ho aﬁ“@} dgs%’n@,o @ass test feeds“és v\@'e t’l&n@%m&%ed

1and 48 o he:lasstesd
and further assessments madg@t %{1\ nd 48:h ug@ fter remoxal of'¢ ¢iglagstest
feeders. Results indicated that 24§ﬁ0&¢3xQ an)f-lS—hour O@OLIQ;?U %ﬁ‘\gu stange A is
greater than 45 ng /bee. ‘@‘gnéﬁ%a@%%&le@l effects (5@9 1 W%&Q@(%Oq@) were
observed at 4 hrs 1n Q\%ig\%s@%&ﬁos@? but only g@% ]@R)c]@d(zQ \%@% observed 1n
N A\

the highest dose a\fb %& 2@9\@@& & (\Q’ 0"6 \;&Q &0 oé\ Q‘O
0\6 & oﬂ\& &'& t@\x 4’\6&&@\\@ &0& 60@ &\0
)\ ) | y
& &0 o O N\
> O AL N, & &
> ¢ \ 3
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2. Introduction |

This study was carried out on behalf of Bayer AG to establish the acute Q@?T toxicity @0

of Substance A to adult worker honey bees in the laboratory. 0& O
o &

The honey bee was chosen as the test organism, being representatove Qi%gthe po{h@%@qg

: : C oy . . VR O -

insects which may be at risk if flowering crops are sprayed wﬂhopeg\ﬁc:ldes. The o

effects of oral exposure are assessed 1n aqueous sucrose sol\&ﬁ%%@\‘ﬁrst dis@}si@é& the <
test substance in acetone and then dispersing 1n 50% w/v&@q\e@hs sucr&ée. (\5’35\ Q/Q\f" ¢
W\ \O )
2N\ O o ¢
The protocol followed the European Plant ProtectiQ&@rgﬂgi\%‘ﬁ%@‘gu&d\e@lines (199%}& ,&0&
and methods are in accordance OECD guideline 2\&}3\ e@e sy Acute Oral To&iﬁ‘ty (QQ,Q |

. X 5 ¢
Test (September 1998). All doses and toxicity %ﬁ}'a 4{@% tl\;@)t%&,t s%bétance refe%@? & (})0 R

. . O
Substance A as the active ingredient. NN > " & e
o O S

, O\
&Ko

“o

%,
7
@0 6

3. Materials and methods N

3.1 Test substance R K

0) Q) Q/QI
. SR &
Substance A supplied by Baw A@wg&us@ﬁ dhis study. F@@% mpié oftheo
. : : : : Q' 4N
material tested 1n this stud)@)%ag mgﬁe&tﬂeﬂi@g@d with Tﬁi\)&} Substance pumber
NBUS83. The test subst%ée &@s\g@rg& as@%commendg@ é{%g&go raat 4°C in the
dark. ¥ & F S S K& &L &

5 & Q7 SN\ &
Q : : :
Substance A, a e@%&l@gﬁz{v “dispersed in acg@g}n%ﬁg%@em O‘a&%queous SUCTOSe
* & O 2RSS TA S
for dosing for&y‘m%@%%@n gﬁt\g@hours befcgr\gqug@\ O 60(\ &
N N 0O & \Q O
Althoug ‘ﬁg@\f S Qﬁ@\gn the stabi ’?}Oo@‘c’t\ e){t\g b,ggQS}gnce in solution the test
4 o (OF letey

Q o 3 N .
subsfiqr,}&»%\é(as& ggsiqxg@@g\ é@q’be stableg;gdj:ﬁ@he@(\f@:g@o&@\of this study.
C A N
3.@%2\3@ bees (JO@ &\6@ C&? &\5)0 Q/{\&(Q\O&Q @Q}\
NP & C &/
O &6 .0 ¢ >
oS "Rgﬁ %@‘é . @? ahﬁt&he tests ins\ﬁ%s. ﬁ%@g@%@ﬁ?’t worker bees (Apis mellifera L.) taken
O \1\ @ O OO . \% \ Co .
o onra singleycolony (co&@\ny stﬁque Ly d and maintained by the Central Science
N \@ Lab%giorg@s National Hee nit, for g&i Such tests.
SRy e SOOI
NI C Q P& RN
Q/{\“ D\ 3‘% General Met.@g’dé’\& \Qq} o 00
o @& & @6 & &
60@ é,\b \0\&}\ orker beeg\’@egg%ollec:gg@ frOQJ% the hive by using a small amount of smoke, gently
@Q& @Q/ shaking them @om the g m\l;% and transferring them (40-50 per cage) into cylindrical
& X mesh cages. A & &
Q O ol
@< P &
Q\\@ Ingié laboratorythe fiesh cages were placed into the incubator (25 + 1°C, 65 + 5%
N\

relative hum@\ﬁy\&d%r 1.5 to 2 hours before being used for the test. Immediately prior
to treatmenﬁ}%agﬁ” mesh cage of bees was anaesthetised with carbon dioxide gas by
placing the cage into a 2 litre beaker filled with CO,.

Q

O

O\
%Q/

@°°
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A range of dose rates and a control were used, with three replicates ot 10 beesgper
dose rate. During the test period the bees were kept in the dark (except duri@% 4
observations) in an incubator at 25 + 1°C and 65 + 5% relative humidity.@?ortality A&\

and sub-lethal effects were assessed at 4 hours after offering doses. T]%@%lass test O
feeders, containing any unconsumed portions of the doses, were themﬁferimoved. Frésh

50% w/v aqueous sucrose was then supplied in feeders within the;@gggs“and ﬁ}? 1eRL

assessments made at 24 and 48 hours after removal of the glas%)’tgs@@eders &0‘2’ \QQ,Q
\(\&\(\ ,&Q,\\ N4 o

Sub-lethal effects were assessed according to pre-determined gorie(\%‘é 0 Q/&"

Knocked down (i.e. alive but immobile) QQ,\Q O

Stumbling (i.e. moving but in a poorly co-ordinated\.\ggang&i}\@q. )
@ @O
In this report “solution” is used to include mate@é&l \@(ﬁgfc @\%%\Qﬁspended o&r\OQ ;&\Qf"
dispersed. Homogeneity of such “solutions™ gf t}%}g@u a £ éﬁvas checke@\%i &Ily S
immediately before use. Solutions of the tgst d@”se%,&e Q}rk}i@ed well im.lg@lig\@ly \Qﬁ\ Os\\
prior to use and were homogenous for tl@“p rpos&of éﬁg}n&m stration. O‘\\ 0\& % %@O &
0§O\\ 0&@ Q/AQ}\ @(’\& (\Q O e @0}(&\ b\\ &\0)
| oS Q,é O (/\\(Q AQ}Q/ &Q,Q’ 7 Q
Doses for the oral toxicity test (@é’qle@}) we e@reeﬁred from a §%01§®olg§?oq®?\g§90
ig/ml Substance A 1n acetonngl’@‘ﬁigh%st@)%@%as prepar%@)ybﬂ'l k@ﬁq 0092@3 ml
stock to10 ml with 50% w/e&qg@o $ ugﬁgse&nd then prg@ri&g% &al@qéo "
this. Each group of 10 boés &&r%é%fﬁd 0& ml in a glags f@ﬁdeg) Q@es é&ere offered
within 2 hours of preg@&atiek\l. &Q/Q o Q/@Q a}OQ @Q O\\\ Q}(’ .@“
Qf?(’ xQ ‘ & @QQ) Q 0‘«;@ (}Q \& é\é\ &6(\
Control bees werg:giv@‘i’ SQQ% A ﬁueous sucrg& %@&t@ ccﬁtgoi@{?ng 0.263 ml
acetone (the si@\e @%10& i\g\\&xgbdﬁghest dosg)\bq’. &q}\ O O (@
R 0 Q&O
S {ﬂeo.s\ej’e}ée‘i’s N\
& &

> &
Table 1. @*a&c&

X
(J.(\

% 11 acetone made up to10
Q%&Witb“ﬁO% w/V aqueous
. & & O sucrose
: &"Q & TR VU
¢ X ¢ A v
N0 N o . g . ..
XA & The b%qé’ were anaesthetiéed with carbon dioxide immediately before dosing and were
\\Q& ger\t{gﬁ tipped t:)u‘g0 Q&lt%ﬁl er paper and counted into the petri dish cage (drones were
P dis'éarded). Ea@ gOrg}up of 10 bees was offered 0.2 ml of a given concentration (or
R controls as aghzév@}the dose being measured into a small, pre-weighed, glass feeder
within th%s;age\ﬁsing a variable volume Gilson pipette. This was equivalent to
20 pnl/bee.
N
<
(7
\
(}O
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After 4 hours the glass feeders were removed and weighed and the sucrose teeders

O,

filled with approximately 3 ml 50% w/v aqueous sucrose so that bees had ¢ontinuous  »%

access to sucrose for the remainder of the study. The dose consumed wa@%etermmeg&\
by comparison of the weight of the dose remaining in the glass feeder@%lth the \QO)

weight of a known volume of the test solutions. Q;(\ Q &
R & & o
" G &0
O (@ & &
O O QO
N ¥ &
O
R C o8
W \Q Sl
4. Results @*Q o & ¢ &
& & ¥ N

Substance A readily dissolved in acetone at 1390@\2/\{{& '[Q e}a cg%ar colourleés

solution and remained in solution when furthe@%g{%% i %&? aqueous sg@?o,g@f’

The mortality results for the oral test are ]@tec&}% "JZ,@\%IS\Q? Qj‘qSubstance &0& gﬁetha 0\\

effects recorded are shown in Table 3. 5%4 h%ut\,@m the L(vé:) highest déses@ 0%,8 &

bees were observed as knocked dovs@??h e&wqﬁe q{ﬁghelr feet %B& Qg;@ b)%

24 hrs only 10% of bees were kno@(ecjﬁov@ athe, cghest dose \Q’ 00 \\

0" \ \\ \0 O &Q'

& ﬂ\ 6 \ OQ O O O

The mean maximum dose cog&mqéd \éﬁ’s P%ee 39% l ©§ tgén %&% Stgak\ﬁose

offered compared with onpg’l %?}e 1Nl (@ontrol dos@ :\Rlﬁs C@N&@d @tal{e may

be due to repellency or @t Q\ﬁ:mg% @hbeit\@ of bees obéérv &llc@l%eébgown at 4

Q Q K
hrs and therefore una@‘e Q o O 6 ARV
The 24-hour ancgé)S };&)u %on\,@ubstance ‘Ab e g&/e@jn TBbl@QL

N\
Q
With the S%bst@e th@\%l\d@%ur and 48- {Q)u \E&D Q}e&@ @8 > 45 ng /bee Substance

A. Cont@?l @&ta@%f wqﬁs o at 24 and\ g %{ §\0 T 4;&3hour results were similar to
those Q 4‘251‘0%5% Qﬁficgﬁng there wg@ n &?e\@%\ff@\ts
X

00 \fo
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TABLE 2. Results of oral dosing tests with Substance A :
\&\0) 6@
O Q
& L
& O
Dose Actual dose Cage Number dead (n=10) QQ,(\ & Q/@(‘\
O \n X 6@'
C)
(ng /bee) (ng /bee) No. 4 hours 24 hours ﬁ@i Z‘rs ,&OQ’ \0@(\
{}(\ ,&Q,\} N4 \(\Q\,Q
73.6 52 87 0 0 Q\\O\\ (IONP &
73.6 41 88 0 2OMAC S AN &
73.6 43 89 0 0@ & & & §
N LN (\6 S
&S g‘\q’ ¥ o‘\& &
NN Q N\
24.6 20 90 0 @Q\* 0 é@\ 870 N Q&’“ .\6&9
24.6 22 91 0 C @%C’& AN S . Q N
24.6 22 02 0. .0 F & O O
06 \Q/Q’ e ,&3\ 40(\ @o & é\@ \}6@ 6)(’\&
O ¢ Q P\ A
¢ o O & O QL8
QQ) & S & & O {\5’0 (\& SN
8.2 7.8 93 . OF W oy O30 3 & OO Qo
8.2 8.1 %Sg\ oo & @ (@\\ L & & ¢
' ' \ ¢ 0 O x¢ XV .0
8.2 7.9 5.8 & & o F0 QO O W
§ S & & @ &R
\000).\%4,‘0 QIFS IS
O & & & O & M O
O ¢ & O
: Q NN QIR
s Q O Q\,Q ¢ o O & Q§ 0
2.8 2.8 X 967 Qe 03 & @ F S
7 X2 0970 ¥ QY O & O
2.8 2.8 \QQ’ c;\' Q}QJ 70 +Q é O O ]0 Q\
OO g D NI
2.8 20@ & R & 0 f 5\@ N &‘0
N\ OEIONENS 7. & LAY O
RS O o ¥ &S
0.94 & G948 50" N9 0 o 80 0
0.94 57 o8 Q94 © & 100 o o 2008 o0
0,04 & 096 & 101 00 & 0 &0
Lo IR &
) QQ’ A} \ \¥0 Q xO & t}\ (,0
P & & S & P
NP Q‘ 0} N\ ﬁ Q
.QJOC¥QO D {ﬂz‘ S 600.0(\ S 0 0
X MO Q3 @ & o 0
& & R L 038 O
& Do a0 &l oy 0
IACIING 2R\ NEEXORORSFONIRN
& R ¥ IR
\ S RPN
C O W S O
60 .&Q/ Q\P\O &\ 60 . C;é ’\OQ
¥ & & A & &
o & ¥ O @
O O O
& © W
» N ¥
» \
Q \\Q 0
& &
O
Q
K
X
C)
Q
(,O
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TABLE 3. Sub-lethal effects observed in oral dosing tests with S
Substance A. O
Dose Actual dose Cage Number knockdown (@Qo&(\
stumbling (S) ( X
(ng /bee) (ng /bee) No. 4 hours 24 hoi s\§ g
& ¥ | (
73.6 41 88 8K 1) 0 CBIRON SR & &
73.6 43 89 10K $Q’}' c,l& : \(\0) Qb\\OQ,QQ ;OOQ ,'OQJCJ 0(40 $(\Q/
X \
Q,Q/Q 606\ @60 600 & @0 QO '\‘"6. ‘90
Q Q;Q C)(\,(\ @\ \Q/ 5\0& : .&6 \\S\ \{&
24.6 20 00 sKO . JOL 0 (O 0P
24.6 2 o1 R T 0 (00 E S
24.6 22 02 OI18K & «“od 0 X e
F & SoF O Q&L
8.2 7.8 @@36@ O(& Q Qj\% 0 O Q&O Q\Q 64
8.2 8.1 0&0’2@\.00) OV ¢ 0 & Q0.0 \QI\‘ &
O RN I & O QO
8.2 7.9 \LQ 0950 M o 0 o Q N X
Qf’() &Q}\‘ R\ QO) & 5 &Q \& é\é\ &6(\
2.8 2*&(\&&}09%/\,0 6\&8’*%@
5850 & oz & 200 & @
2.8 $ &b O \0 92} 0 NS O\ 6 O\
2.8 S8 & Qe 0 O Do
- O Q ©Q AQ} Q OC’ \)Q 0)0 Q}
¢ (\@ & 6& NN S & ‘\&\ s
L 0 MO 2 N
Q¥ X N
0.9{‘\ @(\5\ &“O%(@Q’b{(\ 99 & Q{&C’ @Q Q\\& Q\&(Q 0
@r (\& & O IQJ@S)Q \ QJQ& ) @QO J,
;%\ 2 P ,9&0 xO @@ 6\ o\
Qb g@ & ,\QO) O(\ *{leé‘ & & 0 0
&I S oY X Qe
O > O QP &
& Q O 30 @ W
RN\ O O S O {
o o & 0 @ & 03 W0 0 0
AR e O A AN O
RS 0 0, & ¥ 104,20 0 0
% VoA X e O b N
&0 QO O o O \)& QS
N S OO D
O N4 O oV N\
O N SR, SO
{’JQ \(\Q/ Q/Q \QQJ 6\5 : (,)“)\
¢ & A o &
& & ¥ O @
O O O
N N\ O (K
N ¥
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O
Table 4. Oral toxicity of Substance A \9&\ o
& N
Time LD, (ng 95% ' Estimate of  |NOEL ng/ bee

. \
Substance A Confidence | slope of QQ,(\ oS é\é\
/bee) Interval for | response lip& 3 \

C)
Q" (@ Q> QO
LDSO ‘ "} : O ‘\
24 hours >45% - - x% 2207 (& . \
. - & o
Whows |4 |- SO B3 S
- . Q, > Q i \
mean maximum dose consumed ..\&A QQ’(\\Q}\' 0(\% Q}Q/«'@ \.\\& &o&
SIS RS )
" & .O J o QIR QIR
&6\5‘6\\0\\,@ & & NI
g of}\ & b@& \*{\O N & 0
CHFFSS S SRS
X Q . Q
&S & L IR NN
QIR NN A QO &N
@‘00 ng\ & O ) 6&9 ongﬁoy\ Q\& GQ\O
o O @ )
& F O & ® @°° IR a>°°
HROIFONMOIEN & O P
\&% $ Q/Q) Q\,Q Q,Q’ 60 .&OQ O\A Q§ °®\
Qf_)(» ,&Q}\‘ Q,(\& ch & 0‘9@ &Q &0\' (Q® &6(\
S : \
s Tl FE E
S & &R O ¥ L@
P \\\QOQQ\&
O L &Y e NI PN
NN IO 0 & S &
Q O V O X
T S SISO
O \QQ & N & \’3\ | \@o 600 O 660
Q O” A\ : A
Q Xe) Q, O O
QO &8 Q ° & &
e PN
& R O & & & &
N RS B AN
& O (@ S L A\
S AN > &
N ¢ A v
Ao N O o8
Q © )
XANERN 60 X Q
Q O
& © N
N N O
Q® \ \(\00
& &
N
)
)
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Q
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Q
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6. Discussion and conclusions ,
\L\Qo) g
Reduced intake of Substance A was observed at the highest dose (73.6 g\gy%ee) with A&\
39%, of the dose remaining compared with less than 1% remaining 1n e control O
doses. This reduced intake may be due to repellency or the large nu@%eé(s'of b%@‘\
observed as knocked down at 4 hrs, on their feet but immobile ax;@?h@'sefore L};kgab@,to
feed. The mean intake at the maximum dose was 45 ng /bee S&@s&gﬁ%e A. &0@ \QQ,(\

O e o0
The 24-hour and 48-hour oral LD,, of Substance A based\é\g %@Jal Up@ke éé"greater (’\\,“J
than 45 ng/bee Substance A. AQ§Q \© q,OQ Q}Q’ @6\@
Q N '\ SPANRE4 N 9
AR 2 &
& Y . & s
& 0 & &L S
T .
O . & & ¥ N\ N & O
> PP P & D K& L X
NN ARG R, . & ¥
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Q ¢ O & & e’ O OIS
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FESLEE QK F &
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ACUTE ORAL HONEYBEE TOXICITY TEST HTO%@@OB

Day

. i
Time

(hours)
pm
-272

.......

ek,
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5Q’
o@ S
S &
— & -@\
Q *@
Date & Actual Time Actm@“
<>> &‘° - {
08/05/00 D1 engé-test suk alsk o R\
11/05/00 &ee colllo C o &
AQ’ Ve @ .
\\ \\Q/ Q O 5@0
11/05/00 Q’}»é é@j S&qc;kéﬁegg‘ged and dlng(m;n@,started \} Q§
\Q Q/ {‘Q Q \C’ .{é‘)
11/% 0\0) & :: oe&'m 1ncubat¢:<® \\\é\ O &C’O
o™ Q (\ \ (&\ &
3 ,\\\ & & P @°> 05 e‘\ B
V71 \'Oyi'i N D11ut10 1ni (b(\ T
\f_\' ; 0" W n% \ %
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STUDY REPORT AMENDMENT 1

Name and address of
Sponsor:

Sponsor’s Representative

Name and address of test
facility:

Study Director
Study dates:
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Experiment start
Experiment end
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HT0400b

Clarification

The bees used were fully developed nurse bees which had not just emer

did not still have hairs on their thorax and had fully extended wings.
were between 2 days and 2-3 weeks of age. OQQ’
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Amendment to Report No. HT0400b
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