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CAS TOXICOLOGICAL AND METABOLISM STUDIES ON THE ACTIVE
SUBSTANCE
INTRODUCTION

Ethephon is a plant growth regulator and was included into Annex I of Direct'v1/414 in 2006
(Directive 2006/85/EC, dated 23rd of October 2006, Entry into Force st ofa@ugusm). &
@
This dossier contains only summaries of studies, which were not availab%® at the%le of%;)e firs
Annex [ inclusion of ethephon and were, therefore, not evalu@d durln% the first EU @ew Q@y 1s
compound. All other studies, which were already submitted @ Bay@AG (fegmerl yer
CropScience AG) for the first Annex I inclusion, are con

for the renewal of approval.

The here presented and submitted studies used dlf@@

evaluation the following list summarises all

ethephon, its metabolites and reference coml§s In§ er

es us@

@ed in the
Dossier (P-012067-01). These studies are summarised {a@nen 1@ ey ty@p

@

Matoerrts

onymde c des for @ actl
to w\ésent @:omm@f as1%@r the

t@&ﬂBasehne
e do@er prg@red

@@@@

bstance

>

@ (7@» N © Y
Formula es use N
Report name used in summaries %’ AC gndex name”/ Othe{j%mes%@n\@des @@)
Ethephon < AE FO15382 @@ @K O @V

% Etbg?hon te@mcal c@centr&t@ \°
N ?és&pho&Base 25@) Q @
Ethephon-2-hepa IS Q/HEPA2-HEPA, |, 9D
@ & (Z@Iroxy%hyl)phospﬁomc a&}

ture @e synonyms and code numbers
s dossier. The matrices in which the

In addition, a list of

bollte%hlc&contal the s
attributed to the co epres ume t
metabolites were@dentlﬁ re 1n 1st
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CAS1 Studies on absorption, distribution, metabolism and excretion in mammals

No new toxicokinetic study was carried out after ethephon Annex I inclusion. The existing relevant
information was presented and evaluated during the EU process for Annex I listing.

The toxicokinetic behavior of ethephon was investigated in male and female ra@after application of a
single oral low (50 mg/kg), a single oral high dose (1000 mg/kg), a single i fraven ose (80 mg/kg)
and after multiple applications of 14 daily doses (50 mg/kg) of non-radiol &ed eoa%hon @low
by a single dose with radiolabelled ethephon. @7
Ethephon is rapidly and extensively absorbed via the gastrointgstinal ugg?(m 284%, b d on
excretion data from urine, expired air/volatiles, cage wash, t§ res1du§1>carc @wn &120
hours. The excretion is rapid, mainly via urine (50-60% within 12 urs)ﬁi@ expiggd air (0% within
120 hours). Ethylene and carbon dioxide were character$ as Veiatllesm thestudy. k&8s th@gj
6.5% is excreted in faeces. Ethephon is widely distributed witlgg“the animal, h@ever thy’ amownt
retained in tissues and residual carcass is low (<O0. 5% nd thG&highegtZeonc I@dtlons@ere fegd in
liver, blood, kidneys, bone, spleen, lungs and heartCTher Was no, Do ential for acc@mlatm@
Ethephon 1S extenswely metabolized. The fractjon contaityhg th&jlsod salt ﬁhep & was the
major component in urine and faeces, repres ey on@rag -87 d 47-5%% total
radioactivity in the urine and faeces samples%spectl tions other t%a the 0fiés containing the
disodium salt of ethephon individually ac c%nte @Of a@m 3 ct1V . The
monosodium salt of ethephon was char rlsed a follo ing sydy ethep applied in a single
oral dose to male rats. After extractio liveréand kidney the@sesengg@f ethﬁ and the metabolite
2-hydroxyethyl phosphonic acid (HEBA) was nﬁ{@ d. @\ @)
S ©
The proposed metabolic pathwa%%)f ethéﬁon 11&he rat ggn be d@%icted@as\follows
& LIRS

& @Qc/@ b T
6@9 ethylene

Q N
> o &
N & RN S =~ Co,
& @ %, OH OH
06\ Q@ monoé%d}um- @ @deroxyethylphosphomc acid
2 ch@) thylph onate °\
s & 0

disodium-2-chloroethylphosphonate
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CAS1.1 Absorption, distribution, metabolism and excretion by oral route

No new toxicokinetic study was carried out after ethephon Annex I inclusion. The existing relevant
information was presented and evaluated during the EU process for Annex I listing.

9

CAS5.1.2 Absorption, distribution, metabolism and excretion b& other routes

No new toxicokinetic study was carried out after ethephon Annex I inclusj QE The &i wtmg @levar@@
information was presented and evaluated during the EU process for Anr&hst

@ @ o \ % Q,

N A
CA 5.2 Acute toxicity @é}ﬂ \© R \@ @@’;} .

v
Ethephon in high concentration (>87%) is a waxy solighand dl@ult to ﬁ@;ldle 1quid@chni
product (Ethephon Base 250) is therefore manufact& and @rket& @
@

Ethephon Base 250, the liquid technical conce rate ont a no i al 7 A> of {‘fe ethephon
by weight, a nominal 21.37% of water. Most 1tte (N tet es W conducted
with ethephon Base 250. Therefore, the V@l of the result Q the acute to for y stu@s have been
corrected for the purity of ethephon. & @

The acute toxicity studies were alreaalu@ dur&%g the eX L@usior@d no new studies

have been conducted (see Table 5.2<0) @ § @)
< S
S N
Table 5.2-1: Summary of acute tqutg’f)y & (Q)&
Type of test Spegies S Resy@ . % Ca ences
Acute oral toxicity RafdM &9 &U LDso= 2664 g kgdw J - 1989a
& Q )= 1363 mg/kg bw o FM-187938-01-1
Acute dermal toxicity ﬁabbit&(% 2) KDso = I¥10 m g b\\ & : 1989b
©© @ LD&Q 983 L b\ M-187936-01-1
h B £ & @
Acute inhalation t%icity @( §§1 ?é@mg/L @ _9879
N ° A @ M-187658-01-1
Skin irritationsQ> S Rab% S& @ Corm&ivc A S
AN Q @) S| . 1983
N @ oy ét M-187656-01-1
Eye irritation N kNot reqéded pH 1.6
Skin sensitize m@ Buhl%{z Guinéawpig (S8YNot @nsitizcr - 1989
N & M-187667-01-1
Skin sensitization I@LK (@nca—p&@\ Y @ a sensitizer _: 2000a
S 9 ?@ M-202329-01-1 & M-233609-01-1
Skin s‘@mmu@ LLN§ MOL@& o Not a sensitizer _ 2005
N 0 M-247651-02-1
Phototoxicity inQdggd” © oS Not required : molar extinction coefficient = 10 L x mol'! x cm’!

>
&
Ethephon oral LDso@;ﬂlowing single administration by gavage of ethephon Base 250 to Hilltop-Wistar
rats was 2664 mg/kg bw in males and 1563 mg/kg bw in females (M-187938-01-1) Clinical signs
included sluggishness, piloerection, emaciation and prostration followed by mortality within 1 day. At

necropsy, the visceral surfaces of livers were mottled tan and brown, the glandular portions of
stomachs were black.
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Ethephon dermal LDs, following single application of ethephon Base 250 to the shaved area of trunk
skin surface of male and female New Zealand white rabbits was 1210 mg/kg bw in males and 983
mg/kg bw in females (M-187936-01-1) . Clinical signs included pinpoint pupils, salivation, unsteady
gait, and prostration, followed by mortality within 3 days. At necropsy, ﬁndings included red lungs,
red trachea, mottled livers, and intestines filled with paste-like fecal matter.

The results of the acute inhalation toxicity study indicate a 4-hr inhalation @50 val g/L
both male and female rats (M-187658-01-1). Hypothermia, tremors weregated i na mals efore@
death which occurred within the first day in animals receiving the top ddge equl\@’ent t 2 m

At macroscopic post-mortem examination unkempt fur, d1sco@at10n Sflun ﬁiver ary?glyands
and thymic region, brain haemorrhages and/or gaseous sto &n and@qtestlﬁ% werehoted among the
animals found dead during the study. No test substance retated ﬁn@lgs ¢ no c{% the .
animals. @ v\g @7 @ %

skin of the trunk of six rabbits (3 males, 3 females)xor 4 urs arfeLreadl gs wergddade , 24 and
48 hours after the initiation of the exposure. In additio ra ales)ayere treated
with 0.5 ml ethephon base 250 for 1 hour, a adin@w de atc& 24 and 48 ho fter
initiation of the exposure. Moderate to sevete de a and n re obsgpyed after hours of test
substance application. No necrosis follo&ug 1 h@ expc@lre (]\4&7656@1 1) ©

» e@
A skin irritation/corrosion study was performed by plym @5 m&@leph@ as 25%’ to haved
5§1

No eye irritation study with ethepho&)@% pe@%ned @caus&@ﬁ 1ts® pH V@e of 1.6

The corrosive properties of ethepﬁgn basé}ﬁo made it dlff@ult to@@nduet@nd to assess the skin
sensitizing potential. Three sanens?ﬂon d1es W@& perf&ed a@% assessed in the monograph

and monograph addendum. ‘”\9 f@

A modified Buehler test on Base A 2 (ﬁM 187667-01-1). Five Hartley
Guinea pigs per sex in trea oup were tested @tead a total of 20/group. Doses of 25%
w/v in distilled wategyere used for ctio topigaFindugions, for 6h under occlusion) and 10%

w/v for the challen@ There,was %gide of contact s §tlzatlon observed following challenge
with Base A-25(;_No or @nin@ alreactiop§vere observed in both the induced and challenge
control animats, Mean dermal scéres fglfowing ¢ ll\e@@ were comparable between the Base A-250
treatment a e negdfive chtrol. Clear definal responses were seen with the positive control

s Gl G defpel = P

material.

DN
In the Guinea max zat1 udy, contro@(S/sex) 20 test animals (10/sex) were treated with
ethephon ( r1 at0 %gif) w/wia intrAdermal induction, or 50% w/w topical induction. A
concentrati %Was d fo topi @challenge of 24 h under occlusion (M-202329-01-1).
Results the ingyction ph se wetg not m&lded in the study report, but during the discussion for

Anne cluswn BC mitted a & ent prepared by the study director confirming that the
concer trat1 50%\was 1r®ﬂ in g’ preliminary study (M-233609-01-1). In the treated group, at
the 24-hourgecadi a disci&le er ma was noted in 5/20 animals. At 48-hour reading skin reactions
faded and discre @ (grade™l) persisted in 1/20 animal only. As the cutaneous reactions
observed in th$ma s of the tf@ated group were non-persistent, they were attributed to the known
irritant properties of@ test substance but not to delayed contact hypersensitivity.

Ethephon Base 250 was tested in the Local Lymph Node Assay in female mice, (M-247651-02-1). To
overcome the irritant properties an aqueous solution adjusted to pH 4.5 (£0.5) with aqueous sodium

hydroxide (10M) was used. There were no lymphoproliferative responses (SI<3).

Overall the results of the studies indicated that ethephon Base 250 has no skin sensitizing potential.
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Due to the new data requirements a photoxicity study has to be performed if the molar extinction
coefficient is higher than 10 L x mol™ x em™. This is the not the case for ethephon so no photoxicity
study has been conducted.

Comparison with criteria @@J)

According to the results of the acute oral, dermal and inhalation toxicity § %ies, %eph ihas t
classified under current harmonized EU classification, according to the C§egu@j@on EC 1272/2908,
Acute Toxicity Cat 4, H302 (limits 300 — 2000 mg/kg bw, oral), catei(@ 3, H@i (i 1@% 200 §4 000
mg/kg bw, dermal) and Cat 4, H332 (limits aerosol 1-5 mg/L

According to DSD criteria ethephon has to be classified @\}%(n R@/R2 %2 b @ée @‘ral LDso is

within of limits 200 — 2000 mg/kg bw, the dermal LD 5@3 w1‘d%n the 1m1ts® m, bw
and the LCsp is within the limits of 1-5 mg/L. @ o
0 O

Based on the low pH of ethephon (1.6) and the re@lts g\e skirnirritatjo n stu can concluded
(éo

that ethephon is corrosive. As necrosis was observed after 4 r ex ure d ng not after 1-
hour, ethephon has to be classified as Skin 0si0 according %the cr&é)a of CLP and

with R34 according to the criteria of CLP.

@
Since ethephon is classified as corrom@é&nd lalé%d as @Hgo the'zespir, @@y tract, additional

classification STOT SE 3; H335 and SE& ) )for gOT SE'S H3 no@ulre the classification as
@ @

corrosive applies to mixtures at 5% %@a ov@ &
N o

No eye irritation study has been c@pried ue to the low @ﬁl of Q@epho‘n%}fo additional classification

for eye need to be added as the (?kissn‘” gation fwkm co@)smn l@ l@asmgned

No reliable findings were alnedgn th Khler test, LINA assdy and/or GPMT study, due to the
corrosive properties of ho ere com@und h& be classified for skin corrosion,
no further cla551ﬁcat10 r skin ensmza ion is requlred@

Results of the U\@mbl ara L\ tlcs eth ueous solution evaluated according to

OECD TG 101 ghowed t@t et ext ion coefficient value is below 10 L x mol™! x cm’!

and therefore nQ p ot%&ncny st dy 1s gered th@there is no concern for phototoxic potential.
& & > @ ~

Conclusions on Q%mﬁc&gpn a%@abelhn@ N

S
In Decembe%%ll @@Commi%tee fgoRisk Assessment (RAC) has adopted the following opinion for
harmonize i of ethephon.

assi @f%\ 0n labe, (Ck
1. Cla ﬁcatlo and labelling i@ gccordance w1th the CLP Regulation (Regulation (EC) 1272/2008)
o ute%ox 3; 1 < \@
1332 @ Q
. Aé‘eﬁe Tox 4; H3 Q\
e Skin CofI'C; H3J4

2. Classification a@%bellmg in accordance with the criteria of Directive 67/548/EEC
o Xn; R20/2§022
e C; R34
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CAS5.2.1 Oral

No new acute oral toxicity study was carried out after ethephon Annex I inclusion. The existing
relevant information was presented and evaluated during the EU process for Annex I listing.

@@’@
CAS5.2.2 Dermal & Y
No new acute dermal toxicity study was carried out after ethephon Annex \clusi@l" he @stln@@
relevant information was presented and evaluated during the EU proces 1@%1 hs%g @
@©° Q& \ Y
CAS5.23 Inhalation N S
NI O NN @ L

No new acute inhalation toxicity study was carried out a@% ethephon X li sion@e existing
relevant information was presented and evaluated durjfig the rocess tor A@x Ilighng. &

AN S o &
CA5.24 Skin irritation R ©\ N

@

No new skin irritation study was carried out a@%ﬁ ethe@ 1@( Ii 9510 T@?é ex1®§1g relevant

information was presented and evaluated (lu\ the E ro@s for Annex 1ng
OISR @ N

CA525  Eyeimitation &) o & U & &

No new eye irritation study was carifed ou‘e%@er etl@%on A@%x @umon@ he existing relevant

information was presented and ev@uated g&nng the, EU prgé)ess f& ne&Qletlng

\§&@Q@

R
CA 5.2.6 Skin sens1§at10n© K/ ~ . D N @
S
No new skin sensitizatio aout 1 ethephon I inclusion. The existing
relevant information w rese&& and e va uate 1 e Elprocess for Annex I listing.

& & é@
CA5.2.7 Ph@oto%y @ S §

Invitro photo&(@y stu@ 1S req d whed an ac@ze su@tance absorbs electromagnetic radiation in
the range of2Q0- 700 andéghe molapextingtion coéfficient of the UV/V IS absorption maxima
(calculated%cordﬁ@to OECD TG 1)i 15 a@ve 16 x mol'x cm!

UV-visible char@cterls @’ of eff@hon queo@solutlon have been determined (M-530716-01-1)
according tQ tfe currgly ¢ requlr we(@mammum absorption at 200 nm at 25 L x mol"'x cm™!

and of 0 between 2@ 00 m

Theref %no éhﬁ%tox@ty study is r&@’ed as Ethephon does not absorb in the relevant UV/VIS
spectﬁngy\G @ Q
NS
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Table 5.2.7-1 Ethephon UV/VIS spectra (study submitted under point MCA 2.4)

Solvent Wavelength Molar extinction coefficient Reference
[nm] [L x mol'x cm™]

. 200 25 ; 2015;

Distilled water 291 0 )530716-01-1

S o
: S
S ® © o

CAS53 Short-term toxicity @ @ §

The short term effects of ethephon were studied in two oral @ay stu%’es nﬁil\e rat, @ oral'28-day
studies in the mouse, and one 1-year study in the dog (see tabie 5 @%ﬁ %\

All these studies have been submitted and evaluated durthe procéx;%or gmex I 1 %

X

In addition two special studies investigating the effec&f‘ eth@on om@he chaodin ster;ﬁ9©1nh1 @on in
dogs are available: the 28-day study was evaluatedqdurin ﬁw last pi%se of BU progess foﬁx I
listing, whereas the 90-day study is a new study. Both s s ar magised unger poinf’A 5.8.2,
but as cholinesterase inhibition is a critical to@loglca&ndp@i@ for et@phon ‘e re%& of these

studies are also presented in this section. @ @

In all the dietary studies the concentratl(%%f ethe@on the n s were corrected
for the purity of ethephon Base 250 ( ha@ content f ethﬁgp %3¥Yherefore the

calculated achieved intake represent actu@oncegﬁatlo eth@m adﬁt‘ered to the animals
and no additional correction for purity is rggﬁ&eled
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Table 5.3.1 Summary of short-term dietary toxicity studies — rodents
Study NOAEL LOAEL Effects at LOAEL
(mg/kg bw/day) | (mg/kg bw/day)
28 day in Sprague-Dawley CD rats
(10/sex/dose) 52 (3)-59(9) 106 (8)-119 (ib%AEL was based on
0, 625, 1250, 2500, 5000, 10000 ppm & inhibition of plasma and
Q: 52d, 106, 214, 431, 831 mg/kg bw/day in § RB@%Q]iH@%@rase %tivity
gan
0,59, 119, 251, 487, 980 mg/kg bw/day @@ @%in chd{inestesase activity
in @ E}o & \° was nekaffecte
0, 10000, 25000, 50000 ppm %@ ©© g"%\ @% y;y\
0, 962, 2299 , 4742 mg/kg bw/day in & € N N S o
and %@ R @ Q§ § &
0, 996, 2488, 4905 mg/kg bw/day in @ o Q@ﬂ @ @Q e @
& °\ . % & @ @
- 1986. RO~ S ¢
M-187685-01-1 & M-187683-01-1 W I AN
28 day in CD-1 mice (10/sex/dose) N S ) & LO as based on
30, 100, 300, 1000 , 3000 ppm, o d)-6979) Q 181 (&) — 20( inhib¥on of erythrocyte
0,5.3, 18,51, 181, 546 mg/kg bw/day in %&\ ©& @f@ & w,  |G@ activity
3 and & (N <)
0, 6.5, 22, 69, 209, 635 mg/kg bw/day 62 @ Ko . @ @f%rain cholinesterase activity
Q S 9 g N was not affected
T @ °\ % @ @ ° @
R N @) Q) N
0, 3000, 10000, 25000, 50000 pgm@ < N N
0, 525, 1815, 4780, 10212 mg/kg%w/da&§ é %@ Q @
in & and R @Q O < Q&
0,632, 2231, 5852 or 149@/@ & < N ‘%\
bw/day in @
' S P& o
Sogs & Ko Q %)
’ é?
M-187702-01-1 & Ns770300-1 (@] & Q&
9 SRR
R @ °\ % @ Q
S e F sy
N e D T
P
SO N S
o @ ®@ % §
N
b @ K <, @
Q © O 5
D © e Y
§ @ 9 N A
& N @ , O
% < RN
: § &
v
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Table 5.3.2 Summary of short-term and subchronic toxicity studies - Dogs

Study NOAEL LOAEL Effects at LOAEL
(mg/kg bw/day) | (mg/kg bw/day)

14 day in Beagle-dogs (1/sex/dose) 17.2 (3) - 24.6 (?) 48 (3)-46(®) |=300 ppm
0,1, 3,10, 100, 300, 1000, 3000, 10000 ppm 9% Erythrocyte ChE
and 2/sex/dose at 30 ppm @ stlVlty = 2()%)
0,0.16,0.57,2.1,5.1, 17.2, 48, 164, 410 and «v\%
901 mg/kg bw/day in § and N WO pp@ %
0,0.12,0.49,2.1,4.82, 24.6, 46, 202, 348, @@ Q%Bml ChE t@ty =
1306 mg/kg bw/day in @ and E o & N 20%g%,

@@CE N N% I@iywe@m

- 1989 ol SO @

M-187726-01-1 PN = 3000 6p .
Preliminary study included in the 52-week @ Yo @ N b(§9191@5d food
study @’ @ @n@ consl 1pti0@

28 day in Beagle-dogs (1/sex/dose) 5.09 (@ 4. 820(%) /& 0 effect@@ to highest
0,1, 3,10, 30 ppm N @
0,0.16, 0.57, 2.09, 5.09, mg/kg bw/day in 3 @ é}z é of &
and 7 @ Q 2) & @ @@
0,0.12,0.49,2.11, 4.82 mg/kgbw/dayin @ , @ Q
$ &1& &F e
B 55 X\ oy 9
M-187726-01-1 SENS &N Q @
Preliminary study included in the 52—&&@@ Q) % ©< @ @)
study > (@) o ¢
28 day in Beagle-dogs (3/female§/d‘@e) <) 6 & N 18 LOAEL was based on
0, 250 and 750 ppm, § é %, Q @ inhibition of erythrocyte
0, 6 and 14 mg/kg bw/day. %O\g NN G & ChE activity Brain
N INS cholinesterase activity was
@ &
— 2006@ V ® @)@ &\% not affected
90-day in Beagle dog@éﬁsex/doseﬁ @K Q 2 () Q@&) é;@ 4(?)-15(3) |LOAEL was based on
0, 70, 140, and 525 ppm N ) & S inhibition of erythrocyte
0,2,4,15 mg/kg bw/day i1§ and 204,18 5 N N ChE activi.ty
mg/kg bW/dayom@ N % N Q Brain cholinesterase
N X & @@Q N @ activity was not considered
g @ Q . Qp Ro to be significantly affected
M-276963-01-2 ° P &
52-week in Beg f&dogs x/d & & 27.435) —29.7 ()| 54.2 (8) - 50.0 (?) W terminal body weight ,
0 100, 300, 1@, 2000gpm, mean absolute and relative
2.79, 8. 1§7 4 &@@mg/ g bw/ddy 3 § spleen weights in & and
dnd mean spleen weights
0, 2.55, 838, 29. @90 0 mg bw/@y in @ relative to body in ¢

&. 9 SN A
;19
M-1877262Q1%1 O Q@ \@

<) Y
Studies highlig@ - no©t eval@ted in the Monograph and/or monograph addendum
<
v
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Table 5.3.3 Summary of short-term dermal toxicity study

Study NOAEL LOAEL Effects at LOAEL
(mg/kg bw/day) | (mg/kg bw/day)
Dermal Toxicity Skin: 54 Skin: 108 Treatment related effects
3-Week (6hours/day for 21 days) dermal ass@iated with macroscopic and
toxicity in (NZW)SPF rabbit. (10/sex/ Systemic: 108 % roscopic changes (acanthosis
dose) at 0, 18, 54, 108 mg/ /kg bw/day oo and LIWL acti¥g
@@ inflan@a ion) @the s@
| BE N
M-188011-01-1 . {\@ . @ &% )
\)j \ @ Q,
2 SRR VN

Sy QKN BN
In the two 28-day rat studies (M-187685-01-1 and M-1 8@%‘33—0 Il), ethgphon wi admi@ere inthe

diets to group of Sprague-Dawley CD rats (10/sex/dosg), ary co entr@j)n we twe@ 0,
625, 1250, 2500, 5000, 10000, 25000 and 50000 pp. @equw@ﬁnts 0@, 52, 106, 214,431, 8
2299, 4742 mg/kg bw/day in males and 0, 59, 119@ 1, 2 875 980- % 2488%nd 4@5 mg/l@ W/day

in females). Additional 5 animals/sex were dosgd at 0, 00 %@1 ino (k mine
cholinesterase (ChE) activities after 14 days. @v\’ Q @

Ethephon caused treatment-related inhibi (% of K actiy @m p %) 11 doses and of
erythrocytes (69-91%) in males and fe s at do cs abave 125@ppm 1ght istically significant
inhibition of brain ChE activity (15% 13%h males and females, 1 ectl was noted in rats

given 50000 ppm, equivalent to 4678 mg/ /day% mal 49@@1g/kg@w/day in females. No
cholinergic effects were noted. Decreased:spleen tveights wWere notéd at doses higher than 10000 ppm.
Increased kidney weight was neted in females a&from 2@00 pp@yDecreased heart and lung weight,
and increased brain, liver and kidney ®1ghts Wpre notggi at 5%)0 pp@ 4673 mg/kg bw/day in

males and at 4905 mg/kg b\@ﬂay 1& fomales \— %

@@&@\

Table 5.3.4 Cholineste@?activﬁy determinations in thq@%)rt-ge@% studies in the rats
% Inhibition o@holln@erasq@l@) activity

Diet t @9
ietary tonflele;l ratipns @Qmas hE %{: Brain ChE Study reference
PP VY 2w | 4 wk | 2-wk | 4-wk

o P T SER S S T
1250 - 21 27| 16 22 7 - 1986
2500 & N 189 W | gde 41 9 M-187685-01-1

5008° gy  sd> | @30 nd® 58 nd® 13
10000 O nd® 4835 AN nd 73 nd® 1
8

16000~y [ A¥23 A 27 69 72 11
25 000¢ 31O | 3¢ 84 82 4 - : 1986
<530 000 Oy @5 91 91 15 14 M-187683-01-1
S @ Kemales
2625 N nd? 29 nd? 19 nd* 1
1250 &) @) 44 50 14 35 2 4 1986
25007 450 50 32 50 -2 1 M-187685-01-1
5000 A0 nd® 49 nd® 67 nd?* 4
10000 @y nd® 63 nd® 78 nd® 4
10 000 66 46 72 73 4 7
25 000 66 58 82 80 2 3 ; 1986
50 000 74 61 91 89 13 3 M-187683-01-1

nd* = Not determined
-= Indicates that ChE activity was equivalent to or slightly greater than control values
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Based on the biologically significant inhibition (higher than 20%) of ChE activity in erythrocyte, the
overall NOAEL for the two studies is set at 625 ppm (52 and 59 mg/kg bw/day in males and females,
respectively)

In the two 28-day mice studies (M-187702-01-1 and M-187703-01-1), ethepho $as administered via
the diets to CD-1 mice (10/sex/dose). Dietary dose levels ranged between 0, 39,100, 300, 1000 and
3000, 10000, 25000 and 50000 ppm (equivalent to 0, 5.3, 18, 51, 181, 525-546, 18 1780 10
mg/kg bw/day in males and 0, 6.5, 22, 69, 209, 632-635, 2231, 5852 and Sm&ﬂ g bw/day in @
females). Body weight was significantly reduced from 25000 pm. &@ Q\@’ &% é%
Ethephon caused treatment-related inhibition of ChE act1v1t}@ﬁ1 pla@a (22-@%) f 300 pprn and
erythrocytes (29-90%) in males and females from 1000 pgg. Th@ nqi%bmm\ te ChE

inhibition observed at 300 ppm (22 mg/kg bw/day) in th@‘emak\iy fter 1@50 we ent
not considered to be biologically relevant as the 1nh1 Hjon foég;@lmg weeks o@iﬂ ‘§
Slight statistically significant inhibition of ChE actj{q ty 1n<1% Wagloted ter 4 weeks in fales in a
consistent way from 10000 to 50000 ppm (12%, 1 %, respectiyely). I\§Ohnc effects
or clinical signs were noted at any dose levels. <Igpreas rain, kjdney lungfpeeightgwere noted in
males at 50000 ppm. Decreased spleen weightsswere ted in@ales atd fem%es at 59@ ppm.
Decreased heart weights were noted amongmales &t SOOOO@J@Q

& © @ &9 @
Based on the biologically significant ir@tio higher t‘ﬁan 20%yof ctivi @%n erythrocyte the
overall NOAEL for the two studies i@@t at 3@pm &)1 and €9 mg, @bw/d@@n males and females,
respectively). BN R )
R N @) &©
Table 5.3.5 Cholinesterase actixity detetminatiofisin the‘@ort-t m studies in the mice

Ethephon % Inhibition of Cholinesterase (ChE) agtivity Reference

Dietary concentrations {Plas a‘ChE RBC ChE ° Brain ChE

(ppm) &y 4-\§@ Z\yfg| 4%k 2.wk) | 4-wk
€

< .9 Mal &
30 O nd [ a3 [wad @? @nd® 14 ~
100 o nd® (D4 nd® R 6 A nd® 9 1986
300 A 18 2287 9] 18] 11 M-187702-01-1

10009 - R 4| | 34 3 14

30005 N |nd® | ~63 nd® K62 nd® 13

3000 7 (O35 55 @54 o 57 6 9

1

10000 ‘=~ 54 60, 68 67 4 12 1986

25000 SMEENHEET (O 82 4 14 M-187703-01-1

Q
50008 @ 9 | &1 | .90 87 13 19
N &2 . Eéuales

(@N
30 Q) ND*Q)” 2°%] ND° b ND* - .
100 © NdY [ 4 | Nd® 5 Nd* 3 1986
o 30, e | 229 |23 | 23 14 M-187702-01-1
M0 > @49 |Ode 38 41
3600 Nd* > 55 Nd® 56 Nd®
3000 ) O] 55 57 62 62 1 :
10008 66 65 80 76 1986
25000 &) 80 73 88 82 8 13 M-187703-01-1
50000 @ 82 78 92 89 8 1

Nd* = Not determined
-= Indicates that ChE activity was equivalent to or slightly greater than control values

The effects of ethephon on ChE activity were investigated in a series of preliminary studies to select
the doses for the one-year dog study. These data were already evaluated during the EU process for
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Annex [ listing as they were included in the report of the 52-week dog study. These preliminary
studies were considered to be supplemental for understanding the effects of ethephon on erythrocytes
and brain ChE inhibition, but not conclusive as only one animal/sex/ dose level was included in each
of the study. There were a total of 3 dietary studies with ethephon doses of 0, 1, 3, 10, 30, 100, 300,
1000, 3000 and 10000 ppm, equivalent to about 0, 0.16, 0.57, 2.1, 5.1, 17.2, 48 Y84, 410 and 901
mg/kg bw/day in males and 0, 0.12, 0.49, 2.1, 4.82, 24.6, 46, 202, 348 and 13& rng/kgobw/day n
females, respectively. Results indicated that the females were more susceptible tha les, »ith a 2
biologically relevant (> 20%) inhibition of erythrocyte from 300 ppm (eq§ lent¢oabout 46 mg/kgy
bw/day) and of brain ChE activity from 1000 ppm (equivalent to 202 r&@g bw/@’y) &% é%

In the dogs the effects of ethephon on cholinesterase inhibitiéa were@ﬁlrthef@estl d foflmvmg
dietary administration of ethephon for 28-day in the femaé}”(M 2 126;& 1) and d 50-dayjy Y both
sexes (M-276963-01-2). A detailed summary of each stt@y is pres nted@ader @ 10n ’\ 8.2 %

0, 250 and 750 ppm (equivalent to 0, 6 and 14 mg/kg bw/day). Ple?sma and erythr esterase
activity was determined during weeks 1, 2, 3, and 4, a ain 1nes‘@ se acfpyity was determined
at study termination. Due to 1nter-an1mals V@blhty the vélnes andthe 1 numb@@f animals,
plasma and erythrocyte cholinesterase actiwit e eval as the chan@.&n activity between the
average of the pretreatment values and t@rarlou ays o@reatm@l’ for, eﬁ@h do%,@@

@
In the 28-day study female Beagle dogs (3/dose levéls) reeﬂ%@d dleg@r% ad%mstrgon of e E hon at

Plasma ChE activity was significant $ res for @dos ups a@ @omts and erythrocyte
ChE activity was depressed above 20% in fhe high-dese gret y da 4 21, and 28. In the
low-dose group (250 ppm), erythﬁ@cyte aé%@lchol%esterase actlv&{y Wasﬁagt 1nh1b1ted There was no

effect on brain ChE activit S @ & ©
v ® Q @

The dose level of 6 mg/k@day \&as 6@ y NO}EL f’(mmhl gen of erythrocyte ChE activity in
e

the in the female dogs fo xpo

Ethephon was adm1 red in the digfo Be se ‘=-@ at dose levels of 0, 70, 140, and
525 ppm (equlvale ﬁd 15 / es@d 2,4, and 18 mg/kg bw/day in females)
for 91 days (M- 6963 0@ rvat were nducted daily. For determination of the

dose in mg/kg%e@y, fo@onsum ion @ measu d da@l and body weights were taken weekly.
Plasma and&@h @cholﬁﬁ@stera@cﬂm@ms défetmined during weeks 1, 2, 4, 8, 10 and 12, and
brain acetylcholinesterase a@wty s de% ed a&tudy termination.

There were no%&%rtali@nd/dr\;@atm relatet@hmcal signs.
Due to intep-animalsggiriability of theyalues {lasma and erythrocyte cholinesterase activities were
evaluated a@ ec ein 1Vity we average of the pretreatment values and the various
days of treatme r each ephonignificantly inhibited plasma cholinesterase activity at all
dose d in both se and erythIOC}@ cholinesterase activity at doses equivalent to 4 mg/kg

ay 1

bw/d es aﬁ 15 @/kg b@ﬂay in males.
er

Brain Ch as%was inhiBited g@o 14% in the females at the top dose.

In conclusion, EQ for fhis study was 70 ppm (2 mg/kg/day), based on the statistically
significant inhib1t10 erythrocyte ChE activity in females.

A 1-year oral study was performed in the Beagle dogs in accordance with OECD 409 (M-187726-01-
1). Dose levels of 0, 100, 300, 1000 and 2000 ppm, equivalent to 0, 2.79, 8.11, 27.4 and 54.2 mg/kg
bw/day in males and 0, 2.55, 8.38, 29.7 and 50.0 mg/kg bw/day in females were used. No
measurements of ChE activity in plasma, erythrocytes or brain were performed. Body weight, absolute
and relative spleen weight and absolute thyroid weight were decreased at 49.96 mg/kg bw/day.



E Page 17 of 102
BAYER 2017-07-24
R
Document MCA: Section 5 Toxicological and metabolism studies
Ethephon

Relative thyroid weight was similar to control. There were no treatment-related histopathological
findings in any organ.

The NOAEL in this study was 1000 ppm equivalent to 27.4 and 29.7 mg/kg bw/day in males and
females, respectively. @@)

was applied for at least 6 hours/day to the intact skin of Hra:(NZW)SPF rgbbits (10/sex/dosc) at deaes
of 0, 25, 75, or 150 mg Base 250/kg bw/day (M-188011-01-1). Doses ifithis stidy are reported
Base 250, without correction for purity. Actual doses on pur‘tlve uﬁredle%%basw e 18% and

S o
The dermal toxicity of ethephon Base 250 was determined in a 21-day r;i;%ﬁdose y. B@e 250

108 mg as/kg bw/day. &

&L N
No systemic toxicological effects occurred in rabbits fol@wmgs(\ig\ﬂy de@al ap at106§ ISO@ase
250/kg bw/day equivalent to a NOAEL of 108 mg/kg@(r/day@@’er a @rlod 0

$
The NOAEL for dermal irritation is nominal 75 m%ase %/k N/day equlv to et q- on
concentration of 54 mg as/kg bw/day, based orrwacroscgpic a 1cro ic fi &g treated skin.
@
- N Q %

CAS53.1 Oral 28-day study & ©& @f@ % @

No new 28-day toxicity study was carri
information was presented and evalu,

&er etheﬁhon g?é?x I 51on e existing relevant

the proc@ or mlexI iéting. The special 28-

day study in dogs focusing on ChE i 1b1§21£0n in dogﬁs furt 1zed Ander point CA 5.8.2.
<, @
\ @9

CA 532 Oral 90-day study© S w @

IS
No new 90-day toxicity stydy was &arried out after ethephoMnn %mcluswn The existing relevant
information was presentedsdnd e@ate ring @EU @cess for Annex I listing. The special 90-
day study in dogs fom@'@g on €hE inhibition 1n dog i 1s @rther @mmarlzed under point CA 5.8.2.

o & & 9D
CA5.3.3 Ot%r routes §” SR

No new toxici study via non-oral roufgywas ca%d fter ethephon Annex I inclusion. The

existing rel i@atlo Fwas p@ted a;% ed during the EU process for Annex I listing.

The spec1al 90- da& dy 1n gs foctsingon ChE inhibition in dog is further summarized under point

CA582. @ @
A @ S)

Specific tarf‘[f?)rgan@%ncnv ( STQ@E aQ@STOT RE) Comparison with criteria

@

The mal%effect a epeate%)expo@re to r%}ephon is inhibition of cholinesterase. Plasma cholinesterase
inhibj considé#d to pe toxi gically relevant, and therefore not relevant for classification.
In 201 A RAC evaiyated albthe existing studies and considered that, based on JMPR 98
criteria foﬁ%hoh erase ?@bltlo Lithe limit values should be based on inhibition of brain ChE
instead of eryth %}t }éhesterase Brain cholinesterase was inhibited at doses > 164 mg/kg bw/day
a 14 day study ¥t dogs, Cholind#gic effects were also seen in rats in the acute neurotoxicity study at
dose levels below t olinergic effects in repeated dose studies in the rat (see CA 5.7.1) . This
indicates that these/@ypes of effects are acute effects and not repeated dose effects in the rat. It is
assumed that this also applies to the dog. Therefore, no classification for specific target organ toxicity
repeated exposure is proposed based. Inhibition of brain cholinesterase was also observed at doses >
4673 mg/kg bw/day in a 28 day study in rats and doses > 1815 mg/kg bw/day in a 28 day study in
mice. In a 78 week study in mice, brain ChE activity was reduced (18%) in the females after 52 week
of dietary exposure to 10000 ppm (equivalent to 1782 mg/kg bw/day) but not at final sacrifice after 78
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weeks (see point CA.5.5.1). As the effect levels in the longer studies are above the guidance values for
classification, classification was not considered necessary based on this endpoint.

Conclusions on classification and labellin

No classification for specific target organ toxicity following repeated exposure

required.

CAS54

The genotoxic potential of ethephon was investigated in a

designed to test different genotoxicity endpoints: gene mutgtion, c

unscheduled DNA synthesis. In addition an in vivo UD@&tudy:«\u} the ra@has

in vitro genotoxicity studies were carried out after et

mouse micronucleus assay was carried out upon re@gest of@ J apa-@se aut@rltle
S

Genotoxicity testing

summarised in detail.

ST
Due to the new data requirements a photomu@enicit@tudy
extinction coefficient is higher than 1000 Fxx
does not absorb light in the UV/visible r%kge of 2@—800& . T

triggered and/or required.

60

©©

olkx cm™,

l@hon ex 1

v

clusw

@ @’

to b%gperfo edift
is not the c48g for ethephon which

@@QOT RE) is

$

@\ @ S ©
> % &
& \ @
é@preh@lve éﬁge of 1tr0 a§§,ays
%t’ al a 1on

on
r(% zvo
g 1ss y 1S

olar

org Ifévphottagemclty study is

@
F§ o & &
Table 5.4-1 Summary of genotoxic@y studies . "V @0© @Q o
End point Test system oncentration 4Resultsy, Reference
Gene mutation S. typhimurium 0.1 ,&, 1.0, 2@5.0, N Posl in TA 1535 __
(Reverse (TA 1535, %4 1537$ 160} 5.(),ei)§.€) ul/ 1@‘ @cytotoxic 1987
1538, T%‘@ TA k)

mutation)

vithout and with S&mix

(@chmmnons

M-187742-01-1

Intraperitoneal §

v

/N
Gene mutation Chinesg§famst \dlyi 5, 0, 2.563.0, T\Pégative _W
cells, < 3.5, 4 0;5.0mgynl & M-187751-01-1
H T-locus &S iRant S-9 &k 6@
S . O 0,202, 268
§ % * 2.8,& mg/l@with
@D - Qg@} -9 m#
Chromosom&@ F@?e Hagnster Ov@ﬁ 753 1000, @% 2010 |Negative | BEE
aberration A Q© @ nggpl withqyt S-9 mix M-187762-01-1
N '5Q2, 1000, 1510, 2010
4 v M,@ . [g/ml @3th S-9 mix.
UDS in vitro | Rat gjmary heputocy@g] 25. 30,100, 250, 100, | Negative o |
© S, A@ 59{(;@()00, 2000 pg/ml M-187753-01-1
Invivo /m\ A Q) °
Study % (}Jpecies © ~Concentration Results References
§ @ U mg/kg bw
UDS ¥ vivaY ll@%l%tdl@s 3) Q" |0, 800,2000 Negative - 2002
Oral route s, L S M-209739-01-1
Micronucleus — ANMRIggice (3) 0, 150, 300, 600 Negative T |

M-247916-01-1

S
&
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CA 541 In vitro studies

No new in vitro genotoxicity study was carried out after ethephon Annex I inclusion. The existing
relevant information was presented and evaluated during the EU process for Annex I listing.

%@@
CA54.2 In vivo studies in somatic cells " ~ &
N @ O 9
@ % @
T A S
Report: KCA 5.4.2/02; | . 2005; M24551 6-01-{3% O é R,
Title: Micronucleus-test on the male mouse Yiﬁ@éphon@ N v ~
Report No.: C047233 & . Qi& \@’ &
Document No.: M-247916-01-1 @ > NS
Guideline(s): EU (=EEC): 2000/32/EC, Method\B12; @@D 474;@3751313 EP@@)PP
870.5395 > . © %@ &
Guideline deviation(s):  -- Q \\ o S @
GLP/GEP: yes Q% & S @
< & & LTS
& R D> ®

x%cutn@Sum 4P S

A micronucleus test was carried out to iﬂ&gstlgate the% r@ Nl\@%mlce@r a possible
clastogenic effect on the chromosome@ on@narrow erythglglasts The stu@omphed with OECD
TG 474 (1997).
The known clastogen and cytosta&s agent@clopiagspham@e ser\@l as &Gsmve control.

Male mice treated with ethephon\ rece two@%rapetgpneal ad%‘Jnl %@ons of 150, 300 and 600
mg/kg, respectively, separated-by 24@bours. Males ofthe pQSl e control received a single
intraperitoneal treatment 20 my'kg c@ophosghamlde The fe%%oral marrow of all groups was
prepared 24 hours after last nlst ion. &

Males treated twice ‘* h ethe hon ses o 60(@@/ wed symptoms of toxicity after
administration, sta trate systemic exposure to ethephon.
However, all am@@als s&@ ed of tl@est

There was @ter@no b&reen @chr@tlc arid normochromatic erythrocytes.

After two 1ntra&ii<1tone eatmqsﬁ up Q@nd in¢hiding 600 mg/kg there was no indication of a
clastogenic ef @
g feg > Q>

S O
Cyclophos;@amlﬁgle pdSitive cépitrol, Kad a clear clastogenic effect, as is shown by the biologically
releva crease@h pol hromat@eryt ytes with micronuclei. The ratio of polychromatic to
norm@ghromagig erythggcytes yas nofaltered.

Y ¢

% O % MATERIALS AND METHODS
MATERIALS:; Q

1. Test Material: % v Ethephon

Description: N Clear colourless liquid

Lot/Batch#: U 040201

Purity: 71.4.% (analytical result dated July 1°th, 2004)

CAS #: 16672-87-0
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Stability of test compound: The batch used was analytically examined prior to study

initiation and was approved for use for the test period. A
stability test in the vehicle did not reveal significant degradation
of the active ingredient.
Solvent used: 0.5 % aqueous Cremophor; the solution w@et to pH 6 to 8by
using 1N aqueous NaOH.

R
S @ © o
R

2. Control Materials: QN @
Negative: Deionized water @ @ =N §
Solvent: Physiological saline soh@m A \\ & %,
Positive: Cyclophosphamide (%@m solent. °~ @9 ‘2”;,\
3. Test animals: @© w\g\ g@% \ é@ % ’
Species: Mouse (male a@em & for the pilot Q
Strain: Hsd/Win: N IBR{ arlan§§ nkel%ann Cgl% Q& en).
Age: 6-12 weeks atsg,rt of admlmstgtlon
Weight at dosing: Males: 3641 gy &
Number of animals used: Pilot sgidy: 3@1mal @ex/grc%;p 1 gup @@

Mains y 5 ani ex/group, 6 @oups
Animal husbandry: H%ed 1nd@1duall@n typedt cage‘?&wlth %@dlng of soft wood

lestype BK®/15 @ S
Diet: ® ed foymula fegd 388310 nim cube ¥Zproduced according to
Qspemﬁ@atlop\ by

N &) ad@%tum N

Water: @ rovid&@in po[@arb te bottles, 300 mL volume
Ko .1, 38,
N 5%

& 196f)and a allable acklibit
4. Environmental conﬁns @ & %

Temperature: < & 21i 1. 5°C @ &
Humidity: Q 0 70@
Air change: 6

i Q° 10 perh
Photoperlod @’@ N 0' ﬁhg / dark cycle

5. Dose Le@ @Q @ @

(a) Pilot study:
1000 mg/kg bw ﬁmlmﬁwd b@o 1nt<%%rlto@ injections separated by 24 hours

(b) Main stady: 9
0, 150, 300,600 (§oups&g/kg§ m@@stered by intraperitoneal injections in a volume of 10
mL/kg fe%all gréups. T e adminfsfrationteok place once a day for 2 consecutive days (at a 24-hour
intervgh) in th@legatl@ ontr& and t@& roups. In the positive control group, cyclophosphamide was
administeredConly ORCE.

RS Q\
A. Test Pexforma

formance @

The study was condﬁ from December 9" 2004 to January 112005 at the ||| GGG

1. Test procedure
The selection of Ethephon doses was based on a pilot test. This pilot test was performed in the
laboratory which conducted the main study using animals of the same source, strain and age. Groups
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consisting each of three males and three females received two intraperitoneal injections of 1000 mg
ethephon /kg bw separated by 24 hours.

In the main study, animals were divided into groups by a randomization plan which distributed the
animal numbers to the respective treatment group. Each group comprised five r@gﬁ mice.

S o
Ethephon and the negative control were administered twice, separated by 24shours, @erea S 2
cyclophosphamide was administered only once. Animals of the replacemgnfgroups were treated t@ce
with 600 mg/kg bw. @ O S
B
Animals were sacrificed 24 hours after the last treatment. _ @ STERN o ‘

73 X
N @ o & & &
Table 5.4.2-}® tudy@igp% & @

S @
Group Dose (mg/kg bw/) “Appliestion reute | Namber of@pplicati&s
& $ @5@% oo &
Negative control 0 @ ip 2
Q Q @'
Ethephon 15 (& N @f@ QS %\@ 2@
S q P @ o @(c’?
1.p.
O Sle o o N 2
600 ° i, 2
o N S \@ S
6 2
S §) & 9" Q|
Positive control (Cl& @@O QJJ N iLp& Q> 7 2

CP = Cycloph id S
yclop OS%%@I e @)Q V@@ &
2. Slide preparatiy S

Sy S
Schmid's method w use@ progin @%ars,§ N)

At least one iqta@femu& prepared froym eaci3acrificed animal (not pre-treated with a spindle
inhibitor). A@table trument was to.sever thVic bones and lower leg. The femur was
separated from'mu T tisgng. The@wer—l@%stumpgncluding the knee and all attached soft parts,
was separated in thg distal epiphyseal car@lﬁge by,a gentle pull at the distal end. The proximal end of
the femur was gpened a@@ exl@ endwith a éﬁable instrument, e.g. fine scissors, making visible a
h
0
0

small opening§ the b@he-mattow ¢ el. ‘%uitable tube was filled with sufficient foetal calf serum.
A small amgunt of m was draw m t

cannula was pushed) into th®) open €nd of the marrow cavity. The femur was then completely immersed
in the catfserum@nd pressed aga@st th@&ﬁll of the tube, to prevent its slipping off. The contents were
then fpshed sgyeral tigges andithe bofte marrow was passed into the serum as a fine suspension.
Finally, the“@shingﬁ%i gh epeate@ from the other end, after it had been opened. The tube
containing%e se% andshone m&&\ow was centrifuged in a suitable centrifuge at approximately 1000
rpm for five m@ . Th@upe atant was removed with a suitable pipette (e.g. Pasteur pipette),
leaving only a small ainder. The sediment was mixed to produce a homogeneous suspension. One
drop of the viscous §§ ension was placed on a well-cleaned slide and spread with a suitable object, to
allow proper evaludtion of the smear. The labelled slides were dried overnight. If fresh smears needed
to be stained, they needed to be dried with heat for a short period.

ube into a suitable syringe with a thin cannula. The

Staining of Smears
The smears were stained manually 3 minutes in pure May-Griinwald solution, 1 minute in May-
Griinwald solution [May-Griinwald/deionized water (1+2)], 28 minutes in Giemsa solution [ Giemsa
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solution/ deionized water (1+40)], rinsed in deionized water and allowed to dry for at least overnight.
All solutions used during this preparation were freshly prepared each time. The May-Griinwald- and
Giemsa solution was filtered before usage.

Covering of smears

Following this treatment, the smears were transferred to a holder. A cuvette g@illed with xylene,
into which the holder was immersed for approximately ten minutes. The slides wer ové\gingl
(e.g. with tweezers) to be covered. A small amount of covering agent wa en from a bottle with@
suitable object (e.g. glass rod) and applied to the coated side of the slide(@A cove@lass w% then™
placed in position without trapping bubbles. The slides were r@ evaludted u&'ﬁhe c@ring agent had

dried. é}ﬁ O @@ Qi%\ (g&% @}\
3. Evaluation @ \:7\9\ @ ©\ S

Coded slides were evaluated using a light microscop aPa m ﬁcatg' n of a@ 100@@&@1&

appear as stained chromatin particles in the anucleati eryt{ ey can <§mgu1 from
artifacts by varying the focus. Normally, 2000 pol hrocytes were ted pg] Fanimal.

The incidence of cells with micronuclei was est&l;)hshe scapnihg thesghides igyd meaadering
pattern. The ratio of polychromatic to normo omati@ g@f[es is4analysed for t@asons

1. Individual animals with pathelogical ;bone- Q@)resm may b€ identified and
5 @
excluded from the evaluations O @
2. An alteration of this ratio sho§that the'test c@oun@mall@aches the target.
> & &
Therefore, the number of normochro@ﬂatlc exythrocyftes per@O r%@c ones was noted. If the
ratio for a single animal amounts €g dlstn@?y more-than 6000 nm@ochrcﬁg ic erythrocytes per 2000
polychromatic ones, or if such a\satlo edms li Wlth§@t othef@nm in the group showing similar

effects, then the case may bex@garde@ pat 0 1ca§a d unggated t atment, and the animal may
be omitted from the evalu LA Izglevan eatment—relate&alter %ﬁ,‘ of the ratio polychromatic to

normochromatic erythrogyies ca@? nclu@d if 1t@clear<ly% er for a majority of the animals
in the treated group th, theqespective negative contfol. In Qﬁ)« ition to the number of
normochromatic e cytes per 200Bspolychromatigsones, B umber of normochromatic
erythrocytes showi mlcr ﬂclel als ablished. Thi§information is useful in two ways.
Firstly, it perrmt he det@wn @ ] alr@ subjeet to damage before the start of the test.
Secondly, com@ned ith the n icronucteatedpolychromatic erythrocytes, it permits a

representatg@f the c@ne effect curyéJor poditive sybstances. An increase in the number of
micronucleated np&chron@tlc ery@roc w1thoy\f a preceding increase in micronucleated
polychromatic elgghrocym; is irf@levant @ ssment of a clastogenic effect, since
normochroma ryth ytes inat m pol hromatic ones. Before an effect can be observed in
normochro mat cytes, t Yg‘lzlere t be @mch greater increase in micronucleated polychromatic
erythrocyte@due e "ditution ¢ " "old" cells, i.e. normochromatic erythrocytes already
present %‘[he sta@f the test, and’this effgg would have been observed previously.

N
In order to the@ﬂal r@lts oh@hed with male animals, an independent second evaluation was
performed%@tame parallet&tides all male animals of the study, which were not used in the first
evaluation, we ed evaluateéd for micronuclei by scoring additionally 2000 polychromatic
erythrocytes p$i§ urthefiiore, the frequency of micronuclei in normochromatic erythrocytes as

well as the ratio of pglychromatic to normochromatic erythrocytes was determined.

@

4. Assessment criteria

A test was considered positive if there was a relevant and significant increase in the number of
polychromatic erythrocytes showing micronuclei in comparison to the respective negative control.



E Page 23 of 102
BAEER 2017-07-24
R

Document MCA: Section 5 Toxicological and metabolism studies
Ethephon

A test was considered negative if there was no relevant or significant increase in the rate of
micronucleated polychromatic erythrocytes. A test was also considered negative if there was a
significant increase in that rate which, according to the laboratory's experience was within the range of
historical negative controls. o

In addition, a test was considered equivocal if there was an increase of mlcro%@eated polychromatic
erythrocytes above the range of attached historical negative controls, providgd the 1@%% not
significant and the result of the negative control was not closely related t data of the respectlv@
treatment group. A test was also considered equivocal, if its result was 1@lausﬂ§@7 In & cas
normally a second test will be performed.

An assay was considered acceptable if the figures of negatw@énd @?the Xrol ‘%@re wffmn the

expected range, in accordance with the laboratory's exper ce aon T th@i%sallal& terat data.
%

5. Biometry & ©@ @ @ @

The ethephon group(s) with the highest mean (pro d thlwxcegd% the négatlve@)ntrol an) and

the respective positive control were checked by Wi n0n&§amet&c rank €0m test@lth respect

to the number of polychromatic erythrocytes @%g nucnd Chumbeof no@ochromatlc
erythrocytes. @ g

A variation was considered statistically gﬁuﬁcan@f its g‘r pr@lhty \%’15 bel@yv 5% and the

treatment group figure was higher thaa©> at of ghe negative control.
Q SIS

The rate of normochromatic erythrocytes ¢o %}tammg&ﬁncro@clel w@ exarfiiged if the micronuclear

rate for polychromatic erythrocytes was dlseady relevan%/ incre d In this case, the group with the

highest mean was compared with the ectivgyiiegatiyecontrol @ one-sided chi2-test. A

variation was considered st@icalé@?gmﬁ&a@ if theserror, ?@oabm was below 5% and the

treatment group figure w gherfhan th@f the %egatlve c ntro N
In addition, standard dewations (Zs ang%were cul%@ for ﬁi\the means.

@ & Q® 6@
S %REQ&TS@%JD CUSSION
A. PILO{(@TUN (RANGE @@DIN@TE@)

@ L Q S
This pilot te@vas ﬁ@forme@n the @ora&o@y which vonducted the main study using animals of the
same source, stra§and age. In majgs and @mle%e following symptoms were recorded, following

administration &£, 1000 @/kg %‘ﬁathy, ghene@fur loss of weight, spasm and difficulty in
breathing. Syn%t mspNe ére recorded p to@tleast 24 hours after the second application. One animal

of each sex&s. @@ é& S

(OIS
Based @15 ﬁng’pngs &0 mg ethephofifkg bw was chosen as MTD to be conducted in the males
only, a§ no @ann% fferé&s in @icity were observed between sexes.

S o D
B. MAH@UDY ICRONUCLEUS ASSAY)
S
1. Toxicity

After two intraperitoneal administrations of 150, 300 and 600 mg/kg ethephon, treated males showed
the following compound-related symptoms for up to 15 minutes after the second administration:
apathy, roughened fur and spasm. These symptoms demonstrate systemic exposure of males to
ethephon.
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Otherwise, their external appearance and physical activity remained unaffected. There was no
substance-induced mortality. No symptoms were recorded for the control groups. No animals died in
these groups

2. Microscopic evaluation 9

The ratio of polychromatic to normochromatic erythrocytes was not altered b @e treatment with
ethephon, being 2000:1488 (1s=488) in the negative control, 1952 (1s=83(xin the mg/Ke grou
2000:1990 (1s=665) in the 300 mg/kg group and 2000:1884 (1s=132) in &80 mgrkg group. No@
relevant variations were thus noted for males. @ N
No biologically important or statistically significant Varlatlon@msted for m %betw the negative
control and the groups treated with intraperitoneal injectio ethephon, wiﬁh resp ?S?to the” mmdence

of micronucleated polychromatic erythrocytes. The incidenge of] t fonuc

3.2/2000 (1s=1.1) in the negative control, and 2.8/2000 @% I. % 6/20@ (ls—@ ancb /20%

(1s=1.9) in the Ethephon groups. @ ©@’ @ @
. . . - . S N S . Q.

Similarly, there was biologically significant Varlat@;l betixgen thémegatl contr@d Ehon

groups in the number of micronucleated normocgroma es, &e nofgpochroatic

erythrocytes originated from polychromatic @f ect eleva%i;, Varlgms w ot observed.
The positive control, cyclophosphamide, caused a ear inc e in, he nu of polychromatic
erythrocytes with micronuclei. The incidghce of I@:ronuc@ated c@}s wastl/. 0/2%@ (1s=4.6), which
represents biologically relevant increa %‘1 comparison‘to the& ativeaepntrol
There could not have been a biologi@ rele§ effegf on th@aumb%&of micfénucleated
normochromatic erythrocytes in the tivescontrolsince, i<onjuaction v& the cell-cycle duration,
normochromatic erythrocytes orlg’@lated @‘m poly%hromatl ones, N

S
No further effect of cycloph&gphami@ %@d co %B’mm@e rathﬁ@@polychromatlc to
normochromatic erythrocyges, since this r. id not vary foa bloglcally relevant degree [2000:
1895 (1s=1014), as agai ooo@%@g 1\'@0 neg@e conggol].
This clearly demonstrates that an alteration of the ratio @polyomatic to normochromatic
erythrocytes is not ngsgssary for the @ductio f mi@ucle@

S &
3. Assessment § @ V>
Normally, cellswith 1&onucle -Jolly b 1i§ccur in polychromatic erythrocytes with an

incidence o@te i@mmé&@ly 6 @00 1ncr§;§? in micronucleated polychromatic
erythrocytes, due, xam]@ to ch mosQItie ¢ breaks or spindle disorders, is the criterion for
clastogenic effecQ\fn thistest mo@l. © é

The results %? Ethn gje no i atlon@f clastogenic effects for male mice after two

intraperito treatian nts h do fup t’and including 600 mg/kg.

The known .4«© and clastogen, cyclephosphamide, had a clear clastogenic effect at an
1ntraea1 dose of 80 mg/kg. Th

eﬁ@lber of micronucleated polychromatic erythrocytes increased
to a bivlogi rel tde Q
The numbeg of mi ronucl{%@d no&mchromatic erythrocytes did not increase relevantly in any of the

groups. ©
v

It is of further intere establish the number of normochromatic cells, to learn whether the ratio of
polychromatic to n@gthochromatic erythrocytes was altered by treatment. This ratio did not vary to a
biologically relevant degree in the ethephon groups in comparison to the negative control.

Cyclophosphamide did not change this ratio.

III. CONCLUSIONS
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In conclusion, following intraperitoneal administration up to 600 mg/kg bw, there was no indication of
a clastogenic effect of ethephon in the micronucleus test on the male mouse, i.e. in a somatic test

system in vivo.

Table 5.4.2- 2: Summary of the micronucleus test results in male mice @@
&
Number of N
o || e eTNCER | NONCE | RCE b
PCEs * o oy - mean =
Males o & ° LN
Negative control | 10000 1888 + 488 34+ )4 2+
Ethephon R Ny %03
2%190 merke 10000 1952 = 830 O7 LS (S 28616 .
Ethephon ~ o b
10000 1990 + 665 S 14 Tox1 g
2x300mg/kg &@ (@) @ (OZ% @) &
Ethephon N S
2%600 me/ke 10000 18842132 Q7| 0.9{%9 ) <@© 204009
CP Do @Jy O @ 1@ *
20 merke 10000 1895+ 1048 ééizg& +4.6
- : e O ) \v )
CP: Cyclophosphamide monohydrate (pos1t1\ch§)?ftrol f@% %, @
@ SN

*:p <0.01, non-parametric Wilcoxon ranki&btest ©

NCE= normochromatic erythrocytes
PCE= polychromatic erythrocytes

CA 543

As ethephon is devoid of g@%ﬁoxic

were carried out.

Comparison with the &iteria
Although ethepho

Q
n&ge 25 gnduc%@boint atio @1
of metabolic activation i ter %A T 5 a&otox'

Ethephon Basg 50 wassalso né¢

an UDS test w@i rat atocytes and
cells. Furtherimore, ephox%

negative also in
Therefore, ethe& n Bags25
@

2

K <@
Conclusions on cléSsificatfon an¢@elling\

In vivo studies'in g

N7 vive microngeleus s@
% &2 0 i@r@g;lsidéged to b&non-genotoxic
R

<
. O
S LY
L S

K
9

L
X T
S

&

v

1ve 1 ene

(0)

cel& <52

I@ential\iﬂ’ somatic ceLQ%’%o ge@%xic studies in the germ cells

S. imurium in the
oses, in 4 other strains, was negative.

@tatm@test with CHO Chinese hamster ovary cells,
some aberration test with CHO Chinese hamster ovary

N

@
@NCE@J@I’O @tedﬁ
PCE@ icrm@%eated E
R N

N
O

Q

@ N

SN

9

absence and presence

ase 2@ was fiégativein an in vivo UDS test in rats. In addition it was

&

==

No clagst fcation 18 necggsary for\\)g)enot«@\;éity.

y inghe mouse.

AN
@ © N
TE SO
o
CASS toxicity and carcinogenicity
The existing relevagty
listing.

g-t
No new long-te to&%ity and carcinogenity study was carried out after ethephon Annex I inclusion.
nformation was submitted and evaluated during the EU process for Annex I

In all the dietary studies the concentration of ethephon was measured and/or the diets were corrected
for the purity of ethephon base 250 (which has a content of ethephon of 71.3%). Therefore the

calculated achieved intake represent the actual concentration of ethephon administered to the animals
and no additional correction for purity is needed.
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The long term toxicity and carcinogenic potential of ethephon were assessed in one long term study in
rats and one in mice.
Table 5.5-1 Summary of long-term toxicity and carcinogenicity studies

Study NOAEL LOAEL @@ Effects

(mg/kg bw/day) (mg/kg bw/day) &
Combined chronic toxicity 13(3)—16(%) 131(3) - 161 (?) |No carci’wgeniccts fd. %
oncogenicity study Sprague- At 30098 ppm; @
Dawley rats (100/ sex/dose) b &) elg “@\‘ d fo%consumgtlon in
0, 300, 3000, 10000, 30000 60 bo@ SEXES,’xy, @/ %{Q
ppm, @thymgl%al dugteHsts, kidrey
0, 13,131, 446, 1416 mg/kg %@ aQ omeryld=scler: and 2gp ritis and
bw/day in & @@ N biliafg hyperyfiasia ch%@@glohbrogls
0, 16, 161, 543,1794 mg/kg n @Z\fg\g At 1@00;; @
bw/day in Q Q S \@ody w @ @

Q& N T 3006&ppm @
1989 N xl/RBi(hE Wy @
M-187711-01-1 L \© €y Q) Qy &
78 week dietary oncogenicity % @ % @)
study in CD-1 mice (50/sex/ 14 (3) - 17(:‘,) Q()(;)) - é%@(;’) L\Io carc@enic eftécts found.
dose) 0, 100, 1000, 10000 & © @ Q %, @
ppm, @ & @A p o
Q & \l/b y wegghts and weight gains in
0, 14, 139, 1477 mg/kg S Q\© %@ o K ©
w/day in 3 e t m
bw/day in 3 % N DAt 100Bgp
0,17, 173 or 1782 mg/kg .9 ) S| VRBChE activity
bw/day in ¢ o § 3 %@ S
{% Q '~ L9 |
| BEE S ol S D
M-187730-01-1 {é&@ Q & 1 e
9 N

. S O .
n a 24-months con%@ed chronic to 1ty/c ogey study in rats, doses of 0, 300, 3000, 10000
and 30000 ppm wereradmigistered qual 13,431, 4 d 1416 mg ethephon/kg bw/day in
males and 0, 16,461, 54§r@nd g/k w/d@ females. Final sacrifices were in week 97 for
males and in 10 fema 711-01%1). @
3&@ & N
The main effect o %@epbon@dmlms@mloﬁkv@s a dg?e dependent inhibition of plasma and erythrocyte

ChE activities, {Oﬁed at ggdose Is. &Q é&
L9 @)@ B § Q
SRS O

v
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Table 5.5-2 Summary of ChE activity in the rat long-term and carcinogenicity study
Group 13-week® | 26-week® | 51-week® 52 week® 56 week © 78 week® 97 week ¢
Males PC RBC| PC RBC| PC RBC|PC RBC BC | PC RBC BC| PC RBC|PC RBC BC
300[ 18 9 17 10 | 29 6 12 2 - |INA NA NA| 26 4 |44 8 2
30000 27 45 | 36 42 | 47 47 |35 47 6 [NA NA NA| 35 &H47 |32 39 4
7

10000] 38 65 | 42 72 | 48 78 |46 70 315 - | 4D 7267 81 -

300000 45 83 | 51 8 | 56 84 |62 86 24 22 8 | 56 <86 -

RS o o

Group | 13-week® | 26-week® | 51-week® | 52 week" 56 week ¢ _I>78 @ 04w NG

Females) PC  RBC| PC RBC| PC RBC| PC RBC BC | RC RBC l? PC_ “RBC ik P C

3000 23 13|24 11|15 1922 11 - NA NA 27 8 D22 ‘% -

30000 59 55 | 58 58 | 53 63 |48 50 - yNA NA[ 46 %gﬂ 37%\43 -
10000 61 72| 65 79 | 64 78|62 75 G 58 ~J7 | 49773

9.
300000 72 82 | 69 86 | 61 85 |71 88 . @ | 13 24 %& 5650 83 @3‘ 865 2
2Core/Chronic toxicity animals Q @K@’ @ @@ @
bsatellite/12 Month interim sacrifice animals & o\ % & @
‘recovery animals @
dCore/Chronic toxicity animals except @{Iﬁlere C@Onco@mclty @ﬂnals Qﬁe us (@0 ensure 10
samples per group @ @
- indicates equivalent or greater ChE a@lty thanthe céaprols @ o
NA = Not Applicable (no animals in these gro&% incl -~ :d in t@cove@erlo% @

At the lowest dose of 13-16 mg/kg b v, the@ahlbmoﬁwas mde?@ not bjologically significant
(<20%). Complete recovery of plasnggand. e H ivity@d control values was not
observed in animals at 446 mg/k w/dayygr} hlgiagr and faaintainedl undércontrol conditions for 4
weeks following 52-week eXposul 1% Th@@)servid 1nh1b<%on of @m Ch&ctwlty (< 9%) was not

considered biologically 51gn1ﬁcant R,
@ BN 9 <

In the liver, the 1nc1de§@§ bll@ %1%13@% si n%cantg@lgher in males at 30000 ppm at
fde

terminal sacrifice. The naih cau in bof sexes Was p@:ary adenoma. The incidence of this
lesion as cause of death was e&ually %s‘mbu@g&l amor@%

with ethephon. §©
eases

p&snd therefore is unrelated to treatment

There were no incr -(a:n, ass@%ted @,ﬁh ethepfton treatment.
VO
There was no ev@enceo&@arm 10 emc@b Q
Table 5. S-f&lmm@ of t (&or 1n§ence fnrthe ratlong-term and carcinogenicity study
BN Tes -Daose levels (ppm) Females -Dose levels (ppm)
Observation S é\ﬁ @ M© Q&
) @ 0 4 j 300 3000 10000 | 30000 0 300 | 3000 | 10000 | 30000
Number of aftimals ind6se groups| 1005 90> 90 100 | 100 | 100 | 90 90 | 100 | 100
Pituitary adeitoma & R S5 | 44 54 40 45 69 62 67 58 68
Pituitary-darcinonfa) ©2 [l 0 2 0 1 5 1 4 0
Hepategstlular gdenoma- 2 ¢ 0«]7 3 5* 2 5 0 2 1 1 0
Hepatocellulagsarcinoya =~ @ 10] 3 2 0 1 0 0 0 0 0

* Significaritly diffgnt f‘ro@é@ntrol&\; 0.05

Based on inhibi{ion of; erythroc@ ChE activity at 300 ppm, the NOAEL for long-term toxicity and
carcinogenity in the@was 300 ppm, equivalent to 13 and 16 mg/kg bw/d in males and females,
respectively, @

In the 18 months carcinogenicity study in mice (M-187730-01-1), ethephon was given at dietary doses
of 0, 100, 1000 and 10000 ppm (equal to mean intake of 14, 139 and 1477 mg/kg bw/day for males
and 17, 173 and 1782 mg ethephon/kg bw/day for females) for 78 weeks.
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Ethephon inhibited plasma and erythrocyte ChE activity with dose-related inhibition. At the lowest
dose of 14-17 mg/kg bw/d, the inhibition was considered not biologically significant (<20%). Brain
ChE activity was inhibited by 18% in females at the highest dose level after 52 weeks, but was

comparable to the controls after 78 weeks at terminal sacrifice.

9

Table 5.5-4 Summary of ChE activity in the mice long-term and ca@%ogenigity study

Males

Group

Females

100
1000
10000,

35
65
100

1000
10000,

18
41
76

52 week

Plasma RBC Brain

36 --
70 --

17
36

o

74 6\198

78 week &
Plasma RBC @ rain

2‘

24,
21

(@& %)

Q' 5
14%70& -

- @

Q

"
&

Activity expressed as % compared
- indicates equivalent or greater Ch

Two tumour types in males (hepatocellular
(lymphosarcoma and lung adenoma) were ‘ebserv
incidence of lung adenomas in males at

of statistical significance.

©©

%&m‘[e

©

@9
S

Qﬁﬂle coﬁﬁ@\fgrouﬁ

cti han th&controls
@ Jgeone
enorfﬁ) and

v
a@oma dnd lu@
g in freq@5 iessabove 5%

iate @e of @@77 m&%&g b

Q
©©\

S

@

9
>

N
S

Qé

0 typ

S
O %@@
O
Y
O
9

<

S

%0
S
&

@@
S

females

ut only the increased

&

& L©

\\// reached the level

> O O N
Table 5.5-8 Incidence of I tun‘@rs in the mice long-térm anihcarcinogenicity study

Males 0 100 00 pprt’ | 10000 ppriy| Range HCD* (1985-1991)
Lung adenoma - N (%) | 2/69 (2% 1) {UT14/70%20) | /70 (8:6) 0 (0) 15/69 (21.74)
Lung carcinoma - N (%) 0/@3@) @@ (1.48Y)| 1/79 (1.45) 0/70@) 0(0) 16.69 (23.19)
@ @) <)
S .Y P g &
Females ﬂ@ 0 1005ppm 23000 @1 %@00 ppm | Range HCD® (1985-1991)
Lung adenoma - N (%) & 7/7088) | 4695 (5.8)gp° 7/69(10:1) (L7/70 (10) 0(0) 11/70 (15.71)
Lung carcinoma - N (o) | 9/70(0) {4969 (1, 4;@ 16911 45) 0/70 (0) 0(0) 7/70 (10)

* = p< 0.05 Fisherls test. ‘y\g
@ = published.compi
document M- SISKQ 201-1)
A 3
The incidenc lung nom&ﬁﬁbse
since lung noma only oc
within the torlc§on‘[r ata a itg&t

depende%3 @)

LN

%ﬁlsm@ Co@l Datla\ié\D 1 mice (_

in this study was not considered to be related to treatment,
n thi§rain of mouse, the incidence observed in the study was

e historical control data and the incidence was not dose-

Basedon 1rﬂ@1tlon @ﬁ)}eryggeyte C@ activity at 1000 ppm, the long term NOAEL was 100 ppm,
w@y in males and females, respectively.

equivalent'te 14 e%l

&

17

b

@

5
&
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Report: KcA 5.5/03; | . 2012; M-515478-01-1

Title: Position paper - Ethephon (AE F016382) - Mouse oncogenicity study: spontaneous
occurrence of lung tumours in CD-1 mice

Report No.: M-515478-01-1

Document No.: M-515478-01-1 &

Guideline(s): not specified @

Guideline deviation(s):  not specified o S ° &

GLP/GEP: no S > O o

QN @

oncogenicity studies. These data were submitted to the
on Ethephon harmonised classification and labelling i 2.
Comparison with criteria S oS 0 > S @
There was no evidence of treatment-related carcmogem@ in th&}ombiﬁ\e}d lonﬁm
carcinogenicity studies in rat and mice follo“@dlet@}adml@gﬁraﬁ@g@m toa abo@ he limit
dose of 1000 mg/kg bw/day. @

N & S @

O @ L% @
& DN 9
Conclusions on classification and labe@g @ é\g . Q @Q
No classification for carcinogenicityds Walzra@e ®) @\ @)
& O O

.9

S
Report: KC@?S/M‘
Title: 0-yea,
Report No.: 3319% V
Document No.: -187724-0 & %
Guideline(s): Q - @ Q
Guideline deviation(s@ QP % & §
GLP/GEP: =
Restrictions: ¢ ) ata are onsi % of q%tlon@e relevance for reference value derivation. The

&@ @ stud}?%%as sev 1m1t§tgons and@as not performed according to GLP. The study was
condukted us& Vaglo@’ sourc®s of Ethephon, which were not well characterised by

lytlcal ta. Thig fact i f special relevance as different macroscopical as well as

&opa glcalQ ects v@e observed at the same doses of Source A (thickened wall

@in storitach, s le hypertrophy in stomach/small intestine) and Source B (no

6\ Q@) effects). Bo elgh riation of single animals was high at the beginning of the

Qo st (7.8 .5 kg for males; 7.3 — 10.4 kg for females) and also body weights at

(@) termman@sho 6%Jngh variations. Males of the control group showed body weights

§ tYom 12.7 to 1 at the end of termination. It is not clear if intermittent emesis that

@ was rved @roughout animals of all groups contributed to these high variations at
th@@d of tirestudy. No historical control data were available for further evaluation.

S
§%
&
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Report: kca 5.507; || G . 201 7; M-588162-01-1

Title: Summaries of toxicity studies requested by RMS (the Netherlands) in the draft RAR -

Volume 3 - Annex B (AS) - Ethephon - B.6 Toxicology and metabolism

Report No.: M-588162-01-1

Document No.: M-588162-01-1 &

Guideline(s): none @

Guideline deviation(s):  -- : S ° &

GLP/GEP: 1o S > O o

O @
&@ S &% é\j
Executive Summary 6 W %© o\%
SN

In a 2-year study, 6 male and female Beagle dogs per p recgrved ethgphon é@rity 5.6%,

batch no. AL 1030-42 for Source A) at dietary COIlCCl’ﬁ{;dthl’l 0 30, 300 ag 500 fpm, e é to 0,

0.86, 7.6 and 42.2 mg/kg bw per day for males and 86 &4 and % p@day ﬁiemales
he fi thre eeks hanged

for 104 weeks. In the highest dose group, the doseQyas 3 (T@ ppmir

to 1500 ppm (from Week 25) through 2000 ppm (Week94 to SQ@and 11@%@0 pp@ cki%- 24) due to
the persistent decrease of body weight gain e fi hreeks this study, aggther source of
ethephon (Source B, purity 73.6%, batch no‘L 309 ary concentr ition of 300 ppm, equal to
8.0 and 8.6 mg/kg bw per day for males @\ fen@e reﬁtwe% as a 1nls(%@d to 6 dogs/sex in
the same manner.

All animals were checked daily for r@ality @orlb%lc%ty, chm@@mgn@ﬁ eed consumption and
body weights were measured weekly in the=ftirst four w ery four weeks after Week 5.

Haematology and clinical chemistry inclug,lng plasma an@eryt @yte ChE activity were performed
Weeks 0, 13, 26, 52, 78 and 4Q4. Fas 0%1 gluc e wa o de %mned at Weeks 31 (in the
controls and 1500 ppm gro ) and 3@ for ogstter \@ treatment, all animals were
maintained at the appropn for l%adays before ¢ {d acrifice. All dogs were necropsied, and
weights of thyroids, hea sé eys &renals an test w1th epididymides were recorded.

Histopathological exa t10n \@s pert%ned 11@11 il {ps. Tg\bram ChE activity of ethephon was
measured at the termn@lon This studX was n(\lg condu@ed 1%@mphance with the GLP standards.

There were no treatment- ted ts 0 orta In @ highest dose group, the high incidence of
soft stools wag F@:orde%m theMrst fo eeks@at 30 0 or 2000 ppm) and observed persistently in
males or sp call ales d th study incidence of intermittent emesis was also
observed 1 h st gr of l@ sex@’ Theteowere no statistically significant and treatment-
related effects onQb,ody weight fi 25 and food consumption in all the treated groups. In the
haematology, g\l% ical mistey> and Qbsolut@md relative organ weights, any treatment-related
significant chépges exéept of*cholingttérase @gtwlty were not observed in all treated groups in both
sexes. Fromweek erytl&ocyte hE a@vity (AChE) was statistically significantly inhibited at
>20% (42-56% ifomales @id 47-56% 1&?@males at 300 ppm and 68-79% in males and 59-79% in
fema{%@ 1500 %f)m) J@both se@és at @ mid and high dose level, compared with the corresponding
contriz’and thg valugéat Week 0. Brain AChE activity was not affected at all the doses treated in both
sexes. Mo, %logicg !\r-Q\i) h mus¢le hypertrophy was observed in dogs treated with ethephon of
source A, But in any “anima} treated with ethephon of source B. Thereby, smooth muscle
hypertrophy wasobserved maigly in females in the duodenum, the stomach or in jejunum and ileum,
respectively. In’males\smooth muscle hypertrophy of the duodenum was observed in one animal at
the high dose grou@owever, the lesion was not observed in other small intestines in the same animal
or other treated grps in males. In the stomach and small intestine, other findings such as chronic
gastritis and congestion in the duodenum were noted at the mid and high dose group in males and/or
females. However the affected animals were different from the ones showing smooth muscle
hypertrophy. As it is reported that smooth muscle hypertrophy in the intestine is caused by
obstruction, diverticulum, inflammation, infection or spontaneousness in animals (Murakami et al.,
2010; Liu et al., 2014; Bettini et al., 2003), it is considered that the cause of the gastrointestinal effects,
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only observed with ethephon source A, might be related to the different dietary preparation and/or
source of ethephon tested and to the corrosive properties of ethephon (pH close to 2) on the gastric
mucosa. This is also confirmed by the presence of findings like chronic gastritis, diffuse infiltration of
inflammatory cells in the stomach and congestion at intestinal levels in the mid and top dose animals.
There were no other treatment-related findings in other examined organs. @@2

In a 2-year study in dogs administered ethephon at a dietary concentratio @? 0,3 00 or$500

(equal to 0, 0.86, 7.6 and 42.2 mg/kg bw per day for males and 0, 0.86, 8 d 47 8'mg/kg bw pefziay

for females, respectively), the NOAEL was 30 ppm (equal to 0.86 fidg/kg ‘t@7per d%) b

reduction of erythrocyte AChE activity at 300 ppm (equal to@"@@ mg/ké%w pQ “day). @ %
N

The study is considered valid with restrictions, as two @}fergnt@our CiO*of e e@on @h not well

characterized composition have been used. In addltlon&at@é studx} not @% rn@ acco@@g to GLP.

@@ @ @ @
S @ @
L Materlal@d llg(hods S & IS @
A. Materials é\g Q Q &
1. Test material § Q @ BN S @@
Test substance: Ethephon S @-@Q % @
Common name: 2-Chloroethylphos ‘ﬁonlc a@b L L @
Description: Dark-brown 11qu1@ @ s @
Purity: 75.6% (Sourc%ﬁ (Sou n@analy’m cer ate available)
Batch no.: Source A (Basg 211;5AL 103@742) @1 for, oups 3 and 4 and Source B,
(Base 211, &4.-30963096) us%d for Group X

Stability: Not reporf%d (te%@ sta&%@ was r@@elved @ Ma@9 1975)

~ C L9
2. Vehicle and/or positiv trol& @ N %\
Vehicle: Bs diet &051@& cont@ @ AN

Lo O @@x
3. Test animals @ @
Species: ©Do {° % @Q &Q §
Strain: ei@e, pdggbred & Q
Age: @\ ung adults O @@
Weight at st \6 Males 38 — 135 g @7\ %
°s, Females: 7. 4

Source: &

Acclimation p@lod

Diet: N Dog®ood, ad libitum
Water: Qlibituim,

ed metal cages

Houspi@ V1dua11 n el
Tempgrature: @ speci{led
Humidity: @ ot u fied. @

Air change % not s&gemﬁed&

Photoperiod: § no ecﬁg@g
3
(g
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B. Study design
1. In life dates: 24% June 1975 to 21" June 1977

2. Animal assignment and treatment
@’@

Before treatment commenced, all animals were weighed and assigned to tre t&nt groups. Sixty (60)
dogs, 30 males and 30 females were assigned to dosage groups. The treated ani weréglven (%le

appropriate treated diets while control animals received basal diet ad libit for eeks
Table 1: Study design and dose received 2 & o\ (\& §
(@)
Group Dose (ppm) Ethc@hon fig/kg by) ‘v No'ef dogs
> . S 5& Y wm
Males Rgtnaleg LY oxicity

1. Control 0 0.0 |5 0D |2 oty
2. Low dose 30 L 086 KN 086
3. Mid dose (Source 300 R %6 ’ 8.4 @ @@6/6
A) v X é S
4. High dose 3000 (Week 0-33> | Q 42@@ N 418 [P 606

2000 (Week 43) = |« ko @ @

1000 (Week©24) © @ @'@ N

1500 (Weak@5 104 | YOS
5. Mid dose (Source ¥y O | 9 86 [ 87 6/6
B) N O
< &g @

S
Ly
o

3. Dose selection rational > § & %,
No data about rationale for @se 16‘@@61@0 wer: E’lve °mf?f1e ggrt'

S
4. Diet preparation aﬁalg@@ © @(f@@ @x\
X
Diets were prepar Q/e <by ad qulruan @ty of the test article to a small amount of

Ground Wayne® Dog F and a., 1x1 usin %@morta@and pestle for Groups 2, 3, and 5, and in a
Hobart blendex\t? Grop 4. Thepremixwas the dde@o the remainder of the Ground Wayne® Dog
e reguiredgevel mixed, in a twWdn-shell Patterson-Kelly blender fitted with an

Food to att &

intensifier b Fre lets V@‘e pre ed @a\@ week'
(O . _ .

No data about sﬂ@oe cheo@of th&@cura of forfallations by analysis of samples taken from the diets

prepared weref@rese%@ in thé&repo @
LN

5. Statis % Q ©© ?\;9\
Num da obta durn&g the n@wt of the study were subjected to calculation of group mean

values®and dard Jsviatio@s. Stat@cal analyses of the body weights, clinical laboratory data, and
terminal b8dy We‘%hts or, ights and organ/body weight ratios were performed by Bartlett's test
for homogeneit§ vari@pces , 4:137, 1937) and the

one-way classificatiomanalysis i
*, 10:258-268, 1967). When differences were noted in the analysis
of variances, Scheffe's method for judging all contrasts was utilized (]l A Method for

Judging All Contrasts in the Analysis of Variance, Biometrika, Vol. 40, Parts 1 and 2 June, 1953).
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C. Methods

1. Observations
All animals were examined daily for mortality, moribundity, and clinical signs.

2. Body weight and feed intake &

Individual body weights and feed consumption was measured weekly @ the @t fm@%veek@f
treatment and every four weeks thereafter. For all animals sacrificed @% 104N eek%)f treq&g ent,

fasted body weights were measured prior to terminal sacrlﬁce60 N &
@ N Q" . %

3. Ophthalmoscopic examination % § K\ @7&9 %\
Treatment related effects on the eyes were not recorded.@© N %S ©\ é@ v,

A A O~
4. Haematology and clinical chemistry Q Q@ @ Q)
Laboratory investigations (haematology, clinical mlstm Were%erforrﬁ%d ongl anlrﬁrior to
commencement of treatment (Week 0) and at Week 52, Zég\and Q S @

Thereby, for haematology, haematocrit, ha loblﬁevels Cerythro&yte andlfotal differential
leukocyte counts were recorded. Regarding ical C@mw@ serum luta@p Py transaminase,
alkaline phosphatase, blood urea nitrogen, plasmaand er&g ytescholine§terase, and fasting glucose
were determined. Furthermore, plasma%d erythvocyt lingSterase \%ﬁluee measured on all
dogs at Week 6 and additional fastingégl cosgvalues \%re recgrded Q@%\/ (in the controls and
1500 ppm group) and Week 39 (alldogs). @m ch@ﬁnest & V@s Wer&easured on all dogs at
termination.
Food and water was removed Qvg@1ght @m amrn\ls se%:cted fi aema%logy and clinical chemistry.
Blood samples for the haemato})gy chm@l che& ry dete 1@5 were collected by jugular

puncture. % @ e 0N L9

S. Sacrifice and pathol Q & @ AN

On study completion gffer the %Veek 04 of atmen %g animals were fasted overnight and
sacrificed by exsan: atlon under 1tal®<®aesth@a and-pecropsied.

The necropsy ¢ 31st1ng 1nc1®ng identification of all clinically recorded
masses as wella Sﬁuled in al 1na (m(@dlng retention of tissues) was performed on
each anima ﬁlnd , saérificed cond@ of the study or sacrificed after 104 weeks of

treatment. Se ectg&@rgans Qich as yrod heart&l’lver spleen, kidneys, adrenals, and testes with
epididymides we&e\welgh@d and @ygan W@)ghts 6 ative to body weight were calculated.

On comple‘uo@%f the@ross patholo xam@atlon of each animal, various organs and all clinically
observed es W, takg;% and, yhprder ¢g'elucidate abnormal findings, preserved in 10% neutral
buffered fortnalingPBrain, @tuitarfyeyes,thoracic spinal cord, mandibular salivary gland, thyroids,
heart , lively gallbladder, ﬁ een, JKidneys, adrenals, stomach, pancreas, small intestine (three
secti larg@mtestl@ mes@terlc ph node, urinary bladder, ovaries, uteri, prostate, sciatic nerve
with a Jace%@nuscl ong mdrrow, costochondral junction, and any found lesions. The testes
with ep1d1 id were&wp ese in Bouin's fixative. The following tissues were prepared for
hlstopatholog1§ xamination_ by embedding in paraffin wax, sectioning and staining with
haematoxylin in: thyroids, adrenals, liver, kidneys, stomach, and small intestine (three
sections), large inte§fine, pancreas, sciatic nerve with adjacent muscle, femoral bone marrow, and
costochondral ]unc@n from the control dogs and from the mid- and high-dose dogs receiving the test
substance. Sections of the stomach, small intestine (three sections) and large intestine, taken from the
low-dose dogs were treated in the same manner.
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II. Results and discussion
1. Analytical results

Analytical data, such as accuracy of formulations checked by analysis of the cntrations of the test
substance in the different treatment groups as well as storage stability @ omggeneity of the

preparations and storage conditions were not given in the report. Q\ @\ ©& %
@
2. Clinical results @@ > &% S
o & Q\
There were no treatment-related effects on mortality. @ SN > © °<\7

OIS
No treatment-related clinical signs were observed exce@@f)or high in@nce ®oft f@%%s obsgrved
in females and males in the first four weeks (at 3008 or 2 ppm) and t}@aﬂe Gifter Week 16
persistently in males or sporadically in females. F rmor 1nteent eSS wa@obs d in the
animals of all groups; however, a high incidence @s fougﬁb in the highest group @both §éxes during
Week one to four. NN S < Z

v O S v s

N
3. Body weight and feed intake O\@ R @Q@ - @ @@

There were no statistically significant treatm@nt rekgted eff@s on kh@ megg,%dy weights of any
of the treated groups from Week 25 foo </%nsu tion $n c re e mean control body
weights. Minimal body weight loss€s and-decreased, sumpfions w@ noted in the high dose
group dogs during the first three%eeks e study The@&fter co&ﬁ' in body weight and food

consumption was noted. &
1V < QQ

AN o
)
Table 2: Body weight a@mea od (yg?um@ @ N

g

=3

v
Q> @ K, A
Dose D© %’[aleséw Q® Females

k
poml | Y 0saf 30% 3002] 1500; 30@ 0 | 30 | 300 |1500" | 300

““@

% | 1060 | @83 | 1085 | 1947 | 1098 | 8.83 | 853 | 873 | 890 | 8.83

D12 [91.82 11.9(&??1.70@ 11.58°012.56 | 9.70 | 9.55 | 9.50 | 9.60 | 9.45

Body weight | 24 1227711581158 | 11,48 [ 1293 ] 992 | 9.17 | 9.72 | 10.02 | 9.32

[ke] 52 | 1282 | 4260 | 12,53 | 18260 | 13.65 | 10.90 | 9.92 | 10.88 | 10.42 | 10.03

[776 P3.93 [ 12.92483.07444.07 | 1442 | 11.43 | 1080 | 11.73 | 10.78 | 10.37

6 107 14057 13.137] 13:82 | 14.52 | 14.68 | 12.03 | 11.38 | 12.22 | 11.45 | 10.90

§ 0-12 | 122 | +1.07 | 415 | +0.60 | +1.09 | +0.87 | +1.02 | +0.77 | +0.70 | +0.62
Body 024 71,67 @20.75OF1.03 | +0.50 | +1.46 | +1.09 | +0.64 | +0.99 | +1.12 | +0.49

gain 8] <, T 5o | 4220 #1497 +1.98 | +2.60 | 2.18 | +2.07 | +1.39 | +2.15 | +152 | +1.20

(% change
76 | #333 | 42:09 | +2.52 | +3.09 | +2.95 | +2.60 | +2.27 | +3.00 | +1.88 | +1.54

vs control)
0-104(?54.15 +2.30 | +3.27 | +3.54 | +3.21 | +3.20 | +2.85 | +3.49 | +2.55 | +2.07

12“@ 252 | 240 | 222 [ 255 | 230 | 213 | 1.87 | 220 | 237 | 1.68
—— +0.28 | £0.33 | £0.15 | £0.37 | £0.40 | £0.76 | £0.21 | £0.25 | £0.23 | £0.35
consumption | 24 243 | 257 | 203 | 233 | 253 | 210 | 198 | 1.98 | 2.27 | 2.03
(g/animal) £0.10 | £0.48 | £0.31 | £0.43 | £0.45 | £0.22 | £0.41 | £0.32 | £0.23 | £0.27

50 | 258 | 273 | 213 | 250 | 2.55 | 2.08 | 1.80 | 1.98 | 2.27 | 2.00
+0.35 | £0.43 | £0.42 | £0.38 | £0.34 | £0.59 | £0.29 | £0.42 | £0.71 | £0.43
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Dose K Males Females
w
[ppm] 0 30 300 | 1500° | 300 0 30 300 | 1500° | 300

76 258 | 252 | 2112 | 248 | 250 | 203 | 2.12 | 2.00 | 1.95 | 1.90
+0.45 | £0.04 | £0.47 | £0.36 | £0.46 | £0.46 | £0.26 | £€0.25 | £0.45 | £0.25
104 | 242 | 223 | 1.88 | 2.10 | 2.10 | 1.67 | 1.60 @1.75 2.05 | 1.85
£0.12 | £0.32 | £0.37 | £0.33 | £0.40 | £0.61 | £0.23 | £0.78, | 0,34 | £0,47

N 3000 ppm (Weeks 0-3), 2000 ppm (Weeks 4-5), 1000 ppm (Wee@?&%}%%g% ppm (W@”
25-104) ) \ S
& s \\ @& v

@ ‘ AN
4. Ophthalmoscopic results é\ﬂ § K\ N
S S 9
Treatment related effects on the eyes were not recor@d n th@tudy. @phtha@}olo as t in a

1-year study, in five male and five female Beagle S pgr@mse g @’p w recei%g,et on at a
dietary concentration of up to 2000 ppm pretre@nen for 52o&veeks. In“this @dy ndZgignificant
treatment-related effects on ophthalmological parameteféivere gbserveds
el o o
5. Haematology and clinical chemistry O\@ Q @Q @© o
In the haematology and clinical che%try, a& treat@ent-refated significa @&hanges were not
observed in all treated groups in both %& S. @m weeke6, st@ical]@ignif t inhibition of mean
plasma cholinesterase (AChE) occ inQ@ll tredynent ups. °¢Erythr(2§de AChE activity was
statistically significantly inhibited at=20%%42-56%-in m; and@%‘y itr females at 300 ppm and
68-79% in males and 59-79% in f@nales@”] 500 p}m) in both sekes at 38Q ppm and higher, compared
with the corresponding controls“and theyalue Week@. BraiimACh ctivity was not affected at all
the doses treated in both sexes (range from\20.60 tQ : .209%6?bove mean male control value and
for females from 3.68 to g%% alfove th@wan fimale cofitrol vale).

@QV@Q@\

N 9 A
G [ S C M)
§@%%@@&Q@©
@@\}@
2 N Y 9,
SR 2 SR O
/\O©©©\@7%
AN
&%@@é&
Of%%@@@%@é@
N
SHEEN . ©
S © O N
@@Q@@&Q\@%
@QQ@\©
< &
&
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Table 3: Plasma Cholinesterase in dogs exposed to ethephon for 2 years (in the diet). o $
NS N
Dose Males ° Fema@%
wk . @© &@ Ns00°
[ppm] 0 30 300 1500 300 0.5 A0 . 300 | ©ts00 300
0 | 1.878+0.16 | 1.918+0.08 | 1.901+0.16 | 1.974+0.11 | 1.901%0.116 0.12<Q.@255i0.;%5\ 1.906%&6“ 1.9@%@?6 1.992+0.070)
; s 1 : P M SR I
+2.13 +1.22 +5.11 +1. 28 Q A (@ (@@, 1358 -0.05 +3.11
6 | 1.786+0.261| 1.3530.273] 0.925+0.201| 0.821:x0.120| Q:RS20.110HDI120.k1Y 1.262+0. 178 0.9@@%).098 0.740£0.121) 0.904:0.100
S o
S ﬁ «/r'\\) @) Q) 9
-24.24 4821 54097 g8 |5V 340000 SLES | -61.30 5272
13 | 1.810£0.085 1.418+0.168 0.981%0.100 &@io.l%\o@s&o%m 1524015 | 1.16920.210) @41£0.074| 0.622+0.054| 0.687£0.092
* * * O o A X RN * o @ * * *
AA 2
21.66 4580 | @Bl | (4564 0 ] 2088 5138 -59.19 -54.92
Plasma 0% R \& @ @) 5
_ 26 | 1.865+0.118| 1.372+1.161] 0905+0.077Q. 67:0:102, 0.90850.700 | 182320.15 5:0.228| 0.782+0.120] 0.683+0.093| 0.715+0.087
Cholinesteras * @@ « LT B AW 3\ * * * *
¢ SEFTETAN S
iy 268 17 o8 5351 5131 - O -37.74 -57.10 62.53 -60.78
52 | 1.55340.148 f&}%m@ﬁsni@@é 0.7@@?35 0.75/20.085 \1:797+0.19 | 1.24120.154 0.8530.117 0.627:£0.098] 0.7730.096
o* @% * M@ 3 Q * (\(\f@& 9 %k * * %k
2ed | 477807 5340 W -30.94 -52.53 65.11 -56.98
78 | 1.842£0.18)) ﬁ277%@@8 0.70020.124 %@0.144 63+0.096 | 2.052+0.18 | 1.465£0.211| 0.872+0.095 0.793+0.069, 0.940+0.139
P> 0230670 -02Q0Y | -an -58.58 28.61 -57.50 61.35 -54.19
10 | 1.704£00065] 1.184%0.157) 0f36:0.156(9:628+0.089] 0.737:0.079 | 1.7870.37 | 1.25320.159] 0.74520.087 0.603£0.106 0.745+0.102
SN2
s 3R |, @95.63 63.15 -56.75 -29.88 -58.31 -66.26 5831

1 3000 ppm Weeks 0-3, 20
Statistically significan

*

p\I\i){ We ks%&-S, 1000 ppm Weeks 6-24, 1500 ppm Weeks 25-104
control p<0.05 (Scheffe’s method)

cdence
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Table 4: Erythrocyte cholinesterase in dogs exposed to ethephon for 2 years (in the diet). o $
Dose 3 Males @o @@malesQN N
w
[ppm] 0 30 300 (A) | 1500' | 300 (B) (g\x 3. Y a00@®: [ 150" | 300 ®)
0 | 1.325:0.1 | 1.299+0.1 | 1.18120.2 | 1.192+0.1 | 1.1820.1 16@%2 @gﬁ%:o.l @@\54i0.1<§1.\f>26i0©% O11196+0.175
60 74 21 50 98 @ 88 56@& 03
196 | -1087 | -1004 | -1099 8,08 EA.25 +1.70
6 | 1.296+021) 1.176:0.15] 0.685+0.13 0.2660.05 Q@E&O.lk?@l\f&o I \L055£0.4 %%27@@*} 0.243£0.01| 0.63820.129
1 1 o st b 2% 6 *
(@\ 2
926 | 4715 | 9 | 5370 @)%\J 889 3,\@\-54 49.@">" -79.02 4491
13 [ 1.117£0.13] 1.028+0.12] 0.5850. %33%%0@6?.4971 07 096200 | 09800213 0%&5@8%0 0.2840.03| 0.456:£0.049
1 6 72 o R @%:1 (i 2&6 5% *
797 | @763 @@0.49 & 3551 0 QY +1.8¢5] 302 | 7048 | 5259
RBC 26 | 1.32520.18 1.256i8®@%.766i@@ 0.425:0:03] 068746007 1@@%.1 1.045%0.16 0.565+0.04) 0.332:0.03] 0.689+0.107
Cholinesterase 9 @ * P N g d, 32 8 0* 2* *
A pH/min K D521 g0 42196 67929 ag1n | . Q9| a5 | 5000 | 7062 -39.03
52 | 1.13800M0 1.0@&9\.09 0.6223:0.09 @@m 03| 0s507:0.0300:9690.2 | 0.970:£0.17] 0.503=0.09] 0.402+0.12] 0.469+0.054
2 . 6* or <9 1*((\@ 04 1 5* 6* *
b -1028Y 0 4p@Y -70@5” 19 +0.10 | 4809 | -5851 -51.60
78 | 13800018 é@@i&llx@%ﬂcoz D287+0:0820.621£0.19] 1.196+0.2 | 1.316+:0.28 0.636:+0.10 0.494£0.12] 0.760+0.094
0 ¢ 1 P 5G] e 9* 60 9 6* 7* i
il @79 (\@@89 w2 | 5297 +10.03 | 4682 | -5870 | -36.45
104 KIT820.18,9:00020.231-0.601:003'0.308:0.03( 0.5890.07| 1.108£0.2 | 0.969£0.18 0.486=0.06] 0.2930.03 0.568:0.089
O » 1* 6* 9 3 1* *
9 2 3 75
e K Ci0ss N 4624 | 250 | 4732 1254 | 5614 | -73.56 -48.74

1 3000 ppm Weeks 0-3, 20
Statistically significan

*

erence fro

p\r\rjl We%gsﬁ-i 1000 ppm Weeks 6-24, 1500 ppm Weeks 25-104
control p<0.05 (Scheffe’s method)
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Other statistically significant intergroup differences observed in clinical chemistry parameters were
considered not to be treatment-related because the changes did not show a dose-response relationship.
No urinalysis was performed.

%
6. Organ weights &@

<
o

The absolute organ weights and organ weight relative to bodyweight of all@ated @}nals ®%I‘C witin
acceptable laboratory limits and comparable to those of the control ani ) The%were o statisticd Iy
significant and treatment-related effects on absolute organ Wght or & tive-to odyé@l ht inpll the
L

treated groups. @ N .
° X A
7. Histopathology é}j . § KK\ \@ é;
. @ \ @ @ % N
i “ do ith the

At necropsy, no compound-related gross pathology f@qngs v@\y\;ﬁe observed i@) g@@eate
test compound of source B. However, compound-redated gro@ patl& oy ﬁgngs incfudin
stomach and intestinal walls in all treatment group%vere\@ nd after treatment %@he t

of source A. No gross pathological changes were observed in @ rem@ng 0 s of@
animals which could be considered as treatmelat@ @ & O
5 1

Additionally, histopathology revealed fm% in the’ gasfreintestinal tragf”only @ dogs receiving
source A, not with source B. Smooth rhuscle ertr in ghe’ duodgnum Vs observed in 2/6
@3

females (17184, 17189) at 300 ppm 3/6 females%l7170,@717 d1 ) at 1500 ppm. In
pm) @ad s mugcle h rophy in the stomach

of the test

addition, females at the mid dose grQy
(17184) or in both jejunum and iledeh (17189), respective {D0ne @hreﬁ ales (17176) bearing a
duodenum lesion at 1500 ppm alsgshad t mooth¥muscle Wypertcophy ind stomach and jejunum. In
males, smooth muscle hypertréphy of thg duodenum wés only@servd in 1/6 animals at 1500 ppm.
However, the lesion was no&observ n (% smaﬁ\intest;@es in he¥ame animal or other treated
groups in males. In the s ach@ smallSintestine, other findmgs such as chronic gastritis and
congestion in the duod@eote reat alessand/or females at 300 ppm (chronic gastritis
317140, 17115 (souredB); ¢ stion, 7153 (Sourced); ?: 47179) and 1500 ppm (chronic gastritis
Q: 17179, 17190; 3:42122), but is obsetved in £ohtrol niéles and females (Q: 17156; 3: 17137).
However, the affe@ an'@&ls wer@diffogent fm{; he ofiess showing smooth muscle hypertrophy,
indicating that the findingy)in t machiand s@l intestine were not related. The observed clinical
signs, such asegn sis afid increased ingi¥nce of'soft stpls, and the histopathological findings on the
gastric and } tinal@footh&@uscl ¢ genérally cotfSidered as signs and symptoms of cholinesterase
inhibitor toxicity, Thdeed e@hrocy chqlir@terasg\activity was inhibited in the animals presenting
findings indicatiye> of smooth ngscle oggststinfalation. However, findings such as smooth muscle
hypertrophy ofithe gastfointestifiil o,;m also have been observed in animals given ethephon source
B at the same @®se loxet of 30?(}1)pm ose lgyel that showed inhibition of erythrocytes cholinesterase
activity ab@ 20%Compared to t ontgol@oups in both sexes. As it is reported that smooth muscle
hypertro%h—ly in intestine isgg used%%y obstruction, diverticulum, inflammation, infection or
sponta sness in anfals (Murakamidet al., 2010; Liu et al., 2014; Bettini et al., 2003), it is
consid¢red @the g@e of gast@ntestinal effects, only observed with ethephon source A, might
be relatedsto the different\dietary preparation and/or source of ethephon tested and to the corrosive
properties of ethgphon ( lose £6°2) on the gastric mucosa. This is also confirmed by the presence of
findings like ¢ ic gastritis, diffuse infiltration of inflammatory cells in the stomach and congestion
at intestinal levels 1 mid and top dose animals. Nevertheless, the composition of the two sources
tested in the two-yegardog study could not be characterized.

There were no other treatment-related findings in other examined organs.

No data about non-neoplastic or neoplastic lesions have been reported.

III. Conclusion
In a 2-year study in dogs administered ethephon at a dietary concentration of 0, 30, 300 or 1500 ppm
(equal to 0, 0.86, 7.6 and 42.2 mg/kg bw per day for males and 0, 0.86, 8.4 and 47.8 mg/kg bw per day
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for females, respectively), the NOAEL was 30 ppm (equal to 0.86 mg/kg bw per day), based on
reduction of erythrocyte AChE activity at 300 ppm (equal to 7.6 mg/kg bw per day).

The study is considered valid with restrictions, as two different sources of ethephon with not well
characterized composition have been used. In addition, the study is not performed according to GLP.

References cited within study report: &

Hypertrophy of intestinal smooth muscle in cats. Res Vet Sci. 75 (2003)8-53, ‘0’

AN
@iﬁ V@iﬁage ndent potassium

ertrophy ifiduced by partialp struc‘gon
%% Sas

Q

@@ @)

etl.: G (@St t cel erplasia

ynomg gus Qonkey oxiddl Pathol. 23
@)

channel remodeling in murine intestinal smooth musc @
PLoS One. 9 (2014), e86109. doi:10.1371/journal. pon&o 861

S

%

and muscular layer thickening in the small ingti & =
(2010), 85-9. S N) &
& R Q@ b @ Gog
6t X @

@ %

N
N é @Q N\ @@

Report: KCA 5.5/05; : 1978; M-
187699-01-1C <

Title: 104-week @hromc 'EQ;ﬂcny SQ%y in R@?Ethre&lal Report

Report No.: RO1331L SN @ Q AN

Document No.: M- 18769 01-B5 ® @

Guideline(s): @ & °\ .5 &

Guideline deviation(s): AN %\

GLP/GEP: éy Q Y S @

Restrictions: ta a cons1dere of questionabf® relevafige. The study has several limitations and

as not per o accgrding t hestudy was conducted using various sources
©©w f d P. The&tud ducted using vari
@ of phon not we charggdterised by analytical data.
N
RN 6’ S Q

Report: &@ @@(C&QS/OZ

Eoxicity “tudies « uested by RMS (the Netherlands) in the draft RAR -

; 2017; M-588162-01-1

Title: N nfmaries of
olume 3 nnex@EAS) %@thephon B.6 Toxicology and metabolism
Report No.: -5881601-1 &
Document No 588%2 01-
Guideline(s \ 9 nm@ﬁ§ <§
Guideline de ation§ - @ N
GLP/GER; @) @0 < @g
Exec§e S@nma@ @ ©\
@ D
Ina 2-year die « x1c® stud ethephon (Source A: purity 75.6%; batch no. AL-1030-42; Source B
(only at 300 o. putity 73.6%g; batch no. AL-3096) was administered to groups of 55 male and 55

female Sprague—DaV@@ CD rats at 0, 30, 300 or 3000 ppm (equal to 0, 1.2, 13 and 129 mg/kg bw per
day for males ancf@ 1.6, 16 and 171 mg/kg bw per day for females, respectlvely) The rats were
checked daily for mortality and clinical signs. Every fourth week a detailed clinical examination was
performed and body weights and feed consumption was measured. Five animals/sex/dose were used
for haematology, clinical chemistry and cholinesterase determinations in week 13, 26, 52, 78 and 104.
Brain cholinesterase determinations were performed on five animals/sex/group killed at week 52 and
on all surviving animals at 104 weeks. All animals were necropsied and the liver, kidneys, spleen,
heart, thyroid gland, adrenal glands, and testes with epididymides were weighed. Histological



E Page 40 of 102
BAYER 2017-07-24
R
Document MCA: Section 5 Toxicological and metabolism studies
Ethephon

examinations were performed on a wide range of organs and tissues of 20 males and 20 females in the
control and high dose groups. In addition all gross tissue masses and suspected tumours from all dose
groups were examined.

There were no effects of treatment on mortality and clinical signs. Slightly lower net body weight
gains (-7 to -8%) were recorded for males at 300 ppm and in both sex@at 3000 ppm. Feed
consumption was not affected by treatment. Cholinesterase activity was €0 sistently inhibited in
erythrocytes: 1.1 to 17.0% (source A) and 12.8 to 18.6% (source B) at 3 pm a 0.0 1.4% at
3000 ppm in males and 2.9 to 14.4% (source A) and 4.8 to 21.7% (souﬁ) at:300 ppm and 15 to
33.6% at 3000 ppm in females. Brain cholinesterase activity was not ected@ eth on (0530%).
Cholinesterase activity in plasma was inhibited at all dose@ét 5 to 6.6% at 30 ppay 4.1 40 18.9%
(source A) and 6.5 to 27.7% (source B) at 300 ppm and 17,5%b0 34, 4% at 30Q0 pp ‘Zﬁm maleMnd 2.1%

at 30 ppm, 7.8 to 31.9% (source A) and 18.5 to 27.1% rcg @ 61 5% at
3000 ppm in females). No other toxicologically relevan@éhangf\;y\m ch@al c @wtry ‘and
organ weights were observed. Macroscopic and h ath@@lcal am1 r 1 any

findings which could be attributed to the test materiél. Th@]‘\
incidence of neoplastic lesions. Q

The study is considered not valid, as two diffegent s@es oé}fheph@ w1thé§ wekg@ﬁaracterlzed
composition have been used. In addition, the@dy is @t per@@ned a%&ordn%to GLg@j

ere reatn@nt-re%e 1ncr es in the

&6 @@ & & e
RIS
&at@l andgl\/leth@% N @
A. Materials . @© § o\©
1. Test material © é}” \ N
Test substance: Ethephon N @) Q @
Common name: 2- Chlo&ethyl pho 1@0@ (f@ N
Description: Dark- liguids INS
Purity: @%0 %?@6% rce %
Batch no.: se 21 0 4@) used %r Groups 2, 3, and 4 and Source B,

X belled Ethepffon Ba A@O% ded for Group 5
Stability: Not @@ﬂed% @ & @
N~

2. Vehicle and@%‘)pogj\{gﬁe con R @
Vehicle: & %ﬁﬁsal @t no @tlve @1&01@

3. Test animals & @ é&
Species: @$ @
Strain: pra e Daw

. 6 @f' g%‘ 0

Age: Ve@ 1x wédKs \
Weight abstart: ¢ Males 120©188@,§9
@ alesg 103 —

Source: O

Acclimation p@:
Diet:

epo
ound Purina® Laboratory Chow®, ad libitum

Water: CYéap water, ad libitum

Housing: @Indlvidually in elevated metal cages
Temperature: not specified

Humidity: not specified

Air changes: not specified

Photoperiod: not specified
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B. Study design
1. In life dates: 18" December 1975 to 15" December 1977

2. Animal assignment and treatment
9

Before treatment commenced, all animals were randomized according to bo @felght and assigned to
treatment groups. The treated animals were given the appropriate treated Higts w congl amn%ls

received basal diet ad libitum for 104 weeks. %

. . %
Tablel: Study design and dose received 2 &@ @7 % N)
Group Dose (ppm) Ethephor@mg/k@bw) ° No of rats (M/F)

Males ¢,”| . @ema@e& ‘O Texicity
1. Control 0 0.9 0 D $F5/55, 2
2. Low dose 30 3 C 36 P c55%)
3. Mid dose (Source A) 300 R ANGEN 5
4. High dose 3000 9 A S 171 R 5
5. Mid dose (Source B) 300 13 .S <G 16 ' 430/30
Y

\)@
@e v

3. Dose selection rational A

No data about rationale for dose level s@ﬁon were given in thédeport

4. Diet preparation and analysis © -

prep Y t’\j\ °\% @) @) AN
Diets were prepared weekly b}\%din rqulred ql@ﬁtlty e tes‘%rticle to a small amount of
Ground Purina® Laboratory Chow® 1@(1ng using a mortar, estle for Groups 2, 3, and 5,
and in a twin-shell blender i intensifier barfor G (%p 5 premix was then added to the
remainder of the Ground Fgtina bora@y Chaw® to ttam the%equired level and mixed in a twin-
shell Patterson-Kelly bl@ er fitt@d Wlth%mten@ier b res& ets were prepared each week.

No data about the k of tge ac cy %rmu&@)ns b@nﬂysm of samples taken from the diets
prepared were presented 1@ e N

5. Statlstlcs&@ ‘y\g @ @@

Numerical data ob‘?@ed duglg the@)ndu&tg@ﬁf the g?\ﬁdy were subjected to calculation of group mean
values and standg% deviations. atisticdlanal of the terminal body weights, food consumption,
clinical labora data o1 1ghtszhd organ7body weight ratios were performed by Bartlett's test
for homog 1 ., 4:137, 1937) and the
one-way analysis

10:258-868, 1 ). When differences were noted in the analysis of variances,
Sche methpd forgynd

ging all contrasts was utilized (I ~ Mcthod for Judging All
Contrasts iiihe A@sw @ arlar@ Biometrika, Vol. 40, Parts 1 and 2 June, 1953). Statistical
analyses ofsurvi werezperfo using the life table technique (- Life table technique in
the analysis o§§ponse@1me ta from laboratory experiments on animals, 1959). All evaluations
were conducte 1n%e 5% probability level as the criterion for significance.

@
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C. Methods

1. Observations
All animals were examined daily for mortality, moribundity, and clinical signs.

@@
2. Body weight and feed intake &
Individual body weights and feed consumption was measured every f@ WCC@FOI‘ @ amn@@ls
sacrificed after 104 weeks of treatment, terminal body welghts wer@@;easqu prl% to t
sacrifice.
@ o <
3. Ophthalmoscopic examination % § K\ @%ﬁ %\
Ophthalmoscopic examinations were not conducted. @© \y;\ Q@X ©\ é@ % @
R Q
4. Haematology and clinical chemistry Q Q@ @ @@ € §J
Haematological and clinical chemistry 1nvest1ga@ns % perfar rmed oﬁlooc@amp rom five
animals per sex and per group at Week 13, 2 52 78@d 10 Ther hae ocr1 emoglobin,
erythrocyte and total and differential leukoc@ount re r dedsBlo od mp es \@56 obtained by
segmental tail amputation.
For clinical chemistry serum glutamic p %10 t amlr@ r@ alkagy@% pho@hatase blood urea
nitrogen, plasma and erythrocyte choli rase@and fasting glglig@e we deter@@ed
Blood samples taken at Week 104 wese othned fr@@?he al@omm@rta &ept the samples for
cholinesterase determinations wh@ were@ ta1ned§by seg@ntal & am&%ﬁon
SN %)
Brain cholinesterase values were medsired o@ﬁve a&mals é%)er sex @group sacrificed at Week 52
and on all surviving anlmal@acrlﬁ& at t %ﬂqatlon %

S
Analysis of faeces and \jne W&I@hot pe?rmed© @@ &\

©

@
5. Sacrifice and p@log@ A @ Q 6
On study completion af@r thek of # tmen@ll surviving animals were sacrificed by
exsanguma‘uor& der_Sodium pefitobazbital anthes@ Necropsies were performed on all animals
sacrificed b}%@&gn @EW eeléQO4 n all%ts whiély died or were sacrificed in extremis during the
course of study N %
Selected organs %uch a yro 0\ ear en kidneys, adrenals, and testes with epididymis

weighed aftex fixatidiin 10% neut formalin and testes with epididymis was weighed after

were weight @ﬂ orga@ eights, relﬁ y weight were calculated. Thyroids and adrenals were
uffe
fixation in Bouin'ssplution)

On co %tlon (g;; the @pss patholo y@amlnatlon of each animal, various organs and tissues were
takenqnd, &g@@dert @umd@ abno%zl findings, preserved in 10% neutral buffered formalin: brain,
trachea, piguitary, eycs, thof@eic spimal cord, salivary gland, thyroids, heart, lung, liver, spleen, kidney,

adrenals, stomagch) du um, Jejunum, ileum, caecum, pancreas, esophagus, large intestine,
mesenteric ly node, Urinargpladder, ovary, uterus, prostate, nerve with adjacent muscle, femoral
bone marrow, 11b j ion, and any found lesions. The testes with epididymides were preserved in

Bouin's fixative. g

For histopathological examination all tissues of 20 males and females of the control and high dose
group were embedding in Paraplast®, sectioned and stained with haematoxylin and eosin.

In addition, all gross tissue masses or expected tumours from animals of the low- and mid-dose groups
(Source A) and mid-dose group (Source B) were examined.
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II. Results and discussion
1. Analytical results

Analytical data, such as accuracy of formulations checked by analysis of the cntrations of the test
substance in the different treatment groups as well as storage stability @ omggeneity of the

preparations and storage conditions were not given in the report. Q\ @\ ©& %
@
2. Clinical results @@ > &% S
o & Q\
There were no treatment-related effects on mortality and clirfioal signs. \\ (g.\?@ °<\7
L O & v
. . (ORI NN 9 .

3. Body weight and feed intake %@ %\ > @ @ &

There were no statistically significant and treatme Qlated@ffects the %t y welgﬁts (gfr of the
treated groups and on food consumption. Shgh@ lowQ\net y weig ga1 (-7 1608%) were
recorded for males in the mid dose group and ig@oth se§ at tl@hlgheéﬁeatn‘@? leve&

O§QQK©@

4. Ophthalmoscopic results 2,
@ @ﬁl % @
Treatment related effects on the eyes wénot recorded 4n this s @\ @f@
% <,
& & S @ @
5. Haematology and clinical cheml@ry @ "

Statistically significant 1nh1b11;10q@ ﬁé\lylnesterase ChE) s obs%lsved in different treatment
groups. Cholinesterase activity was c@tent nhlb& in ery ocy@)> 1.1 to 17.0% (source A) and
12.8 to 18.6% (source B) 00 p@l and'R0.0 to31.4% &3000 $pm in males and 2.9 to 14.4%
(source A) and 4.8 to 21.784>(so 0 ppm and 153 to 33:% at 3000 ppm in females. Brain
cholinesterase activity not ted ethe@g)n (040%). Sholinesterase activity in plasma was
inhibited at all doses to 6.6% at 0 ppm, 4.1 to 1 v (s e A) and 6.5 to 27.7% (source B) at
300 ppm and YOL7.5 to 34.4%¢ggt 3000ppm inQnales 2.1% at 30 ppm, 7.8 to 31.9% (source
A) and 18.5 to 27.1 (sou@%B) tésyo p nd 1&7 to 6 K§% at 3000 ppm in females).

Other statlstlcalb@ 51gm tednt eroupsdiffer s observed in haematology or clinical chemistry
parameters § con&@ered not to@eatment—rela because the changes were either within the

normal phygiQ nge Frrats is a@nd stgain or did not show a dose-response relationship.
No urinalysis waspefformed: @ @\ «
v
N I
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Table 2: Plasma Cholinesterase in rats exposed to ethephon for 2 years (in the diet). Q\&
S o o\
Males @&@ < Fe@%&les @K
Dose wk 0 30 300 1500' 300 <8 | - 30 \\\300 150052 300
[ppm] (Source (Source B) < ®) a N & (Sour§®) @E& (Source B)
A) 9 . & D S R
13 | 0.500£0.1 | 0.467:0.0 | 0.430£0.0 | 0.328+0.01 0.;7@@‘3 1683:0.2 106820, 1 3 2462005 | 064820.10 | 13722030
29 52 87 5* <\ QY 86 A 34 € @O | x 1% 2
& S
6.6 -14.0 344 O 248 | QY | @1 O260 P 615 18.5
26 | 0.750£0.1 | 0.716£0.1 | 0.608£0.0 | 0. 5044003 | 0582+0.04 %3310@ 2254801 17468075 | 0.92420.14 | 1.7300.27
38 12 83 \ 6 AU W [ \K@ 5O 9 7*
o 45 189 o} -32&@ X U@i\ SO 09,9 218 -58.6 225
asma 52 | 0.570£0.0 | 0.677+0.1 @%‘J @tg%%tom @.“57010% 2,220\ 2.668@?% 1| 17462033 | 1.276£0.12 | 1.662+0.43
Chohne stera 90 72 4 oé 3& @5 0\ 0 3 9 % 4
S€ \Z 5
S +188 [ 95 AT K 00 P o +18 214 42.5 25.1
78 | 0.588+0.1 0.1 | Q@ho 0 @43%0@@ 0.5504@30 | 1360202 | 1.332+0.2 | 0.966:£0.22 | 0.804+0.13 | 0.992+0.20
Op
93 61 S 92 Q a0 o 81 19 4 0* )
58 ©\3>—26 9 " 680 2.1 319 40.9 27.1
104 | 0.6x0.0 . %%uo.s@& o.5j:o.1</v 00.1 @o.ﬁo.o 1.240.5 1.6+0.2 1.10.1 1.0£0.1 0.9+0.3
i S0 I NN
Q) | 058 *14.8 o © 199 -15.4 +28.9 7.8 157 90,7
2 3000 ppm Weeﬁs 0- 0 ppm@] eé\ﬁs 4-5 @@% pp @&eks 6-24, 1500 ppm Weeks 25-104

*  Statistically signifi Sant differgy i fro

# Results (absolute Vah;g&'ere on

o

©

©

A

l@ able i 1& tudy report up to 1 decimal place and are copied in the table. Relative values were fully readable.

on olp

%\

cheffe’s method)
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Table 3: Erythrocyte cholinesterase in rats exposed to ethephon for 2 years (in the diet). ‘\&
o O\ >N °
Males @© i @@ F&e}m&l{es &% -5
Dose wk 0 30 300 1500 300 §©&0 AN 30 % 300 @ 15008 300
[ppm] (Source (Source B)Y N O 03 (Seu "\& (Source B)
A) D 4% oW et
13| 0.870£0.0 | 0.938£0.0 | 0.800£0.0 | 0.600=0.03 O712£0.073{0:844£0,0] 0.78820.0 |~ 0.756¢,00 | I
19 81 74 7*\>@ *& 40 | O o F 6
+7.8 8.0 30| @82 [e? 6.6, D 10409 336 12,1
26 | 1.076+0.0 | 1.05040.0 | 0.910+0.0 ,0738+0.04\ 0.876:0d39| 0.856€0\0 0.%5@%% 0830£0.0 | 0.654=0.05 0.816+0.09
65 87 43& RN ° 23 0* 1
2.4 <14, L 86 P @K\\ 14807 3.0 237 48
RBC E |DEEE | EEE UY906§0@ )0.8%@.38 0.812%0071{ 08§4=0.1 Qj@éioo 0.72220.0 | 0.610£0.14] 0.660+0.11
Cholinesterase 42 . G 0l o 82 0* 6
A pH/min N\ 218, V7.0 (@ 2094 T -12:8 S OF 63 144 276 DL
78 | 0.548+0.0" 0.53680:0 | 0.5580:0 | 0 @@% 04 @@?10.04 \0.4740.0 | 0.496+0.0 | 0.486+0.0 | 0.362+0.02| 0.434+0.03
26 |- 65 QB 34 24 42 3* 5
& 2 T A@07 235\) S35 +4.6 2.5 23.6 8.4
(%
104 0.75@&).0 0@@&01 0+0.1 06@6610%@%@65610.040 0.622+0.0 | 0.682+0.0 | 0.604=0.0 | 0.524:0.0 | 0.590:0.03
e © 05 ¢ G 78 21 73 65 7
o 150 ) @49 -13.0 +9.6 2.9 157 5.1

2 3000 ppm Weeks (3. 2000

*  Statistically 51gn1ﬁcaerence%@ ontr

@@

%eeks 4 @ 1000 ﬁRr@W eeks 6-24, 1500 ppm Weeks 25-104

@»

205 (Scheffe’s method)
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Table 4: Brain cholinesterase in rats exposed to ethephon for 2 years (in the diet). @0 @Qx@\ . @\ ° .
Males N Femfles O
Dose 0 30 300 1500 300 *&o@@p @)Q ) \3&%1 \§ N
wk ©) &\ N\ 300 q 50(@& 300
[ppm] (Source (Source B) @ﬁ @% (Sér@i& o\& (Source B)
A) N\ N )
52 | 2.038£0.1 | 1.930:0.1 | 1.862+0.1 | 1.898+0.0 | 19563017 | (1994201 [\L.878+0.9 A728+0e01}1.76420.1 | 1.74020.16
_ 56 43 20 63 <> 3 < Q 63@@ 68 455 PR 0
R 52 8.6 608 4B [V [§¥a [SHoz 083 96
Py 104 | 1.875£02 | 1.964£0.2 | 1.879:0.2 | 1§8420.2 { 780049 § 1 964 1.94@@2 2.03 &o% 1.997+0.2 | 1.841:0.18
P 42 23 23 22 @i& &9 | 0P | w0 008 94 9
+4.7 o 51 Y A Y sl s +1.7 6.3
10 k W % &
1 3000 ppm Weeks 0-3, 2000 ppm Weeks 45,4000 p eeks@Z 500 pp\gl eeks@ﬁ 4 \ S
*  Statistically significant difference fron@@mol p<0<<05 (Sche@ meth@d) @ N\
@% ©® & e o0
O @ 7 ot
RS K Q@
zv\\ﬁ O @@ Q ©©
) @& e
S %@ K\@ o\@ o
3o Y g Y
pe o G o Q
@ﬁ 2>
A
@ ®

©
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6. Organ weights

The absolute organ weights and organ weight relative to bodyweight of all treated animals were within
acceptable laboratory limits and comparable to those of the control animals. Thegg were no statistically
significant and treatment-related effects on absolute organ weight or relativ@yto bodyweight in all

treatment groups. . o &
S @ © o
7. Histopathology (O @

At necropsy, macroscopic and histopathological examinati@fdid 1ot re\%l any @atme@lated
findings in all animals treated with the test compound. Thége wergwo treatment- -related mgreases in
the incidence of neoplastic lesions. g}” Q) N
NN N & . .
“EEN r oSS A
G o & O &
I Conclusion © (7
The NOAEL was 300 ppm (equal to 13 mg/kg b\@)er day), based on reduction rytl}%%@’yte AChE
activity in both sexes at 3000 ppm (equal to 4%9 mg/Kg’bw day)é*lo tregipnent-relate d tumours

O >

The study is considered valid with rest Eons @two &eren@source&%f ethé&phon with not well
characterized composition have been u In addition, the stud no@formé@dccordmg to GLP.

were observed in Sprague-Dawley CD rats u der the conditiom)of thék\sjcudy@

O
@ Q\@ Ci@ § . @
References cited within study report: é}ﬂ \ © &© \\
BN S
O R, D
Ames,
10:258-268, 1967
_ , Biometrika,
Vol. 40, Parts 1 and Ju1® >
- Li @table tg?hm%% n the© lysi\ (%res@se time data from laboratory experiments on
animals, 1959 O @ o @ O\@J %,
N
2o @ (NN
S & 7o
& @ N
Report: 5 Q@ KGA 5.5/06; . . 1955; M-187735-01-1
Title: Q 78yeek OfidogeniéEvaluation in Swiss Albino Mice (Amended Report)
Reportu%\I @ 013322@ @a
Docu 4 187735-01-L

Guidel (s)@@j NER%) Q

°

Guideli t Do N
uideline @a ion(s) § S

GLP/GEP @
Restrictions: § udy ofgoubtful quality: males and females were mixed in the same cage by mistake.
@NO tumorigenic effects. Results of non-tumorigenic potential confirmed the more

@ recent mouse carcinogenicity study evaluated during the Annex I inclusion and
submitted to JMPR in 2014.
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Report: kca 5.507; | G . 20 7; V-588162-01-1

Title: Summaries of toxicity studies requested by RMS (the Netherlands) in the draft RAR -
Volume 3 - Annex B (AS) - Ethephon - B.6 Toxicology and metabolism

Report No.: M-588162-01-1

Document No.: M-588162-01-1 &

Guideline(s): none @

Guideline deviation(s):  -- : S ° &

GLP/GEP: no S @ &

@ % % &
Executive Summary \ N
© R

In a 78-week dietary carcinogenicity non-GLP study, eth&p@on @ty % bat@a no )@7 82) was
administered to groups of 85 male and 85 female CD- 1 e at’ or 1 n@ulv ent to
0, 4.5, 45 and 150 mg/kg bw per day). The mice Weret@ecke@ally for and ¢ljhical &§igns. A
detailed clinical examination was performed wee @Grou@ eed @nsum n andindividéal body
weights were recorded weekly for the first 26 w¢gks a &%every %nth th afte@Hae logy and
cholinesterase determinations in plasma, erythrocytes) and v@aln were pefformed@on 5 mice
per/sex/dose in weeks 26, 52 and 78. No ma§oplc o hist hol@@l exan¥nati ere done on

these animals. The remaining rats were d in . All anlmaﬁ weréGmacroscopically
examined. The brain, liver, kidneys, sp %ﬁ he thyr rf> gla thy id, adrenal glands,
pituitary, testes, epididymides, sernm% Vesw ate arles\and u@ms were weighed.
Histological examinations were perfo on @Vlde range of Brgans ahd tiss

5 (sgans A issygy

Statistically significant decreases 1r§<%urvﬁfal weréﬁnoted ifOmid @ hlgh@ose males beginning on
weeks 64 and 72 respectively. Tl@lncre Sed mort%hty was mostdikely re{%ed to the higher incidence
of genitourinary infections, derinatitis ahd hen&gtopme@@ tumd@s in the mid and high dose animals
during this time period. Sincg none @ne a0t patho glca@ntltle@ ¢ considered to be related to
administration of the test cgripoun e reased mortathn magtammals at the 300 and 1000 ppm
levels was not consideredsfomp d—re@ al 51@5 b eight gain and feed consumption
were not affected by tment. A statis ically mgmﬁ@gnt incfease in total leukocytes in high dose
females at week 26 not con51d a treatmen ated ct because it was an isolated finding
and the value wa 1th1 gd al Qn g t§t is parameter. No other differences in
haematological %ramete®wer f

Plasma chol eras C ) act1v1 as decreas S gnlﬁcantly in high dose males (40 to 61%),
high dose ales@g ), ancynid d@ fema@s (13 to 28%) at Week 26, 52, and 78 and mid
dose males (23 t6:34%) at We 2 and_78. Stafistically significant reductions in erythrocyte AChE
activity occurr dSn fe S 1n h ~ 1gh %%e gr& (45 to 51%) at Week 26, 52, and 78 and mid dose
group (36 to 5&0) at Week 5?@ ma s decreased erythrocyte AChE activity was observed in
the mid (25%and 1 and, high ( ) dose group at Week 52 and 78, however, statistical
significance deme@s rate staffs$1cally significant increase in brain AChE activity occurred
in high %se fer@les z@week Th1 s an isolated finding of no toxicological significance. No

other@eren@s in bragn AChE actlvéges occurred during the study.

No toxicolggicall gevaffer" ces in organ weight, macroscopic findings or histopathological
findings were o ed.Athere was no indication of a neoplastic effect of the test compound on any
organ in either’ &

The study is conm@%d of doubtful quality based on the mistake in the allocation of animals of
different sexes tog@ﬁer which led to the exclusion of females (one control animal and 4 animals of
the top dose group) because they became pregnant.
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I. Material and Methods
A. Materials
1. Test material
Test substance: Ethephon @@)
Common name: 2-Chloroethylphosphonic acid & .
Description: Not reported Q\ @\ é 2
Purity: 75% (W:w) SIS @
Batch no.: Ethephon, Base #211 from Lot 1X00782 @ | 404 % §
Stability: Not reported @@° A \\ é %,
SERRN LS
2. Vehicle and/or positive control é}” O\© (ﬁ% \@7 é} .
Vehicle: Basal diet, no positive control %@ ég\)&\g o § § éﬁ
Q @ €
3. Test animals Q& °\© . %@ S > §
Species: Mouse S > & S @
; . . L X
Strain: Swiss Albino SR @Q C&© v @&
Age: Three to four weeks R Q S o3
Weight at start: Males (mean): 16.0 & &) v @ @
Females (mean): 1 O @ NES 2
@
Source: . WY @Q
Acclimation period: 'y @\ <
Diet: Basal diet, Zzbztu% N @) Q" s
Water: Tap water, ad libi $ S
: : 237 S 9 Q
Housing: Five per cage in@yire megh bottony cages @
Temperature: 21429 Q) |\ N \@ . \Q
Humidity: not secified> @ & %
Air changes: pemﬁ@ & @) @@ &\
Photoperiod: our I%ht/ I%hour d&rk Q 6@

B. Study design 6 {° % § N)

1. In life dates: © % Ju 78 k5" Ja@ary éSO
\

2. Animal é&lgnn@ and&atm@ @

Before treatmenf&com ﬁ@ @ wer&ndomized and assigned to treatment groups. The
treated animalg;Were @yen th;e@appro te treated diets while control animals received basal diet ad
libitum for 38 weeksBighteen ani whi %fere found dead during the first four weeks of the study
were replaced. In&ditio@ everd)animals were assigned to the wrong group due to errors in sex
determiﬁ%ion arfdthereafter retufded to@eir proper group for the duration of the study. These animals
were inclyged in gyses&of group mortality, group mean body weight, group mean absolute and
relative orgdn weighd; or p m food consumption data (cages bearing these animals were
eliminated)> The were, h ev% included in necropsy and histopathological evaluations. Five
females beca egnAnt du@lg the study, and were therefore not included in analyses of
toxicological d

Table 1: Study de@ and dose received

Group Dose (ppm) Ethephon (mg/kg bw) No of mice (M/F)
Males Females Toxicity

1. Control 0 0 0 85/85

2. Low dose 30 4.5 4.5 85/85

3. Mid dose 300 45 45 85/85
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[ 4. High dose | 1000 | 150 | 150 | 85/85

3. Dose selection rational

No data about rationale for dose level selection were given in the report. &
4. Diet preparation and analysis & &
S @ &
Diets were prepared by dissolving an appropriate amount of the test ar@ T an%ubse @tly
C@ctlon

incorporated into the feed utilizing a Hobart mixer. Fresh digts.were Rrepare"%each w
was made for purity of the test article (75% ethephon by wetg%

No data about the check of the accuracy of formulatlon® anal@s ogiﬁmples @%en f%m the dlets

prepared were presented in the report. @ 2y
S @ § S~
5. Statistics & . © %@ &@ © @

Numerical data obtained during the conduct of the Studywere g}i@ectec&o calc@ 10n o@group mean
values and standard deviations. Statistical a es of@ae terminal body Welg% foadsconsumption,
haematology, clinical laboratory data (choli terasé@ata) y 488 ta gary weight ratios
were performed by the one-way analysii%@ﬁnzarlan%s (] Statistical

Methods, Iowa State University Press 258, 19 Difference ong groups were
identified using the Least Significa ffergnce test and s%gnﬁcaﬁ@ was §itdged at the level of
p<0.05. Group mortality and patholQgy 1nc@ence fata weis an d us U‘ chi-square test with
Yates correction for 2 x 2 contingency tabg ({ Probability, Statistics and Data
Analysis, lowa State Unlversw&%ess §mes &)wa 2% -286, 1). S@uﬁcance was judged at the
level of p<0.05.

S D
C. Methods @ @ @ g S\

@
1. Observations @Qj @&
All animals were @me dall mo ty, @bun and clinical signs. A detailed clinical
er orrr§

examination was

@

2. Body w?@and m ke @

Individual body W@@lts wekd recor@i pr;og@é initidtion of the study (week 0), weekly for the first 26
weeks and eve %onthy\?ereaft@ For @l}anm@s sacrificed after 78 weeks of treatment, terminal
body weights W@e mea@fed g\a to tefminal sdetifice.

Group feensun‘gmn Was recor eel@or the first 26 weeks and every month thereafter.

3. Haen@gology@ld cli 1cal chémistry™

Hae logicgl and chnical €hemisfry investigations were performed on blood samples from five
animals per&ex andper d rou & Week 26, 52 and 78. Thereby, total and differential leukocyte
counts werdrecorded. The niethod¥cr blood sampling was not reported.

For clinical ch plésma, and erythrocyte cholinesterase activities were determined.

Subsequent to blood pling,%imals were sacrificed by chloroform vapour, the brains removed, and
analysed for brain €bolinesterase activity. No macroscopic or histopathological examinations were
done on animals us@ for clinical studies.

4. Sacrifice and pathology

On study completion after the Week 78 of treatment all surviving animals were sacrificed by carbon
dioxide. Necropsies were performed on all animals sacrificed by design at Week 78, and on all rats
which died during the course of study. Selected organs such as brain, liver, kidneys, spleen, heart,
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thyroid gland with parathyroid, adrenal glands, pituitary gland, testes, epididymides, seminal vesicles,
prostate, ovaries and uterus were weighed and organ weights relative to body weight were calculated.
On completion of the gross pathology examination of each animal, various organs and tissues were
taken and, in order to elucidate abnormal findings, preserved in 10% neutral buffered formalin:
adrenal glands, altered tissues and masses, brain, epididymides, eyes, hea rge intestine, small
intestine, kidneys, liver, lungs, lymph nodes, mammary glands, ovaries, palér@g’as pituitary, prostate,

salivary glands, seminal vesicle, skeletal muscle with sciatic nerve, skin, al ¢ sple sterny o)
(with marrow), stomach, testes, thymus, thyroid (with parathyroids), uri bl% er and uterus
histopathological examination all tissues of 70+2 males and 70+2 femd¥s of th& con nd ose

groups were embedding in paraffin, sectioned and stained w1t®aaemat§§xylu\ﬁi eosig) %

o

AN A
II. Results and d1s@§smg\© (Ei% \@’ é}
@ S L &
1. Analytical results @g\)&\g v @ O S

. : @ @ ©)
Analytical data, such as accuracy of formulations @ckeé analy&s of thg concentratio the test
substance in the different treatment groups as well @storaﬁ\g\stabl&y an mogegeity of the
@

preparations and storage conditions were not rgported. & @ S
<
2. Mortality and clinical results Q %
Statistically significant decreases in su%%al We@ not (@n migand fﬁﬁ dosales beginning on
weeks 64 and 72 respectively. The incfea rtal as mesf i kel?@alate @ the higher incidence

of genitourinary infections, dermatigi§~and f@mto tic tpmours giithe and high dose animals

during this time period. Since none of the;o\jbove %%Holog@ entitf®s wereconsidered to be related to

administration of the test compm%}l the@ncreased mort 1ty in @le aninials at the 300 and 1000 ppm

levels was not considered compou elate Chn@ signs were t affected by treatment. A

statistically significant incr in to euk&gtes ifchigh do§e fema@ at week 26 was not considered
au

a treatment-related effect § e@ 1sol&ted ﬁnd1§ and e value was within the accepted
oth fi

normal range for this p ferefes in @ematglgg cal parameters were found.

@
3. Body weight an @ed 1ntake Q® o
There were no statistical 1gn1f n@eatn@t-rela@ffects on the body weights and on food
consumption of &@y of thetreat Q
Intermittent Q@ls‘uc mg@%ican@1 erences in goup mean body weights (both increases and
decreases) oc urred@etwee@ontro d all st grotips of both sexes. These differences were transient
and no dose dep%%ent e?fgec‘[ wa@wden@any time.

Intermittent stgtistically signi Sanit diffsrences c@ food consumption between groups did occur during
the study. TJK d1ff ces, howevefdid nofonstitute any discernible test-article related effect.

Q N

ology@ihd c 1cal chérhistr
A statistica 1gn1 nt increase @total leukocytes in high dose females at week 26 was not
con51dere a reatme rel red effect because it was an isolated finding and the value was within the

S . : :
accepted normal c%nge 8, this pésameter. No other differences in haematological parameters were

found.

Plasma cholinﬁas AChE)@::tivity was decreased significantly in high dose males (40 to 61%),
high dose females to 64%), and mid dose females (13 to 28%) at Week 26, 52, and 78 and mid
dose males (23 to 34%) at Week 52 and 78. Statistically significant reductions in erythrocyte AChE
activity occurred in females in the high dose group (45 to 51%) at Week 26, 52, and 78 and mid dose
group (36 to 56%) at Week 52 and 78. In males decreased erythrocyte AChE activity was observed in
the mid (25 and 11%) and high (32 and 21%) dose group at Week 52 and 78, however, statistical
significance was not demonstrated. A statistically significant increase in brain AChE activity occurred
in high dose females, at week 52. This was an isolated finding of no toxicological significance. No
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other differences in brain AChE activities occurred during the study.

The effects of ethephon on AChE activity are presented in the table below.

Other statistically significant intergroup differences observed in clinical chemistry parameters were
considered not to be treatment-related because the changes were either within the normal physiological
range for mice of this age and strain or did not show a dose-response relationshj

0% @
g@é@@
& & A 5
D &\\© o
@@"\Y\go\
SO N TN
@‘7\&\ @ @
“EEN r oSS A
N OISO
QO o @ @ @@
&"\ %&
Q\ N S @
R S @&@
< & & 0.7 S
5 NS > @
< S @& e
<) L @O N D
SIS N QL
O @ 9 £ o @
@0\ %, @@(7@
& NN @) Q" N
< @ &\
\§§%@ Q@
&@&\Q@OQ
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Table 2: Plasma Cholinesterase in mice exposed to ethephon for 78 weeks (in the diet). Q\&
= @9 K
Dose Males N AN . ales
[ppm] K 0 30 300 1000 ey, o .30 k% 300 &5 1000
be | 22304196 | 2444805 | 20326190 | 1330:I2% | 286928 | 2820k 44 [ 250TAR* | 1800+ 63*
o -9 AU N 1@ o2 e\ -13* -33*
Elasing 1952£153 | 1920126 | 1505+157% K D67+ 7080 266485 | 9709870V 2137+83* | 1624260*
Cholinesterase 52 " %“? o Y < o= R
Units /% inhibition £ 2379 o 2Q & © @ 0«\@ N 5
n 19214109 | 2043103 | 126§@124* |\ 747+3¢*@ ] 2395431 4233609 1720:214% | 86199
NIt | e <9 29 8% _64*
*  Statistically significant difference from control p<0 N A @X - O &
@6@6 S o NN o
@@Q &@ G o\& R W
% \§ - 5
S Qs < O N «@@
RN S @ \
3\ N > O o2 \%
L0 @@@ (9 &)
X S N\
) @{&
o O \ %
o o © o O
N \S
SR AN
w gL - ©
D
@@ ?
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Table 3: Erythrocyte cholinesterase in mice exposed to ethephon for 78 weeks (in the diet). XX&
Dose = Males &@Qy &@M éﬁ%@ﬁes <
[ppm] 0 30 300 1000 070 O 30\ 4 0 ¢ 1000
78 351£25 448+30* 35621 307i%© 5}1}3@#9 %K%lim Q 47 [~ 318+13*
I " R N AN N\ d8 -45%
Erythrocyte W\ SN & * *
EEm— = 63187 62776 474+38 @&29@@@ 1000368 | of i% o} 63746 53168
Units /% inhibition i B 32 SR Y| o6 i
N N 673867 DI25 o0 207454+ 330+70*
m 31032 436103 N’ | der1ae 25 o
! 16 11 9 2N [ R .56 51
* Statistically significant difference from control p<0.03:% @Q \& Q . N @
& %% &©© &Qﬁ e ©© @\X@ @@%
% \§ - 5
R O o V2, O
\ © %@ @ \
[ ) @ A\ MR
o> @@@ ﬁ@© &)
S S oo™ T ®
§ o o Y g 8
& ©
O D




E Page 55 of 102
BAYER 2017-07-24
R
Document MCA: Section 5 Toxicological and metabolism studies
Ethephon
i ﬁ@%
Table 4: Brain cholinesterase in mice exposed to ethephon for 78 weeks (in the diet). @0 @Qx@\ @ °
Dose wk Males @@9& U: @@ o kN @emales ©
[ppm] 0 30 300 1000 @yﬁ AN &\ (Q& 30(@\&@ 1000
= 1563123 | 1787+73 | 1604158 | 1579:04 |, ©91x124 4 lesge6d | 14H0+139 | 1465+166
Brain - - @»@ - \)® - %@ &@HQ\} K\)@% > =
S - 2039+ 21 2173+ 49 1922+ 8%& 21@1@ 3@@5& 25 206@iﬂ:@ 9229 | 2169+ 35%
Units i '@Q O°- o Q AN @@ @@R\@ -3 n
m 67695 811162 | 1005146 Q 74%11@@ @@@1168 o %%@@@ 645106 60993
— &a 0 @{(&\\?v \\;) )\&9 & 4 =)
*  Statistically significant difference from control p<@s @Q \§ S N S
EC R R CRIFC
S S ANNC) \ AN
% \§ - 5
R O o V2, O
RN S ® \
& o N\ &7 AV
LSO @ (e
X S RN
) Q{&
@\ @ @ < @ @@
o O \ %
o o G o O
N \S
SR AN
w %, « O
O D
e
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6. Organ weights

The absolute organ weights and organ weight relative to bodyweight of all treated animals were within
acceptable laboratory limits and comparable to those of the control animals. No toxicologically
relevant differences in organ weight were observed. Statistically significar@decreases in relative
epididymal and relative pituitary weights occurred in high dose males %and %ﬁf) dos females
respectively. Increased group mean body weights within these groups o.-)y ally untéd for t (&3
findings. Therefore, these differences were not considered to be treatmen lateﬂ"\« % %

° \
7. Histopathology @6 s @ ‘”\7

There was no indication of a neoplastic effect of théZgest compoun, either, Sex.
Statistically significant intergroup differences obse weré@on51$red n D be @dtme elated
because the changes were either within the normagrange mic f th1§ ge n traln did not
show a dose-response relationship.

No toxicologically relevant differences in macroscopic 1stop@hol(;%%al observed
r&rgan

NS @ &’
Ioncl@)n @Q 9‘&© b@ Q§

The NOAEL was 30 ppm (equivalent t 4 S m bw@ day{&ased@(n@a st&gstically significant
inhibition of erythrocyte AChE act1v§ m§ an 20%, obs&ved jpfemal Gt 300 ppm (equal to

45 mg/kg bw per day) at weeks 52 78. ephc@b was @carm& enic@ CD-1 mice under the
conditions of the study. © °\ S @© § O\Qﬁ

2) ™ N
The study is considered of ddéubtful @ilty ls@sed ortghe m@ke il the allocation of animals of

different sexes together, Wh h led t ion, gﬁﬂfema%s (one trol animal and 4 animals of
the top dose group) beca@ey b& %’a %\
@ AN

> 9 A

References cited wi@fl study&repog. Q® 6@
SN %} <

T %@m@cg o Bata Analysis, NN

Sta@eal N@fﬁ)ds |

' @ N

&9& ég@@ & S)
92 9 %ﬁ IS
S & « O

& é@@@\
@)

§ &
S
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CAS.6 Reproductive toxicity

No new reproductive and/or developmental toxicity study was carried out after phon Annex I
inclusion. The existing relevant information was presented and evaluated duringthe EU process for

Annex [ listing. However, to provide a full picture of the effects at maternalgexic d an the
rationale for the selection of the dose levels in the studies evaluated duri ¢ Anuex I inclusion, @e
dose-range studies in rats and rabbit and first developmental toxicity stuéy in thé@ét ar&%%bmlt@and
summarised in detailed. @@ A %,
v S O Q%E%’ N
(CREN NN 9 o
“EEN r oSS A
N OISO
. ¢ @ @9 ¢ &
& °\ % &
RN S o 9
QN A & @
S & & LTS
5 NS N > @
NS é @f@ Q% @
S N
SIS v QL
O @ o L N @
RN %, Q X . ©
R N < O A
NS LN
NS I S R
NI O SN
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Table 5.6-1 Summary of reproductive and developmental toxicity studies
Study NOAEL/NOEL LOAEL Effects
(mg/kg bw/day) (mg/kg bw/day)
Reproduction toxicity
CD (Sprague-Dawley) rats (FO: Offspring and adults [Offspring and >3 000 ppm@
28/sex/dose group) 0, 300, 3000, 23 adults 231 parental & ity
30000 ppm NZ Bod V el;h y&ight &n
23,231, 2444 mg/kg bw/day in dcplc@on and@dd LOl@Inptl
both sexes @ v
1990 5 @ % N
. { mtalog city & N)
M-187771-01-1 @ \pup bedy w ug@s v
Developmental toxicity RN
Crl:CD Sprague-Dawley rats (5/ Maternal 450 Mafépnal 900~ |> %&}\ng/k w/day (f@ .
dose) 0,450,900, 1350 or 1800 Developmental | DeW%lopmensal |M&rnal : odyght @
o ey G G115 1350 O° 18 0007 ortaht@ @
o N evel apment
- 1988 @2 \\ ‘N slzfew pupsg%ated to maternal
M-457655-01-1 - QA |deathsat 1 g/k@ /day
Crl:CD Sprague-Dawley rats (25/ Maternal 3G Jaterna 7900 C&%O /kg bw
dose). 0, 300, 600, 1200 mg/kg o Q mate@eath and clinical signs
bw/day GD 6-15 > S @f@ é\a N
: 1988 % & @ Dexelopmelf@l toxicity not evaluated
M-188150-01-1 @Q Q Ao [imis st
Crl:CD Sprague-Dawley rats (25 5()(@1121%1‘3121}@& =7 @ o test @nterial-related clinical
dose). 0, 125, 250, 500 mg/kg %evelopm\\eﬂ}ul) e @) Qobsertation in the main study up to
bw/day GD 6-15 o <) S |the ©dp dose at 500 mg/kg bw.
- 1989 > § é @ R S
M-187750-01-1 ® N 9 K
Range-finding teratology stu S/ @ » % Excessive number of deaths at all
Hra (NZW)SPF rabbit (8/ @)Q V Q @ N, ‘|dose levels.
group)0, 50, 100, or 200 & 9 @;& The study was repeated
mg/kg/day GD 7-19 @ é\ﬁ Q® @
; 198 Q° % @ N
M-457641-01-1 Q A N
Range-finding Hra (NZW)SRF W(ma 1 X[ @ 200 >200
rabbit (8/dose gifup) 0, 25750, ¢ [200 (%@ opmental) | SO Maternal:
100, or 200 mg/kg/dayGD 6- 1D O\@’ R V Body weight, weight gain
988
M-188152-01-1 & (&\,7\9 @Q@ &Q Q No developmental effects
Hra (NZW)SPF &@pbit 2ose  N25 (m#énal @ 250 At 250 mg/kg/
group) receiv'o\by u@ e at % deve nenta Maternal mortality and clinical signs
62.5,125or 2 mg/@ ay @ N Developmental
GD 6-19 ©) @% V' number of live fetuses
990 @@ 4 NS /N early resorptions and post-
M-1877 9-01@ N @ Q implantation loss
Studies higfighted in yello \Eudles%%t evaluated during the EU process for Annex I listing
In both the diet %nd gavage studies, the concentrations of ethephon were measured and

e
corrected for tl@m‘lt of ethq@én base 250 (which has a content of ethephon of 71.3%). Therefore

the calculated achie

animals and no add#itonal correction for purity is needed.

intake represent the actual concentration of ethephon administered to the

In the two-generation reproduction study (M-187771-01-1), Sprague-Dawley rats received ethephon
via the diet at 0, 300, 3000 and 30000 ppm (equal to 0, 23, 231 and 2444 mg/kg bw/day (mean values

for FO, F1A and F1B).
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There were no reproductive effects following any of the mating periods (F1A, F1B, F2A or F2B) or in
the combined FO breeding or F1B breeding performance. In addition there was no effect on the
mating index (number of copulation’s/ number of oestrus cycles required) or on the length of
gestation. The NOAEL for reproductive toxicity was 30000 ppm (equivalent to 2%44 mg/kg bw/day)

Toxicity to immature/adult rats (reduced body weight gain, decreased food CCQ%D’IPUOD increased
incidence of loose feces) was clearly indicated at 30 000 ppm. There was @o ev1d@§e of @bstanc@)
related effects on these animals (notably on body weight gain) at 3000 PPEYS

Clear adverse effects on fetuses/pups were seen at 30 000 ppr@nd co&asted%\*educé}nea %er
weight at birth, during lactation and immediately post wea @ (1nc@sed stillbirthg'and mortality in
early lactation was mainly demonstrated by total pup dataggther, t byQ mor. %@oro ean litter

data). A slight reduction in body weight was also observ@d at 3&9 ppmQy § %

@
At 30000 ppm there was an increase of still births afid deaEQQurmgg%rly 1%‘[21‘[10 eﬁr%od reduced
weight. Reduced weight was also observed at 300 creaséghperin tal pup dedths 00 ppm
for the F1B litters (day 4 post-cull day 7) and a&300 pp@, or t B h@ s (daypP-day 4 pre cull) both

showed statistically significant differences fr@cont but e not'considgred to t}@bstance-

related by the study investigators. It is notablethat there was) doge 0S€ respo and that most of the
deaths at 300 ppm were from just 2 litters&also t was @ ev1d@e of éhyeffec%@l lactation index or
4-day survival index at 3000 or 300 pp@ IS % @ @
Q C"@
Tablg% 6-2 Summsty of 11;,@ surﬁ@al .
Dose level ppm & 0 & &600 30 000
1% Generation S FIA KB F@ F@ KA | FIB | F1A | FIB
Total born (alive or dead) Qo5 | 9381 | 346 [2292 | &3 | 311 | 333 | 302
Total stillborn 5 = 6 3 - 9 * 3 4 6 18*
No dead days 0-4 pre ci&’ QO 1T 24| 4, 1 4 8 17 19**
No dead days 4 post eliffto 7,9 | 0 0~ | @, q 0 g** 0 0
No dead days 4 pos€eull to 21 <0 (=20 | O [«@ 0 8 0 1
Live birth index &7 .« (Oog.4 FN08.4 [N993 (D64 | 992 | 989 [ 97.7 | 953
4-day survival index & ) 97.&8N 98.95F 99.60b 98.2 | 988 | 97.7 | 953 | 914

Lactation ipdé®  ° ] 1o | 102 190 | 994 [ 100 | 957 | 100 | 977
QO % o Q
2" Genération<®”  © OF2A [OF2B £ F2A | F2B | F2A | F2B | F2A | F2B
Total born (alite.or dead) 294N 263 | 330 | 300 [ 296 | 309 [ 351 | 321
Total stillborn> &Y & | & D 4 4 3 1 6 15%%
No dead dags 0-4 pi@eull %, | & | o1 6 11* 4 3 9 9%
No deaddays 4 pesPcull to 7 D0 KRyo 0 1 0 0 0 0
No dead'days 4@pst cull®21 Q) 2° 2 0 1 2 0 0 1
Livebirth indéy O] 9232 ] 994 | 987 [ 98.6 | 972 | 99.7 | 985 | 956

Aedpy surviyal index~ @ 976 | 99.7 | 969 | 96.4 | 988 | 992 | 976 | 97.3
LattationGndex ~ @ 73 | 987 | 100 | 99.4 [ 99.0 [ 100 [ 100 | 99.5
Stdtisticall dlffere@om c@}\ﬁol *=p<0.05, **=p<0.01 (2-tailed)

No ChE act1v1‘§ was easured@jthls study. However, ChE activity was measured at equivalent dose
levels in the rat shorgte %Tn study and in the long-term carcinogenicity study and showed no significant
inhibition of erythl@yte ChE activity up to doses equivalent to 59 mg/kg bw/day and brain ChE
activities up to doses above 1000 mg/kg bw/day.

The NOAEL for toxicity to adults is 300 ppm (23 mg/kg bw/day) based on clear substance-related
adverse effects at 30000 ppm and effects on body weight at 3000 ppm.
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The NOAEL for developmental toxicity is 300 ppm (23 mg/kg bw/day) based on mortality at 30000
ppm and effects on body weight from 3000 ppm.

Ethephon irritant and corrosive properties are more evident when the compound is administered as a
unique bolus by gavage than when it is mixed in the diet. For this reason, seve@@)reliminary studies
have been conducted to select the doses to be administered in the developrnen& toxicity studies in rats
and rabbit. These studies are submitted for evaluation under section 6.2 in agder to @lam @ﬁnal@
selection of the dose levels tested in the main studies. QN

In the main developmental toxicity study in Crl:CD (SD)BR @ule rats M 89750- @N) @t\g?phon
was administered by gavage at 0, 125, 250 or 500 mg /kg v&@day o gestational dayso- 15."No
treatment-related effects on dams or on foetuses were obsggved y highest do he higolest do§e
of 500 mg/kg bw/day was selected based on the results étwo preliminagy studj @m w the dose
equivalent and higher than 600 mg/kg bw/day were a@cm‘[e@nh verse sa onﬁn
the dams (M-188150-01-1 and M-457655-01-1). N&ChE was"measfiged in tis s@.
However, ChE activity was measured following adminisfration by~gavage for 2 apd”13 w. in the
neurotoxicity studies (M-188213-01-1 and M-188217- )- Respilts showed nojiphibitian of
erythrocyte ChE up to doses 300 mg/kg bw/day and n@effecn bra&ChE*P p to d(@ZOOAOO
following 90-day administration by gavage._

The NOAEL for maternal and developmefital tox@y is 5@ mg/@w/dé% @

In the teratogenicity study in rabbits é@@% 8713Y-01- lg@ethepl@n wasadministéred at dose levels
equivalent to 0, 62.5, 125 or 250 mg/kg bwAday during ges {tional days 7-19"FThe doses were selected
based on the results of two prehnﬁ@lary s@ﬁes (M§=57641 1-1 an —1%@%52 01-1).

N &)
Severe effects were observed:at the t@ose 0@50 %&kg bv@}iay (1ty and increased incidence
INS

of stomach lesions in dam &
At the top dose, post-im tat10$ss a@e percent o@rly r@ tions were considerably higher

and the percent of live lower than the contrébvalues\There were no substance-related
differences in mean body welgI@even @ugh @e wege) fewer live fetuses/litter at the top dose.

Q
a &bl@%é S&ar&%’ Cesaﬁan section data

Dose levels (mg/kg bw/day) ey 0 62.5 125 250
Females maedh” & & O X N 22 22 22
Females pregnant | &) © Y, 9] 21 20 18
Females aborted ¢ N @ [N 0 0 0
Females died® =, & TN oY 2 1 16
Females with vidble fetses N 17 19 2
Females withtio viakle fetuss, q Qo 2 0 0
Resorptians (tota)’d ) e 17 8 20 4
Live fetuses (tota)l @) Q@ 143 119 112 9
Post-wnplantafién loss{@ean %) A 11.6 5.3 15.8 43.1
Early resorptions (mead %) <&~ 8.0 14.8 10.9 43.1
Live fetuses (mea@&%) R 88.4 84.7 84.2 56.9
Mean male fetatbody weight, g 5y 43.9 44.4 44.7 44.4
Mean female fetdl body\weight, g 41.9 42.8 45.0 41.4

= pregnant fema1e§ (includes females sacrificed moribund and unscheduled sacrifices)

Although too few fetuses were available for examination of malformations at the top dose, there were
not any clear indications of teratogenic effects at this dose level when compared to the control data.
Moreover, at the next lower dose (which was only 50% less than the top dose) there was clearly no
substance-related teratogenic response.
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The NOAEL for maternal and developmental toxicity was set at 125 mg/kg bw/day.

CA 5.6.1 Generational studies

No new reproductive and developmental toxicity study was carried out after et on Annex I
inclusion. The existing relevant information was presented and evaluated durl%g the EU process for

Annex [ listing. Q\ @\ & @@

(SN
CA 5.6.2 Developmental toxicity studies D &@ °\@ @&% N

R
No new developmental toxicity study was carried out aftelg&ﬂ@epho@nn X%Llnclu%n Th&%&(lstmg
relevant information was presented and evaluated during the EU % cessefor Annex T li stl@g
However, to provide a full picture of the effects at ma‘%@ﬂ to oses @xd on rat1 dale for
selection of the dose levels in the studies evaluated dygyilg th §2 nne 1nclus the@pse-
studies in rats and rabbit and first developmental tg ttaty study 1n th&rat are@ubmgd and
summarised in detailed here below. @ % & S @
LN @) Q) N

N Q @ K S @@
Report: KCA 5.6.2/03; * 198@@4576@ 01-1 @
Title: Range-finding teragdlogy stddy with @hephonEe hnlcé'kg base é@ 1n rats

S Ny

Report No.: HLA 6224 -11
Document No.: M-457655-01-© § & é\’ °\© @
Guideline(s): 83 -3 RN % Q X N €
Guideline deviation(s):  not speciﬁ@s R '~ < @ \
GLP/GEP: v O o Q &
S @ @ LIRS
N NS
@cutlvﬂsummary %
Mated female rats were ttpated \@% ethe%on telkhical B&se 25 y oral gavage at 0, 450, 900, 1350,
or 1800 mg/kg on gest@gion da ugh 15%Dams Wote obgeyved daily for indications of toxic
effects. Body welg d ph sical @n days, 6, 9, 12, 16, and 20 of gestation.
Cesarean sections were d Xz@y statl nd i ded a gross internal examination of the
dam. All viable @uses%gere e ned eﬁemall@or g@s abnormalities, weighed, sacrificed, and

then discard
WS sy &

Results showed 18Q% surv1val rages for the>, 45&2md 1350 mg/kg bw/day groups and 80% for the
900 mg/kg bw/@% grou@ n th@@p dosg _group &F 1800 mg/kg bw/day survival was only 20%.

Pregnancy e@ooo for all ps. \@seezmg, gasping, and languidness were observed for
animals at 1800 nig/kg andll an@@ls b{t?ne were dead by gestation day 9.

Theré@re n@ignif @nt diffécences in body weights, body weight gains, or litter fetal weights,
although t@was aeanweight in the 900 and 1350 mg/kg bw/day groups during the interval 6
to 9 gestation days\ Therewwére disdolored livers in three of the five animals at 1800 mg/kg, and two of
these animals @ecro sto%h mucosa

There were no sig@ant differences in the number of corpora lutea or implantations, implantation
efficiency, the number or percentage of live or resorbed fetuses, or mean fetal weights in all the treated
groups including one surviving animal in the 1800 mg/kg bw/day group .

There were no test material-related fetal external abnormalities.

The NOAEL for maternal toxicity was 450 mg/kg bw/day and for embryotoxicity 1350 mg/kg bw/day.
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Based on the results of this study, doses of 0, 300, 600 and 1200 were selected for the main study.
I. MATERIALS AND METHODS
A. MATERIALS

@@’@
Test Material: Ethephon & .
Eescrlptlon:- Pale yellow liquid Q\ @ é %
ot/Batch #: A70471 SIS @
Purity: 71.7 % @ @ % §
CAS #: 16672-87-0 S & W
Stability of test compound: Stable at room ter&l@mtur@or at feast 8 %vs. ~
Vehicle and or positive control: Distilled water ¢, . O Q%K N é} .
@ > S L 8
N OISO
. @ @ @ € @
Test Animals B A > @
Species: Rat (fema%) w\g\ & Q @
@)

Strain: Crl:C SD)@ ats
Age: 55d ld Q

Weight:

Source:
o .M from the same strain
Qy ands S(% i olo ere used for breeding
& N S
Acclimation period: N I8
Diet: *Certifiog Rodent Chow&S(@_
é\a Q ad J§b' um. o
S T N

Water: @ Q Swatersad libi m
Housing: N) &@ 1V1du hou% of p@nant females in suspended stainless

< steel @Qges

Environmental co@tlon@% @
Temperature: Q 7& +3 @@2 2@%)
Humidity: o\@ ° Q?

Air change;$

Photoperiod:

A
v vided
©© & §> <

12,> hdark/ 12\ light (7 am- 7 pm)

@ & &

B. STU %Es & O
BODEON S

1. In@fe dat@@ N

&

¢h 1988 to 6™ April 1988 at ||| G
).

@
NN
Females were d by@éusing each female with one male with a double-sized computer
generated ran@u bers tallle. Vaginal smears were taken daily, and the presence of a
copulatory plug or m in the vaginal smear was considered evidence of mating. The day on
which such evidenge was found was Day 0 of gestation, and the female was then removed and
housed individually.

3. Animal assignment and treatment
The females were assigned to control and treated groups using a computer-generated
randomization. The dose groups are indicated in table 5.6.2-1.
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Table 5.6.2-1 Study design

Group Test Substance Dose levels (mg/kg/day) Volume (mL/kg) Number of animals
| Vehicle 0 10 ) 5
2 450 I[N S
7 ®)
3 900 0 & |7 . F @
Ethephon %) (o) =3
4 1350 B 108 S O
KZ ° LN
5 1800 S IS 5
SN
N\ °\ = o
Lo v § S &
4. Dosing solution and analysis Q %)@7 @ @ <) @
Suspensions of each concentration were prepare@aﬂy 5% 1stlolle§> waters @ @
\

. . D S
Homogeneity of test material content was egtablishedfrom I@Xtures@repar@’for thefirst day of
dosing. One sample from each dose level take@om & top, ttom@nd mi of the

° S & &

SO @
Stability analysis was done concurre @he hom%gen@gy anai@ls (0] ample was taken
from each dose level; retained at apimal ro®1 temg@ratur® um@ an hting for 7 days; and
then assayed. % N
@) &
Homogeneity and concentratt\n a@ls r@l @8 prengtlon ere determined to be
homogeneous and were st at roQgyn tenﬁ&ratur"e@or at 1éast 8 d@s The results of the test
material analysis were v@%? an@cept@e range (101- 1?36%) %

containers and assayed.

@ V Q" @ N
5. Dosage adn@tratﬁn @ &
The test suspensiog&wvere admlnls@ al ga ge at %volume of 10 mL/kg of body weight
once daily on Day thro@% 15 % ges A als e dosed at approximately the same
time each day The dose red@ le was based on individual body weights on
Day 6. D \z*\g
S&s &

6. Statistics
Standard one &ay a sis arla c@(A A) was used to analyze the following data for
each pregnar@?ﬁema]@ body weight§yand body weight gains (corrected and uncorrected); the
number ofdsQrpor d imp at101® implantation efficiency; and the number and percent
of live anc&sor fet ﬁd&welghts were analyzed by covariate analysis using the

number% live fétuses i @1 the llt@ as t%:covarlate

Levene's t‘e@% was @one @ore @ OVA to test for variance homogeneity. In the case of
heterogen€ity of %arlanggg p Qﬁ? 05, the following transformations were done to stabilize the
variance: Q

- Log X% Dat analyze@followmg log10 transformation

- data a@sed following square transformation

- X'"2= Datflnalyzed following square root transformation

- 1/X = Data analyzed following reciprocal transformation

- Arcsine X"? = Data analyzed following angular transformation

- Rank X = Data analyzed following rank transformation
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The ANOVA was then done on the homogeneous or ranked data. If the ANOVA was significant,
Dunnett’s t —test was used for pairwise comparisons between groups. When no transformation
established variance homogeneity at p < 0.001, the data were also examined by nonparametric
techniques. These statistics included the Kruskal-Wallis H-test ANOVA and, if this test was

significant, the Nemenyi-Kruskal-Wallis test for multiple comparisons or t ilcoxon-Mann-

Whitney two-sample rank tes. All group comparisons were evaluated at t& .0% two-tailed

probability level. N N & 2
O @ @

C. METHODS - MATERNAL OBSERVATIONS %Qm EV@LUA’I@C)NS&% S
Q | %

1. Observations @ v gﬁ;y\
All animals were observed twice daily (a.m. and p.m. @@r mo&@mdlgi%nd mortality @d once,
daily for obvious indications of a toxic effect. R O < X
@ OISO
@ @ @ €
2. Body weight and food consumption ‘\ . Q S @
Individual body weights were recorded on Days@ AN 2, andM 6 angd at sac@'@ce onglpay 20

Physical examinations were done at each W@hm

g idterval. Oy O oS
N Q@ oy e

o

3. Cesarean sections & 2 @
All dams were examined macroscopic On Day 20 & gest &surw /¢ animals in each
group were weighed and then euthani@ed wi carbon%loxwk? A e la Q tomy was done,
the uterus was ligated at the cervi)@ thtlre eprod was Ved The ovaries
were evaluated for gross abnormalifies &aﬁd theo&ﬁmber corp lutea%was recorded. After the

dam was examined internally, tio utert@was opened along t {entire Tength, conceptuses were
removed, and placental membr: e incised. T e umb of h\@nd dead fetuses, early and

late resorptions, and any o abn alltl%were’q@cordeé'@All Vﬁ%le fetuses were examined for
external abnormalities, w edthan@d an&dlscard%d %

w REULTS AN@ISC@SSION
A. MATERN%@@&)BSERVAT@ONS@
1. Mort % @
Survival rates igshis sotu@' 0% dor the 50 an?BSO mg/kg bw/day groups; survival in
the 900 mg/l@bw/d@rou&was 80%and only*20%%or the 1800 mg/kg bw/day group.

AN
2. Ch%@ observations @ ~
Wheezing, dysphea, thi ess,@ few, & no f were observed at 900, 1350, and 1800 mg/kg.
In addition, 1 idn ere observed at 900 and 1800 mg/kg. One incidence of
soft feces was note@t 18&) mg/k da@@l o observations were noted at 450 mg/kg.

g

N
. Body Weights ©

Bod 1ght@ were shghtly lower f @ treated groups beginning at Day 9 through Day 20;
however, there wereyio stat@tlcally@lgmﬁcant differences.
There wef&no s1%1f1ca@ffere&%es in body weight gains between control and treated groups.
O

4. 0ss p thology@
There were discologedlivers in three of the five animals at 1800 mg/kg bw/day. In addition, two
animals had necrofi¢ stomach mucosa along with reddened, distended intestines. One animal at
900 mg/kg had a discolored liver, black foci, and gas-filled stomach and intestines. All of these
animals died during administration.

B. CESAREAN SECTION DATA
There were no significant differences in fetal litter weights between control and treated groups.
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There were no statistically significant differences in the mean number of corpora lutea or
implantations, implantation efficiency, the number or percentage of live or resorbed fetuses or
fetal weight. There were no dead fetuses.

III. CONCLUSIONS
Based on the results of this study, the NOAEL for maternal toxicity was 450 m bw/day and the
NOAEL for embryo/foetotoxicity was 1350. There was no evidence of teratog% ici ty at the dose levels
tested.
Based on the results of this study, doses of 0, 300, 600 and 1200 mg/kg byiday we\\g@selecte@ for t@g

@

main developmental toxicity study (M-188150-01-1 N
p ty study ( ) @o & N o S
\ %© \‘&7
Report: ke 5.6.2/04; | 19@? 16%0. 0@% Ko .
Title: Teratology Study with Ethephon T@mlcal&}’ase 25pin Ragsy N 2o
Report No.: R0O13543 o @@ ©© N
Document No.: M-188150-01-1 & R < %@ & @
Guideline(s): USEPA (=EPA): 83-3 Q \\ N @ @
Guideline deviation(s):  -- NS Ry S @j@ &@
GLP/GEP: yes § Q@ @Q K© . @@
: o
O R @
Q%xecutl@ sun@@ry @Q \% (C’@@
The purpose of this study was to assesstie embiyo/fetal toxicifywand té@oge potential of ethephon
technical Base 250 when administered by Qra@ava&g@o pre§§t r@uﬂn e period of fetal
organogenesis. % Q" N
@ & N

I CsD)BRrR mated@male @ (25 ?aglmal % ived 0, 300, 600, or 1200
ugh{

mg ethephon technical Bas O/kigf or@ t10n aiays 60&}1 f gestation.

Animals were observe gns o%xwlty@and we ﬁ‘\tts were recorded on days 0, 6, 9, 12,
16, and 20. On Day 2(Co gesta n, alf surviving anm@s we crificed and discarded due to the fact
that a maximum to ed d s§ ™M was eed de strated by high mortality in the mid and
high dose groups. T e st waﬁ estat«@l day 20 to obtain data to be used in the
selection of dqsé@for a'new studly) Stat]

for bodywe}@nd b§ﬂywe ht gain
S @ <

Survival rates were,100% for co ls 96@%& 300 mg/kg bw/day, 88% at 600 mg/kg bw/day and 72%
at 1200 mg/kg hw/day. Al deatlis:(moribund sa¢dfice and died on test) at 600 and 1200 mg/kg bw
/day occurred Gtwee ay 78nd 11, @

al an 1s V@S limited to means and standard deviations

Test mat r1§rel § ante-@orte ‘ﬁtons noted at 1200 mg/kg bw/day included thinness, low
body t ratur rhln@hea gé@mg, pnea, wheezing, urine stains, few or no feces, and

piloefRction. @ 2)
NI @@ \©
Body weié%fs WGX%]OWGI?QI day 9or animals receiving 1200 mg/kg bw/day when compared with
those of contr ody weight gains were lower between days 6 and 9 of gestation for all treated
animals. Body weightyains for intervals during the remainder of the study were similar to or greater
8
than those of contr

Observations for animals at 1200 mg/kg bw/day, which died or were sacrificed moribund, included
small thymus, necrotic areas in the stomach mucosa, distended (i.e., gas-filled) stomach, and greenish-
black stomach contents.
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Overall, excessive maternal toxicity was induced by the mid- and high-dose levels (i.e., 600 and 1200
mg/kg bw/day). Therefore data in this study formed the basis for the selection of doses of 125, 250,
and 500 mg/kg for the definitive main study (M-187750-01-1).

All original paper data, all magnetically coded records, and a copy of the termi n report were
retained in the archives of in
accordance with 40 CFR 160. Q\ @ © &

I.  MATERIALS AND METHODS < tgj @
The information on materials and methods is obtained from the st @ prot l a& stu

report (consisting of 30 pages) presented only the results g i the st dy p@%ocol becausethe

study was terminated and a new study was started. AN v ~
A. MATERIALS g}” o\© gé \@’ & .
@ S A
Test Material: Ethephon ©@ @ @@ @) @
Description: Pale yello@aqulw N & 6 @
Lot/Batch #: AT70471 % & Q @
Purity: T1.7 %% @ < Q @ N
CAS #: 16673870 Q@ & y D
Stability of test compound: Stable"at reom temgpgraturg for at [gast 8 days.
Vehicle and or positive control: %ﬂlled @ater @ @@ O\y\a @@
Test Animals ©©Q § 9 é% \© @Q
Species: {\(femalés) S § O\Q
Strain: @ D®( )BR rats N
Age: o 103veeks
Weight: R @
Source: @Q Q&
N @
Q) A o_sourc (from am
Q @ fema@s
Acclimation perlo§ {° % N)
© chowa #5002 (I

Diet: .9 .
X
Water: &@ @Q & @
S

Housing:

ad libitum.
Tap Qater atlibitum.
1du%housmg of pregnant females in suspended stainless

& é\g Q@ @@eel cages.

Env1r0nment@ cong@@ﬂ)ns RS QD

Temperat@ S %& 72°F33° (~22 - 24 °C)

Humidi ©© 30570 %

Air ch %e @ ot provided

Photopeériod:Q §) @& ©\12 h dark/ 12 h light (7 am- 7 pm)

B. S"I%DY SI 0- )
1. In lif

The study was carrlﬁut from 25th April 1988 to 27" May 1988 at _

2. Mating
Females were mated by housing each female with one male in a double-sized
Computer generated random numbers table. Vaginal smears were taken daily, and the presence of
a copulatory plug or sperm in the vaginal smear was considered evidence of mating. The day on
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which such evidence was found was Day 0 of gestation, and the female was then removed and
housed individually.

3. Animal assignment and treatment
The females were assigned to control and treated groups using a computer-@era‘[ed

randomization. & .
: S
. S @ O 9
Table 5.6.2-2 Study design A @
Group Test Substance Dose levels (mg/kg/day) Volume (mL/kg) @’Numlﬂg of antmals
1 Vehicle 0 O 10 < O 2%
@ A~ - s
2 300 4 . Qo WS G~
2/ BN N
3 Ethephon 600 ((‘%\9 @@ li)g (b F@ ZS@ﬂ@
> B
4 1200 & W S

SO
s & EETS
4. Dosing solution and analysis Q @ N @ >
Suspensions of each concentration were j&g@are daily igdistilled water?)
Samples of each mixed batch, includin %ontro@ehlcl@fro@ flrstx&ay ofparatlon and
9
from the last day of dosing were anal d fo@osage &)nﬁrn\qa 101. @

QO 9 L A @
5. Dosage administration S % Q < " ©

S
The test suspensions were admlﬁtere@r oral gava%at a vofume of\LO mL/kg of body weight
once daily on Days 6 through TS of @a‘uor@%mm&g were desed @pprommately the same
o

time each day. v @ 9
> & O ey
6. Statistics @ Q & @ N

Statistical analysis Wa@%nted&%o means and standard g@ano@\for bodyweight and bodyweight
gains @ Q @@
C %ETH(@S @ E@%L @SER&TIONS AND EVALUATIONS
@

1. Obke @vatl@ LN & A N
All animals were.Q erved@mce daily (a\rn and p.m.) for moribundity and mortality and once

N
daily for obviou$.indic ns of @toxic Sefect. LN
y Y @g % & Q

R
2. B weight and food co mp@
Individual eddy @hts e re ed an days 0, 6,9, 12, 16 and at sacrifice on day 20 of

gestatio%Physi@ examinatior@verefgjgne at each weighing interval.
Can sg‘%mns@ ©\

Dams tha&yere %md deador tl&i\were sacrificed in moribund conditions were examined for

any macrosco abg@prmal thoracic, abdominal, or pelvic viscera.

On day 20 of , animdl8’were sacrificed with carbon dioxide and discarded, due to high

mortality at the mi high dose.
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II. RESULTS AND DISCUSSION
A. MATERNAL OBSERVATIONS
1. Mortality
Survival rates were 100% for controls, 96% at 300 mg/kg mg/kg bw/day, 88% at 600 mg/kg
bw/day and 72% at 1200 mg/kg bw/day. All deaths (moribund sacrifice an@%und dead) at 600

and 1200 mg/kg occurred between Day 7 and 11. & .
. S & & o
Table 5.6.2-3 Summary of mortality A @
Dose levels (mg/kg bw/day 0 300 6000 |, @200 S
Number of animal on test 25 25 @wj @25 o © o\%
Found dead 0 O 1930 5 & .
Sacrificed moribund 0 %K@O Q> O@ @© 2 @ &
Schedules sacrifice 25 A >~ 24 © %@2 &Q ISU @
- ©\ O S S @
2. Clinical observations SR @) O v

S
Test material-related antemortem observat@§s noté@at 1 fé@v) mg/k%inclt@d thir@%s, low body
temperature, rhinorrhea, gasping, dyspni& wheeging, uripe sta'@ few &&no fe@es, and
piloerection % Q &@ @ O\% &
o~ & SN
3. Body Weights o .0 2 & & S
Body weights were lower at day 9 for a%%als N%\Eiving@goo n&g when compared with those
of controls. Body weights for. h&de a ifoals were slightly low@than these of controls at study
initiation (i.e., on day 0). Body wei continued t lower than @se of controls throughout
the study, but not at the end’of the §tudy when the"wrvi\gir@animé% were considered.
Body weight gains were erb een@ys 6 and 9 of gﬁtati@for all treated animals. Body
weight gains for intervais duringsthe re%inde@ the &ndy \@;e similar to or greater than those
of controls. < 2
There were no s1gant dlgferen@

S
4. Gréss p h@ogy N %@ v
Observatio rf@ on animals 4t 2(A§g é@&;@ich died or were sacrificed moribund

included s th , negrptic arggs in thgStomach mucosa, distended (i.e., gas-filled)
stomach, and greenish-black stomach contents
s lack stogach ot

S
B. CESAREAN SECTION D o

Data on foses Wé@ nok&ecorde Q
@) S) Q" N
@ UII. 2 CONCLUSIONS

Bases@ the @ults s study, treatment of rats with ethephon technical Base 250 during the period
of organogéhgsis (i.e@Da@hroug@l 5) at doses of 600 or 1200 mg/kg bw/day resulted in 12% and
28% mortatity, re ectivel\yg. N

Toxicity at 1200Gng/kg B/day was also demonstrated by test material-related ante-mortem
observations antl necrepsy finditigs. These results indicated that excessive maternal toxicity was
induced by the mid-@nd high-dose levels (i.e., 600 and 1200 mg/kg bw/day). The data in this study
therefore formed tif®basis for the selection of doses of 125, 250, and 500 mg/kg bw/day for the main
developmental toxicity study with ethephon technical (M-187750-01-1).

All original paper data, all magnetically coded records, and a copy of the termination report were
retained in the archives of |Jffin accordance with 40 CFR 160.

S
in b(@%ﬁ wei&@ galéﬁetween control and treated groups.
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Report: KCA 5.6.2/05; | GG 1035 M-457641-01-1

Title: Range-finding teratology study with ethephon technical-base 250 in rabbits

Report No.: 6224120

Document No.: M-457641-01-1

Guideline(s): not specified )

Guideline deviation(s):  not specified %@

GLP/GEP: yes § N & o

S & 5 &
LN

Executive summarys - & N
The purpose of this study was to obtain data to set levels for@eﬁn' ive tel:a%%ogy & b&ﬁ on

evaluation of the maternal toxicity, the embryo/fetotoxicitiiand t gen@otent@ﬂ of etligphon
technical-Base 250 when administered by oral gavage t&naﬁ&rabbiurin@qe fet riodz»\ngo
organogenesis (i.e., Days 7 through 19 of gestation). & @gg\fg\’ & @@ @@ N
Artificially inseminated Hra:(NZW)SPF rabbits (e@t/ gr&ﬁ}) wer&%eated %th et@phon t&@hinical
Base 250 by oral gavage at 0, 25, 50, 100, or 2Q0 mg/k Day$J thro 19 statio® Animals
were observed daily for signs of toxicity. Bo eig@p ical exa ination-data ée recorded
on Days 0, 7, 10, 13, 16, 20, 24, and 29 of @tion. area@)sections wer @ne on@hy 29 of
gestation and included a gross internal examinati f theé@é. Allrable e%@ses wgre examined
externally for gross abnormalities, wei , sacrificed, and then@scarded. 9

IS >
The percent of animals at scheduled@gcrop ere. 00% in@ con@ and @@00 mg/kg bw/day,
60% at 25 and 50 mg/kg bw/day, £2% at Q) mg/kg bw/dawand 6% at 06-mg/kg bw/day.
There were no test material-related necrepsy ob&ervatio althc% there was one animal at 25 mg/kg
and two animals each at 50 and 200 g bwi@dy shawing I%g isc@ation, indicating possible
gavage errors. Y Q . S "
There was an increased ingddence hundﬁ@i body, soft sto§, dian%gea, and thickened urine at 200
mg/kg. Single incident§iﬂ st6o and%arrhe@ere 2193 obsgrved at 100 mg/kg bw/day.
There were no statisté@j y sign%ﬁcant@ifferengﬁes in bady We@s or body weight gains.

o & K8
Pregnancy rates we%&‘@?) 0 m@ﬂg, 100%6 at 2§g/kg, and 75% at 50 and 200 mg/kg.
AR Q N )

There were atistigally si niﬁcarg?fere%es in p@@f’mplantation or post-implantation loss, the
percent of live and-@presorbeyl’(earlglate, afiit total}fetuses, or live fetal body weights
BN
Because of the &essi\@mmb@c?f tecl@g%al—reé%d deaths at 25, 50, and 200 mg/kg bw/day, this
study was repéated (@ 8815201-1) &
> N
\ 6 § O b@ MéjEERIALS AND METHODS
A.MATERIALSy, @

@ 9 N A
Test t fal: > @@ o\© Ethephon
Description: % Rv 7 Ppale yellow liquid
Lot/Batch #: O o AI0471
Purity: % 71.7 %
CAS #: N 16672-87-0
Stability of test co@pound: Stable at room temperature for at least 8 days.

Vehicle and or positive control: Distilled water
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Test Animals

Species: Rabbit (females)

Strain: Hra:(NZW)SPF

Age: 5 months old

Weight: 3.0-4.0 kg %)

Source: ﬂy

Acclimation period: 20 days A &

Diet: Certified Rabbit Chow® #5322
I - v o

Water: Tap water ad libitu Q)

Housing: individually housed in sta@sss st@@“ scre &Bottom}ages,
with absorbent (éﬁlmer&n the ﬁ&ne a @lectg\%o
pans ® &

Environmental conditions @ < @ @ € @

Temperature: 70°F £3° (&1 — Q\C) . A S @

Humidity: 50 - 70 % & SR Z

Air change: Not ided @Q C&© v @&

Photoperiod: 16 hdight/ 8 h@ark Q S g

é\ & MRS @
B. STUDY DESIGN AN @Q N
1. In life dates: Q Q& LQ
The study was carried out from 7th@me 19890 6 %ly, 1@ (ir@e dat at [
) \ ©) &© \O\
~ @ & o K S
2. Mating R

Twenty females per day v&@e 1m&@natedxby artifivial m@%mnat&% Approximately 3 hours

before insemination, ea 1nje@ wit uma chori gonadotropin solution (Lypho

Med, Inc., Melrose Park; Ilh SP unit ody %ght) via the marginal ear vein.

Semen was collec e@om pr en ba@eder males o&@;e sam@strain and source as the females.

Each semen colle Qvalu for getility rz@gy, and concentration. Semen pooled

from at least two collec lutedwith saliie anddleposited into the uterus. The day of

insemination v& demg@ated 0 of pestatio @

3. Ar&-al ai@)gnme@ and @atme@ §

The females wegsasmg&d to C@trol a@reat% groups using a computer-generated
randomlzatlo% he d@% groﬁ@ are ifidicatedSh table 5.6.2-4.

Table 5.6.@Stud&es1gﬁik §

Group I@ Substahce ffﬁbse levels (mg/kg/day) Volume (mL/kg) | Number of animals
@ ~ Vepi@ie @ o 2 8
Ve
N TR 2 8
3 ;g\% é\o 50 2 8
Ethgphon
4 % 100 2 8
&
5 200 2 8

Test material solutions were prepared weekly in distilled water and adjusted for purity. Test solutions
were stored at room temperature between dosing days. The test solutions were administered by oral
gavage at a volume of 2 ml/kg of body weight/day on Days 7 through 19 of gestation. Animals were
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dosed approximately the same time each day. The dose administered to each female was based on
individual body weights on Day 7

4. Dosing solution and analysis
Suspensions of each concentration were prepared weekly in distilled water. %
Samples of all dose levels from each preparation were taken and analyzed@ test materlal
content, homogeneity and stability. N \ %
Stability, homogeneity and concentration analysis: Results of analy@ sho& d that &% dos@
preparations were homogeneous, ranging from 93.6% to 107% of th@etlcal@’ % X
The test material was shown to be stable in the vehicle for @Ieast Nays iider t
conditions as used in the study, ranging from 88.9% to 10620% of theoretical. C‘é@flrmaﬁmn of
dose preparations at Week 2 ranged from 98.7% to 10@ Y0 of t@oret& ©

S & &

5. Dosage administration % @ O ~
The test suspensions were administered by oral age <gﬁvolu@%}of l&mL of bo eight
once daily on Days 6 through 15 of gestation. Antmal$were dosed a pproxipately same
time each day. The dose administered to each@emal@é baéc—}cl on igglividuglbo
Day 6. § Q Q@ EN > @@
6. Statistics &\ é @f@ % %@ @

Standard one -way analysis of Vari@ (ANOVA) ‘Was "’to yze following data for
each pregnant female: body wei and@ dy ‘@31ght grecte and uncorrected); the
number of corpora lutea and implantations; 1mpf§mtat10 e number and percent
of live and resorbed fetuses. Féml bo@’welghﬁ were analyzg ymvanate analysis using the
number of live fetuses in the [itter as.thg cov @;a‘te
Levene's test was done hgfore @) % test £ or v@lanceogeneity In the case of
heterogenelty of varianc llowmg tremsforlgmons were done to stabilize the
variance:

- Log X =Dat ﬁalyze&@ollow??g logIQtra rmat@&a

- data a sed followi qua@anst@&tlo
- X”2= Dat&analy foll

e ro8t an@natlon
- 1/X=D analy@ fo@ roc %nsfor ation

- Arcsing Vz—Bata ana Zed@ owing ngu@ transformation

- Ra 1@ = D@@@ anagged f%@wm%gnk tr&? ormation

The ANOVA w: \then done on@le hon@gene or ranked data. If the ANOVA was significant,

Dunnett’s t — was d fi omparisons between groups. When no transformation
established&h ance@gomogenelty < 0,801, the data were also examined by nonparametric
techniques the, kal Wallis H-test ANOVA and, if this test was

ese tlStléNnClu
s1gn1f1c t, the Ngmenyi-Krus alk@}est for multiple comparisons or the Wilcoxon-Mann-
Whlt@ 0- ample @k te& All g\o% comparisons were evaluated at the 5.0% two-tailed
probabil ity-ley Gol.
Standard m,)e wa ANOV*@ was ’Etsed to analyze maternal body weight and body weight changes.
ANOVAwas u ze the%ollowmg data for each pregnant female: the number of corpora
lutea and imp atlo s, impldatation efficiency, pre-implantation loss, number and percent of
live (male and fem fetuses and early, late, and total resorptions.
Standard one-way@gnalysis of covariance (ANCOVA) was used to analyze fetal body weights,
with the number of live fetuses as the covariate. Group comparisons found to be statistically
significant at the 5.0% and 1.0% two-tailed probability level were indicated with an "a" and "b,"
respectively.
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The proportion of litters and fetuses with external abnormalities in the treated groups were
compared with the control group by the Cochran-Armitage test of trend and departure and by a
Fisher-Irwin exact test.

C. METHODS — MATERNAL OBSERVATIONS AND EVALUA@@NS
1. Observations
All animals were observed twice daily (a.m. and p.m.) for moribundity g mo@ty alg\once %
daily for obvious indications of a toxic effect. %
@ @’ ‘”\ﬂ
N &Y

2. Body weight and food consumption O > N
Individual body weights were recorded on days 0, 7, 10 @ 16, @, 24 &1} 29 estation.
Physical examinations were done at each weighing int 1. & N

\ LN 9 S
% 03 @
3. Cesarean sections

& o
On Day 29 of gestation, all does were weighed, han1 @nec@aswd ég@% examined @
macroscopically. A midline laparotomy was donxand the entn‘&reproductwe@ct was removed.
The ovaries were evaluated for gross abnornzaljties the t@hber orpogg luteatwas
recorded. After the doe was examined inte Y, th@uteru as opened ajong its @e length,
conceptuses were removed, and placentakmembganes wereinciged. The@pmber of live and dead
fetuses, early and late resorptions, and ghy abn&‘)alm@were @ordé@w All @le fetuses were
examined for external abnormalities ghed, sacrifited a sca

® SUly) SA@DIS SS@

A. MATERNAL OBSERVA@O N
1. Mortality &

Survival rates were 100% for me co @ s and\at 100 @@g/kg, @% 5 and 50 mg/kg, and 20% at
200 mg/kg. Five of the deaths in t@ud}@ﬁ até%”mg/]@ and t@ocach at 50 and 200 mg/kg)
were attributed to gavage gror base 01®os dose obsersations @nd necropsy findings (e.g.,

discolored lungs). Q
S @ X @ @ N

@ &
2. Cllnlczﬁbservatmn

There was an incr ed 1 enc hu db odg%oft &tool, diarrhea, and thickened urine at
200 mg/kg. The@bserva@)n " ece as ent 1n groups. Other observations, including
prostration, th@ 1ng,\’gt\\hatter1n teet@ ahvatl an@:yanoms are probably a result of gavage

. 3%0(1%@ e1ght© @ @ %

There were no stic significant dfﬁferen in body weights or body weight gains.
&@ aiiy gQI@C g y weig y weight g

4, (@Q‘oss @@hology N
There wer@lo te#ater@%relat 1ndi&@ at necropsy observations

(OB
EAN TION D@
Pregn ncy 5 wers; 0°/ r the@pntrols and at 50 and 100 mg/kg bw/day, 80% at 25 and 200

mg/kg bwiday.

There were no stlc® significant differences in pre-implantation or post-implantation loss
(i.e., implanta efficiency),‘the percent of live or resorbed (early, late, and total) fetuses, or live
fetal body weight. %

There were no abrigrmal fetal external observations.
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III. CONCLUSIONS
The no-observable-effect level (NOEL) for maternal toxicity was 100 mg/kg bw/day and for
embryo/fetotoxicity was 200 mg/kg bw/day.

Because of the excessive number of technical-related deaths at 25, 50, and 200 p1@/kg bw/day, this

study was repeated (M-188152-01-1). & R

" ~ &

S @ O 9

O @

Report: kca 5.6.2/06; [ R 1950; V188152001 @ = é\ﬂ
Title: Range-Finging Teratology Study with Etl@‘hon Te%hmca&%se 25@ R b@tﬁs
Report No.: R013544 @ N N Ro S
Document No.: M-188152-01-1 & L9 KN W@ &
Guideline(s): -- @ %\ @7& ©\ Q 2y
Guideline deviation(s):  -- X %03 @ @) &
GLP/GEP: yes &© o @ @ O @

@
Exe e s@ary C&© © $
The purpose of this study was to obtain data @et lev for ﬁmtlve tera@;ogy st@ty based on

evaluation of the maternal toxicity, the e b%o/fe@goxwltégﬁ 0ge oten | of ethephon
technical-Base 250 when admmlstereoral gavage tqp gna abbits urm@@ge fetal period of

organogenesis (i.e., Days 7 through 1 gest@on) % @

Artificially inseminated Hra:(N Z%SPF m@%lts (e:gg%at/ grodp) were@eatecf \W%h ethephon technical
Base 250 by oral gavage at 0, 2 00 mg/k Day; throuBT 19 of gestation. Animals
were observed daily for signs of toxic Bod eightiasid physical examyination data were recorded
on Days 0, 7, 10, 13, 16, 20,24, and @9 of g&l;atlon Sesarearéectl %were done on Day 29 of
gestation and included a s mt 1 ex@natl of the do¥. AllSyable fetuses were examined
externally for gross abn§ litie®) elg}% sacr@ced %@’ther&ﬁ}scarded
The percent of anilﬁ at schgdule @%crop %ere ©2 in control 100% at 25 and 50 mg/kg
bw/day, 62% at 100%ng/ .(,g}. d 75%At 200 ng/kg v/day.
Clinical signs cofisted.of incr
X
There were/o stat@lly s@iﬁca@iffer@es inﬂa\ﬁy weights, but a decrease in body weight gains
was observed at i@@ mg/kg bw/d@ Ther&}'ere @&test material-related necropsy observations.

¢asg in thencidesie of diarrhea at 100 and 200 mg/kg.

S
Pregnancy raté@were @%A) at @\and g/k@bw/day, 100% at 25 mg/kg bw/day, and 75% at 50 and
200 mg/kg@w/day Q Q% Q

There no st@lstlc s1gn1f@%lnt dy%’rences in the number of corpora lutea or implantations,
implagtation @ﬁmeno@ pre- 1r&plan;@gn loss, the number or percent of live or resorbed (early, late,

d total) fi dy ht
an oa){i@esor %@oy ghts.

g

There were no@atel@l-rel@@;ﬁd fetal external observations.

The no-observable- Q? t level (NOEL) for maternal toxicity was 100 mg/kg and for embryo/
fetotoxicity was gredter than 200 mg/kg. Based on the results of this study doses of 0, 62.5, 125, and
250 mg/kg were recommended for the definitive teratology study (M-187739-01-1).
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I. MATERIALS AND METHODS
A. MATERIALS

Test Material: Ethephon

Description: Pale yellow liquid

Lot/Batch #: A70471 @@

Purity: 71.7 % & .

CAS #: 16672-87-0 S D S o

Stability of test compound: Stable at room temperature for @ast c@ys @

Vehicle and or positive control: Distilled water @ @ % é\f

S S O ©& N

Test animals VB SN L

Species: Rabbit (females)é}” . @) Q%K \@J @} .

Strain: Hra:(NZW)SPF@ > @ & & 5%

Age: 5 months old¢)” Ko S S

Weight: 3.0kg N

soure E——

Acclimation period: 21 da &

Diet: Certificd Rabbi Chg@) o 53 (_

libitufp

Water: wate %lezb @Q w\’ (c’@@

Housing: Qldlvu@ally housed 11ﬁ3sga1nle§@teel en-bottom cages,
w1th @sorb&g ]@s m@ urin d feces-collecting

Envi . e &) pa;@ ~ © & \

nvironmental conditions N @ g Q

Temperature: °F 3y (~2 g 23 °C) @

Humidity: & O30-%% N, @ \Q

Air change: @ Q& N@rox&@i:d S -

Photoperiod: N &@ m darkO12 h gﬁt 7 & pm)

2o ©©©@
&

t October, 1988 (in-life dates) at ||| il

2 Mating® & N
Twenty ferpa@ per gy werd\mpr ted by artificial insemination. Approximately 3 hours
i inati achidoe was@stjecte@with human chorionic gonadotropin solution (Lypho

before 1ns§mat1
Med, In elrod Park, @hnoi@ﬁ@ 00 USP units/kg of body weight) via the marginal ear vein.

Seme s coll@ted m proveh breggér males of the same strain and source as the females.
Each en @@llecti Was -\. luat or motility, morphology, and concentration. Semen pooled
from at le Qwo co CtlaSo ed with saline and deposited into the uterus. The day of
msemmatl Was§d5651grm$ed day& of gestation.

3. Animal ass ment and treatment
The females were 4 1gned to control and treated groups using a computer-generated

ale
randomization.
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Table 5.6.2-5 Study design

Group Test Substance Dose levels (mg/kg/day) Volume (mL/kg) Number of animals
1 Vehicle 0 2 8
2 2 2
5 g) 8
3 50 2 \§ ° g
Ethephon N @) © 7
4 100 2 8 @
Se o
5 200 D 28 S 8 %Q
X @ °\ AN

O N
Test material solutions were prepared weekly in dlstllle(@later 1 adp.g%d for®1ty solutiphs
were stored at room temperature between dosing day “The te@olunns wer 1n @ed bySeral
gavage at a volume of 2 ml/kg of body weight/day % ays rou 49 of tatlon were
dosed approximately the same time each day. The@se adgl 1ste’1§d to each fem as baéed on

f{?
individual body weights on Day 7 v § é\g & @ &

N & o S)
4. Dosing solution and analysis - @ Q @ @’

Suspensions of each concentration Wg\repar Weel@?%n gled v@er

Samples of all dose levels from each aration Werégaken @Qed f st material

content, homogeneity and stab111ty.©© Q ® @) @

A
Results of stability, homogeneig,and centrt?twn an@yszs r@ult Nnalyses showed that the
dose preparations were homogegleo gln&from 93,6% t %7% of theoretical.
The test material was shown to be &ble i fhe vehitle for%least @ys under the same
conditions as used in the stQdy, ra& ng g 88.9% to 190.0% % eoretical. Confirmation of

ged‘mm 8@0% t(x 0% of theoretical.

dose preparations at We@ 1 th@lgh

5. Dosage ad 1strat10n @
The test suspens1o@> elmln @ed @ral sge @rolume of 10 mL/kg of body weight
once daily on Dgys 6 th on. mals @re dosed at approximately the same
time each day %e dgg& adm1 %each alegyas based on individual body weights on

Day 6. SO @ NS &
A @Q > © o
N
2o @ (NN
6. Statlstlc%& @ & SN Q
Standard one@way 2 ly51s%9f vaggarice (ANOVA) was used to analyze the following data for
each preg@t fenfale: bédy weights an@body weight gains (corrected and uncorrected); the
number Qf corp @ lutea@m i ntat@}s implantation efficiency; and the number and percent
% f

°

of liv resorbed f@puses. Fetal bédy weights were analyzed by covariate analysis using the

numbgr o @fetu@nt itter as\the covariate.
Levene's & was dones@etore;:;sANOVA to test for variance homogeneity. In the case of
heterogeneity o \\- rlarga at p §0.05, the following transformations were done to stabilize the
variance:

- LogX=D nalyzed following log10 transformation

- data gnalysed following square transformation

- X!'2=Data analyzed following square root transformation

- 1/X = Data analyzed following reciprocal transformation

- Arcsine X"? = Data analyzed following angular transformation

- Rank X = Data analyzed following rank transformation
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The ANOVA was then done on the homogeneous or ranked data. If the ANOVA was significant,
Dunnett’s t —test was used for pairwise comparisons between groups. When no transformation
established variance homogeneity at p < 0.001, the data were also examined by nonparametric
techniques. These statistics included the Kruskal-Wallis H-test ANOVA and, if this test was

significant, the Nemenyi-Kruskal-Wallis test for multiple comparisons or t ilcoxon-Mann-
Whitney two-sample rank tes. All group comparisons were evaluated at t& O% two- talled
probability level. \ @

Standard one-way ANOVA was used to analyze maternal body we and l@y
ANOV Awas used to analyze the following data for each p@nant ﬁ?e nungher of«:& ora
lutea and implantations, implantation efficiency, pre-im @tatlo@oss mmberr%jgd percfent of
live (male and female) fetuses and early, late, and total@ orptl K

Standard one-way analysis of covariance (ANCOV@ wa @’ed nalyzg@al b ﬁ
to

with the number of live fetuses as the covariate. oup €Q! par1 & s fo statlstl
significant at the 5.0% and 1.0% two-tailed prob ili@;vel were 1nd<:ated ind "b,"
respectively. 2y S @

N

The proportion of litters and fetuses Wlthﬁ% &abnor itiesdn the t@ed gro@f)s were
compared with the control group by th%@ochr@Arml@ge tes& trend.and rture and by a

@ N
Fisher-Irwin exact test. é% \@ @
9 Lﬁ
C. METHODS - MATERN.?L O@ERV@’ IO@AN]&’A TIONS
1. Observations N

All animals were observed twice da@?a m. .1d Q ﬁi}@) for <%orle @' and mortality and once
daily for obvious 1ndlcat10<@s> of a & ic effi %\
S
2. Body weight fo%@%nsu%tmn S) A
Individual body w@s were ecor@d on days 0, 7@%8) @6 20, 24, and 29 of gestation.

Physical examinatj were.done @ac@ghl&&ﬁer val
N

3. Cesaxe@l seel;gons e N Q

On Day 29 <@sta‘c , alldoes weé%v g@d euﬁ@n@lzed necropsied, and examined
macroscopically. dhn aparo@my w@’done%&nd the entire reproductive tract was removed.

The ovaries wergsevalugted for gross a malgties and the number of corpora lutea was
recorded. Afteg the do&as ex@mineddnternal®y, the uterus was opened along its entire length,
conceptuses Were re ed, dhd plageHtal n@‘nbranes were incised. The number of live and dead

fetuses, eaflyrand resorptions,@und an}@ normalities were recorded. All viable fetuses were
examme%for exténal ab@rmab@s w&khed sacrificed and discarded.
@ @’
@ & &

@ N @ IL ©RESULTS AND DISCUSSION

A. MATE %L (&ERVATIONS

rtali
The percent of animals at scheduled necropsy were 88% in the controls, 100% at 25 and 50
mg/kg bw/day, 62@7 at 100 mg/kg, and 75% at 200 mg/kg. Two females at 100 mg/kg bw/day
were found dead on days 15 and 16. In addition, one control female and one female at 100 mg/kg
bw/day were sacrificed on day 20 upon evidence of aborting. Two females at 200 mg/kg bw/day
were sacrificed on day 20, one in a moribund condition and one upon evidence of aborting.
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2. Clinical observations
There was a test material-related increase in the incidence of diarrhea was observed at 100 and
200 mg/kg bw/day.

3. Body Weights 9
There were no statistically significant differences in body weights. A tran&e t decrease was
present only during the dosing period (days 7 - 19) and did not persist after the @mple of
dosing period. §I téﬂ @

I3

4. Gross pathology O’ S \Q\ é %,
There were no test material-related findings at necropsy &@&erva@ns N S

(O 9
B. CESAREAN SECTION DATA @ \ K ©\ @ é\ﬁ
Pregnancy rates were 63% at 0 and 100 mg/kg, @6 at g/ nd 75% at S(Kand 2 g/kg.
There were no test material-related necropsy ob%vatlorm and,n atlstlgéally %mﬁc
differences in the number of corpora lutea or 1mp nt t@lantagon efficiency, @re-
implantation loss, the number or percent ofla rbe (early, 14, and tdtal) fostuses or live
fetal body weight. There were no test rnat relat I ab (@‘Q‘) al feta ext@al obggpvations.
One fetus at 25 mg/kg had gastrosch1s1s “but thls@nm é@' s n&conmd@éd to@e treatment-
related.

N
Q @

©QQ S @ . @

1L > CONCLUSIONS ©° ‘s,

The no-observable-effect level (N OE r matérnal toxiity wa@l 00 @kg and for embryo/
fetotoxicity was 200 mg/kg b@/day NN S N

N INS
Based on the results of t tud - g ses @@ 62. @25 a@ 250 %%g bw/day were selected for the
definitive teratology s (M ék 39 01> 1) @

Comparison with c@erla & @ Q N
Based on the ob ed ef@:ts @ icatfori for goducﬁ“% toxicity is not triggered according to the
criteria of DSNnd C P% since ntal effects r@garding pup survival and post implantation
loss were o bserverl in presence éb' everé?'late E{ﬁoxicity in the rat 2-generation study (at dose
equivalent to 44%%/1{;; b and ortali the ;%bit developmental toxicity study (at dose

equivalent to 25%§g/k fday). ©
< 8
Conclusions o?clas cation and lab&ng

No clasmﬁ@lon f@epro@ctwe @Clt}@g@laﬂaﬂted
© %

CA &% @Neu 0x1c8y stu(&s

The effect§§ et %hon on% ne s system were studied following acute, short-term and

subchronic exp in thg'tat and the potential of inducing delayed polyneuropathy in the hen (see
table 5.7-1). AW these studies Ha¥e been submitted and evaluated during the EU process for Annex I
listing. %

No new studies ha@@rbeen carried out after the Annex I inclusion.



E Page 78 of 102
BA‘E(ER 2017-07-24
R
Document MCA: Section 5 Toxicological and metabolism studies
Ethephon
Table 5.7-1 Summary of neurotoxicity studies
Study NOAEL LOAEL Effects
(mg/kg bw/day) | (mg/kg bw/day)
Preliminary and full acute 250 500 > 500 mg/kg bw/day
neurotoxicity studies Sprague- AMmortalit¢pnd Vmotor activity at
Dawley rat 1000 a& 00 mg/kg bw
0, 250, 500, 1000, 2000 mg/kg bw 0 °
> 5@@1\1@/1@@&1}/ é %)
1996. ’@(@\npoillpils % %@
M-188166-01-2 and ) N & N)
M-188081-01-2 JAS Q N
2-week study Sprague-Dawley rat 300 «z@}ﬂ) & MQ&%ty ange nical;z&y@ns from
0, 100, 300, 600, 1000 mg/kg bw/day <& N 64Q mg/kghw/day © o

- 1997 @ O |l S K A
M-188213-01-1 S N O O &
13-week study Sprague-Dawley rat 75 N o{% N 3()()/4@?)/11@/ g bw/da

{2 N N |Deaths, an@lical PSS
0, 75, 150 or 300/400 mg/kg bw/day % § é}ﬁ ébody xy@gcht ga'&n
S| Q@

. 1997 - Q 150 m&ke bw/fBy
M-188217-01-1 &\ g O@ [{\% \l/& ChEggtivity in females
Acute delayed neurotoxicity study cl%ﬁ() M & 3039 @ EQO\?‘) maéglity
with ethephon Base 250 in mature ©Q N N, S
white leghorn chickens (30 @) . Q) 9 § No evce of delayed
birds/group) at 0, 1040, 3039, 3290 | %\ W™ < Q' |neurgtoxicity
mg/kg bw 2 < S

v A o K >
| o S
1983 H &© S N
M-187671-01-1 &L O 4 )
Acute Delayed neurotoxicigQin 2900 S A No effects.
leghorn hens (14 birds i @)ntrol a% & o Q 6@
20 treated at 2000 mg@)w)@% %@ N Q Q
O o & >
SGLATEAN K > ) @
M247629-01 4 & S &
Q O O |\ v %

A time of peak e{ﬁects sg\{fly (M-@8166-(§>) was_conducted to determine an appropriate time, within
8 hours of dosing; to asgess the@eak behavioralotfects of ethephon Base 250 for use in a subsequent
acute neurotofieity s and foeval tim@ourse effects on cholinesterase activity.

Sprague-Dawley CaiCD(SD)BR rdts” (18/¢ex/dose) were administered Ethephon Base 250 (72.4%

active) orally by @avage @ dos&ﬁ@vel%;&ﬁ 0, 250, 500, 1000 or 2000 mg as’kg bw. Doses were
correor purg%l. @ Q@
> &

@ 9 AN
There was@ effectﬁ CtinQ@.@IO behavioral changes associated with treatment were observed
using the functional obsﬁatlonﬁbattery. Based on the findings in this study, the following times
were selected ppropridte fq;@assessing peak behavioral effects in a subsequent acute neurotoxicity
study: FOB, at ximately 5 to 5.5 hours post dosing, and motor activity, commencing at
V.

approximately 5.5 ‘.5,; ours post-dosing.

In the acute neurotoxicity study (M-188081-01-2), Sprague-Dawley Crl:CD(SD)BR rats were given
ethephon by gavage at a single dose of 0, 250, 500, 1000 or 2000 mg/kg bw. Cholinesterase activity
was not determined. One or two animals at the two higher doses died, and abnormal clinical signs and
some changes in a battery of functional tests were observed at these doses on the day of treatment,
which persisted for a few days in one or two animals. Pinpoint pupils were seen at 500, 1000 and 2000
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mg/kg bw, although not in all animals at the lower doses, and this effect persisted for several days in a
few animals.
The NOAEL was 250 mg/kg bw.

Groups of at least 6 male and 6 female Sprague-Dawley rats were treated for 1 nsecutive days (M-
188213-01-1), by gavage, with ethephon Base 250, at dose levels of 0, 100,300, 600 or 1000 mg/kg
bw/day in order to assess its potential toxicity and to provide information g @n dose@yels @use Q@)a
subsequent 13-week neurotoxicity study.

All males and five females in the 1000 mg/kg bw/day group and two @Jales a@’ fou alestin the
600 mg/kg bw/day group died or were sacrificed due to poo@ondm pr1 Yo study)com %()n In
these two groups, body weights and food intake were \Zg\a@ﬁical@y deélsqased Gross pathological
findings such as dilatation of the stomach and/or intesting, dark sedQQ /or & esseéfcas in_the
stomach, dark areas on the thymus and small spleen@hymu&y ere sgen fo —te@h

Plasma ChE activity was inhibited in all treated gr@s b ere gas no enc )
erythrocyte ChE in animals up to 300 mg/kg bw/d E adtivity was notqneasured\B
these findings, dose levels of 75,150 and 400 mg Wy wemselec&d for éon theXd
13-week neurotoxicity study (M-188217-01- 1)%

&

In the 90-day study of neurotoxicity, (%%82 7-01- ﬁra e- DawlCrl CD{(SD)BR rats (6
0

sex/dose group) received ethephon by or: §gava t 75 or m(g/kg bw/ %@; The highest dose
was reduced to 300 mg/kg bw/ day at 1 becaﬁgse of ex@ssi ortal@g

deaths observed. Abnormal clinical s f@a s'wergydbserveg at th&highestdose. @

Erythrocyte ChE activity was significantl mhlblte&by > @ at t@lg r@ose and from 150 mg/kg
bw/day in females. There was n@oxm(@ 1cally§1gn1ﬁca effe’g n brain ChE activity, as only an
inhibition below 10% was obscived atsthe hlﬁs‘[ doséT here ere r@behaworal changes using the
FOB and motor activity testss@pn&d@ 1nd& ve og%?urotc@gcny

hese were the only

The NOAEL was 75 on t@ sis ®0X1C(@glcaﬂ§g%levant inhibition (> 20%)
erythrocyte ChE actlv t 15(&mg/kg b /day @&

Ethephon showed I@p to 1 ce ;ﬁ' § ased on the results two acute delayed
in 19

neurotoxicity stl@es ca u (M-187671-01-1) and in 2005 (M-
247629-01- 1)

A @Q S @ > N
CA5.7.1 Neurot&gmty s@ldles @rod@gts
No new neuro%mmty ﬁar@m after©ethephon Annex I inclusion. The existing relevant
d

mformatlolg pres@l ed gegd eval du ('t\- the EU process for Annex I listing.

@ O
ﬁ%lay@ polyne@irop@?y studies

No né (\Q{ polg@urop@y stu@vas carried out after ethephon Annex I inclusion. The existing
relevant iriformati %1 was @@ente&%d evaluated during the EU process for Annex I listing.

¢ 0 @
3
&
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CASS8

CAS5.8.1 Toxicity

Other toxicological studies

studies of metabolites

The metabolite 2-hydroxyethyl phosphonic acid (HEPA) was found to be a majoggnetabolite of
ethephon in plant metabolite and therefore a series of studies have been carried@ut and evaluated
during EU process for Annex I listing.

No new toxicity studies have been carried out on metabolites after the

;>\ > o &
g@ﬂsmr% §

Table 5.8.1-1 Summary of toxicity studies with 2- hydrox@%yl %osphoﬁi% ac@\(@EPAf\’

Type of study Species/test sy§tem QO esults,
HEPA: Acute oral toxicity study in | Crl: WI(GIx/BRL/Han rats (8\- ¢ LDs 000 ke bw_ °
B R SRE b
2001 @ @ @ | @° © @

M-209737-01-1 S S s o
Ames test S. typhimurium (BI§A 1 TA %Oi\?? TAg| Negatig» @

:2001; 102, TA 98@ 100)@ <G L QO W @
M-209742-01-1 A O NN a
In vitro chromosome aberration Human Frgiphocytes & . @egam

; 2001; %& 3& o L . @@
M-209529-01-1 S § L9 & &
In vitro forward mutations MdDe lym@%ma L&y78Y ceis N Ne@tive

£ 2001; SEENS Q § ©
M-211768-01-1 - O R
5 \)
S & 9 Q.
Type of study & NOAEL)  |*v NOAEL A Effect
(mnly/kg bwiday) > (mg/kg'bw/day

15-day toxicity in Sprague @lcy Q @ & / % No adverse effects up to the
rats by gavage V Q) @@ &\ top dose
0, 125, 250, 500 mg/kg @/day & o @
B O v & K D
M-231000-01-1 S | @ $
28-day toxicity m(%j)rau7 o-Bdwley kY 50 Y ~Y000/700 Mortality
rats by gavage "N, %\ Q?U ©® Q @ Clinical signs
0, 125, 350, JAB9/700 s ke ©© @ S
bw/day . Q N >

2008w 2 LN
M-233065-01-1%, & & & S

7] X

° @)
5.8.1-2 cher rg@rant ul@)rm
Referenge ) Results

Y @

C omposltlolﬁ@techm@ eth
acid) and sShe anal qgues g
biological activityl®>»

M-211768-01-1

%ﬂl ((2- (,Wnoethyl) phosphonic
a

to @ reactivity and

;_:_: 1991

Unlike ethephon, HEPA does not inhibit
plasma cholinesterase activity when tested
in vitro

Position paper on thé@pxicological relevance of 2-hydroxyethyl-
phosphonic acid (HEPA), a rat and plant metabolite of ethephon

; 2006
M-271001-01-1

A comparison of the result of the toxicity
profile of ethephon and HEPA, indicate
that HEPA is not a toxicologically relevant
metabolite
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The acute oral LDso of HEPA in female and male rats is higher than 2000 mg/kg (M-209737-01-1).

The genotoxic potential of HEPA was tested in three in vitro studies: Ames test (M-209742-01-1),
chromosomal aberration in human lymphocytes (M-209529-01-1) and gene mutation in mammalian
cells (M-211768-01-1). Results of all the three studies showed no genotoxic po@@ial.

The systemic toxic effects of HEPA were investigated in Sprague Dawley r& %foll i og or,
administration for 15 days and for 28 days. In these studies HEPA was a@is‘ce&eﬁ by gavage @
because it was too viscous to be mixed homogeneously in the rodent die® Q\@’ o éﬁ%
In the 15-day study (M-231000-01-1) dose levels of 0, 125 850 or @0 m%/‘%kg w/ @vere"\%
administered by gastric intubation to 5 rats /sex/dose leveg herg: ortaliti€s or tggatment-
related clinical signs during the study. Administration O@IEPA@ to SG@mg/
weight or body weight gain in either sex during the c@e of i€ study, Ther
related changes in haematology and clinical chemisfxy paraqeters. &i@an abgolute nd relatl iver
weights were found statistically significantly higherin males and’females at 50 ay but not
correlated with findings at macroscopic examination. '@ilgh@ dose 1n1§< of & mg/kg
bw/ day was considered to be the study NO@ Q Q

In the 28-day study (M-233065-01-1), te§prag awl@fr@ats/sé&ose %@u};@ given HEPA at

dose levels of 0, 125, 350 and 1000/70 ay by gastric &&aﬂ@j‘f he level of 1000
mg/kg bw/day was too high, provokl and@arked@)dy weight 10@@ day 5, the high
dose level was reduced to 700 mg/k w/day. @

Clinical signs were observed at t}f@top d of 10(%/700 mg/kg bw%ay, ‘&Q} consisted of pilo-
erection, nasal discharge, few faeces, la ured@olsy re@rahon@duc@motor activity and wasted
appearance.

However no signs were obsgrved d&gmg@neurotoxwlty a%sess %T and at ophthalmologlcal

1d n fect oy

examination in any dose gxoup. e Wi ges ignean && nal body weights or in mean
organ weights in treat imals When compared to conépols. Griass pathology and histopathology
examination of termi sacrlﬁce am@al did @{ rev ny tiggtment-related changes.

Based on the m hty ar@chn the h% dose level (1000/700 mg/kg day), the
NOAEL of H aft Q%8 days nt 1n @awley rats was determined to be 350
mg/kg/da th ]

g/kg/day jnt 6@8 é& @ ~ %

There are no in w%% datamp the effects oi@iﬁiPA@? either plasma or erythrocyte inhibition. However,
i

the effects of Ao olinggterase activity have been investigated in vitro as impurity of
ethephon an%s owedA4hat I(iEP dog&not 11t plasma cholinesterase activity (M-211768-01-1).
@ <

A cornp ison o result@)f the@xicit \udies with Ethephon and HEPA, indicate that HEPA is less

t0X1c hon as @does ot inhibit’ChE activity and higher NOAELs were observed after
admin¥sirat @y gavgde ( 57 1001 1),

Therefore, HEP not @chologlcal relevant metabolite and it does need to be included in the
residue definitfen’ of crops treat@t with ethephon. No ADI or ARfD has been set by EFSA during
ethephon and HEPA@Iuation for Annex I inclusion.
http://www.efsa.eufgpa.eu/sites/default/files/scientific_output/files/main_documents/1347.pdf
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CA 5.8.2 Supplementary studies on the active substance

During and following the Annex I inclusion of ethephon, two special studies were carried out in dogs
to further investigate the effect of ethephon on ChE activity in this species and a immunotoxicity study

was carried out in the mouse to address a question from US EPA. )
@
Detailed summary is provided for each of these studies also for the 28-day ogtoxi itystudythat was
considered in setting the ARfD during the EU evaluation but was not 1nc1& in t ss1e@nd/0@@
DAR addendum. % %
o & \ @ @
Table 5.8.2-1 Summary of supplementary studies™ oY
Study NOAEL LO q ‘5& @ffect&
(mg/kg bw/day) (mg/kgbw/dayi, o

28 day in Beagle-dogs 6 w14 > LOA@L W h1b1 of

(3/females/dose) @) < e@throcy@ E a@mty B

0, 250 and 750 ppm, ~0, 6 S EN . %hohnes‘%srase a&wty w ot affected

and 14 mg/kg bw/day. Q ©\ N & IS @

S N © O Jog S

I - § & &y

M-268126-01-1 . A ~ @

90-day in Beagle dogs 2(9-4%) | OF (D) @5 () LLOAEL,was bakéd on inhibition of

(4/sex/dose) Q & @le Qg?scyte @ activity

0, 70, 140, and 525 ppm ~ 2, O ©Q 2 & Braini choliggsterase activity was not

4, 15 mg/kg bw/day in & and @) N %, Q @mdere@;’to be significantly affected

2,4, 18 mg/kg bw/day in 9 R KN @)

-

I 006 D QL O

M-276963-01-2 B QO g N .9 [

28-day immunotoxicity in 1373 / 0 immunotoxic potential

C57BL/6J female mice @gy @)Q VCQ & @ \Q%w

(10/dose group) & ©@ @

0, 1000, 3000 and 7Q@)ppm @ é\ﬁ Q S

0, 187,575, 1373 m Q S @ & &

bw/day Q § v

. | Y R e

X
M-429804-9g§® S Q N X
Q © O 0
O SN
In the 28-day y fe %@e do /dose @Vels) received dietary administration of ethephon at
0,250 and 7 gf%p 1vale to 040dand 14£mg/kg bw/day). Plasma and erythrocyte ChE activity
was dete d d 4?- g We and.4 Qld brain cholinesterase activity was determined at study
terminatiQn. «:*\9\
@

Plasrrf ho tera@ctlvrr@%vas 51®ﬁcantly depressed for all dose groups at all-time points, and
erythrocyte( E as depréésed a 20% in the high-dose group on study days 14, 21, and 28. In

the low-dose gr 250@1&
brain ChE acti@ %

b§@
), erythrocyte ChE activity was not inhibited. There was no effect on

The dose level of &§g/kg bw/day was the study NOAEL for inhibition of erythrocyte ChE activity in
the in the female dogs following short-term exposure

Ethephon was administered in the diet to Beagle dogs (4/sex/dose) at dose levels of 0, 70, 140, and
525 ppm (equivalent to 2, 4 and 15 mg/kg bw/day in males and 2, 4, and 18 mg/kg bw/day in females)
for 91 days (M-276963-01-2). Clinical observations were conducted daily. For determination of the
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dose in mg/kg/day, food consumption was measured daily and body weights were taken weekly.
Plasma and erythrocyte ChE activity was determined during weeks 1, 2, 4, 8, 10 and 12, and brain
ChE activity was determined at study termination.

Ethephon significantly inhibited plasma ChE activity at all doses tested in both sgRes and erythrocyte
ChE activity at doses equivalent to 4 mg/kg bw/day in females and to 15 mg/]% w/day in males.
Brain ChE esterase was inhibited up to 14% in the females at the top dose.§ @\ é %

S
In conclusion, the NOAEL for this study was 70 ppm (2 mg/kg/day), bir;) tl@’stati{i%@lly X

significant inhibition of erythrocyte ChE activity in females. @@ \ w\y

The potential immunotoxic properties of ethephon were t@éd in t@lale 7BL f@lce

animals/dose group) by dietary administration of ethe h@l for %@\ays (
concentrations were 1000, 3000 and 7000 ppm (equa @ 373 y “@
similarly constituted group received untreated diet ac itionalgroup

ol gr%lp
of 10 female mice were administered cyclophosph mun(fsuppre sive ag da11 gavage
for 28 days at concentration of 7.5 mg/kg bw %&y and d as 1tlve trol

Four days before necropsy, all animals werg immu % Wi hee&Red B]@@ Cell (@ﬁBC) antigen
by intravenous injection of 108 SRBC/an 1 via¢hg tail @in. An@als wate observéd daily for
mortality and clinical signs. Body wel od consﬁmptl ere sdorded onte weekly. A
detailed physical examination was p @e duzing the@cllmaqzatl (ﬁgaase and at least
weekly throughout the study. On study day 0, bloddsamples’wer lec om the retro-orbital
venous plexus of each animal (jusgbefor crops%’ for specific anti-SRBC 1mmunoglobuhn M (IgM)
analysis. All animals were necr@pswdss p h ologk servaf@ls W@ performed and selected

organs (spleen and thymus) %1ghed© f@
Dietary administration 0 0 fe@ mo at d lev%% to 7000 ppm did not cause any
adverse effect. No impat ent e immunological I I@Dresp ise was observed after immunization

»

with SRBC at any d evels. Ther@@re et@hon nsi c‘@;@ not to have immunotoxic potential.

Fo &S S

S
Report: \@ kCA 5. 02 Wooa M-268126-01-1
Title: & @ A 28%@ay ch @ster;@inhibi{ﬁ study via dietary administration in the beagle dog

w1th@hepho ase 2

Report No.: BN 1302 @ N
Document No.: N @%%268 KE01-1 & O
Guideline(s): © @hot spébified

Guideline désgation( 9 notgpecifie
GLP/GEP: @a % Q& @@ N

§ @@ §)@ @& @\@xecutive summary

Ethephon Base 2 (purity %%3 %)@as administered in the diet to Beagle dogs (3/females/dose) at dose
levels of 0, 25 750®pm (f{&ulvalent to 6 and 14 mg/kg bw/day) for 28 days. The designated
nominal concentratiopg was cortected for the test material purity.

N
Clinical observatio§ were conducted daily. For determination of the dose in mg/kg/day, food
consumption was measured daily and body weights were taken weekly.

Plasma and erythrocyte ChE activity was determined during weeks one, two, three, and four, and brain
cholinesterase activity was determined at study termination.



E Page 84 of 102
BA‘E(ER 2017-07-24
R

Document MCA: Section 5 Toxicological and metabolism studies
Ethephon

At 750 ppm, there were no death and no compound-related clinical observations. Plasma ChE activity
was significantly inhibited, erythrocyte ChE was also biologically significantly inhibited but brain
cholinesterase was not inhibited.

At 250 ppm only plasma ChE was significantly inhibited and there were no effé@ on erythrocyte and
brain ChE activities.

As inhibition of plasma cholinesterase is not considered to be an adverse @ct, th\%@udy ]\%AEL@’EIS

250 ppm (equivalent to 6) based on inhibition of erythrocyte ChE actni@at 7§g@pm o @
I MATERIALS AND@TH(@S \\ &© °\%
A.  MATERIALS & O T g
@ A K N @

, N gy @ § S &
Test Material: Ethephon ©@ @ @) @
Description: Clear liquid N AN & @ @
Lot/Batch #: 225019 SN & o2
Purity: 3%, 8 & O @ &
CAS #: 16@8%0@ T N N D
Stability of test compound: Nat easQred in @j@sm% @

oo &L O

Vehicle: @one Q AN %@ ©\ S
Test Animals N LN @© §

Species: f@ ale ]%g (nulhparougand n@gpregnant)
Strain: g&i @

Age: %, 0

Weight: N 165 8.6 — 7 kNemal 6.2—8.5kg

Source: @ @Q
Acclimation period: @ & At least 2 we @K
Diet: O @ M11 e Diet Meal 5007 was presented to the
@ Q° % urs/day Fresh feed was given daily.
Water: . § Kansa City, Missouri municipal water,
N \ 1spense 4Gtomatic watering system) was provided

X
& @ ©© uou r ad libitum consumption during the
\© aeg 1mat10n perlod and throughout the study.
Housing: & R Q@ % @hima ere housed individually in stainless steel cages.
Environmen ondigipns
L
Temperature; @@ “ § 64 4 °F equivalent to 17.8 — 28.9 °C
Humidity: Q %o
Air change: @© @ @) 3£rget of 15.67 changes per hour
Phot(@lod & \@2 hrs dark/ 12 hrs light
@

B. stY ESIG@

1 In life ates:%

<
The study was carfied out at the | NN

o May 21 to June 29, 2004

2 Animal assignment and treatment
Animals were allocated to dose groups without using a formal randomization program.
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Table 5.8.2-2 Study design

Group Test substance Dose levels  [Number of animals per;|
(ppm) group
Females
1 Control 0 3
2 ethephon 250 3 &
N S
3 750 s o & o
SN @

@
@

The dose levels were selected from results obtained in toxicity studies iously-perfoun n%d 1n®gs
@ <t%ect ofie eph(@on plﬁ”sma

where the selected doses were well tolerated and in order to sure e :

erythrocyte and brain ChE activities. % c&\ @7 %
3 Dose preparation analysis & @ @

Ethephon was mixed in the feed at the designated t@mma@onc tions@y corrésting

test material purity. All feed mixtures were prepared weekly andStored Under freezer ditions
until presented to the animals. The diet was prepa eck@ iss \}ng tththepl@l in aéétone prior
to being mixed in the diet. The control dlet® pre@d th@ meg&@he tre @excludmg

only the test substance. . @ g
S & f@

4 Statistics N\ © @ @ % (C’@@

Statistical significance was determ(ﬁ at p@OS f%‘ all te w1thﬁ@ exception of Bartlett's test,
in which a probability value of p<@§01 wiva\a 1 tes@ ere@ —tai

N
Due to inter-animals Varlablhty%?‘?he values ar%lthe loyy@numb@f amm\ts plasma and erythrocyte
cholinesterase activities were evaluat the@ nge iy, activity w&@the average of the

pretreatment values and the@hous days of treatmentyfor eacl og o

Cholinesterase act1v1t$ ane@%ed b%artle@s tes g@ ho \genelty If the data was

homogeneous, an AI‘@ A was per@rmed followe ent’s t-test on data points showing
a significant effec N ». ANOVA e datavas nd@hom neous, a Kruskal-Wallis ANOVA
was performed fol e X ‘r V@ey S est &ntify statistical significance between
groups.

C. M@Ol@ @

\
1. Cllnlcgﬁlgns é\ﬁ Q@ &Q é
All study anirgals wef® obsetved at t onﬁf daily for clinical signs of toxicity (except once
daily on w@«:nds etal&d clinigal obsegyations for clinical signs of toxicity were performed
on all animals at @1dy 1n®at101@@d on ‘&weekly basis thereafter.

@elght@’@
Ind1V1 y we me&@ed weekly throughout the study.

3. Food @ump@n

Food consumptio measured daily. The intake of test compound in mg/kg/day was calculated
for th; animals us e nominal concentration of ethephon in the feed and the following
equation:

(Average food consumption per week/average body weight per week) x ppm in the feed/1000

4. Clinical chemistry
Plasma and erythrocyte ChE activity were measured on all animals once prior to administration of
the test substance and during weeks one, two, three, and four. Brain ChE activity was determined
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at study termination. The method used to measure plasma, erythrocyte, and brain ChE activities
was a modification of the method described by

: “A new Rapid Colorimetric Determination of
Acetylcholinesterase Activity”, Biochem. Pharm, 7, p. 88-95, 1961.]. The maodification involves
using 6,6’-dithio-dinicotinic acid (DTNA) as the coupling reagent and meaggying the change in
absorbance at 340 nm.

N
;>\\<§@

5. Sacrifice and pathology
Animals were euthanized at the end of the study by intrave%)us 1n]&c@%n Q&@tal P{%@ (_
.
No gross necropsy was performed. Only the brain was @@@cte@r de@iﬁmna@ of (EQ}
activity. @ \ %@x ©\ é@ "
L o £
IL RESULTS A&@ DIS@@SSI%@I &@@ <@ @
o\ .
A. OBSERVATIONS Q ©\ w\9\ @6 @@
S & & LTS
1. Clinical signs of toxicity @) Q @ S 7
There were no clinical signs related to theé@mnpou@ adm(%@%y%ati& %@ @
PSR SR
2. Mortality @Q § & é\f \Q @
There were no mortalities during th@udyg\ % @@ § e
¢ N
RO RN
B. ChE activity evaluation § ©& %@ Q S
1.  Plasma ChE N <

Plasma ChE activity tlst§11y s@ﬁca depreﬁed (@11 dose groups at all time-
points, with the followﬁan&@ f de%ss1or@or th%@drlolv@dose groups: low: -30% to -49%;
high: -56% to -63%, & @ @

Tal uQ 5.8:2-3 Etl\gh gﬁct or\nﬁasn@%wlmesterase activity

Anova %Studen @-tests i@vo-Si
& D R

2. Er&nroc

&

Dose level © sma chelinesterase activity (IU/g)
ppm (mg/kg bwday) ~Pay7 R y 14 Day 21 Day 28
NControk{gy @\\ D69 + 0:34 @ﬂ: 0.25 1.72+0.33 1.58 + 0.28
250%9) © 1182624 [0.88*+020 | 0.90*+0.23 | 0.80*+0.25
750¥14) « @) 0.74€£0.13%] 0.60*+£0.09 | 0.66*+0.05 | 0.63*+0.08
*p&0.05

Erythrocyte ChEcg t1V1ty]‘§s bi«g9©gicall§g}epressed in the high-dose group on study days 14, 21, and
28. T%?epre ion 1nhroQ/te CheR served on study day 7 was not considered to be biologically

significant a&this wasbel

extent over th

% ;n@ntlon compare with the controls.
For the 10%’ dose%roup xthe ery%ﬁrocyte ChE activity was not inhibited to biologically significant

-day egosur@erlod

Tahié 5.8.2-4 Ethephon effect on erythrocyte cholinesterase activity

Dose level Erythrocyte cholinesterase activity (IU/g)
ppm (mg/kg bw/day) Day 7 Day 14 Day 21 Day 28
Control (0) 1.70 £ 0.62 1.82+0.53 1.77 + 0.48 1.70 £ 0.49
250 (6) 2.03 +£0.04 1.98+0.13 1.77 £ 0.05 1.61+£0.19
750 (14) 1.37+0.21 1.11+0.14 0.88* +0.11 0.71*+0.02
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Anova + Student's t-tests (Two-Sided) *p<0.05

3. Brain ChE
The percent depression of the treated groups versus the control group for brain ChE activity on study

day 28 was -4% and +1% for the low- and high-dose groups, respectively. Thuggthere was no effect of
ethephon on brain acetylcholinesterase activity at both the doses tested in thls%tudyx &

Q @@)
Table 5.8.2-5 Ethephon effect on brain cholinester@se actl@y % §
Control 250 ppiy” N 750pm A N
Activity (IU/g) 6.9+0.6 66400 b a0%o. 4 N
% of control / 4% O] " *1% O é;y
@ %\ v S L B
S @@ ©© N
m  Co QLUS@NS NN §
AN
In conclusion, a dose level of 250 ppm (equly%lent kg @dday) con@red Qe the
NOAEL for biologically relevant erythrochE vity @ dogs%llo%g 8—@@ietary
administration of ethephon. N & @Q % @
o @ & O
S NN
< 3.8
Report: KCA 5.8.2/03) : 200@’@1 276863-01-2¢
Title: A 90 -day cholinesterase inhibition study via d@ary administration in the beagle dog
with techri@al ethepion

Report No.: 201261 > N & @ Q @
Document No.: M- 2}@63 Olg &
Guideline(s): U. PP N %\
Guideline deviation(s): peci
GLP/GEP: s 3’ V & @@ @

tlve s%m Y
Ethephon was admlmster z@t to gle d@s (4/5*7e§> dose) at dose levels of 0, 70, 140, and
525 ppm (equwa nt to', 4 an w/da 4 and 18 mg/kg bw/day in males and
females, res 1vely r 9lcday etermglatlom@ e dose in mg/kg/day, food consumption was
measured and@dy wéights W@ talgel@/eekI%Chmcal observations were conducted daily.
Plasma and eryt rdeyte C@E ac‘m@les A4 \detetﬁtgmed during weeks one, two, four, eight, ten, and

twelve, and braig ChE @Vlty%@s etefmined a@tudy termination.
@

There were@ mor@%gles &%1 no cl@ rcal s1§ at any dose levels.

Plasr@E actlg?ty W@Slgmﬁcantly né%blted at all dose levels. Erythrocyte acetylcholinesterase

was s tlc@ mgn@antly@ﬂnblt rom doses of 140 ppm in females and at the top dose of 525
ppm in m Q Q\

Brain chohnes@e actl@ty indgmales was inhibited at in a dose-related extent, with an effect above
10% at the top &)ere was no evidence of inhibition of brain cholinesterase in males.

The NOAEL was 70 ppm (equivalent to 2 mg/kg bw/day) in females and 140 ppm (equivalent to 4
mg/kg bw/day) in males.

Erythrocyte inhibition data were also analyzed using a Benchmark Dose (BMD) procedure which
predicted the BMD for 20% inhibition of erythrocyte ChE to be mg/kg/day and 5 mg/kg/day for males
and females, respectively.
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MATERIALS AND METHODS
A. MATERIALS
Test Material: Ethephon Technical Grade @@)
Description: Clear liquid & .
Lot/Batch #: 040201 § ) ©& %
Purity: 71.4 to 71.9% % SIS @
CAS #: 16672-87-0 RGNS TR
Stability of test compound: O’ A \\ & %,
2 SN ~
Vehicle and or positive control: None. Doses adn@tergd@ dle§i§ \@7 @} .
@ % S & &
Test Animals % @ @© Q
Species: Male and Fémale K%’(nullgg@rous @@gy nogregna
Strain: Beagle S S @
Age: @ S @% @
Weight:
Source:
Acclimation period: leagel 0 days
Diet: é%urm@\/hll Catifie ?Di eal 5007 was
pr&s}ntedo@\\fhe angmals fo - 2.5dours/day, beginning
. 9 ing the acclimation pefiod. Frésh feed was given daily.
Water: > ap water (Ka& s City, 155@ municipal water) was
> Q prov‘i@d continuousl§for ad &bitum consumption during the
SIS ation period and throgzhout the study
Housing: @ @)Q viduadly houged in s %ss steel cages (MRI) and
@ & stamlg\is steel @s (Ba@r Toxicology).

Environmental conditions @
Temperature: L Q) 6 84°F$L8 29 §
Humidity: ¢, . ©

Air change: '\

Photoperio@g@

%, @Verage 4.02%hanges per hour
@Q S @© l@k/l%ﬁ light

S
S & &

B. STUDY D@IGN@Q N §

1. In@e d Q K O
The s s ciried o _>
from@teml@ to D@j beré%004 \

2. Af%imal%lgn %and&t}eatment

The nominal ¢cofieéntrations were 0 (concurrent vehicle control) 70, 140, and 525 ppm (4/sex/
dose) of ethepn mixed with dog ration (target doses of 2, 4, and 15 mg/kg/day of ethephon).
Selection of these dQsé levels was based on the results of the special study on the effects of
ethephon on ChE @twlty in Beagle dogs following 28-day feeding.
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Table 5.8.2-6 Animal assignment

Dose levels Number of animals
Group Test substance
(ppm) per sex and group
1 Control 0 4
2 ethephon 70 4 G
3 140 4,9
4 525 ES

4

N @ §) 9
SV Z
&F Ay

3. Diet preparation and analysis ° A S é

The appropriate amount of test substance was incorporate@in thesfeed in\Ee feed at thes,
designated nominal concentrations by correcting for ethephon furity., All fe d Biixturdswere
prepared weekly and stored under freezer conditions atil pg@%nted &g\he a&als. The dietywas
prepared by dissolving the ethephon in ethanol pri beirfgrmixed in the @t. T@@ontr iet

. . ) ’, @
was prepared the same as the treated diet, excludiag thebt\e@ Sl:l>b ce. ¢

AN S

The homogeneity of the test substance in the fe&cﬁl and t ta‘tigof theactive &ﬁredi @I’n the test
substance in feed stored at room temperature7 da@ nd a eezeﬁ:@mpe%ures f(g@ days were
confirmed analytically. o\ @
The concentration of the active ingredientin the @ Was@iﬁed@ study, weeks@s, 2, 3, 7, and 11.
Results were as follows: & @ N Q@

- Homogeneity Analysis @85-@ nor%'nal co@éntra@ @

- Stability Analysis: © 89:93% ogpomin@concatipn@br 7 day

- Concentration Analysi% é§~90%0%sf nomig%il co% tra@}

S

The homogeneity of the test gubstan h f@% and'the stability of @ctive ingredient in the test
substance in feed stored at ropm teQrat ﬁjc\%'r 7 da§s and-atTreezer temperatures for 28 days were
confirmed analytically. @ Q S %

@) @ N
SR & A
Results were withi in-house target ran@e,of 8 1 Sf nominal concentration and were
therefore considergdto b@acept for on o urrentstudy.

1
S
@

4 Statist@ S R g
Statistical s@can@as determing®at p<.05 for Htests with the exception of Bartlett's test, in
which a proba ili}}@lue o@<0.001§vas ;Q@ All fests were two-tailed.

(NN
lasma &3d erythrocyte acetylcholinesterase activity was
en th@average of the pretreatment values and the various
days of tre@ent. The datdwas analyzed b)@artlett's test for homogeneity. If the data was
homogengous, a QWNOV Advas orm@?ﬁollowed by a Student’s t-test on data points showing a
signifi % effect by ANDVA. If the dat@ivas non-homogeneous, a Kruskal-Wallis ANOVA was
perforgied foltéwed b§the tes@ data points showing a significant effect by the Kruskal-Wallis
ANOVA. §ta istical analys@%werg%lrried out using SAS programs.

X

AN
%G @
Due to the highg’ﬁer—a al vai§ability,
evaluated as t@ cha i acti%ity b

Brain acetylch@esteras@ activigy was analyzed by Bartlett's test for homogeneity. If the data was
homogeneous, an L-é A was performed followed by a Student’s t-test on data points showing a
significant effect ‘:@: NOVA. If the data was non-homogeneous, a Kruskal-Wallis ANOVA was
performed followed by the Mann-Whitney U-test to identify statistical significance between groups.
This analysis was done using INSTEM DATATOX®.
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For the Benchmark Dose (BMD) analysis the data using a computer program developed and
maintained by the U.S. EPA (Benchmark Dose Software (BMDS, version 1.3.2, U.S. EPA, National
Center for Environmental Assessment, http://www.epa.gov/ncea/bmds.htm).

The method used was for continuous data and a benchmark response factor of or 0.2 relative
deviation was employed. The data were considered to be non-homogeneous Q ¢ BMD software and

S
the linear model was chosen. @\ @ S %

: Ny
C. METHODS > S & W
1. Observations @ TN S
All study animals were observed once daily for clinical mg?é of to@cny é@*aile&c nica@servations
for clinical signs of toxicity were performed on all amg&@% at mz]\\yhtlon osignd on@” ee@&

basis thereafter. Q & Q)
N °\© . %@ &@ @

2. Body weight Q A AN @6 @
Individual body weights were measured (weekly). § g}ﬁ @% 703
@

EN S)
3. Food consumption and compound i 1 % Q Q @ ©

& @
Food intake was measured daily. The i % e of €5 com@und 11@1g/kgf@@y as@lculated for males
and females using the analytical conce ion af ethephidn in gfeed the wing equation:

Achieved body weight (mg/kg bw/d é’y@ @ean weBBly foodConsumption (¢/dathx Doselevel (Ppm>j
2 ‘N Medw body \@ght efweek x 1000
2 O S
- NP Q
4. Clinical pathology S @
Plasma and erythrocyte C@ actiy; {S@were%easure% on &%nlnm@ once prior to administration of
the test substance and d oo e ar@four in ChE activity was determined
At study termination. @
The method used to 1heasure %lasm%eryth yte, afid brain
modification of th od descrid 3éd by |
») & apoloriric Determination of

Q >Biochkem. Pharm, 7, p88-95, 1961.]. The modification involves
o dm@otml&%md (NA) @ the cé@hng reagent and measuring the change in
340

@ olinesterase activities was a

using 6,6’-
absorbance a

5. Sacrifice a%
Animals were

N
2o @ (NN
Q & Q)
the @B@dy by intravenous injection of Fatal-Plus® (-

©

No g ec o sy or @%tope&holog&\@s performed. Only the brain was collected for the
deter 1 at ctivigy.
&

@ o @}%RESULTS AND DISCUSSION

A. OBSERVATI

1. Clinical signs of toxicity
There were no treatment-related sign of toxicity

2. Mortality
There were no mortalities during the study.
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B. BODY WEIGHT AND BODY WEIGHT GAIN
There was no effect on bodyweight or body weight gain between control and treated grops

C. FOOD CONSUMPTION AND COMPOUND INTAKE %
The average intake of ethephon in mg/kg/day, calculated using the analy‘u@ concentration of
ethephon in the feed, is shown the table below. N \ é 2
& 7
Table 5.8.2-7 Achieved intake @ S §
Dose group (ppm) 70 @ 525 Q %,
Males 2 Gy A@ W 15 S
Females 2 O 4 ~ I @)@U 9 w
y s @ S O &
B. ChE activity O @ @ @ @) @
& N A\ AN >

o

1. Plasma ChE
To evaluate the effect of ethephon on plasma act h zy @tmty ®as m@mancally
adjusted for the control and treatment group@yor to st1 vz, analy51 of tlﬁdata

This adjustment was done by taking the @&ﬁ%rage @the e @me a@ﬁlty f&&éach @mal prior to
treatment and subtracting this value fi a@tylchohnestege actn*@ for @1 animal at each
treatment time evaluated. < . O 9 @\
v >~ @© Q" N
N
Plasma ChE activity was statist!cg@y si@—ﬁcan&y decre@ed in %\reate(ﬁroups

STable §8.2-8 \S)hibim\% of Pfasma ChE
& A (% MALES

Dose 1%? @ \V~_ Pla&na chofifiesterase activity (IU/g)
ppm (mg/kgbw/day), | Day 3 | Day 10 [ A¥dy 25 $ Day 53 | Day 70 | Day 87
Carf@pl (0) @P4 |15 H-0.150) -0.12 -0.10 -0.09

9 2) & B0.46* 1009450988 | -0.94* | -0.85% [ -0.92%

5140 (40 AU0768 -1 | -1.18* | -1L.11* | -1.12* | -1.06*

N 52541%) -L@3F | -1L08¥ | @29* | -1.27* [ -1.26% [ -1.21%
IRV O “EEMALES
Dosé level . “Plasma cholinesterase activity (IU/g)
ppm{(ﬁg/kg hw/day) @ Day X Dayci\ﬂl Day 25 | Day 53 | Day 70 | Day 87
wControfl0) SN[ 0,80 [ 063 -0.25 -0.27 -0.23 -0.29

. 2 780) A3 | @73* | -076% | -0.81* | -0.80* | -0.79*
D [0 (4) & 0.70 |Q1.09*% | -1.04* | -1.05* | -1.05* | -1.04*
25 (18)Y fdl 126 -1.37% | -1.43* | -1.39% | -1.41* | -1.39*

%&nova@ Dunnett’s test @p<0.05
2. Erﬁr N

ChES N
To evalua ¢ effectof etlephon %erthrocyte acetylcholinesterase activity, the enzyme activity
was mathematlcal%% adjugted for the control and treatment groups prior to statistical analysis of the

data. O Q

This adjustment wasdone by taking the average of the enzyme activity for each animal prior to
treatment and subtracting this value from the acetylcholinesterase activity for each animal at each
treatment time evaluated..

Erythrocyte ChE activity was statistically significantly decreased from 140 ppm in the females and at
the top dose of 525 ppm in males.
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Table 5.8.2-9 Inhibition of Erythrocyte ChE

MALES
Dose level Erythrocyte cholinesterase activity (IU/g)
ppm (mg/kg bw/day) | Day3 | Day 10 | Day 25 | Day 53 | Day 70 | Day 87
Control (0) 0.09 -0.15 -0.14 -0.37 -0.249)| -0.25
70 (2) 0.09 -0.14 -0.25 -0.52 -04% | -0.55
140 (4) 0.15 -0.17 -0.50 -0.65 Q.64 0.65
525 (15) -0.03 | -047* | -1.09% | -1.42* | ~h42* (@1 38+Y @@
FEMALES > %
Dose level Erythrocyte cholingsterase z(qfi(fity ‘ﬂlﬂ ) & ) N
ppm (mg/kg bw/day) | Day3 | Day 10 | Day 25, i Day. 53 Day:70 M 87,
Control (0) 0.17 0.02 007 | #27 |« 017 [3%0.22
70 (2) 0.20 -0.08 095 |« 0.43 -0.43 0459 o
140 (4) 029 | -0.26 056 15+1.02% 070,963 -085* é’
525 (18) 0.11 | -042 [0098* ., -1.2 | -1@9° | 427 |
Anova + Dunnett’s test *p<0. D> ~N A @ @
R ©\ O S S @
3. Brain ChE activity v O Q oS
Brain ChE activity was not affected in males@all, w@reas se —r%lﬁtion%p was rved in the
females and with a decrease above 10% at’the top @se of

&
it SN

@

Table 5@-10 Inhibition‘of Bn\g\% Chi)” é@

Males @%onbtr@ 70 fpm @@p% 525@/5%

Activity (IU/g) | 6.9£0:3 | 21 =1.0 0 7.72X0 | 6:8+0.5
% of contie] @V 4 3% @ +1

v oo D o L

Femj@\s &S| Cogityol | 70 ppm 140 p@ 525 ppm
Activity (IWg) | 79£0.2 [©6*:0.9] 6.5%40.4 | 6.2*+6.2

(;‘gﬁofcont%l S -ﬂ@ @b% -14

(@

Q) @%Anov%%tud{@ t-tes %\ﬁwog@gd) *p<0.05

O b Y
1. BenchQ@a}rk nalysis ©© ) @
A method u ontifySus data and a®enchmark re%@se factor of 20% or 0.2 relative deviation was
employed. The dg’ﬁ@n Ch@rythréte inhiBition were considered to be non-homogeneous by the
BMD software a&ﬁ%he linear modgl was @sené

o Q
Resul EBMD 04 mg/ky/day (BVID afid BMDL of 4.4 and 3.99 mg/kg/d ively) i
esults gave a ©f4 mg \s, afid of 4.44 and 3.99 mg/kg/day respectively) in
males and @% mg/@@ bw/ g\ (B 6& nd BMDL 4.81 and 5.88, respectively).

€

AN

(OIS
S @ ‘TN. CONCLUSIONS
I SN
In conclus& the N&EL@I‘ this’study was 70 ppm (2 mg/kg/day), based on inhibition of

erythrocyte acetydeljolingSterase aﬁ%vity. The Benchmark Dose (mg/kg/day) for 20% inhibition of

erythrocyte ac&gytcholinesteraségpcetivity is 4 mg/kg/day for males and 5 mg/kg/day for females.

&



E Page 93 of 102
BA‘E(ER 2017-07-24
R

Document MCA: Section 5 Toxicological and metabolism studies
Ethephon

Immunotoxicity study

Report: KCA 5.8.2/04; || . 2012; M-429804-01-1

Title: Ethephon - 28-Day immunotoxicity study in the female mous¢By dietary
administration %

Report No.: SA 10361 N

Document No.: M-429804-01-1 S @ © o

Guideline(s): U.S.E.P.A., OPPTS Series 870, Health Effects Testn@%ﬂe@%, No.870.7809
(August 1998) & N & N

Guideline deviation(s):  not specified @ RS © Y

GLP/GEP: yes 7, § K\ éﬁ’ N

Executive S@lmal@@ @ @@ (@) é@
The objective of this study was to assess the pote % im ﬁiaotomc%ropert%s of E@epho female
C57BL/6J mice following daily adrnlnlstratlon{}ﬁ/ oral @ge f@@ leas&\g8 da@@ @

Ethephon (batch number 0022141: a light e<§w 11qu<% 70 urlty) was @mmlst@% continuously

via dietary administration to separate grm@%bof fepfale C5 L/ e(l oup)@ concentrations of

1000, 3000 and 7000 ppm (equating fi{)@mmate@to 1% 75, mgé bw/dgy) for 28 days. A
ed

similarly constituted group received ated fet and contr CXn additional group
of 10 female mice were administered gycl fde @ nos@essn@%gent) daily by gavage

for 28 days at concentration of 7. %@mg/kg@g y weight/day@nd act@ as pone control group.

Four days before necropsy, all a}lmﬂ@re 1®umz%wnh SI% @lood Cell (SRBC) antigen
by intravenous injection of SRB@animahyia thétail Van@JAm aly were observed daily for
mortality and clinical sig ody, 1ght@ foo%onsump%on ¢ recorded once weekly. A
detailed physical examination wég erfo%ed oné® duri e acclimatization phase and at least
weekly throughout thegstudy. Ohn Stud; Day S&bloo p &ere collected from the retro-orbital

1
venous plexus of enlmal (Just fore ne€ropsy @ anti-SRBC immunoglobulin M (IgM)
analysis. All animal¥ wer ?39 , gr@a‘[h y ob ations were performed and selected
d
o R

organs (spleen afid thyﬁ&l werg 057-

Dietary adrémstra@of et Ci%hon emal%ouseﬁfgﬁlose levels up to 7000 ppm did not cause any
mortality or chmé@@ signs and did ot cau ny @gect on body weight parameters, food consumption,
terminal body g& ht o CrOSg e pic € at1®

For the imm olog@ response, th sults @ained in control animals after immunization with
SRBC and e abs 1ned@1 h the@osnlvewontrol confirmed the ability of the test system to detect
immun ppres@ﬁve e @cts and @nﬁ the validity of the test design. Up to the highest ethephon
dose 000 ppm, no@; evan@hangmas noted in anti-SRBC IgM concentrations compared to
controls. @ o

Q
In conclusion, @pair@nt ofthe immunological IgM response was observed after immunization
with SRBC of mice r% iving ethephon in the diet at dose level up to 7000 ppm for at least 28 days
(corresponding to 1 mg/kg bw/day). Therefore, ethephon was considered not to have an
immunotoxic potentfal.
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I. MATERIALS AND METHODS
A.MATERIAL:

1. Test Material: Ethephon %
Description: light yellow liquid @
Lot/Batch: 0022141 . A o &
Purity: 70.8% S @ © 9
CAS: 16672-87-0 OIS @

Stability of test compound:

Stable in rodent diet for; at leagc 7 da;@ roze %lowc&ﬁf)y
10 days at room temgperatur LN .
@ N ‘*\a \

v
2. Vehicle and /or positive control: Cyclophospheu@j@% Q‘i% @ é; o
Description: white powd © § &
Lot/Batch: Purchased % @ @
Purity: 100.6% °\ N
CAS: 6055-19- 2
Stability of test compound: Sta 1 a / a perlo@whﬁﬁvers the
periQul)of stoe sage for the @rem S
N & f@ X
3. Test animals: %& © &@ @Q o\% (5@@
Species: Q:ema@mice N, WY @§
Strain: C57BL/6] S & o
Age: 7@61{5 @) Q" N
Weight at dosing: " €4.91o0 18 78
Source: v
N . SSENFS
Acclimation period: @ Q 1
Diet: S @0 ¥
o S :
Y e

Water: § ind softened water from the municipal

BN , ;

N S ibitum
Housing: &@ § ' oM c%\were hgused individually in suspended, stainless steel,
N
Environmental conditions: Q@ &Q &
Temperatu,re @) R § 20°( 24 °C
Humidity: @ SEEB-N 40490% %
Air cha ©© S ©© gé}proxunately 10 changes per hour
Photope: d @ @@Klternating 12-hour light and dark cycles (7 am - 7 pm)
5 & &
B. STUDY gﬁGN@ %\

X
1. In life dateﬁv§ © %04
From October 12, @ to November 25", 2011 performed at the _

2. Animal assignment and treatment
The test item dose levels were based on the results of 28-day and oncogenicity study in the mouse.
The cyclophosphamide dose level was based on a validation study carried out in the laboratory.
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All groups treated by the test item received the appropriate dietary concentrations at a constant dose
level. Control group and the group treated by the immunosuppressive agent cyclophosphamide
received untreated diet.

Mice received the cyclophosphamide formulation by gavage at a dosage volu Grs mL/kg body
weight. The volume administered to each rat was adjusted on the most recentlz@écordeod body weight.

S @ © o

Table 5.8.2-11 Study design A @
Group Test Dose lev* &@j:n}l")%{(?f g % §9
Substance (ppm@ Pengg'oup N o\w\y
1 Control B R QO (50\\& 10 o é% .
2 oo =7 g ) &
3 Ethephon REEUTE I TR
7 Q00 ] 10 O &
5 Cyclophosphamide 7.5 (m@ wdy) | O 10l
©

3. Diet preparation and analysis of the tés@ subs nces 2, v

Ethephon was incorporated into the diet % rov1d@t er @red ary coii}eentrs The test item
was ground to a fine powder before be@ nc0@orated o thediet byxdpy mlx@ There was one
preparation for each concentration. @n not®1 use, @@ dlegn\rm @ens wstored at
approximately -18° C. \ \
The homogeneity of ethephon indiet @ veri befi @he stu@r for gl}, concentrations to
demonstrate adequate formytation p durés_Dietary, evels@ the, tesPitem were verified for each

concentration. N INS
LG o O

Homogeneity and con@raho&result@ ranged from Sg@ 92@ the nominal concentration and were
within the in-house, tasget range
- o & K&

The stability of thg ethe %@n di atlor@s deteﬁined during the study at 1000 and 7000
ppm. The mea aluesglga ained from th@homogen ity cHéck was taken as measured concentration.
Diet sampl 1gh@nd lowest co@mra oits were taken and frozen. They were analyzed
after having beeno en for at least en thawed and kept at room temperature for 10 days.
Ethephon was foﬁnd to tab 100 d 70 pm in rodent diet for at least 27 days frozen
storage followgdby 1 ys atI00 erature. After storage under those conditions, concentrations
were 91% g 02%%f the nomina ﬁen on at 1000 and 7000 ppm, respectively. Therefore,
formulatio werecs ns1d g%l to b@ cept@ for the study.
S 9 o
Resu@ere talneng tI{ calcuel%@jn software Empower 2 (Build 2154).
@
The dosingformulation o %@ pos &\'e control cyclophosphamide was prepared by suspending it in
§§§f ®

sterilized water oduc®the required dosing concentration. They were prepared and stored in air-
tight light resistgnt co%alners a@pprommately +4°C when not in use. There were two preparations
during the study. &

v

4. Statistics

Mean and standard deviation were calculated for each group.

Statistical evaluations on body and organ weight data were done using the Dunnett-test in connection
with a variance analysis.
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All variables that were not dichotomous were described by sex, dose group and time point using
appropriate measures of central tendency (mean, median) and general variability (standard deviation,
minimum, maximum).

For the statistical evaluation of samples drawn from continuously distributed random variables three
types of statistical tests were used, the choice of the test being a function of pri@owledge obtained
in former studies. Provided that the variables in question were approx1mately ally distributed
with equal variances across treatments, the Dunnett test was used, if hetero astl appeared m
likely, a p value adjusted Welch test was applied. If the evidence based 0&61‘1% w1th 1storl@
data indicated that the assumptions for a parametric analysis of Varlance@annot @mal
distribution-free tests in lieu of ANOVA were carried out, i.e @e Kruskal- V\%ﬁ?s test@ low %
adjusted Mann- Whitney-Wilcoxon tests (U tests) where a@pmaé@ N v

BN > R
C.METHODS @@ \ %ﬁ ©\ @

1. Daily observations

All animals were checked for moribundity and mo@ﬁy twiic c@ dallnce d@@
@@g

public holidays). All Animals were observed for cliical §igns at least on, e eac g

Day 1 and every day throughout the study. Thewature, §S t, s 1ty, r51b1 nd Quratlon of
clinical signs were recorded. Detailed physic@xami@lons Wore petformedsat least i@kly during
the treatment period. Cages and cage-trayswe in@ected fo&wden @pof ill-health such as

blood or loose feces. § @ @@ s ‘”\9 @@

A N @
2. Body weight < > \©
Each animal was weighed at least w@kly duging ] th&acch at10 GIIOG@ the start of treatment

(Study Day 1), then at weekly intépvals t@‘ughouﬁhe treatment period and before necropsy.
~

> & 2 N
3. Food consumption R @ O v @

The weight of food suppliggrand o&%t r %ing atﬁle endwf the od consumption period was
recorded weekly for all als ng tl@eat t per

The weekly mean achicwed dosage intake’in mg/kg bo ig ay for each week and for
Weeks 1 to 4 was ca ated (except the p e@ t immunosuppressive agent
cyclophosphamide ing @e%follo%

Achieved dos*age nt \— Dos Vel«( m) X up @ean food consumption (g/day) per week

(mg/kg/& day) N C& ©© Gro%emeagg%y weight (g) at end of week

4. Immunotoxmty w\g

- Sheep loo ell (SIY&%C) ﬁm
a) SRBX ide 1cat1

tlgen

((,@@wM rleux \@
m ce 721 Q
b) Stagage % SB@@ we @stored at approximately 5 + 3°C

SRBC was seldgted as.an appn@tate antigen, since it has a large size ensuring proper immunization
of animals and smce@s recommended by the guideline.

On the day of injection, Sheep Red Blood Cells were washed in PBS (Phosphate Buffered Saline),
counted using a cell counting instrument (Siemens Advia 120) and diluted in PBS in order to obtain a
10° cells/mL preparation. SRBC preparation was kept on ice until use.
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On Study Day 26 after the start of treatment, all animals in all groups were immunized by intravenous
injection in tail vein (0.1 mL/animal i.e. 10® cells/animal) with Sheep Red Blood Cell (SRBC)
preparation. Prior to intravenous injection, animals were anesthetized with Isoflurane (Virbac, Carros,
France).

@@)
5. Clinical pathology AN o
Blood sampling N \ S

Blood samples were taken from all animals in all groups by puncture of t@tro bital Venous pl@sus
4 days after SRBC immunization (terminal sacrifice). Animals were not@et fast@d. Anjmals w
anesthetized by inhalation of Isoflurane (Virbac, Carros, Fran@ Blood (ap o%mat@% 5 ml) was

placed into tubes with clot activator (for serum preparatlon&fter &@itrlfug«aglon s%gm aliGuots were

frozen (approximately -74°C) for future analysis. . K N g’@ .
&’ %\ @ @ SES

6. SRBC-specific IgM assay o S) @
Enzyme-Linked Immunosorbent Assay (ELISA) w used &@cfeter thes@vel O%S%’BC 1ﬁc

immunoglobulin M in response to antigen administratio \
Mouse Anti-Sheep Red Blood Cell IgM ELISAtkits fr
-) were used. ) Q N S D

S v
Results were obtained using the software §€4 (version 3. 4@ ision,12). @

2, @
7. Post-mortem examinations @ Q & @ ©\ Q@
@) ©@

Necrospy Q) %

On Study Day 30, all animals from a% gro@ Wep&%’crlﬁ(@%y e ﬁgum{uon while under deep
anesthesia (Isoflurane 1nhalat10n)@ @)

All animals were necropsied. The nec y 1n ed t%@xamm%on 1 major organs, tissues and

body cavities. Macroscopic @morma@les weéte recotded but fot sag{{@ .
S
Organ weights @ Q VC@ & @ \%

At the end of the treat t splée,n and&thyrnuk ere wi ed. @}

@ &
Histopathology % %Q §
No hlstopatholo\@al ex{@nau@as p. rme@

3
' < & @ @aRES&TS

\

A. Mortality é\ﬁ Q@ &Q C&

There was no @ortaht@n any¥group ugh@ the study.
ISR

B. Cllnlcal igns © Q Q" N
There 3 no clfgical @ns obséred 1@%@ groups throughout the study.

'S
N AN
CBW@ Q@ @ o©

Mean bod}%velgl%nd m&a? body&g\veight gain parameters were unaffected at any dose level during
the study. § O @

D. Food and wate}%@sumption
There was no effect-on food and water consumption.
Mean achieved intake is presented in table 5.8.2-12
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Table 5.8.2-12 Mean achieved dietary intake

Ethephon
Dose levels (ppm) 1000 3000 7000
Intake (g/kg bw/day) 187 575 1373
%
E. Immunotoxicity assessment %@ . «
S
SRBC-specific IgM response @@ %@N © 2
A slight inter-individual variability was noted in all the groups. @ Qy % X
The high mean anti-SRBC IgM concentration observed in the itrol group éﬂected@ norl&a}@
response after SRBC immunization and confirmed the sens1@at10n the %als

No treatment-related change was noted in the animals tre@ Wlth@hep Sﬁup

In the group treated with cyclophosphamide, mean anti-§RBC {% con tratm&v d
(-72%, p<0.01) than the controls. ‘
This variation corresponds to the range usually obse?Qfed w&@yclq&ﬁ%sph@@%e (%5 mg/k Q.:,\ S

within the laboratory conditions.
SR Z
& s &

Table 5.8.2-13 SRBC-specific IsM (u/mL) 1&@% @© @Q & O
Ethephgn\\)@ Q @}\Dj C)g{{lophosphamide
Dose level (ppm) 0 1040 ~N SW > 7000 @7.5 mg/kg bw/day
Mean 1654+725 18583710 196608 @ 1814:+430 ~ P  457%* +274
% control / oOF2 | 2 F15 &7 FI0 @ -72
#%: p<0.01 (&) N % @@ § . (@)
D & \\

F. Post-mortem examinations«_ © &
In animals treated with ethephon up ta§000 pfitn, thefegvere po treat —related changes at the
macroscopic examination agghthere Were no gﬂects otrspl n%nd t % us weight.

Spleen weights were mg@antly cre%é@m an@@als tr@;ted w1ti§§:yclophospham1de

Table 5.8.2-14 Termlﬁﬁ body%nd spleen an@qthymt@%velgg@x

N @ Q Ethpﬁon [\U Cyclophosphamide
Dose levels (ppm) f\x 0 @\ﬁ @0 7000 7.5 mg/kg bw/day
Terminalbw (g) © |- 20568 | o5+ 1.@ 202+ 1.0 199+ 1.0 19.4%+1.1

Spleen (absolutesyng) ££0.096,£0.013 | 8097 £0.025 | 0§92 £0.018 | 0.089+0.023 | 0.076** =0.014

Spleen (% bwiy"  (AP0.465420.060280.46908:0:106 1:0:4567+0.381 | 0.4447+0.106 | 0.3905%* +£0.054

Thymus (absolute, mg)’| 0.045£0.009 | 0.03%£0.009 | 0.051+0.008 | 0.046+0.001 0.041+0.007

Thymus (% bw) & | 022482+0,046 | 0.2297+0.036° | 0.2531+0.048 | 0.2275+0.042 0.2126+0.034

**: p<0.01 ) ) @ %, §
6\ @ @ QONCLUSION

In conc on, n@npalrment of @e im ologlcal IgM response was observed after immunization
with ice re 1ng theph the diet at dose level up to 7000 ppm for at least 28 days
(con% A to 1 mg/kg) W/da@ Therefore, ethephon is not considered to have an
1mmun0t0§§g: poteatial. S %

S &

CA 583 ﬁde@ine dis@ijupting properties

Ethephon data basé@foes not trigger classification for reproductive and developmental toxicity and for
carcinogenicity. Therefore it does not meet the current interim criteria for endocrine disrupting
properties. Moreover, the comprehensive data base does not show any direct toxic effect on an
endocrine organ and/or any evidence of direct effect on estrogen and androgen receptors.
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CA 5.9.1
studies

Medical data

Medical surveillance on manufacturing plant personnel and monitoring

("@

For further information on medical surveillance on manufacturing plant pers&lﬁfel and momtorlng

studies please refer to the respective CONFIDENTIAL part (Document J C@b \

CA 5.9.2 Data collec

No detailed cases of overexposures or intoxications with eggho

CA5.9.3

No poisoning cases have come to the attention of @er Cmp%cwne&

A preliminary study in two volunteers and thr umaunt

same laboratory in the 1970s.

A
These studies have been evaluated durin%%he EU@&rocess @r A

ted on humans

Direct observations

O

S
N O @@J)
& & A s
BN RS
e n e bgimepo@ in li@;t,é?ature.
@ AN K \ @
%, AN NN é’
S (T & & &
e@?’stu&@%ave I@Qn co&%ted at the

@

9

N

I hstfﬁg andj}ire been considered

the key studies for setting the reference@ ues @ various countzi @ @
Table 5.9.3-1 Human studies N~ LN O N .
Study NOBZEL/NOEL | LOAEL S Effects
(ke bdday) [mkgbwiday) 19
Preliminary dose range study in g, B o\ﬁw . & Slgh@a%tudy no firm conclusions about
two human volunteers. g & ~  |th€$otential toxicity of ethephon
~0.05 to 1.33 mg/kg bw/day@ QJQ VCQ & @
N & 9 S
;1971 QO & L Q" U
M-187795-01-1 5O @ QO

No significant inhibitory effect on human
plasma or erythrocyte cholinesterase
activity was observed. Subjective

28-day oral study with\TJLnnm@K
volunteers (8 & an(@ ) N

1.49 mg/kg bw@
2.17 mg/kg b

in )

in, complaints of urinary urgency, sudden
\© © °\@ v onset of diarrhea, effect on appetite and
19724, R @ &Q é dyspepsia were recorded.
M-187790-01-1 é)”\a @j@ § ,@ ! Batszdton c_hmdcal symptoms a NOEL was
not determined.
22-day oral s@y Vnth@mdn 33 . © / Plasma cholinesterase activity was
volunteers {10 3 an S) @© ‘&9\ inhibited and did not recover within the
0,0.17 B3 ms, bw/@/ Q@ recovery period of 14 days.
in both ?§ ©\ The NOAEL was 0.33 mg/kg bw/day in
ﬁ:@ . both males and females based upon the
% %G AN lack of inhibition of erythrocyte
M 187792- 01 1 O ©) cholinesterase
@05 / Plasma cholinesterase activity was

16-day oral study With hu%an
volunteers (16 3 and 14

0, 0.5 mg/kg bw/day ifdBoth
sexes

. 077

M-187794-01-1

inhibited and recovered within the
recovery period of 29 days.

The NOAEL of 0.5 mg/kg bw/day was
established based upon the lack of
inhibition of erythrocyte cholinesterase.
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All these studies showed similarities in experimental design and included investigation of hematology,
clinical chemistry (including measurement of cholinesterase activity in plasma and erythrocytes) and
urinary parameters. Dosing was performed three times/day to simulate ingestion of ethephon as a
residue in food. In the three main studies the dosing period lasted a working day (which suggests that
the time between the first and last dose would have been at most about 8h). @

of the volunteer data. In addition, there was also some lack of consistencgictwe e cholinestef@se
findings from different studies conducted at the same laboratory. This c&@ld be ‘@ated Abe lagkof
information on the time of blood sampling which makes it d1f®ult to ]%dge Brood ling,
coincided with peak cholinesterase inhibition or to know thy\g@,lmbe@f doses receléggl per day before
blood was sampled. . C& N @) .
&’ %\ v @ @ S
In a sighting study (M-187795-01-1), two healthy ma@%olu and 1 ly WP
ethephon at 5.4 mg per day, increasing to 120 mg pég day QYT t ay eggosur perlod ich was
preceded by a 3-day pre-dose period and was followed 18- d&y post-exposu er1o Verall
doses were ranged from 0.06 to 1.33 mg ethephau/kg bﬁ; f@ ne v teer§ to 1.18 mg
ethephon/kg bw/day for the other volunteer. lines@ase a&nty whs measured byf§Mlchel
method approximately every 1 to 5 days dein th xposu% résand at i@y nd of the post-
exposure period. There was no suggesti $f a to@:ologl@l y si 1cant?é‘£fect off@lasma or red
blood cell cholinesterase activity at an ing the Study fr n dayak3 when both
individuals showed a 23-24% reduct@@ pl a ch@@nester@e act%&sgty co%@red with the mean pre-

S o .
However these studies present a series of limitations regarding their quality‘é%due to poo@epom

dose value. . \ @ @

A total 16 adult human voluntedss (8 @ &ale) to&R part t‘@he s nd study (M-187790-01-1).
The test material was described as ef, &r wiay M s1llqa?1nd c @arch Of the total number, 6
volunteers (3 male and 3 fefndle) Wgre ra assigned foxthe cogftsol group and 10 volunteers (5
male and 5 female) to theegeatm, os1§w ed UK mg/day. However, when the
amount ingested was caioulated 0 ody eight ual S 'ects, the dose averaged 1.83 mg/kg

bw/day overall, wit rage dose i les y and average dose in females of 2.17

mg/kg bw/day. Th@ Was@ day 0s 10d Lohowglby a 28 day dose period. Final
evaluations were%}lade affroxingder @%ﬁ the la8¥dose was ingested.
\

The treatm @as ad@mlste‘i@%d in atln sule ?@ divided daily doses, one after breakfast, one
after lunch, and op%@t the e@ of the orl@{

There were n r51st 1de— ?@cts there v@re transient subjective complaints of urinary
urgency, su ons dlarrhea effget on @etlte and dispepsia.
There wer nt e ts onRematg| clinical chemistry, or urinalysis. There were no
effects o elther Sma or d bl@gd celkgholinesterase activity in any individual during the study.
alu nd1 iduals $ from appr (@mately 90 to 130% of pretreatment levels throughout the
ose

stud ontr ent gpups. However, based on the transient subjective complaints,
and the laoigqof other P@ls I&N OEL was set in this study.

01-1). Of the total er 6 volunteers (3 male, 3 female) were randomly assigned to the control
group and 14 volui@ers (7 male, 7 female) to two treatment groups. Treatment groups were 0.17
mg/kg bw/day (3 male, 4 female) and 0.33 mg/kg bw/day (4 male, 3 female). All volunteers received
a placebo (pure cornstarch) over a 21 day pre-dosage period and over a recovery period of 14 days.
During the dosage period (15 days), the control group continued to receive the placebo, while the two
treatment groups received the carrier plus ethephon.

A total of 20 a hu§an Volu@ers (10 male, 10 female) participated to the third study (M-187792-
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Test material or placebo was given in 3 daily divided doses, taken after breakfast, after lunch, and at
the end of the workday. Doses were administered in gelatin capsules.

There were no effects of treatment on hematologic parameters, clinical biochemistry, or urinary
output. There were no reports of clinical symptoms associated with either dosc&cl
Based on average values for the group, plasma cholinesterase activity was sigtic antly reduced in the
control group on day 14 of the recovery period only and in both treatmen@u N eva@tlons

ce

during the dosage and recovery periods. There were no statistical differe ood
cholinesterase at any time in any group. @ | @7 &
The NOAEL was equivalent to 0.33 mg/kg bw/day. @@ A \\ @ N w\y

A total of 30 adult human volunteers (16 male, 14 female?é}fok pa@to t %@urt @y (l\@87794 01-
1). Of the total number, 10 volunteers (6 male, 4 femal@wer%}ldomi@asm tot @ontr
group and 20 volunteers (10 male, 10 female) to the me oup The tr nt N

0.5 mg/kg bw/day of ethephon. All volunteers rec§g€d a p@ bo (@1 ¢ corgs arc%g over a (}é\

dosage period and over a recovery period of 29 da g the d@sage eriod )%
group continued to receive the placebo, while th@ two t men@ oups@ eivedgiic ca er plus
ethephon.

Test material or placebo was given in 3 datQ d dose en fter breggjast, aftg@lunch and at
the end of the workday. Doses were stere gela@ capst@s Théi@ were. @ effects of
treatment on hematological parameter;& blochen&try, rQ’rma nical symptoms
were reported. Both control and treatieon

er@@ps sh0@§ed sta‘a@tlcal §1gmﬁ @Jt changes in both
plasma and RBC cholinesterase act1 thr(\mghout%e dob and oves @érlods

&
In these volunteer studies with Sthep @@Qe o§a11 NGAEL WQO 5 r%ethephon/kg bw/day based

on the clinical symptoms recegded at#9 m epb@ g b@nd a@s
3 C
CA 5.9.4 Epideﬁogg@%tud? Q @@ &\

With the exception oéﬁe human Vol@{eers @dles ribedy der section CA 5.9.3 there are no
additional eplderm@glca]@a’t @
N

CA5.9.5 @\Dla s1s 1soél”g ( terlef{on of active substance, metabolites),
AN sp@ ic SI@S of @son}n@ clinical tests

No cases of humﬁgl pms@& @beer&@orte@

%
Animal expgciments &g eal an in ion @asma and red blood cell cholinesterases, whereas the
brain choli tera@a ffecteg: Symptoms of poisoning were not observed.

%Q@Q@%

v

S
T a
&

Ys
Qp
O
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CA 5.9.6 Proposed treatment: first aid measures, antidotes, medical treatment
First Aid:
- Remove patient from exposure/terminate exposure o
- Thorough skin decontamination with copious amounts of water and s&a%, if available with
polyethylenglykol 300 followed by water. S @\ S %
Note: Most formulations with this active ingredient can be decon@mat%wn Wgr (an@
soap), so for formulations polyethyleneglykol 300 is not requlri@ \@’ < §
. . . N O LN
- Flushing of the eyes with lukewarm water for 15 %@tes @@ (2"%\ @j‘&g %\
. o 9 NN & -
- Induction of vomiting is forbidden due to the %@tlc e@f@\)@. Q@ § § &
@ @ @ €
Treatment: & Q N
- Gastric lavage should be considered in casg of s 1ﬁcan‘Nnges&)ns w1‘@ the g’ 2)
hour(s &ﬁ N @ Q @

o RS
- The application of activated charceal ahd &dlum ate&r other@arthartic) may be

considered in significant mgestlgﬁg Q. % @
@ s 9

- As there is no antidote, treat@% has@ be sﬁ@ptoma@% an @gpport @

- After oral ingestion of ut@luted @Yephon\reatment mu&@llov%ghe regimens for acid

ingestion. S N
S @6 NN 2 OQQ

CA 5.9.7 Expecte@t%fec@f po@mn%
No persisting effects o@&u‘ce lesonlng K to be expeg@i @&
&
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