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Part A.

1 PROPOSAL FOR HARMONISED CLASSIFICATION AND LABELLING

1.1 Substance

Table 1: Substance identity

Substance name: dimethyl (2aR,3S,4S,4aR,5S,7aS,8S,10R,
10aS,10bR)-10-acetoxy-3,5-dihydroxy-4-
[(1aR,2S,3aS,6aS,7S,7aS)-6a-hydroxy-7a-
methyl-3a,6a,7,7a-tetrahydro-2,7-
methanofuro[2,3-b]oxireno[e]oxepin-1a(2H)-
yl]-4-methyl-8-{[(2E)-2-methylbut-2-
enoyl]oxy}octahydro-1H-naphtho[1,8a-c:4,5-
b*c']difuran-5,10a(8H)-dicarboxylate;

Azadirachtin; Neem seeds extract

EC number: -

CAS number: 11141-17-6

Annex VI Index number: -

Degree of purity: <50 %

Impurities: confidential

1.2 Harmonised classification and labelling proposal

Table 2: The current Annex V1 entry and the proposed harmonised classification

CLP Regulation
(2" ATP to CLP)

Current entry in Annex VI, CLP Regula- -
tion

Current proposal for consideration by RAC | Repr. 2; H361d

Skin Sens. 1; H317
Aquatic Acute 1; H400
Aquatic Chronic 1; H410
acute M-factor: 10
chronic M-factor: 10

Resulting harmonised classification (future | Repr. 2; H361d

entry in Annex VI, CLP Regulation) Skin Sens. 1; H317
Aquatic Acute 1; H400
Aquatic Chronic 1; H410
acute M-factor: 10
chronic M-factor: 10
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1.3

Proposed harmonised classification and labelling based on CLP Regulation and/or

DSD criteria

Table 3: Proposed classification according to the CLP Regulation

CLP Hazard class Proposed classifi- | Proposed | Current classi- | Reason for no classi-
Annex | cation SCLs fication fication ?
ref and/or M-
factors
2.1. Explosives conclusive but not
sufficient for classifi-
cation
2.2. Flammable gases data lacking
2.3. Flammable aerosols data lacking
2.4, Oxidising gases data lacking
2.5. Gases under pressure data lacking
2.6. Flammable liquids data lacking
2.7. Flammable solids conclusive but not
sufficient for classifi-
cation
2.8. Self-reactive substances and data lacking
mixtures
2.9. Pyrophoric liquids data lacking
2.10. Pyrophoric solids data lacking
2.11. Self-heating substances and conclusive but not
mixtures sufficient for classifi-
cation
2.12. Substances and mixtures data lacking
which in contact with water
emit flammable gases
2.13. Oxidising liquids data lacking
2.14. Oxidising solids conclusive but not
sufficient for classifi-
cation
2.15. Organic peroxides data lacking
2.16. Substance and mixtures cor- data lacking
rosive to metals
3.1. Acute toxicity - oral conclusive but not
sufficient for classifi-
cation
Acute toxicity - dermal conclusive but not
sufficient for classifi-
cation
Acute toxicity - inhalation conclusive but not
sufficient for classifi-
cation
3.2. Skin corrosion / irritation conclusive but not
sufficient for classifi-
cation
3.3. Serious eye damage / eye ir- conclusive but not
ritation sufficient for classifi-
cation
3.4. Respiratory sensitisation data lacking
3.4. Skin sensitisation Skin Sens. 1; H317
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3.5. Germ cell mutagenicity conclusive but not
sufficient for classifi-
cation
3.6. Carcinogenicity data lacking
3.7. Reproductive toxicity Repr. 2; H361d
3.8. Specific target organ toxicity conclusive but not
—single exposure sufficient for classifi-
cation
3.9. Specific target organ toxicity conclusive but not
— repeated exposure sufficient for classifi-
cation
3.10. Aspiration hazard data lacking
4.1. Hazardous to the aquatic en- | Aquatic Acute 1; Acute
vironment H400 M-factor: 10
Aquatic Chronic 1; Chronic
H410 M-factor: 10
5.1. Hazardous to the ozone layer

D Including specific concentration limits (SCLs) and M-factors
2 Data lacking, inconclusive, or conclusive but not sufficient for classification

Table 4: Proposed labelling based according to the CLP Regulation

Labelling Wording
Pictograms GHSO07
GHS08
GHS09
Signal Word Warning
Hazard statements H361d Suspected of damaging the unborn child
H317 May cause an allergic skin reaction
H410 Very toxic to aquatic life with long lasting
effects
Suppl. Hazard statements - -
Precautionary statements (P102) (Keep out of reach of children)
P260 Do not breathe dust/fume
pP273 Avoid release to the environment
pP281 Use personal protective equipment as required
P302 + P352 IF ON SKIN: Wash with plenty of soap and
water
P308 + P313 IF exposed or concerned: Get medical advice/
attention
P363 Wash contaminated clothing before reuse
P391 Collect spillage
P405 Store locked up
P501 Dispose of contents/container to ...

Proposed notes assigned to an entry: -
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2 BACKGROUND TO THE CLH PROPOSAL
2.1  History of the previous classification and labelling

2.2 Short summary of the scientific justification for the CLH proposal

Considering the reported findings in the relevant toxicological studies, a classification of the tech-
nical material as skin sensitiser (Skin Sens. 1; H317) and as developmental toxicant (Repr. 2;
H361d) is proposed. For the other toxicological hazards, either the data were conclusive but not
sufficient for classification or the relevant data were lacking.

Until December 2013 no REACH registration dossiers were available.

2.3 Current harmonised classification and labelling

Not yet listed.

3 JUSTIFICATION THAT ACTION IS NEEDED AT COMMUNITY LEVEL

Azadirachtin is an active substance in the meaning of Regulation (EC) No 1107/2009 (amending
Directive 91/414/EEC) and therefore subject to harmonised classification and labelling (Regulation
(EC) No 1272/2008 article 36.2).



CLH REPORT FOR AZADIRACHTIN

Part B.

SCIENTIFIC EVALUATION OF THE DATA

1 IDENTITY OF THE SUBSTANCE

1.1 Name and other identifiers of the substance

Table 5: Substance identity

EC number: Not available

EC name: Not available

CAS number (EC inventory): Not available

CAS number: 11141-17-6

CAS name: dimethyl (2aR,3S,4S,4aR,5S,7aS,8S,10R,10aS,10bR)-
10-(acetyloxy)octahydro-3,5-dihydroxy-4-methyl-8-
[[(2E)-2-methyl-1-0x0-2-butenyl]oxy]-4-
[(1aR,2S,3aS,6aS,7S,7aS)-3a,6a,7,7a-tetrahydro-6a-
hydroxy-7a-methyl-2,7-methanofuro[2,3-
bJoxireno[e]oxepin-1a(2H)-yI]-1H,7H-naphtho[1,8-
bc:4,4a-c'|difuran-5,10a(8H)-dicarboxylate

IUPAC name: dimethyl (2aR,3S,4S,4aR,5S,7aS,8S,10R,10aS,10bR)-

10-acetoxy-3,5-dihydroxy-4-
[(1aR,2S,3aS,6aS,7S,7aS)-6a-hydroxy-7a-methyl-
3a,6a,7,7a-tetrahydro-2,7-methanofuro[2,3-
b]oxireno[e]oxepin-1la(2H)-yl]-4-methyl-8-{[(2E)-2-
methylbut-2-enoyl]oxy}octahydro-1H-naphtho[1,8a-
c:4,5-b'c'|difuran-5,10a(8H)-dicarboxylate

CLP Annex VI Index number:

Not available

Molecular formula:

C35H44016

Molecular weight range:

720.7 g/mol

10
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Structural formula:

1.2 Composition of the substance

Table 6: Constituents (non-confidential information)

Constituent Typical concentration Concentration range Remarks

Azadirachtin A (Trifolio) >25 <50 %(w/w)

Azadirachtin A (Mitsui) > 12 <18 %(w/w)

Azadirachtin A (SIPCAM) >9.5<16 %(w/w)

Azadirachtin A (IAB) >1 <5 %(w/iw)

Table 7: Impurities (non-confidential information)

Impurity Typical concentration Concentration range Remarks

Aflatoxin B, Sum of aflatoxin B;, B, Gy,

2,3,6aa,9aa-tetrahydro-4-
methoxycyclopenta[c]furo[2',3":4,5]furo[2,3-
h]chromene-1,11-dione (CA)

G, =300 pg/kg Azadirachtin
A

Aflatoxin B,

2,3,6a0,8,9,9aa-hexahydro-4-
methoxycyclopenta[c]furo[2',3":4,5]furo[2,3-
h]chromene-1,11-dione CA)

Sum of aflatoxin B;, By, Gy,
G, =300 pg/kg Azadirachtin
A

Aflatoxin G,

(7aR,cis)3,4,7a,10a-tetrahydro-5-methoxy-
1H,12H-furo[3',2":4,5]furo[2,3-
h]pyrano[3,4-c]chromene-1,12-dione (CA)

Sum of aflatoxin By, B, Gy,
G, =300 pg/kg Azadirachtin
A

Aflatoxin G,

(7aR,cis)3,4,7a,9,10,10a-hexahydro-5-
methoxy-1H,12H-furo[3',2":4,5]furo[2,3-
h]pyrano[3,4-c]chromene-1,12-dione (CA)

Sum of aflatoxin B;, By, Gy,
G, =300 pg/kg Azadirachtin
A

11




CLH REPORT FOR AZADIRACHTIN

1.3

Physico-chemical properties

Table 8: Summary of physico - chemical properties

Property

Value

Reference

Comment (e.g. measured or
estimated)

State of the substance at
20°C and 101,3 kPa

solid

Werle, H. (1995)

Melting/freezing point

liquefies above 120 °C

Werle, H. (1995)

Boiling point Boiling point can not be | 1 statement
observed due to decom-
position
Relative density 0.71 g/mL Trof3, R. (1995) tap density
Vapour pressure 3.6 x 10" Pa (20 °C) Kleeberg, H. (2005)
Surface tension 56.4 mN/m Franke, J. (2005) 36.7 % Azadirachtin A
Water solubility 2.9¢g/L Trof, R. (1995) 30 % Azadirachtin A
Ruch, B. (2006)
Partition coefficient n- 0.99 TroB, R. (1996)

octanol/water

Ruch, B. (2006)

Flash point Not required statement, because the melting
point of Neem-Azal was found
to be not below 40 °C.

Flammability not highly flammable. Franke, J, (2005)

Explosive properties

not explosive

Smeykal, H. (2002)

Self-ignition temperature

No self ignition was
observed up to the max-
imum test temperature
of 403 °C.

Franke, J, (2005)

Oxidising properties

no oxidising properties

Franke, J. (2005)

Granulometry data lacking

Stability in organic solvents data lacking

and identity of relevant deg-

radation products

Dissociation constant data lacking Not required, because Neem-
Azal contains no dissociative
groups.

Viscosity data lacking solid

Remark: All data are taken from the Trifolio source and covers the other sources.

12
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2 MANUFACTURE AND USES

2.1 Manufacture

Azadirachtin technical is an extract from seed kernels of the tropical neem tree Azadirachta indica.
Azadirachtin A is regarded as lead substance.

2.2 Identified uses

Azadirachtin is used as an insecticide and acaricide.

3 CLASSIFICATION FOR PHYSICO-CHEMICAL PROPERTIES
Table 9: Summary table for relevant physico-chemical studies
Method Results Remarks Reference
EEC A10 not highly flammable Franke, J.
(2005)
EEC Al16 No self ignition was ob- Franke, J.
served up to the maximum (2005)
test temperature of 403 °C.
EEC Al4 not explosive Smeykal, H.
(2002)
EEC Al7 no oxidizing properties Franke, J.
(2005)

13
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4 HUMAN HEALTH HAZARD ASSESSMENT

In total, three technical extracts were submitted for the evaluation as the pesticide active ingredient
“Azadirachtin”. The notifiers named their extracts “Neem Azal”, Fortune Aza” or “NPI1720”/”ATI
720”. A fourth notifier (IAB) did not submit any toxicological data; hence, this latter extract is not
covered by this CLH dossier.

One technical extract was submitted for the evaluation as the biocide active ingredient “margosa
extract (product type 18)”. The extracts named “margosa extract (product type 18)” and Neem Azal
under these two procedures are produced by the same company, the applicant/notifier is the same
and the submitted toxicological data/information is the same. A further extract was notified as bio-
cide active ingredient (initially under product type 19) by another company, which is not covered by
this CLH dossier and therefore, no data/information from that dossier is included.

Experts for identity of chemical substances were of the opinion that Azadirachtin and margosa ex-
tract are distinct substances in the meaning of REACH and CLP regulations, hence the German CA
decided that two separate CLH dossies need to be prepared. Even though the identity of “Aza-
dirachtin” or “margosa extract (product type 18)” and the data available / needed for their evalua-
tion are distinct?, it was decided to have identical toxicological chapters in the CLH dossiers for
both substances. This was mainly based on the evaluation of toxicological similarity of the extracts
(see below).

The terms Azadirachtin and Margosa extract are used as synonyms within the context of this report.

The technical extracts evaluated in this report are extracts of seed kernels of neem tree. Constituents
of kernels can differ from the constituents of other parts of neem tree (e.g., leaves, flowers, stem
bark) qualitatively and quantitatively. Additionally, the extraction process (e.g., pre-processing,
solvent, temperature, clean up) has a great impact on the constitution of the technical extract. It is
difficult to compare the results of published literature studies with the results of the studies that
were submitted for the PPP/BPD evaluation, as they were most often conducted with different test
compounds. Furthermore, only few constituents of neem tree are identified.

The extracts under evaluation consist of several components, e.g., Azadirachtin A, Azadirachtin B,
Nimbin or Salannin, of which Azadirachtin A has the highest abundance. Finally, both in the PPP
and the BPD procedure, the whole extracts were considered the toxicologically relevant substance,
because no toxicological data were available to demonstrate that certain components were responsi-
ble for the observed toxicological effects.

Aflatoxins might be present in the extracts; being relevant impurities, maximum levels were defined
for them.

The chemical compositions of the three extracts evaluated under the PPP procedure are distinct (c.f.,
confidential annex). During an expert consultation in the PPP procedure, the similarity of the toxi-
cological properties of the extracts was discussed. The findings observed (including the dose levels

1n fact, for the evaluation of “margosa extract (product type 18)” the studies performed with Neem Azal would be
sufficient; the studies performed with Fortune Aza and ATI 720 would not be needed for the evaluation of that sub-
stance (besides limitations in the studies on long-term toxicity/carcinogenicity and no developmental toxicity study in
rabbits, the data set of NeemAzal is rather complete).

14
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they occurred at) in the available studies on acute toxicity, short-term toxicity, genotoxici-
ty/mutagenicity and developmental toxicity were compared. The participants concluded that “the
Neem Azal and Fortune Aza extracts appear to be toxicologically equivalent. The ATI 720 extract
has a number of data gaps and therefore a conclusion cannot be drawn with regard to toxicological
equivalence” (cited from the meeting minutes). Since then, some more studies with ATI-720 have
been submitted by the applicant to support the assessment of equivalence, which are included in this
CLH report. The rapporteur concluded — taking into account these new data — that the extract ATI-
720 should be considered toxicologically equivalent with Neem Azal and Fortune Aza (this latter
evaluation was recently distributed for commenting).

Margosa extract was discussed during an expert consultation in the BPD procedure (technical meet-
ing 111 2010) and in general the evaluation by the rapporteur was agreed with.

Short summaries of the available information/data are included in this section. Longer (robust)
study summaries are included in section 9. They were extracted from the documentation submitted
for the EU PPP procedure (i.e., draft assessment report (2007), additional report (2009) and adden-
dum 7 (2013)). In certain cases, waiving arguments or argumentations only relevant for the PPP
procedure were removed. The assessments prepared for the PPP or BPD procedures are attached to
the technical dossier.

No information was provided by risk management whether registration dossiers are available nor
were such dossiers made available for the preparation of this CLH report. Therefore, no information
was included in this CLH dossier which was taken from a registration dossier for Azadirachtin or
margosa extract. ECHA indicated during accordance check, that no REACH registration dossiers
were available at that time.

4.1  Toxicokinetics (absorption, metabolism, distribution and elimination)

41.1 Non-human information

No studies submitted by the applicants

4.1.2 Human information

No studies submitted by the applicants

4.1.3 Summary and discussion on toxicokinetics

No studies were available on absorption, distribution, metabolism and excretion. Such studies re-
quire radioactive labelled compounds to allow the sensitive detection and identification of parent
compound and metabolites. Azadirachtin technical is a mixture of several different limonoids and
other compounds extracted from the seed kernels of the Neem tree. It is therefore not feasible to
perform a metabolism study with Azadirachtin technical. It is furthermore also not possible to per-
form such a study for its analytically leading compound Azadirachtin A due to the unavailability of
chemically synthesised and radioactively labelled Azadirachtin A, since it can be obtained by ex-
traction and cleanup of the seed kernels of the Neem tree only. [Note: in open literature a total syn-

15
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thesis of Azadirachtin A was described (reviewed in Jauch, 2008). However, having an overall re-
covery of 0.00015 %, it is considered of no practical use.] Therefore it is not possible to obtain ra-
dioactive labelled material and it was accepted that no studies on metabolism and toxicokinetics

were submitted.

No information was available on the products of mammalian metabolism. From in vitro experi-
ments it was evident that mammalian metabolism resulted in reduced cytotoxicity.

In vitro studies indicated that Azadirachtin was hydrolysed in aqueous media also at neutral pH
values. Therefore, it was conceivable that ester groups were hydrolysed in mammalian body.

4.2  Acute toxicity

421

4.2.1.1 Acute toxicity: oral

Non-human information

No mortalities were observed in all studies but that of Moorthy (1993, TOX9750130) with 20 %
dead rats in the high dose group. Clinical signs of toxicity (such as piloerection, pallor of the ex-
tremities, dullness, reduced activity) were seen, but resolved within a few days.

Table 10: Summary of acute oral toxicity

Animal species Number of Doses, route of LDso (Mg/kg bw) Reference year
& strain animals per administration, Test compound Method
dose level vehicle

Rat, 5M&S5F 5000 mg/kg bw, > 5000 McRae, 1997

Hsd/Ola:Sprague- gavage, NeemAzal TOX9700502

Dawley (CD) distilled water OECD TG 401
(10 mL/kg bw)

Rat, Wistar 5M&S5F 0, 1190, 2380, > 4760 Moorthy, 1993
4760 mg/kg bw NeemAzal TOX9750130
gavage (20 % mortality in high Similar to OECD TG
DMSO dose group) 401
(20 mL/kg bw)

Mouse, Swiss 5M&5F 0, 1190, 2380, > 3365 Moorthy, 1993

albino 3365 mg/kg bw NeemAzal TOX2006-592
gavage Similar to OECD TG
DMSO 401
(15 mL/kg bw)

Rat, 5M&5F 5000 mg/kg bw, > 5000 McRae, 1997

Hsd/Ola:Sprague- gavage, Fortune Aza TOX2005-2362

Dawley (CD) distilled water OECD TG 401
(10 mL/kg bw)

Rat, CD 5M&5F 5000 mg/kg bw, > 5000 Furedi-Machacek,
gavage, NP1 720 1990
1 % carboxy- TOX2005-2357
methyl cellulose OECD TG 401

4.2.1.2 Acute toxicity: inhalation

No mortalities were observed in all studies but that one of Jackson (1997, TOX2005-2373) with one
dead female in the treated group. Clinical signs of toxicity were seen during exposure (hunched

16
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posture, partial closed or red eyes, wetness around mouth) and after exposure (wet fur around snout
and jaws, exaggerated respiratory movements, wheezing, rales, mouth breathing), but resolved
within a few days. One male treated with Fortune Aza had dark subpleural foci on all lobes of the
lung and the deceased female showed severe congestion of the lungs and gas filled stomach.

Table 11: Summary of acute inhalation toxicity

Animal Number Doses, route of ad- LCs (mg/l) Reference year
species & | of animals | ministration, vehicle Test compound Method
strain per dose
level

Rat, Spra- 5M&5F | 0.72mg/L air (4 h), > 0.72 (highest attainable conc.) Jackson, 1997

gue-Dawley whole body NeemAzal TOX9750135
OECD TG 403

Rat, Spra- 5M&5F | 2.45 mg/L air (4 h), > 2.45 (highest attainable conc.) Jackson, 1997

gue-Dawley whole body Fortune Aza TOX2005-2373

(1 F died) OECD TG 403

Rat, Spra- 5M&S5F | 241 mg/Lair (4 h), > 2.41 (highest attainable conc.) Aranyi, 1990

gue-Dawley whole body NPI1-720-F (formulation) TOX2005-2371
OECD TG 403

4.2.1.3 Acute toxicity: dermal

No mortalities were observed in all studies. No clinical signs of toxicity were seen. In the study
with NP1 720, dermal reactions (oedema, erythema, eschra) were observed, but resolved within a

few days.
Table 12: Summary of acute dermal toxicity
Animal species Number of Doses, route of LDs, (mg/kg bw) Reference year
& strain animals per administration, Test compound Method
dose level vehicle
Rat, 5M&S5F 2000 mg/kg bw, > 2000 Mc Rae, 1997
Hsd/Ola:Sprague- dermal (24 h), NeemAzal TOX9700503
Dawley (CD) water moistened OECD TG 402
Rat, 5M&S5F 2000 mg/kg bw, > 2000 Mc Rae, 1997
Hsd/Ola:Sprague- dermal (24 h), Fortune Aza TOX2005-2370
Dawley (CD) water moistened OECD TG 402
Rabbit, New 5M&5F 2000 mg/kg bw, > 2000 Furedi-Machacek,
Zealand albino dermal (24 h), NP1 720 1990
water moistened TOX2005-2364
OECD TG 402

4.2.1.4 Acute toxicity: other routes

No studies with application via other routes were available.

422

Human information

No studies submitted by the applicants
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4.2.3 Summary and discussion of acute toxicity

The three tested technical extracts were of low acute toxicity following oral, dermal or inhalative
exposure. Single rats died after inhalation or gavage administration of Azadirachtin technical. No
further mortalities or signs of toxicity were observed in rats upon treatment with single doses via
either route.

4.2.4  Comparison with criteria

Table 13 presents the relevant CLP criteria. LD50/LC50 values after oral, dermal or inhalative ad-
ministration were above the threshold levels leading to a classification.

Table 13: CLP criteria for classification for acute toxicity

CLP criteria

Cat 4 (H302):
300 < LDsp <2000 mg/kg (oral)

Cat. 3 (H301):
50 < LDsp < 300 mg/kg (oral)

Cat. 2 (H300):
5 < LDsgp < 50 mg/kg (oral)

Cat. 1 (H300):
LDs, < 5 mg/kg (oral)

Cat. 4 (H332):
10.0 < LCsp <20.0 mg/1 (vapours)
1.0 < LCsy < 5.0 (dusts and mists)

Cat. 3 (H331):
2.0 < LCg < 10.0 mg/1 (vapours)
0.5 < LCsp < 1.0 (dusts and mists)

Cat. 2 (H330):
0.5 < LCsy <£2.0 mg/1 (vapours)
0.05 < LCgy < 0.5 (dusts and mists)

Cat. 1 (H330):
LCso < 0.5 mg/1 (vapours)
LCs < 0.05 (dusts and mists)

Cat. 4 (H312):
1000 < LDsp< 2000 mg/kg (dermal)

Cat. 3 (H311):
200 < LDse< 1000 mg/kg (dermal)

Cat. 2 (H310):
50 < LDsg< 200 mg/kg (dermal)

Cat. 1 (H310):
LDso< 50 mg/kg (dermal)

18



CLH REPORT FOR AZADIRACHTIN

4.25  Conclusions on classification and labelling

In summary and based on the submitted data, Azadirachtin did not meet the criteria to be classified
for oral, dermal or inhalative toxicity according to the criteria in CLP regulation.

4.3  Specific target organ toxicity — single exposure (STOT SE)

4.3.1  Summary and discussion of Specific target organ toxicity — single exposure
Transient clinical signs of toxicity were seen in animals treated with single doses of the test materi-
als.

4.3.2  Comparison with criteria

Table 14: Classification criteria for Categories 1 and 2 of specific target organ toxicity-single exposure (C: guidance
value)

CLP criteria

Category 1 (H370) Substances that have produced significant toxicity in
humans

Oral (rat): C < 300 mg/kg bw or that, on the basis of evidence from studies in
experimental animals, can be presumed to have the

Dermal (rat or rabbit): C < 1000 mg/kg bw potential to produce significant toxicity in humans
following single exposure

Inhalative (rat, dust/mist/fume): < 1 mg/L/4 h - reliable and good quality evidence from human cases

or epidemiological studies; or

- observations from appropriate studies in experimental
animals in which significant and/or severe toxic effects
of relevance to human health were produced at
generally low exposure concentrations.

Category 2 (H371) Substances that, on the basis of evidence from studies
in experimental animals can be presumed to have the

Oral (rat): 2000 > C > 300 mg/kg bw potential to be harmful to human health following
single exposure

Dermal (rat or rabbit): 2000 > C > 1000 mg/kg bw - observations from appropriate studies in experimental
animals in which significant toxic effects, of relevance

Inhalative (rat, dust/mist/fume): 5> C > 1 mg/L/4 h to human health, were produced at generally moderate
exposure concentrations.

Category 3 (H335/H336) Transient target organ effects
This category only includes narcotic effects and

Guidance values respiratory tract irritation. These are target organ

do not apply (mainly based on human data) effects for which a substance does not meet the criteria

to be classified in Categories 1 or 2 indicated above.
These are effects which adversely alter human function
for a short duration after exposure and from which
humans may recover in a reasonable period without
leaving significant alteration of structure or function.

4.3.3  Conclusions on classification and labelling

Considering that the observed non-lethal effects reported after acute exposure were transient and
were not of considerably adverse nature with no significant impact on health, no classification with
STOT-SE is proposed.
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4.4 Irritation
441 Skinirritation

4.4.1.1 Non-human information

Very slight erythema (score: 1) were seen in animals treated with NeemAzal, but not in animals
treated with the other compounds. Erythema had resolved with in one day. No signs of systemic
toxicity were reported.

Table 15 Summary of skin irritation

Animal species | Number of Doses Result Reference
& strain animals Method
Rabbit, New 6M 0.5g(4h) Not irritating Parcell, 1996
Zealand albino NeemAzal TOX9700505
OECD TG 404
Rabbit, New 6M 0.5g(4h) Not irritating Parcell, 1997
Zealand albino Fortune Aza TOX2005-2378
OECD TG 404
Rabbit, New 3SM&3F 0.5g(4h) Not irritating Furedi-Machacek,
Zealand albino NP1 720 1990
TOX2005-2375
OECD TG 404

4.4.1.2 Human information

No studies submitted by the applicants

4.4.1.3 Summary and discussion of skin irritation

Azadirachtin technical extracts exhibited no irritating potential to skin.

4.4.1.4 Comparison with criteria

Table 16: CLP criteria

CLP criteria

Irritating to skin (Category 2, H315):

at least in 2/3 tested animal a positive response of:
Mean value of > 2.3 - < 4.0 for erythema/eschar or for
oedema

Highest score observed in skin irritation studies was 1 for erythema.
As the results did not meet the criteria laid down in CLP regulation classification and labelling for
skin irritation is not needed.

4.4.1.5 Conclusions on classification and labelling

In summary and based on the submitted data, Azadirachtin did not meet the criteria to be classified
for skin irritation/corrosion according to the criteria in CLP regulation.
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4.4.2 Eyeirritation

4.4.2.1 Non-human information

Dulling of cornea, discharge and redness of conjunctiva were seen 1 h after instillation of test com-
pounds. Effects declined with time and were absent within one or two days. Signs of eye irritation
were less severe than the criteria for classification would require.

Table 17: Summary of eye irritation

Zealand albino

Cornea opacity: 0.2/0.0/0.0
Iris: 0.0/0.0/0.0

Redness of conjunctivae:
1.3/0.0/0.0

Chemosis: 1.3/0.2/0.0

NPI 720

Animal species | Number of Doses Result* Reference
& strain animals Method
Rabbit, New 5M&1F 70 mg Not irritating Parcell, 1996
Zealand albino Cornea opacity: 0.0/0.0/0.0 TOX9700506
Iris: 0.0/0.0/ Q.O ] ) OECD TG 405
Redness of conjunctivae:
1.0/0.3/0.2
Chemosis: 0.7/0.3/0.0
NeemAzal
Rabbit, New I1M&SF 64 mg Not irritating Parcell, 1997
Zealand albino Cornea opacity: 0.0/0.0/0.0 TOX2005-2382
Redness of conjunctivae:
0.7/0.0/0.0
Chemosis: 0.0/0.0/0.0
Fortune Aza
Rabbit, New IM&2F 100 mg Not irritating Furedi-Machacek,

1990
TOX2005-2379
OECD TG 405

*, mean scores at the reading times (24 h /48 h /72 h)

4.4.2.2 Human information

No studies submitted by the applicants

4.4.2.3 Summary and discussion of eye irritation

Azadirachtin technical extracts exhibited very slight and reversible irritating potential to eye.

4.4.2.4 Comparison with criteria

Azadirachtin technical extracts exhibited very slight and reversible irritating potential to eye. The
severity of findings did not reach the critical thresholds to be classified as eye irritant.

Table 18: CLP criteria

CLP criteria

Irritating to eyes (Category 2, H319):

at least in 2/3 tested animal a positive response of:

corneal opacity: > 1 and/or

iritis: > 1 and/or

conjunctival redness: > 2 and/or
conjunctival oedema (chemosis): > 2
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4.4.2.5 Conclusions on classification and labelling
In summary and based on the submitted data, Azadirachtin did not meet the criteria to be classified
for eye irritation/corrosion according to the criteria in CLP regulation.
4.4.3 Respiratory tract irritation

No specific studies (conducted in non-humans or humans) concerning respiratory tract irritation
were available. In the acute inhalation studies in rats, findings relating to changes in respiratory
pattern were transient and of low severity. Neither histopathological findings nor practical observa-
tions in humans are available. In summary and based on the submitted data, Azadirachtin did not
meet the criteria to be classified as respiratory tract irritant.

45  Corrosivity

No specific studies regarding corrosion were submitted. Corrosion was not seen in the studies for
dermal or eye irritation. Hence, no classification for corrosion of skin or eye was needed. Please
compare also section 4.4 (Irritation).

4.6 Sensitisation
4.6.1 Skin sensititsation

4.6.1.1 Non-human information

NeemAzal and Fortune Aza were tested according to the protocol of Magnusson & Kligman,
whereas NP1 720 was tested according to Buehler, i.e. without adjuvant. Fortune Aza, NeemAzal,
and NP1 720 showed sensitising potential upon skin contact.

Table 19: Summary of skin sensitisation

Animal species | Number of Doses Result Reference
& strain animals Method
Guinea pig, 20 M treat- | Intradermal: Sensitising (M&K) Allan & Coleman,

Dunkin Hartley | ed 5 % (w/v) in ace- [all animals sensitised] 1997

albino 10 control tone/alembicol NeemAzal TOX9700507
Dermal: OECD TG 406
80 % in acetone

Guinea pig, 20 M treat- | Intradermal: Sensitising (M&K) Allan & Coleman,

Dunkin Hartley | ed 0.5 % (w/v) in ace- [all animals sensitised] 1997

albino 10 control tone/alembicol Fortune Aza TOX2005-2384
Dermal: OECD TG 406
60 % in alembicol

Guinea pig, 10 M treat- | Dermal: Sensitising (Buehler) Sherwood, 1990

Hartley albino ed 25 % (w/v) in etha- [2/10 animals sensitised] TOX2005-2383

10 control nol NPI 720 OECD TG 406

Slight irritation was observed in all animals after intradermal application of NeemAzal or solvent
(Allan & Coleman, 1997 TOX9700507). Necrosis was recorded in sites receiving Freund’s com-
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plete adjuvant. One day before dermal application, skin was treated with a 10 % solution of SDS in
petrolatum. Slight erythema were observed after topical application of test compound or vehicle in
treated or control animals, respectively. On challenge, no skin reactions were observed in control
animals. In contrast, all animals of treatment group showed slight to well defined oedema and ery-
thema upon challenge with NeemAzal solutions (40 and 80 % in acetone). Hence, NeemAzal
showed sensitising properties by skin contact.

Slight irritation was observed in all animals after intradermal application of Fortune Aza or solvent
(Allan & Coleman, 1997 TOX2005-2384). Necrosis was recorded in sites receiving Freund’s com-
plete adjuvant. One day before dermal application, skin was treated with a 10 % solution of SDS in
petrolatum. Moderate erythema was observed in test animals following topical application with test
compound,; slight erythema was seen in control animals. All animals of the treatment group showed
well defined oedema upon challenge with Fortune Aza solutions (30 and 60 % in alembicol). In
control animals, no erythema or oedema were observed. Therefore, Fortune Aza showed sensitising
properties by skin contact.

Treatment with NP1 720 for induction led to slight to well defined erythema. Positive erythema re-
actions (i. e., a score greater/equal to 2) were observed in two of ten treated Guinea pigs but not in
any of the controls during the challenge phase of this study.

Deficiencies of this study were: (1) no data on the latest reliability check performed by the laborato-
ry, (2) only 10 animals (instead of 20). According to the criteria laid down in CLP regulation, a test
(non-adjuvant test method) with more than 15 % positive animals is considered positive. 2/10 ani-
mals, i.e. 20 %, showed positive response to challenge. Moreover, the Buehler test is not as rigorous
as the Magnusson & Kligman assay, where the other extracts were found to be sensitising. There-
fore, NP1 720 is considered to be a skin sensitiser.

4.6.1.2 Human information

No studies submitted by the applicants

4.6.1.3 Summary and discussion of skin sensitisation

Fortune Aza, NeemAzal, and NPI 720 showed sensitising potential by skin contact.

4.6.1.4 Comparison with criteria

Table 20 present the toxicological results in comparison with CLP criteria.
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Table 20: Results of skin sensitisation tests in comparison with CLP criteria

Toxicological result CLP criteria
NeemAzal: Guinea pig maximisation test
20/20 animals positive Category 1A (H317):
5 % intra dermal induction concentra- | > 30 % responding at < 0.1 % intradermal induction dose or
tion > 60 % responding at > 0.1 % to < 1 % intradermal induction dose
Fortune Aza: Category 1B (H317):
20/20 animals positive > 30 % to < 60 % responding at > 0,1 % to < 1 % intradermal induction dose
0.5 % intra dermal induction concen- | or
tration > 30 % responding at > 1 % intradermal induction dose
NPI 720: Buehler assay
2/10 animals positive Category 1A (H317):
25 % topical induction concentration | > 15 % responding at < 0.2 % topical induction dose or
> 60 % responding at > 0.2 % to < 20 % topical induction dose
Category 1B (H317):
> 15 % to <60 % responding at > 0.2 % to < 20 % topical induction dose or
> 15 % responding at > 20 % topical induction dose

Results with NeemAzal and NPI 720 lead to a classification in category 1B, whereas results with
Fortune Aza lead to category 1A. Considering the contradictory categories, it is proposed to place
Azadirachtin into category 1 (without sub categories).

4.6.1.5 Conclusions on classification and labelling

In summary and based on the submitted data, Azadirachtin did meet the criteria laid down in CLP
regulation (as amended) to be classified with Skin sensitisation category 1 (H317 - May cause an
allergic skin reaction)

4.6.2 Respiratory sensitisation

No data/information (from non-humans or humans) was submitted that would allow an evaluation
of sensitising properties for the respiratory tract.

4.7  Specific target organ toxicity (CLP Regulation) — repeated exposure (STOT RE)

4.7.1  Non-human information
Studies in rats with repeated oral administration of test compound were available. Neither studies
with other species, nor studies with other routes of administration were submitted.

4.7.1.1 Repeated dose toxicity: oral

Rats were treated with repeated doses of the different Azadirachtin technical extracts. Toxicity of
NeemAzal was assessed in a range of 14 to 90 daily doses. Fortune Aza was tested in 28-d and 90-d
studies. ATI 720 was only tested in a 90-d study.

Clear evidence of toxicity was observed in the 28-d study with NeemAzal (Waterson, 1997,
TOX9700508) in rats receiving dose levels of 3200, 8000 or 20000 ppm. Upon histopathological
examination all treated animals showed signs of substance effects in the thyroid (follicular epithelial

24



CLH REPORT FOR AZADIRACHTIN

hypertrophy) and the liver (periportal hepatocyte eosinophilia with clumping). Bodyweight gain
was reduced in animals with dietary dose levels of 20000 and 8000 ppm. In animals receiving
20000 ppm, hepatocyte hypertrophy was noted. A NOAEL could not be established, the LOAEL
was the lowest dose tested of 300 mg/kg bw/d (3200 ppm).

After treatment of rats for 90 d with 6400 ppm of NeemAzal in feed (achieved dose 490 and 525
mg/kg bw/d for males and females, respectively), evidence of hepatotoxicity (in both sexes: organ
weight increase, hepatocyte hypertrophy; in females only: periportal fat deposition, (minimally)
increased blood protein levels) was observed (Waterson, 1997, TOX9700509). Furthermore, effects
on haematology (females: higher mean platelet values, (slightly) reduced thrombotest values; males:
prolonged blood coagulation (APTT), prolonged thrombotest-values) and thyroid (increased relative
weight, slight increase of incidence of follicular epithelial hypertrophy) were seen. At 1600 ppm
(achieved dose 123 and 135 mg NeemAzal/kg bw/d for males and females, respectively) increased
incidence and severity of periportal fat deposition was noted in females only, while slightly in-
creased total protein levels were noted for both sexes and prolonged APTT values for males only.
At 400 ppm (achieved dose 32 and 36 mg/kg bw/d for males and females, respectively) and
100 ppm (achieved dose 8 and 9 mg/kg bw/d for males and females, respectively) no signs of tox-
icity were observed. The NOAEL in this study was 32 mg/kg bw/d (400 ppm).

Fortune Aza was fed to rats during a period of 28 d (Waterson & Dawe, 1997, TOX2005-2385) in
dose levels of 4000, 8000 or 16000 ppm. Clear evidence of toxicity was observed at the 16000 and
8000 ppm dose levels, where reduced bodyweight gain was noted for both sexes, reduced feed in-
takes were also observed at these levels. Various macroscopic findings in these two dose groups
were considered to be a result of the effect on bodyweight (reduction in adipose tissue, small pros-
tate glands, small ovaries and uteri). Clinical signs included piloerection in three males and one
female of the high dose group. At 4000 ppm bodyweight was affected only during the first four
days of the study. However, dose-related changes were noted in liver weights of both sexes, adrenal
and ovary weights in females. In the absence of histological examination, these findings account as
adverse effects. A NOAEL could not be established, the LOAEL was the lowest dose tested of 400
mg/kg bw/d (4000 ppm).

Following treatment of rats with Fortune Aza for 90 d (Waterson & Dawe, 1997, TOX2005-2386)
in dose levels of 100, 400, 1600 or 6400 ppm, A wide range of signs of toxicity were observed in
the 6400 ppm dose group, including hepatotoxicity (bile duct hyperplasia; hepatocyte hypertrophy,
weight increase), effects on reproductive organs (organ weights in females decreased, decreased
number of corpora lutea; endometrial atrophy in uterus, marked atrophy in testes seminiferous tubu-
lar) and sciatic nerve degeneration (Table 22). Furthermore, low food intake (81 % and 77 % of
control in males and females, respectively) and low bodyweight gain (66 % and 60 % of control in
males and females, respectively) were observed. At 1600 ppm (corresponding to 140 and
180 mg/kg bw/d for males and females, respectively) effects on liver (same effects as in 6400 ppm
dose group) and on ovaries (slightly reduced weight, reduced number of corpora lutea) were noted.
At 400 ppm (corresponding to 33 and 40 mg/kg bw/d for males and females, respectively) increased
bodyweight adjusted liver weights in females were noted. As the effect on liver weight was not
supported by histological findings, this dose level was considered the NOAEL.

Administration of ATI-720 (Johnson, 1994, TOX2005-2388) at a high dietary level (10000 ppm,
corresponding to 585 mg and 680 mg/kg bw/d for males and females, respectively) over a period of
90 d resulted in several toxicological effects related to the test compound, including hepatotoxicity
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(organ weight increased, yGT), altered haematologic parameters (MCV and MCH decreased, RBC
count increased, in females haemoglobin and haematocrit decreased), and hair loss. Decreased pal-
atability of the test diet resulted in decreased feed intake, and, consequently, decreased bodyweight
gain and bodyweight were observed in both sexes. Both, absolute and relative liver weights in fe-
males were significantly increased also in the mid dose group (2500 ppm, corresponding to 145 mg
and 180 mg/kg bw/d for males and females, respectively). Additionally, yGT was increased in fe-
males of this dose level. No treatment related histopathological changes were observed in any of the
treatment groups. Based on these observations the NOAEL was 500 ppm for females (correspond-
ing to 35 mg/kg bw/d) and 2500 ppm (145 mg/kg bw/d) for males.

Table 21: Summary of oral RDT

1420 mg/kg bw/d in
males; 0, 400, 880,
1420 mg/kg bw/d in
females)

Feed

28-d

8000, 16000 ppm:

bw gain and feed intake |;
clinical signs (16000 only)
4000 ppm:

initial bw gain |; organ wt
(liver 1; females only: ad-
renals |, ovaries |)

Animal species | Number Doses, vehicle, du- Result Reference
& strain of animals ration Test compound
Method
Rat, CD 5M&5F | 20000, 50000 ppm LOAEL.: 20000 ppm (2000 Waterson & Haw-
(equivalent to 2000, mg/kg bw/d) kins, 1995
5000 mg/kg bwi/d) bw |; feed intake TOX9750142
Feed (50000ppm) | NeemAzal
2-wk OECD TG: n.a. (only
data on bodyweight,
food consumption,
daily observations)
Rat, Crt: CD 5M&5F | 0,3200, 8000, 20000 | LOAEL: 300 mg/kg bw/d Waterson, 1997
(SD) BR ppm (0, 320, 770, (3200 ppm) TOX9700508
1850 mg/kg bw/d in | All dose levels: NeemAzal
males; 0, 300, 790, hepato toxicity (periportal OECD TG 407
1750 mg/kg bw/d in hepatocyte eosinophilia with
females) clumping), thyroid toxicity
Feed (follicular epithelial hyper-
4-wk trophy)
20000 ppm:
hepatocyte hypertrophy; bw
gain |
8000 ppm:
bw gain | in females
Rat, Crt: CD 10M & 0, 100, 400, 1600, NOAEL: 32 mg/kg bw/d Waterson, 1997
BR 10F 6400 ppm (0, 8, 32, (400 ppm) TOX9700509
123, 490 mg/kg bw/d | 6400 ppm: NeemAzal
in males; 0, 9, 36, liver (wt 1; hepatocyte hy- OECD TG 408
135, 525 mg/kg bw/d | pertrophy, periportal fat
in females) deposition, blood protein
Feed levels 1), thyroid (rel. wt 1;
90-d follicular epithelial hyper-
trophy)
1600 ppm:
liver (periportal fat deposi-
tion in females), haematolo-
gy / clinical chemistry (total
protein 1, prolonged APTT)
Rat, Crt: CD 5M&5F | 0,4000, 8000, 16000 | LOAEL: 400 mg/kg bw/d Waterson & Dawe,
(SD) BR ppm (0, 400, 780, (4000 ppm) 1997

TOX2005-2385
Fortune Aza
OECD TG 407 (no
histopathology)
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Animal species | Number Doses, vehicle, du- Result Reference
& strain of animals ration Test compound
Method
Rat, Crt: CD 1I0M& 0, 100, 400, 1600, NOAEL: 33 mg/kg bw/d Waterson & Dawe,
(SD) BR 10F 6400 ppm (0, 8.5, 33, | (400 ppm) 1997
140, 520 mg/kg bw/d | 6400 ppm: TOX2005-2386
in males; 0, 11, 40, liver (wt 1, bile duct hyper- | Fortune Aza
180, 550 mg/kg bw/d | plasia, hepatocyte hypertro- | OECD TG 408
in females) phy), ovary (wt |, no. of
Feed corpora lutea |), sciatic
90-d nerve (fiber degeneration),
bw gain and food intake |
1600 ppm:
liver (wt 1, bile duct hyper-
plasia, hepatocyte hypertro-
phy), ovary (wt slightly |,
no. of corpora lutea |)
400 ppm:
liver wt 1 but without histo-
logical findings
Rat, Sprague I0M& 0, 500, 2500, 10000 NOAEL.: 35 mg/kg bw/d Johnson, 1994
Dawley 10F ppm (0, 30, 145,585 | (500 ppm) in females TOX2005-2388

mg/kg bw/d in males;
0, 35, 180, 680
mg/kg bw/d in fe-
males)

Feed

90-d

145 mg/kg bwi/d (2500 ppm)
in males

10000ppm:

liver (wt 1, YGT 1), haema-
tology (MCV |, MCH ),
bw gain |

2500 ppm (females only):
liver (wt 1, yGT 1)

ATI 720
OECD TG 408 (no
urinalysis)
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Table 22: Microscopical findings in the rat 90-d study with Fortune Aza (Waterson & Dawe, 1997, TOX2005-2386)

Male Female
Dose level (ppm) 0 100 400 1600 | 6400 0 100 400 1600 | 6400
Number of organs examined 10 10 10 10 10 10 10 10 10 10
Hepatocyte hyper- | Minimal 0 0 0 0 2 0 0 0 0 0
trophy — periportal
Bile duct hyper- Total 0 0 0 8** 10** 0 0 0 0 10**
Liver plasia Trace 0 0 0 8** 0 0 0 0 0 10**
Minimal 0 0 0 0 10** |0 0 0 0 0
Hepatocyte cyto- Total 0 0 0 9** 10** |0 0 0 0 10**
plasmic eosino- Trace 0 0 0 9** 0 0 0 0 0 6**
philia with clump- | Minimal 0 0 0 0 10** |0 0 0 0 4*
ing — periportal
Number of organs examined 10 10 10 10 10 10 10 10 10 10
Thyroid Follicular epithelial | Trace 0 0 0 0 3 0 0 0 0 4*
hypertrophy
Number of animals examined 10 10 10 10 10
Absent corpora lutea 0 0 0 1 0
Ovaries Apparent decreased numbers of 1 0 1 1 10**
corpora lutea
Group mean number of corpora 36 39 38 28 21
lutea§
Uterus Number o_f organs examined 10 10 10 10 10
Endometrial atrophy 0 0 0 0 6**
Number of organs examined 10 10 10 10 10
Seminiferous Total 0 0 1 1 2
Testes tubular atrophy Trace 0 0 1 0 0
Moderate 0 0 0 1 0
Marked 0 0 0 0 2
Number of organs examined 10 10 10 10 10
Absence of spermatozoa 0 0 0 0 1
Decreased sperma- | Marked 0 0 0 0 1
Epididymi- | tozoa
des Abnormal sperma- | Moderate 0 0 0 1 0
tids in ducts
Ductal epithelial Trace 0 0 0 0 1
vacuolisation
Number of organs examined 10 10 10 10 10 10 10 10 10 10
Sciatic Nerye fiber degen- | Total 4 5 5 4 8 1 2 4 3 7**
nerve eration Trgc'e 4 4 5 3 5 1 2 3 3 2
Minimal 0 1 0 1 3 0 0 0 0 5*
Moderate 0 0 0 0 0 0 0 1 0 0
Fisher’s Exact Test: *p < 0.05; ** p <0.01 8: Statistical analysis not performed

4.7.1.2 Repeated dose toxicity: inhalation

No studies with repeated dose inhalative administration were available.

4.7.1.3 Repeated dose toxicity: dermal

No studies with repeated dose dermal administration were available.

4.7.1.4 Repeated dose toxicity: other routes

No studies with repeated dose administration via other routes were available.

4.7.1.5 Human information

No studies submitted by the applicants
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4.7.1.6 Other relevant information

No studies with other mammalian species were submitted. There was no indication for toxic effects
from feeding studies published in open literature conducted in various farm animals (cows, calves,
and bulls, buffalo calves, growing pigs, sheep) with water-washed Neem seed kernel cake (typical
contents were between 0.1 and 1 g AzaA/kg) (studies summarised by the notifiers: Anonymous,
2002, TOX2005-2335; Pfau, 2005, TOX2005-2389). No signs of toxicity regarding a diverse spec-
trum of parameters tested were reported upon admixing up to 45 % water-washed Neem seed kernel
cake to the regular concentrate mixture. Such feeding studies in farm animals were conducted for up
to twelve months and no adverse effects were noted. Parameters were milk production in cows,
sperm quality in bulls, growth rate in piglets, and cattle, meat characteristics. Also red and white
cell counts as well as haemoglobin and liver enzymes were unaffected.

Unfortunately, the available data allow only a very rough estimate of the amount of Azadirachtin to
which the farm animals were exposed. According to the applicant, the highest concentration of
neem extract in the diet of goats receiving 25 % “water washed neem seed kernel cake”
(WWNSKUC) as protein concentrate mixture was 375 ppm. Growing calves were fed a concentrate
mixture containing 45 % water-washed Neem seed kernel cake, based on the Azadirachtin A con-
tent, this was equivalent of a dietary dose of approx. 675 ppm NeemAzal. Using standard conver-
sion factors for goats and cattle to adjust dietary concentrations to a mean daily intake per kg body-
weight, assuming a fraction of one third of the protein concentrate mixture in the total diet and tak-
ing into account the variability in Azadirachtin A content in the extracts and other neem products, a
mean daily dose of Azadirachtin A in the range of 3-9 mg/kg bw (equivalent to 9-27 mg
NeemAzal/kg bw) may be calculated. This would be in the same order of magnitude as the NOAEL
in the subchronic study in rats and is much lower than doses that produced adverse effects in those
experiments.

4.7.1.7 Summary and discussion of repeated dose toxicity

Effects seen in repeated-dose studies had NOAELSs in the range of approx. 30 mg/kg bw/d with a
LOAEL of approx. 120-180 mg/kg bw/d. Effects were seen predominantly in liver. Thyroid follicu-
lar epithelium hypertrophy was seen in the study with NeemAzal (Waterson, 1997, TOX9700508)
at a dose level of 6400 ppm (achieved dose 490 and 525 mg/kg bw/d for males and females, respec-
tively); no studies were submitted, to explore if this effect was secondary to liver enzyme induction,
which might be indicated by liver weight increase.

Concerning the sciatic nerve fibre degeneration seen in the high dose group (550 mg/kg bw/d in
females) treated with Fortune Aza, no similar findings were observed in any other study (nerve fi-
bres were also assessed in 90-d studies in rats with NeemAzal and ATI-720, in the 2-yr study in rats
with NeemAzal and 18-mo study in mice with NeemAzal-F5%). Even though, studies with FOB
were not available, regular observance of the animals for abnormal clinical signs did not cause con-
cern of neurotoxicity.

Additionally, in rats treated with 6400 ppm Fortune Aza effects on the ovaries were observed: de-
crease of organ weight and reduction of number of corpora lutea. In lower extent these effects were
also seen in 1600 ppm group animals. The reason for the weight decrease was not further evaluated.
Effects at 6400 ppm might be associated with the marked decrease of bodyweight gain.
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4.7.1.8 Summary and discussion of repeated dose toxicity findings relevant for classification

as STOT RE according to CLP Regulation

Severe effects (such as sciatic nerve fibre degeneration) were seen in a 90-d rat study in rats with

Fortune Aza. However, the effect level was above the guidance value for classification.

4.7.1.9 Comparison with criteria of repeated dose toxicity findings relevant for classification

as STOT RE

Table 23 presents the CLP criteria for classification.

Table 23: criteria of specific target organ toxicity — repeated exposure

CLP criteria

Category 1 (H372):

Substances that have produced significant toxicity in humans or that, on the basis of evidence from studies in exper-
imental animals, can be presumed to have the potential to produce significant toxicity in humans following repeated
exposure.

Substances are classified in Category 1 for target organ toxicity (repeat exposure) on the basis of:

reliable and good quality evidence from human cases or epidemiological studies; or observations from appropriate
studies in experimental animals in which significant and/or severe toxic effects, of relevance to human health, were
produced at generally low exposure concentrations.

Equivalent guidance values for 28-day and 90-day studies:

Oral, rat:

28-day: <30 mg/kg bw/d

90-day: < 10 mg/kg bw/d

Category 2 (H373):

Substances that, on the basis of evidence from studies in experimental animals can be presumed to have the potential
to be harmful to human health following repeated exposure.

Substances are classified in category 2 for target organ toxicity (repeat exposure) on the basis of observations from
appropriate studies in experimental animals in which significant toxic effects, of relevance to human health, were
produced at generally moderate exposure concentrations.

Guidance dose/concentration values are provided below (see 3.9.2.9) in order to help in classification.

In exceptional cases human evidence can also be used to place a substance in Category 2.

Equivalent guidance values for 28-day and 90-day studies:

Oral, rat:

28-day: <300 mg/kg bw/d

90-day: < 100 mg/kg bw/d

No severe findings were observed in rats at dose levels below the respective guidance values.

Hence, it is proposed not to classify for STOT-RE.

4.7.1.10 Conclusions on classification and labelling of repeated dose toxicity findings rele-

vant for classification as STOT RE

Classification for effects seen in repeated-dose studies was considered not necessary.

30



CLH REPORT FOR AZADIRACHTIN

4.8  Germ cell mutagenicity (Mutagenicity)
4.8.1  Non-human information

4.8.1.1 In vitro data

The results of the submitted tests did not show a potential to induce gene mutations under the test
conditions used. All extracts showed clastogenic activity in cytotoxic concentrations in chromoso-
mal aberration test in cultured human lymphocytes.

In the chromosomal aberration study with NeemAzal (Stien, 2006, TOX2006-739), cytotoxicity
(lower mitotic index) was observed in concentrations of 2500 pg/mL and above; in these concentra-
tions, test compound was observed to precipitate. Significantly increased CA rate was observed at
5000 pg/mL without metabolic activation (4 h exposure). The aberration rates in the other incuba-
tions were within the range of incubations with solvent or within the range of historical control in-
cubations.

In the study with Neem seed extract (Stien, 2006, TOX2006-463), lower mitotic index was ob-
served in concentrations of 250 pg/mL after 4-h exposure (with and without metabolic activation).
In the experiment with 24 h exposure, cytotoxicity was observed at concentrations of 125 pg/mL.
(Significantly) increased aberration rates were observed at a concentration of 500 pg/mL in the ex-
periments with the shorter exposure time. In the experiment with 24 h of incubation, this was ob-
served at 125 pg/mL. In all these cases, the report pointed out that there were not enough (i.e., 100)
metaphases available to be evaluated.

In the study with Azadirachtin tech. (Stien, 2006, TOX2006-464), lower mitotic index was ob-
served in concentrations of 125 or 250 pg/mL after 4-h exposure (with and without metabolic acti-
vation, respectively). In the experiment with 24 h exposure, cytotoxicity was observed at concentra-
tions of 125 pug/mL. Significantly increased aberration rates were observed at a concentration of
500 pg/mL in the experiments with the shorter exposure time (with and without metabolic activa-
tion). In all these cases, the report pointed out that there were not enough (i.e., 100) metaphases
available to be evaluated.
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Table 24: Summary of in vitro mutagenicity

Test system Test object Concentration Results Reference
Test compound Method
Ames test Salmonella typhimurium 50-5000pug/plate | Non mutagenic (+/- S9) Jones & Gant, 1997
TA98, TA100, TA1535, NeemAzal TOX9700511
TA1537, TA1538 OECD TG 471
Salmonella typhimurium 50-5000pug/plate | Non mutagenic (+/- S9) Jones & Gant, 1997
TA98, TA100, TA1535, Fortune Aza TOX2005-2393
TA1537, TA1538 OECD TG 471
Salmonella typhimurium 50-5000pg/plate | Non mutagenic (+/- S9) Barbera, 1990
TA98, TA100, TA1535, NPI 720 TOX2005-2392
TA1537, TA1538 OECD TG 471
CA Cultured human lympho- 312.5-5000 Clastogenic (- S9), Stien, 2006
cytes pg/mL non-clastogenic (+ S9) TOX2006-739
NeemAzal OECD TG 473
Cultured human lympho- 15.6-1000 Clastogenic (+/- S9) Stien, 2006
cytes pg/mL Azadirachtin techn. (SIP- | TOX2006-464
CAM) OECD TG 473
Cultured human lympho- 15.6-500 pg/mL | Clastogenic (+/- S9) Stien, 2006
cytes Neem seed extract (MIT- TOX2006-463
SuUl) OECD TG 473
HPRT gene | CHO cells (25)200-1250 Non mutagenic (+/- S9) Adams & Kirkpat-
mutation pag/mL NeemAzal rick, 1997
TOX9700512
OECD TG 476
CHO cells 5-750 pg/mL Non mutagenic (+/- S9) Adams & Ransome,
Fortune Aza 1997
TOX2005-2395
OECD TG 476
V79 cells 9.77-1250 Non mutagenic (+/- S9) Fligge, 2011
pg/mL Azatin technical* ASB2012-6693
OECD TG 476

* the study with “Azatin technical” was submitted by the notifier of the technical material “ATI 720”

4.8.1.2 In vivo data

The tested extracts did not induce micronucleated polychromatic erythrocytes, when tested in
mouse micronucleus assay. Ratio of polychromatic to normochromatic erythrocytes was decreased
in mice treated with Fortune Aza, indicating that the test compound had reached bone marrow,
whereas there was no influence on the ratio of polychromatic to normochromatic erythrocytes in
mice treated with NeemAzal or Azatin. The top dose in the study with Azatin was limited by toxici-

ty observed in the range-finding study.
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Table 25: Summary of in vivo mutagenicity

Test sys- - . Result Reference
tem Method Route of administration Dose levels Test compound Method
Micronucleus 0, 1250, . Proudlock et
Mice, CD-1 | test, bone mar- | Gavage (1 % methyl cellulose) | 2500, 5000 Non genotoxic al., 1997
' ' ' NeemAzal TOX9700513
row mg/kg bw OECD TG 474
Micronucleus 0, 1250, . Proudlock et
Mice, CD-1 | test, bone mar- | Gavage (1 % methyl cellulose) | 2500, 5000 Non genotoxic al., 1997
' ' ! Fortune Aza TOX2005-2399
row mg/kg bw OECD TG 474
. . Fliigge, 2011
wice | MO | Gauge 0a s oo | 050, | N0 | g
NMRI o pylmethyl cellulose) oW 9kg i 14529
OECD TG 474

*, the study with “Azatin technical” was submitted by the notifier of the technical material “ATI 720”

4.8.2

Human information

No studies submitted by the applicants

4.8.3

Other relevant information

No other relevant information available.

48.4

Summary and discussion of mutagenicity

The three Azadirachtin technical extracts were tested in a battery of in vitro and in vivo genotoxicity
assays, measuring different mutagenicity endpoints like gene mutations in bacterial and mammalian
cells, and chromosomal mutations in vitro and in vivo.

The results of all the tests did not show a potential to induce gene mutations of the Azadirachtin
technical extracts under the test conditions used. However, all extracts showed clastogenic activity
in cytotoxic concentrations in chromosomal aberration test in cultured human lymphocytes. The

tested extracts did not show genotoxic potential in an in vivo micronucleus test in mice.

33




CLH REPORT FOR AZADIRACHTIN

48,5 Comparison with criteria

Following criteria for classification for gem cell mutagens are given in CLP regulation:

CLP regulation

The classification in Category 1A is based on positive evidence from human epidemiological studies. Substances to
be regarded as if they induce heritable mutations in the germ cells of humans.

The classification in Category 1B is based on:

— positive result(s) from in vivo heritable germ cell mutagenicity tests in mammals; or

— positive result(s) from in vivo somatic cell mutagenicity tests in mammals, in combination with some evidence
that the substance has potential to cause mutations to germ cells. It is possible to derive this supporting evidence
from mutagenicity/genotoxicity tests in germ cells in vivo, or by demonstrating the ability of the substance or its
metabolite(s) to interact with the genetic material of germ cells; or

— positive results from tests showing mutagenic effects in the germ cells of humans, without demonstration of
transmission to progeny; for example, an increase in the frequency of aneuploidy in sperm cells of exposed people.

The classification in Category 2 is based on:

— positive evidence obtained from experiments in mammals and/or in some cases from in vitro experiments, ob-
tained from:

— somatic cell mutagenicity tests in vivo, in mammals; or

— other in vivo somatic cell genotoxicity tests which are supported by positive results from in vitro mutagenicity
assays.

Note: Substances which are positive in in vitro mammalian mutagenicity assays, and which also show chemical
structure activity relationship to known germ cell mutagens, shall be considered for classification as Category 2
mutagens.

No human data are available, hence a classification in category 1A is not possible. Neither in vivo
heritable germ cell mutagenicity tests nor positive results from in vivo somatic cell mutagenicity
tests in mammals are available; hence a classification in 1B is not possible. Some in vitro studies
(clastogenicity) were positive, others (Ames, HPRT) and the respective in vivo studies showed a
negative outcome, hence a classification in category 2 is considered not necessary.

4.8.6  Conclusions on classification and labelling

No classification for mutagenicity was considered necessary, as criteria laid down in CLP regula-
tion were not met.

4.9  Carcinogenicity
49.1 Non-human information

4.9.1.1 Carcinogenicity: oral

In a two year carcinogenicity study in rats (Kumar, 2000, TOX2001-170), NeemAzal technical was
dosed up to 448 mg/kg bw in males or 635 mg/kg bw/d in females (6400 ppm in feed). No test sub-
stance related carcinogenic effect was seen in this study. Gross and histopathologic findings were
considered incidental and typical of the rat strain employed. No effects were found, thus the high
dose level was considered the NOAEL. Deficiencies in the study design of this study concerning
chronic toxicity (urinalysis not performed; haematology and clinical chemistry performed only after
6 and 12 and at necropsy with limited parameters assessed) can be put aside with information of
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subchronic and carcinogenicity studies (urinalysis: histopathological investigation of kidneys and
blood urea nitrogen concentration in this long-term study and urinalysis in 90-d study did not indi-
cate nephrotoxicity; haematology/clinical chemistry: full macro- and microscopic pathological in-
vestigation showed no adverse findings (all findings were considered incidental and typical for the
rat strain employed) and full clinical chemistry analysis was performed in 90-d study and showed
only few modified parameters which were not investigated in this long-term study [MCV, MCHC,
globulin]). In conclusion and considering the information requirements for pesticides and biocides,
the list of parameters examined in this study was not fully complete as compared to requirements of
OECD guidelines 452 and 453. It however appears unlikely that toxicologically relevant adverse
changes with respect to these parameters have been overlooked by these omissions.

The results of this study are not in agreement with the results of the 90-d feeding studies in rats. In
the subchronic studies findings were hepatotoxicity, follicular epithelial hypertrophy, and prolonged
coagulation time. One explanation for these distinctions might be the use of different rat strains
(Wistar rats in carcinogenicity and reproductive study, Crl: CD BR rats in subchronic studies).

This study was discussed during an expert consultation of the PPP procedure: “The validity of the
study was questioned, especially as no effects were seen at the highest dose tested (approx. 400 and
500mg/kg bw/day in males and 560 and 700 mg/kg bw/day in females). In the 90-d study effects
were observed at 32 mg/kg bw/day. [...] Strong doubts were raised about the validity of the long
term study: - Uncertainties over the specification of material tested; - No control animals developed
tumours (and no hypertrophy) after two years. The doubts raised for this study mean that there is no
reliable long term information on long term toxicity for Azadirachtin (the mouse study was deemed
unacceptable because only a 5% Azadirachtin formulation was used). It was questioned whether the
effects seen in the 90-d study be adaptive? No conclusion on long term toxicity and/or carcinogen-
icity can be drawn due to the limited information available” (cited from the meeting minutes).

We were informed by UK GLP authority that the testing facility was not part of its GLP monitoring
program.

The mouse carcinogenicity study (Moorthy, 1996, TOX9700523) with the formulation NeemAzal-F
5% (contains approx. 20% NeemAzal and 80% polyethylene oxide) showed no carcinogenic poten-
tial and also no treatment related histopathological findings were noted (highest dose tested: 63
mg/kg bw/d in males, 72 mg/kg bw/d in females (1000 ppm)). Gross and histopathologic findings
were considered incidental and typical of the mouse strain employed. No effects were found, thus
the high dose level was considered the NOAEL. Notifier proposed a correction factor of 5 to calcu-
late NeemAzal dose levels from NeemAzal-F5% dose levels, leading to an estimated NOAEL of
12.6 mg/kg bw/d.

No studies were submitted that were conducted with Fortune Aza or ATI 720.
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Table 26: Summary of oral carcinogenicity

Animal Number of Doses, vehicle, duration Result Reference
species & animals Test compound Method
strain
Rat, Wistar | 50 M & 50 F 0, 400, 1600, 6400 ppm (0, 29, | NOAEL: 448 mg/kg bw/d (6400 Kumar,
114, 448 mg/kg bw/d in ppm) 2000
males; 0, 38, 167, 635 mg/kg TOX2001-
bw/d in females) 170
Feed No toxic effects reported Similar
105-wk No carcinogenic effects reported OECD TG
NeemAzal 451 (clini-
cal chemis-
try per-
formed)
Mouse, 50 M &50F 0, 100, 300, 1000 ppm (0, 6.6, | NOAEL: 63 mg/kg bw/d (1000 Moorthy,
Swiss albino 18.4, 63 mg/kg bw/d in males; | ppm) 1996
0, 7.0, 21, 72 mg/kg bw/d in TOX97005
females) 23
Feed No toxic effects reported Similar
18-mo No carcinogenic effects reported OECD TG
NeemAzal-F 5 % (formulation) 451 (feed
analysis not
performed,
clinical
signs not
reported)

4.9.1.2 Carcinogenicity: inhalation

No information concerning carcinogenicity after inhalative administration available.

4.9.1.3 Carcinogenicity: dermal

No information concerning carcinogenicity after dermal administration available.

4.9.2

Human information

No information concerning carcinogenicity in humans available.

4.9.3

Other relevant information

No other relevant information available.

49.4

Summary and discussion of carcinogenicity

Based on this information, NeemAzal did not induce tumours in rats. However, the limitations of
the available studies need to be taken into account.
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495 Comparison with criteria

Table 27 presents CLP criteria.

Table 27: Criteria for classification

CLP regulation

A substance is classified in Category 1 (known or presumed human carcinogens) for carcinogenicity on the basis of
epidemiological and/or animal data. A substance may be further distinguished as:

Category 1A, known to have carcinogenic potential for humans, classification is largely based on human evidence,
or

Category 1B, presumed to have carcinogenic potential for humans, classification is largely based on animal evi-
dence.

The classification in Category 1A and 1B is based on strength of evidence together with additional considerations
(see section 3.6.2.2). Such evidence may be derived from;

— human studies that establish a causal relationship between human exposure to a substance and the development of
cancer (known human carcinogen); or

— animal experiments for which there is sufficient (1) evidence to demonstrate animal carcinogenicity (presumed
human carcinogen).

In addition, on a case-by-case basis, scientific judgement may warrant a decision of presumed human carcinogenici-
ty derived from studies showing limited evidence of carcinogenicity in humans together with limited evidence of
carcinogenicity in experimental animals.

The placing of a substance in Category 2 (suspected human carcinogens) is done on the basis of evidence obtained
from human and/or animal studies, but which is not sufficiently convincing to place the substance in Category 1A or
1B, based on strength of evidence together with additional considerations (see section 3.6.2.2). Such evidence may
be derived either from limited (1) evidence of carcinogenicity in human studies or from limited evidence of carcino-
genicity in animal studies.

[...]

3.6.2.2.3. Strength of evidence involves the enumeration of tumours in human and animal studies and determination
of their level of statistical significance. Sufficient human evidence demonstrates causality between human exposure
and the development of cancer, whereas sufficient evidence in animals shows a causal relationship between the sub-
stance and an increased incidence of tumours. Limited evidence in humans is demonstrated by a positive association
between exposure and cancer, but a causal relationship cannot be stated. Limited evidence in animals is provided
when data suggest a carcinogenic effect, but are less than sufficient. The terms ‘sufficient” and ‘limited” have been
used here as they have been defined by the International Agency for Research on Cancer (IARC) and read as fol-
lows:

() Carcinogenicity in humans

The evidence relevant to carcinogenicity from studies in humans is classified into one of the following categories:
— sufficient evidence of carcinogenicity: a causal relationship has been established between exposure to the agent
and human cancer. That is, a positive relationship has been observed between the exposure and cancer in studies in
which chance, bias and confounding could be ruled out with reasonable confidence;

— limited evidence of carcinogenicity: a positive association has been observed between exposure to the agent and
cancer for which a causal interpretation is considered to be credible, but chance, bias or confounding could not be
ruled out with reasonable confidence.

(b) Carcinogenicity in experimental animals

Carcinogenicity in experimental animals can be evaluated using conventional bioassays, bioassays that employ ge-
netically modified animals, and other in-vivo bioassays that focus on one or more of the critical stages of carcino-
genesis. In the absence of data from conventional long-term bioassays or from assays with neoplasia as the end-
point, consistently positive results in several models that address several stages in the multistage process of carcino-
genesis should be considered in evaluating the degree of evidence of carcinogenicity in experimental animals. The
evidence relevant to carcinogenicity in experimental animals is classified into one of the following categories:

— sufficient evidence of carcinogenicity: a causal relationship has been established between the agent and an in-
creased incidence of malignant neoplasms or of an appropriate combination of benign and malignant neoplasms in
(a) two or more species of animals or (b) two or more independent studies in one species carried out at different
times or in different laboratories or under different protocols. An increased incidence of tumours in both sexes of a
single species in a well-conducted study, ideally conducted under Good Laboratory Practices, can also provide suffi-
cient evidence. A single study in one species and sex might be considered to provide sufficient evidence of carcino-
genicity when malignant neoplasms occur to an unusual degree with regard to incidence, site, type of tumour or age
at onset, or when there are strong findings of tumours at multiple sites;

— limited evidence of carcinogenicity: the data suggest a carcinogenic effect but are limited for making a definitive
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evaluation because, e.g. (a) the evidence of carcinogenicity is restricted to a single experiment; (b) there are unre-
solved questions regarding the adequacy of the design, conduct or interpretation of the studies; (c) the agent increas-
es the incidence only of benign neoplasms or lesions of uncertain neoplastic potential; or (d) the evidence of car-
cinogenicity is restricted to studies that demonstrate only promoting activity in a narrow range of tissues or organs.
3.6.2.2.4. Additional considerations (as part of the weight of evidence approach (see 1.1.1)). Beyond the determina-
tion of the strength of evidence for carcinogenicity, a number of other factors need to be considered that influence
the overall likelihood that a substance poses a carcinogenic hazard in humans. The full list of factors that influence
this determination would be very lengthy, but some of the more important ones are considered here.

3.6.2.2.5. The factors can be viewed as either increasing or decreasing the level of concern for human carcinogenici-
ty. The relative emphasis accorded to each factor depends upon the amount and coherence of evidence bearing on
each. Generally there is a requirement for more complete information to decrease than to increase the level of con-
cern. Additional considerations should be used in evaluating the tumour findings and the other factors in a case-by-
case manner.

3.6.2.2.6. Some important factors which may be taken into consideration, when assessing the overall level of concern
are:

(a) tumour type and background incidence;

(b) multi-site responses;

(c) progression of lesions to malignancy;

(d) reduced tumour latency;

(e) whether responses are in single or both sexes;

() whether responses are in a single species or several species;

(9) structural similarity to a substance(s) for which there is good evidence of carcinogenicity;

(h) routes of exposure;

(i) comparison of absorption, distribution, metabolism and excretion between test animals and humans;

(i) the possibility of a confounding effect of excessive toxicity at test doses;

(k) mode of action and its relevance for humans, such as cytotoxicity with growth stimulation, mitogenesis, immu-
nosuppression, mutagenicity.

Mutagenicity: it is recognised that genetic events are central in the overall process of cancer development. Therefore
evidence of mutagenic activity in vivo may indicate that a substance has a potential for carcinogenic effects.

There are no relevant data from epidemiological studies submitted by the notifier, hence no classifi-
cation with Cat 1A according to CLP regulation is proposed.

Considering the limitations of the studies regarding carcinogenicity with NeemAzal (as discussed
during an expert consultation of the PPP procedure), no sufficient data seem to be available to allow
a robust evaluation.

No studies were submitted that were conducted with Fortune Aza or ATl 720.

4.9.6  Conclusions on classification and labelling

Data lacking to allow a firm conclusion.

4.10 Toxicity for reproduction
4.10.1 Effects on fertility

4.10.1.1 Non-human information

In the two generation reproduction study NeemAzal technical (Ramamoorthy, 2000, TOX2001-
173) had no impact on clinical signs, bodyweight, feed consumption and gross (and microscopic)
pathology of parental animals (highest dose tested: 50.7 mg/kg bw/d in males, 59.6 mg/kg bw/d in
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females (750 ppm)). Treatment with NeemAzal technical had no influence on reproduction or the
development of the offspring.

In another (not acceptable) two generation reproduction study (Mani, 1996, TOX9700522) with the
formulation NeemAzal-F 5%, increased relative weights of ovaries and spleen in maternal rats were
noted in all treatment groups (appr. 13-333 mg/kg bw/d (200-5000 ppm)). Additionally, mean bod-
yweights in intermediate and high dose animals were reduced. The formulation had no effect on
reproduction or developmental parameters.

A third (not acceptable) one generation reproductive toxicity study (Ramamoorthy, 2000,
TOX2001-171) could not be taken into account due to deficiencies in the study design and the study

report.

Table 28: Summary of effects on fertility

Animal | Number Doses, vehicle, Result Reference

species of ani- duration Test compound

& strain mals

Rat, 10M& | 0,250,500, 750 Parental: No effects on parents Ramamoorthy, 2000

Wistar 20F ppm (0, 16.8, 34, NOAEL: 50 mg/kg bw/d (750 ppm) TOX2001-173
50.7 mg/kg bw/d in | Reproductive: No effects on reproduction Similar OECD TG
males; 0, 19.9, 38.9, | NOAEL.: 50 mg/kg bw/d (750 ppm) 416 (no data on feed
59.6 mg/kg bw/d in | Developmental: No effects on offspring analysis, time to
females) NOAEL.: 50 mg/kg bw/d (750 ppm) fertilisation not re-
Feed NeemAzal ported)
2-gen. study

Rat, 10M & 0, 200, 1000, 5000 Parental: spleen, ovary wt 1, bw | Mani, 1996

Charles 20F ppm (equivalentto | LOAEL: appr. 13 mg/kg bw/d (200 ppm) TOX9700522

Foster 0, 13,67, 333 Developmental: No effects on offspring Similar OECD TG
mg/kg bw/d) NOAEL.: appr. 333 mg/kg bw/d (5000 ppm) | 416 (no data on feed
Feed Reproductive:No effects on reproduction analysis, time to
2-gen. study NOAEL.: appr. 333 mg/kg bw/d (5000 ppm) | fertilisation and dura-

NeemAzal F 5 % (formulation) tion of gestation not
reported)

No studies were submitted that were conducted with Fortune Aza or ATI 720.

410.1.2

Human information

No studies submitted by the applicants

4.10.2 Developmental toxicity

410.2.1

Non-human information

The results of the available studies are summarised in
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Table 29.
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Table 29: Summary for developmental toxicity

Reference Protocol Doses Maternal effects Developmental effects
Species Test compound
Myers & OECD 414 (only 10 |0, 100,300, |300, 1000 ma/kg bw/d: No effects on foetuses
Dawe, 1997 | F per dose group, 1000 mg/kg | Bw |, feed intake (only NOAEL: 1000 mg/kg
TOX9700510 | only external bw/d 1000) |, post-dosage bw/d
morphology salivation
examination) NOAEL: 100 mg/kg bw/d
Rat, Crl:CD BR NeemAzal
VAF/plus
Myers & OECD 414 0, 50, 225, 1000 mg/kg bwi/d: 255 mg/kg bwi/d:
Dawe, 1997 | Rat, Crl:CD BR 1000 mg/kg | Bw |, feed intake |, post- Malformations (cf. Table
TOX9700514 | VAF/plus bw/d dosage salivation 30), supernumerary ribs
NOAEL: 225 mg/kg bw/d (only 1000)
NeemAzal NOAEL: 50 mg/kg bw/d
Waterson, OECD 414 (only 10 |0, 100,300, |1000 mg/kg bwi/d: No effects on foetuses
1997 F per dose group, 1000 mg/kg | Bw |, feed intake | NOAEL: 1000 mg/kg
TOX2005- only external bwi/d NOAEL.: 300 mg/kg bw/d bwi/d
2400 morphology Fortune Aza
examination)
Rat, Crl:CD BR
VAF/plus
Waterson, OECD 414 0, 100,300, | 1000 mg/kg bwi/d: No effects on foetuses
1997 Rat, Crl:CD BR 1000 mg/kg | Bw |, feed intake | NOAEL: 1000 mg/kg
TOX2005- VAF/plus bw/d NOAEL: 300 mg/kg bw/d bw/d
2401 Fortune Aza
Ryan, 1994 | OECD 414 0, 20, 100, 100, 500 ma/kg bw/d: 500 ma/kg bwi/d:
TOX2005- Rabbit, New Zealand | 500 mg/kg Bw |, feed intake | No. of dead foetuses 1,
2402 white bwi/d NOAEL.: 20 mg/kg bw/d malformations 1 (cf. text)
ATI 720 NOAEL: 100 mg/kg bw/d

Treatment of pregnant rats with high (and intermediate) doses of NeemAzal technical (> 300 mg/kg
bw/d) induced signs of toxicity (reduced bodyweight gain, lower feed intake and higher water con-
sumption). In a preliminary study (Myers & Dawe, 1997, TOX9700510) no effects on foetuses
were observed (up to 1000 mg/kg bwi/d), whereas in the main study (Myers & Dawe, 1997,
TOX9700514) an increase of the incidence of malformations (interventricular septal defects, malro-
tated heart; c.f. Table 30) were observed in litters of high and intermediate dose groups (1000 and
225 mg/kg bw/d) and increase of the incidence of supernumerary ribs in litters of high dose groups.

The developmental toxicity studies were discussed during an expert consultation of the PPP proce-
dure. For the main study with NeemAzal, it was agreed to set the NOAELSs for maternal and devel-
opmental effects at 225 mg/kg bw/d based on bodyweight effects or 14™ ribs, respectively.

In the rat developmental study with NeemAzal, litter 63 (of mid dose group) and litters 80, 84, 88
(of high dose group) showed malformations associated with heart. Variations associated with heart
were seen in litters 65, 68, 74 (of mid dose group) and litters 85, 98 (of high dose group).

The notifier argues that malformations were seen only at maternally toxic doses and were not rele-
vant because they were induced by high maternal toxicity. In the mid dose group, initial (GD 6-8)
bodyweight gain (8.5 g vs. 10.4 g in controls) was slightly reduced and the initial (GD 6-7) feed
intake (24 g vs. 26 g in controls) was significantly reduced. However bodyweight was comparable
to control group and later on, bodyweight gain and feed intake were comparable to controls. Hence,
the DS did not consider the findings observed in mid dose group as adverse (and established the
NOAEL at the mid dose level). In high dose dams, initial (GD 6-8) bodyweight gain (6.1 g vs. 10.4
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g in controls), the initial (GD 6-7) feed intake (23 g vs. 26 g in controls) were significantly reduced
and water intake was significantly increased.

In the mid dose group only one litter was affected with heart-associated malformations. Indeed (as
argued by the natifier), in case this finding had been observed in isolation it probably would have
been dismissed as incidental, however, in the high dose group the same and further heart-associated
malformations were detected. Therefore the findings observed in mid dose group were considered
as dose-related and adverse. This evaluation is in line with the evaluation by the study director: “Of
the remaining 2 malformed foetuses, it was noted that one showed interventricular septal defect. A
further 3 foetuses (3 further litters affected) showed small interventricular septal defect (classified
as a visceral anomaly). The combined incidence of interventricular septal defect (4 foetuses (4 lit-
ters affected)) was comparable to that observed at 1000 mg/kg/day and, as such, the possibility that
this isolated finding may be attributable to treatment cannot be discounted.”

Table 30: Foetal (litter) incidences of selected findings (Myers & Dawe, 1997 TOX9700514)

Observation Dose level (mg/kg bw/d)
0 50 225 1000

Number of foetus (litters) examined: 305 (23) 323 (23) 306 (23) 308 (23)
Visceral findings
Thoracic Malformed systemic/pulmonary arteries | 0 (0) 0 (0) 0 (0) 1(1)
(malformations) | Atrial septal defect with narrow |0 (0) 0 (0) 0(0) 1(2)

pulmonary vein

Interventricular septal defect 0 (0) 0 (0) 1(1) 2(2)

Malrotated heart 0 (0) 0 (0) 1(1) 1(1)

Duplicated inferior vena cava 0 (0) 0 (0) 0 (0) 2(2)
Thoracic Anomalous cervicothoracic arteries 1(1) 0 (0) 0 (0) 0(0)
(anomalies) Interventricular septal defect (small) 0 (0) 1(1) 313 2(2)

Gavage of Fortune Aza technical to groups of pregnant rats (Waterson, 1997, TOX2005-2400 and
TOX2005-2401) led to reduction of bodyweight gain and lower feed consumption in the high dose
group (1000 mg/kg bw/d). Treatment had no effect on foetuses (highest dose tested 1000 mg/kg
bw/d).

Pregnant rabbits (Ryan, 1994, TOX2005-2402) showed signs of toxicity (scant faeces, bloody urine,
reduced bodyweight gain and feed consumption) during treatment with NP1 720 technical in high
and intermediate doses (500 and 100 mg/kg bw/d). The number of viable litters and of live foetuses
per dam were reduced, whereas the number of in utero deaths was elevated in the high dose group
(500 mg/kg bw/d). Consistent with the low foetal weight in the high dose group, foetuses had
domed shaped heads. Additional gross external foetal malformations (c.f., Table 31, Table 149, Ta-
ble 150), consisting of intestines and liver outside body, umbilical hernia with exposed intestines,
clubbed feet/forelimbs, absence of forelimbs (abrachia) or forelimbs digits, and absence of eyelids,
were seen only in the high dose group. Significant signs of developmental toxicity were observed in
the high dose group only and may be related to maternal toxicity. No effects on litter size and de-
velopment were observed in the mid dose and low dose group (100 and 20 mg/kg bw/d). Consider-
ing the high level of toxicity observed in top dose group, the low number of available litters and the
low mean litter size of 0.9 live foetuses per litter (compared to 8.4 in the control group), the find-
ings reported for the top dose group contribute only to a minor extent to the evaluation of possible
teratogenic properties of the test material. It seems that the dose level of 500 mg/kg bw/d was too
high (compared to test guideline requirements), when taking into account the extent of foetotoxici-

ty.
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Table 31: Foetal malformations (foetuses / litters) in rabbits (Ryan, 1994 TOX2007-2402) (for details, c.f., Table 149

and Table 150)

Dose level (mg/kg bw/d)
0 20 100 500

Gross and visceral malformations
Number examined 118/13 120/ 14 112/12 14/5
Incidence 1/1 1/1 1/1 5/4

(1/8 %) (177 %) (1/8 %) (36 / 80 %)
Cephalic malformations
Number examined 40/13 40/ 14 37/12 5/5
Incidence 14/10 9/6 8/4 3/3

(35 /77 %) (23 / 43 %) (22 / 33 %) (60 / 60 %)
Skeletal malformations
Number examined 118/13 120/ 14 112/12 14/5
Incidence 212 0/0 212 1/1

(2115 %) (0/0 %) (2117 %) (7120 %)

4.10.2.2 Human information

Purified neem oil was used in first clinical trials as intravaginal/-uterineal used contraceptive (Tal-
war et al., 1995, TOX2006-3053, 1997, TOX2006-3054).

4.10.3 Other relevant information

Various extracts or oil of different parts of neem tree were reported in literature to induce reproduc-
tive toxic effect. An aqueous leaves extract was reported to reduce fertility in male mice (Desh-
pande et al., 1980, TOX2006-3046; Sadre et al., 1984, TOX2006-3049), whereas a methanolic seed
kernel extract had no impact on fertility (Krause & Adami, 1984, TOX2006-3047). In vitro treat-
ment of spermatozoe with neem seed kernel oil had spermatocidal effects (Sinha, Riar, Bardhan et
al., 1984, TOX2006-3051). Intrauterine application of the oil in various species prevented gravity
(Tewari et al., 1986, TOX2006-3055; Lal et al., 1986, TOX2006-3048; Talwar et al., 1997,
TOX2006-3054). Furthermore, female rats showed reduced implantation rates and increased resorp-
tion rates after intravaginal, oral, or subcutaneous application (Sinha, Riar, Tiwary et al., 1984,
TOX2006-3052; Tewari et al., 1986, TOX2006-3055; Lal et al., 1986, TOX2006-3048). Abortus
was seen in female baboons after oral intake of neem oil (Talwar et al., 1997, TOX2006-3054).

4.10.4 Summary and discussion of reproductive toxicity

For the evaluation of effects on fertility or reproduction, findings in single-dose (e.g., histo-
pathology of testes [however not done for the Azadirachtin technical extracts]), short-term, long-
term, multi-generation and one-generation studies can be used. All Azadirachtin technical extracts
(evaluated in this report) were evaluated in short-term studies in rats. Additionally, NeemAzal was
evaluated in a long-term as well as a 2-generation and a 1-generation study.

In the 28-d, 90-d and long-term studies in rats with NeemAzal no findings on sex organs were re-
ported in the study reports. No effects on fertility or reproduction were observed in the submitted 1-
generation (considered not acceptable) or 2-generation (considered acceptable) toxicity studies with
NeemAzal. Dose levels in the 2-generation study were calculated as mean of the compound intake
in weeks 0, 5, 10 and 15 (Pfau, 2009, 1863427). Therefore, compound intake was based only on the
intake during the pre-mating period.
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In the 28-d study in rats with Fortune Aza findings on sex organs were reported in the study report
(ovary weight |). In the 90-d study, reduced number of corpora lutea (one animal was reported with
apparent decreased number of corpora lutea (which is comparable with the incidence reported for
control females) and one with absent corpora lutea) and slightly reduced ovary weights were ob-
served at 1600 ppm. At 6400 ppm, uteri (small, lower weight and endometrial atrophy), ovaries
(lower weights, reduced number of corpora lutea) and testes (seminiferous tubular atrophy) exhibit-
ed findings. Compared to the control groups, animals treated with 6400 ppm had a bodyweight gain
of 60-66 % and a feed intake of 77-81 %. Effects at 6400 ppm might be associated with the marked
decrease of bodyweight gain. No long-term or multi-generation studies performed with Fortune Aza
were submitted.

In the 90-d study in rats with ATI 720 findings on sex organs (relative testes weight 1) were report-
ed. However absolute testes weight was unchanged, therefore, this finding was considered to be not
adverse. No long-term or multi-generation studies performed with ATI 720 were submitted.

In reports from open literature, various findings with respect to fertility or reproduction are de-
scribed. However, in the literature reports different test compounds (other extraction methods, other
starting materials, etc.) were used when compared to the technical extracts used for PPP. There
seem to be some differences in properties, when comparing different preparations of different parts
of neem tree (e.g., flower, leaves, seed kernel). In the available reproductive toxicity study, no ef-
fects on fertility were observed.

This argumentation was supported by the participants of an expert consultation in the PPP proce-
dure

Considering the findings seen in the developmental toxicity study in rats performed with
NeemAzal (interventricular septal defects, malrotated heart, supernumerary ribs) and the study in
rabbits performed with ATI-720 (high post implantation loss, various foetal malformations, low
foetal weight, in utero deaths), the effects were seen at or around doses, where maternal toxicity
could be observed. Additionally, the incidences in the rat study were increased only slightly and the
possibility of non-specific causes such as general toxicity could not be excluded.

Considering that the effects described in sections 4.10.2.2 and 4.10.3 were seen after administration
of extracts prepared from neem seed kernels or neem leaves which were not identical to the Aza-
dirachtin technical extracts evaluated here, it is considered appropriate that these effects are not
used for classification and labelling of NeemAzal, Fortune Aza and ATI 720.

This argumentation was supported by the participants of an expert consultation in the PPP proce-
dure.

4.10.5 Comparison with criteria

Table 32 and Table 33 present the CLP criteria.
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Adverse effects on sexual function and fertility:

Table 32: Classification criteria concerning adverse effects on sexual function and fertility

CLP criteria

Category 1A:
Known human reproductive toxicant

Category 1B:

Presumed human reproductive toxicant largely based on data from animal studies

- clear evidence of an adverse effect on sexual function and fertility in the absence of other toxic effects, or

- the adverse effect on reproduction is considered not to be a secondary non-specific consequence of other toxic
effects

Category 2:

Suspected human reproductive toxicant

- some evidence from humans or experimental animals, possibly supplemented with other information, of an
adverse effect on sexual function and fertility and

- and where the evidence is not sufficiently convincing to place the substance in Category 1 (deficiencies in the
study).

- the adverse effect on reproduction is considered not to be a secondary non-specific consequence of the other
toxic effects

In the submitted multigeneration study, under the conditions of the study, no findings with rele-
vance for a classification for adverse effects on sexual function and fertility were reported up to the

highest dose tested.

There are no epidemiological data to evaluate effects on fertility, hence Azadirachtin cannot be

placed in category 1A (CLP).

Only in repeat-dose studies with FortuneAza pathological indications for adverse effects on fertility
(ovary weight, corpora lutea count, and uterus effects) were reported mainly in animals of high dose
levels. Overall, there was no consistent picture of effects induced by the three extracts. Therefore,

no classification for effects on fertility/reproduction is proposed.

Adverse effects on development:

Table 33: Classification criteria concerning adverse effects on development

CLP criteria

Category 1A:
Known human reproductive toxicant

Category 1B:

Presumed human reproductive toxicant largely based on data from animal studies

- clear evidence of an adverse effect on development in the absence of other toxic effects, or

- the adverse effect on reproduction is considered not to be a secondary non-specific consequence of other toxic
effects

Category 2:

Suspected human reproductive toxicant

- some evidence from humans or experimental animals, possibly supplemented with other information, of an
adverse effect on development and

- the evidence is not sufficiently convincing to place the substance in Category 1 (deficiencies in the study).

- the adverse effect on reproduction is considered not to be a secondary non-specific consequence of the other
toxic effects
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There are no appropriate epidemiological studies available on developmental effects in humans.
Hence, classification with Category 1A according CLP regulation is not possible.

The prenatal developmental toxicity was investigated in rats and rabbits complying with interna-
tional test guidelines and GLP.

Considering the findings seen in the developmental toxicity study in rats performed with NeemAzal
(interventricular septal defects, malrotated heart, supernumerary ribs), the effects were seen at or
around doses, where maternal toxicity could be observed. Additionally, the incidences in the rat
study were increased only slightly and the possibility of non-specific causes such as general toxicity
could not be excluded.

Taking into account the high level of toxicity observed in rabbits of the top dose group, the low
number of available litters and the low mean litter size of 0.9 live foetuses per litter (compared to
8.4 in the control group), the findings reported for the top dose group contribute only to a minor
extent to the evaluation of possible teratogenic properties of the test material.

Considering that the effects described in sections 4.10.2.2 and 4.10.3 were seen after administration
of extracts prepared from neem seed kernels or neem leaves which were not identical to the Aza-
dirachtin technical extracts evaluated here, it is considered appropriate that these effects are not
used for classification and labelling of NeemAzal, Fortune Aza and ATI 720.

This argumentation was supported by the participants of an expert consultation in the PPP proce-
dure.

According to regulation (EC) No 1272/2008 major manifestations of developmental toxicity include
death of the developing organism, structural abnormality, altered growth, and functional deficiency.

ECHA'’s Guidance on the application of the CLP criteria (Version 3.0 November 2012, Section
3.7.2.2.1.1, p. 325) cites the CLP regulation: “3.7.2.4.3 Classification shall not automatically be
discounted for substances that produce developmental toxicity only in association with maternal
toxicity, even if a specific maternally-mediated mechanism has been demonstrated. In such a case,
classification in Category 2 may be considered more appropriate than Category 1. ...”.

No information is available to judge whether the observed effects on (rat) offspring have to be re-
garded as secondary non-specific consequences of maternal toxicity.

In summary, classification in Category 2 (H361d, CLP criteria) is considered appropriate.

The notifiers considered a classification as a developmental toxicant as not necessary, because in
their opinion, effects on foetuses occurred in the presence of maternal toxicity, only. Hence, it
deemed the effects as secondary non-specific consequences of maternal toxicity, which would not
warrant classification.

During an expert consultation in the PPP procedure, it was discussed, whether classification with
R63 should be proposed: “There was a feeling that R63 was not appropriate based on the dataset
available and incidences seen in the rat studies. [...] Experts voted on the classification issue and a
majority agreed to not propose any classification” (cited from the meeting minutes). This recom-
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mendation was based mainly on the low incidences observed in the developmental toxicity study in
rats with NeemAzal.

Adverse effects on lactation:

No data are available to judge whether there are specific effects on or via lactation (H362). Under
the conditions of the 2-generation study, no effects on any investigated parameter were reported up
to the highest dose tested.

4.10.6 Conclusions on classification and labelling

Regarding effects on fertility, the data are considered conclusive but not sufficient to trigger classi-
fication for such effects.

Regarding developmental toxicity, classification in Category 2 (H361d, CLP criteria) is considered
appropriate.

No data are available to judge whether there are specific effects on or via lactation (H362).

411 Other effects
4.11.1 Non-human information

4.11.1.1 Neurotoxicity

A 21-d study on repeated-dose delayed neurotoxicity in chicken was conducted (Chandrasekaran,
1998, TOX1999-226) with a 21-d post-dosing recovery period. After gavage of NeemAzal technical
(up to 1000 mg/kg bw/d), neither neurotoxicological nor other effects were observed. Deficiencies
in the study design were that neuropathy target esterase was not measured and that only 3 animals
per dose group were used.

Azadirachtin technical is not known to contain organophosphorous structures; therefore, no addi-
tional studies on delayed neurotoxicity were necessary.

No neurotoxicity studies in rats were submitted that were conducted with any of the extracts.

4.11.1.2 Immunotoxicity

No studies were submitted that were conducted with any of the extracts.

4.11.1.3 Specific investigations: other studies

No studies were submitted that were conducted with any of the extracts.

4.11.1.4 Human information

Routine medical observation (general [e.g., fever, weakness, sweating] and special signs [gastro
intestinal: e.g., nausea, vomiting; neuromuscular: e.g., headache, dizziness; cardio respiratory:
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e.g., nasal discharge, cough, tachycardia; eye: e.g., ophthalmic examination, double vision; psycho-
logical: e.g., temperament, nervousness] of toxicity, vital signs [e.g., blood pressure, pulse, respira-
tory rate], blood chemistry, haematology) of workers exposed to neem extracts did not show ad-
verse health effect (Venkataram, 2002-2004, TOX2005-2337, TOX2005-2338, TOX2005-2339;
Kumar, 2005, TOX2005-2403; Mahesh, 2005, TOX-2404).

There were reports in open literature about intoxications (and deaths) of infants after intake of neem
oil as medication (estimated intake: 5-50 mL). Initial clinical signs included vomiting, convulsion,
and at later stages metabolic acidosis with coma. Post-mortem examination revealed histological
liver damage, such as lipid infiltration in hepatocytes, damage of mitochondria, and sometimes en-
cephalopathy (Sundaravalli et al., 1982, TOX2006-3064; Sinniah et al., 1981, TOX2006-3062;
Sinniah et al., 1982, TOX2006-3061). In some reports relatively high case numbers are given, e.g.
more than 60 (supposed or verified) intoxications of children with neem oil within 5 yr in one hos-
pital in Madras/India (Sinniah et al., 1981, TOX2006-3062). Neem oil is a common treatment in
southern Asia, therefore, the incidence of cases with such severe adverse effects can not be judged.
Clinical signs, occurrence in children following often an infection, and pathology results are similar
to Reye-syndrome, which occurs rarely, but most times after virus infections (influenza, chicken
pox) and subsequent treatment with certain drugs (e.g., acetyl salicylic acid) (Sinniah & Baskaran,
1981, TOX2006-3060; Beers & Berkow, 1999, TOX2006-3056; Gerok, 1996, TOX2006-3058). A
Reye-like syndrome was induced by treatment of rats and mice with neem oil. In contrast to hu-
mans, however, microsomal liver enzymes were not decreased, and brain oedema did not occur
(Sinniah et al., 1985, TOX2006-3063).

The toxic substance and the mode of action were unknown. Therefore, the observed effects could
not be attributed to any single constituent of neem oil.

Neem oil and Azadirachtin technical extracts are both generated from neem seed (kernels). Neem
oil is generated out of crushed kernels by pressing or by extraction with hexane. One of the Aza-
dirachtin technical extracts (NeemAzal) is generated by extraction with polar protic and aprotic
solvents and precipitation with a non-polar solvent. For another extract (SIPCAM), the kernel press
cake (i.e., without oil) is extracted with polar protic and polar aprotic solvents and precipitated with
non-polar aprotic solvent. The third extract (ATI-720) is generated by extraction with polar aprotic
solvent and precipitation with unpolar solvent followed by further physical clean-up.
Chemical composition of the extracts was described by the notifiers, but the composition of neem
oil is unknown up to a great extent. Lipids/fatty acids (total fatty acid content: 10-90 % (wt/wt)),
Azadirachtin (between “not detectable” up to 2323 ppm), nimbin (between “not detectable” up to
18132 ppm) and salannin (between “not detectable” up to 47150 ppm) have been described in neem
oil (Kumar & Parmar, 1996). Therefore, even though neem oil and Azadirachtin technical extracts
have -in part- the same constituents, it is unknown if the observed effects on human and rat livers
were caused by these known compounds. Hence, it is proposed not to use the results derived from
other extracts than Azadirachtin technical extracts for classification and labelling.

4.11.2 Summary and discussion

No relevant information on the extracts NeemAzal, Fortune Aza or ATI-720 was submitted.

4.11.3 Comparison with criteria

No data available to allow a comparison
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4.11.4 Conclusions on classification and labelling

Data lacking.
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5 ENVIRONMENTAL HAZARD ASSESSMENT

Azadirachtin technical is a complex mixture of related triterpenoids extracted from the seed kernels
of the neem tree Azadirachta indica A. Juss.. The major fraction Azadirachtin A is regarded as the
lead substance and relevant component for evaluation of the behavior in the environment.

5.1 Degradation

Table 34: Summary of relevant information on degradation

Method Results Remarks Reference
Ready biodegradability 21.6 % after 28 d Not readily biode- Hund, K. (1998),
(OECD 301 F) (Azadirachtin A > 95 % purity) gradable report no.

TRF-003/3-15

(OECD 301 F)

Ready biodegradability

36.8 — 48.2 % after 35 d
(NeemAzal, 34 % Azadirachtin A)

Not readily biode-
gradable

Hund, K. (1998a),
report no.
TRF-001/3-15

(OECD 301 D)

Ready biodegradability

5.6 % after 28d
(NeemAzal, 33.4 % Azadirachtin A)

Not readily biode-
gradable

Werle, H. (1998),
report no. 97 50 40
787

(OECD 301 D)

Ready biodegradability

10.1 % after 28 d
(Neem Seed Extract, 17.238 %
Azadirachtin A)

Not readily biode-
gradable

Dengler, D.(2005),

report 20051277/01-

AACB

OECD 111 Half life at 12 °C: hydrolytic degradation, | Trof, R. (1996a),
pH4=112.7d increasing with tem- report no. TM
pH7=4094d perature and pH 1195.15 and
pH8=8.2d TroR, R. (1997),

report no.
LP 97.04

51.1 Stability

Hydrolytic degradation

Annex Point: KIIA 2.9.1/01

Author: TroR, R.

Title: Hydrolytic stability of NeemAzal.

Date: 1996

Doc ID: TM 1195.15

Guidelines: OECD 111

GLP: Yes

Validity: Acceptable

Annex Point: KIIA 2.9.1/02

Author: TroR, R.

Title: Hydrolysis of Azadirachtin A as a function of pH-value and the

temperature.

Date: 1997

Doc ID: LP 97.04

Guidelines: OECD 111

GLP: Yes

Validity: Acceptable

Annex Point: 1A 7.8.3

Submitted by: TRF, SIP, 1A 7.8.3/01

Author: Molinari G.P.

Title: Azadirachtin behaviour in soil and in water: Soil metabolism study
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Date: 2002

Doc ID: SIPCAM/01/04/AZADIRACHTIN /metacqua
(WAS 2005-345)

Guidelines: Individual method

GLP: Yes

Validity: Acceptable

In the hydrolysis study by Trof? (1996, refer to DAR: 11A 2.9.1/01) conducted at 30 and 40 °C using
sterile buffer solutions of pH 4, 7 and 8 Azadirachtin A showed a hydrolytic half-life strongly de-
pendent on the pH value. The results of this study extrapolated to 20 °C (TroR, 1997, refer to DAR:
1A 2.9.1/02) gave half-lives of 49.9, 19.5 and 4.4 days at pH 4, 7 and 8, respectively.

A second hydrolysis study by Molinari (2002, submitted under DAR: 1A 7.8.3/01) generally con-
firmed the results for Azadirachtin A outlined above: At 25 °C and using sterile buffer solutions of
pH 4, 7 and 10 the hydrolytic half-lives 18.1, 9.6 and < 1 day(s), respectively, were found for Aza-
dirachtin A. The respective half-lives for Azadirachtin B also tested in this study were calculated to
be 24.0, 12.3 and < 1 day(s).

In both studies an identification of degradation products could not be performed due to the follow-
ing reasons: Since it is not possible to synthesise “*C-labelled Azadirachtin A (or any other of the
limonoids contained in Azadirachtin ) because of the complexity of the chemical structure (Strang,
2009, submitted under 1A 7.1/02), an identification of relevant metabolites during hydrolysis fol-
lowing OECD 111 (2002)1 could not be carried out. Labelled material is generally necessary to
study the pathway of hydrolysis and to establish a mass balance. Although most recently the synthe-
sis of Azadirachtin A has been accomplished, the synthetic procedure consisted of over 70 steps
with an overall yield of 0.00015 % (Jauch, 2008, submitted under 11A 7.1/03). Radiolabeled synthe-
sis is even more complicated and, thus, practically impossible. The extremely complex structure of
Azadirachtin of different sources also hampers the elucidation of metabolic and degradative path-
ways by analytical methods like HPLC, DC, GC or spectroscopic methods.

Photochemical degradation in water

Annex Point: 1A 2.9.3

Submitted by: TRF, SCM, 1A 2.9.2/03

Author: Hennecke, D.

Title: Aguatic Photodegradation and Quantum Yield of Azadirachtin A

Date: 2008

Doc ID: GAB-017/7-05

Guidelines: Draft OECD Test Guideline “Phototransformation of Chemicals in Water-
Direct and Indirect Photolysis”, 2000 and SETAC procedures”

GLP: Yes

Validity: Acceptable

Light absorption of Azadirachtin A was determined by recording spectra in aqueous buffer solu-
tions of pH 4 and pH 7. The decadic molar absorption coefficient €(A) was determined at three dif-
ferent test item concentrations (2, 4 und 8 mg/L) in purified buffered water at pH 7.

The absorption spectrum of Azadirachtin A was recorded in aqueous solution. For the environmen-
tal relevant wavelength range (A = 290 nm - 800 nm) the absorbance and the molar absorption coef-
ficients (¢ = L x mol™ x cm™) of Azadirachtin A were determined in steps of 1 nm. Based on the
molar absorption coefficients, the environmental half-life considering only photolytic degradation
was calculated using the ABIWAS computer program.
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Irradiation experiments with three different test item concentrations in aqueous buffer solutions at
pH 7 were performed at 20 °C using polychromatic irradiation by means of a SUNTEST apparatus.
Based on the data sets obtained, rate constants kp were determined by linear regression (Excel) and
by means of non linear regression (ModelMaker) assuming pseudo-first order kinetics. The rate
constants varied but were proven to be independent from the initial Azadirachtin A concentration.
The irradiation unit was calibrated by a p-nitroanisol/pyridine low optical density actinometer,
which was exposed simultaneously. Dark controls were analysed frequently in order to determine
hydrolysis rate constants which had to be considered for quantum yield calculation. Based on the
degradation rate constants and the molar absorption coefficients the quantum yield for direct pho-
tolysis was calculated according to the OECD-Draft guideline.

The spectra determined showed a very weak absorption from 290 nm up to 340 nm which was not
affected by pH. At pH 9 hydrolysis rate of the test item was too high and therefore no absorption
spectrum was recorded.

The quantum yield ® was calculated to be 0.00094 (mean from two series of measurements with a
standard deviation of + 5.18*10™). HPLC-UV-analysis did not show any further signal indicating
that no stable metabolite was generated by aquatic photolysis.

The estimated environmental half-lives for direct photolysis (as reported in Table 5.1.1-1) are only
valid for the geographic (52°N of latitude) and climatic conditions used in ABIWAS. As input the
measured molar absorption coefficient at 290 nm and the calculated quantum yield were used. The
resulting half lives were between 31 days and 1.5 years, depending on the solar irradiance intensity.

Table 35: Environmental half-lives of Azadirachtin A calculated by ABIWAS

half-life values

Month
[days or years]
Minimal Normal Maximal

January 160 d 336 d 1530d
February 74.4d 156 d 679d
March 40.8 d 77.6d 323d
April 25.2d 45.3 d 181d
May 22.1d 35.4d 141d
June 20.9d 31.3d 125d
July 23.5d 35.2d 117d
August 24.3d 36.5d 122d
September 37.2d 63.2d 234 d
October 62.2 d 118d 537d
November 121d 279d 1390d
December 0.669 y 147y 7.36y

The photolytic half-life under environmental conditions was calculated to be between 31 days and
1.5 years. Therefore direct photolysis is considered to be a process of minor importance for decom-
position of Azadirachtin A in surface water and air.

5.1.2 Biodegradation

5.1.2.1 Biodegradation estimation

No data available.
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5.1.2.2 Screening tests
Ready biodegradability

Regarding the ready biodegradability of the Azadirachtin variant “NeemAzal” of Trifolio-M
GmbH, the leading compound Azadirachtin A and the Azadirachtin variant “Neem Seed Extract” of
MITSUI AgriScience International four studies are available. The results of these standard tests
indicate that neither the Azadirachtin variants NeemAzal and Neem Seed Extract nor the analytical
leading compound Azadirachtin A is readily biodegradable. In tests with the relevant content of
Azadirachtin A the percentage biodegradation is considerably below 60 % within the 28-day win-
dow. All substances were also found to be not inhibitory in these studies.

Table 36: Ready biodegradability

Method Results Remarks Reference
Ready biodegradability 21.6 % after 28 d Not readily biode- Hund, K. (1998),
(OECD 301 F) (Azadirachtin A > 95 % purity) | gradable report no.

TRF-003/3-15

Ready biodegradability
(OECD 301 F)

36.8 —48.2 % after 35d
(NeemAzal, 34 % Azadirachtin
A)

Not readily biode-
gradable

Hund, K. (1998a),
report no.
TRF-001/3-15

Ready biodegradability 5.6 % after 28 d Not readily biode- Werle, H. (1998),

(OECD 301 D) (NeemAzal, 33.4 % Azadiracht- | gradable report no. 97 50 40
in A) 787

Ready biodegradability 10.1 % after 28 d Not readily biode- Dengler, D.(2005),

(OECD 301 D) (Neem Seed Extract, 17.238 % | gradable )r:ifgé20051277/01-

Azadirachtin A)

5.1.2.3 Simulation tests

Biodegradation in water/sediment systems

Since it is not possible to synthesise **C-labelled Azadirachtin A (or any other of the limonoids con-
tained in Azadirachtin ) because of the complexity of the chemical structure a water/sediment study
was not carried out. Following SETAC (1995) aquatic degradation studies are to be performed with
radio-labelled active substances. Although most recently the synthesis of Azadirachtin A has been
accomplished, the synthetic procedure consisted of over 70 steps with an overall yield of 0.00015 %
(see Jauch, 2008). Radiolabelled synthesis is even more complicated and, thus, practically impossi-
ble. The extremely complex structure of Azadirachtin of different sources also hampers the elucida-
tion of metabolic and degradative pathways by analytical methods like HPLC, DC, GC or spectro-
scopic methods (see statement by Otto & Hausler, 2009)

Submitted by: TRF, SCM, 11A 7.8.3/01

Author: Molinari, G.P.

Title: Azadirachtin behaviour in soil and in water: Soil metabolism study
Date: 2002

Doc ID: SIPCAM/01/04/AZADIRACHTIN /metacqua (WAS 2005-345)
Guidelines: Individual method

GLP: Yes

Validity: Acceptable
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In the water metabolism study a rapid disappearance of Azadirachtin A and B was found. After in-
cubation in the dark for up to 60 days at 25 °C the half-life values were calculated to be 8.8 and
12.6 days following pseudo 1% order kinetics. Table 37shows the concentrations of Azadirachtin A
and B, as percentage of initial nominal content at day 0 over 60 days. The initial concentrations of
Azadirachtin A and B were 42.70 and 13.05 mg/L, respectively.

Table 37: Concentration of Azadirachtin A and B over 60 days incubation in the dark at 25 °C in river water samples

Days after concentration of Azadirachtin A* concentration of Azadirachtin B*
aptl?(l)lr?a mg/L % mg/L %
0 42.36 99.2 12.91 99.0
1 39.50 92.5 12.35 94.6
3 34.11 79.9 10.74 82.3
6 26.29 61.6 8.84 67.8
10 21.26 49.8 6.83 52.3
15 13.41 31.4 4.66 35.7
20 9.75 22.8 4.03 36.5
30 3.89 9.1 261 20.0
60 0.39 0.9 <LOQ -
DTso 8.82d 12.56d
r2 (pseudo 1* order kinetic) 0.9991 0.9835

* average of three analysis results (initial concentration: Azadirachtin A = 42.70 mg/L, Azadirachtin B = 13.05 mg/L.

No standard water/sediment study has been provided. In the water metabolism study by Molinari
(2002, WAS-2005-345), investigating the behaviour of Azadirachtin TEC (a variant of Azadirachtin
containing 85.4 g/kg Azadirachtin A and 26.1 g/kg Azadirachtin B) in river water samples of a sin-
gle system, a rapid disappearance of Azadirachtin A and B was found. The recalculated DTsq value
for the analytical leading compound Azadirachtin A amounted to 9.3 days assuming simple 1% order
kinetics (rz2 = 0.9986). After temperature correction to 20 °C the respective DTso value for Aza-
dirachtin A in water amounted to 13.7 days.

Submitted by: TRF, SCM, 1A 7.8.3/02

Author: Szeto, A.Y., Wan, M.T.

Title: Hydrolysis of Azadirachtin in Buffered and Natural Waters
Date: 1996

Doc ID: J. Agr. Fd.Chem. 44 (1996), pp. 1160-1163 (WAS 2005-347)
Guidelines: Individual method

GLP: No

Validity: Acceptable

Annex Point: 1A 7.8.3

Submitted by: TRF, SCM, 11A 7.8.3/03

Author: Sundaram, M.A.K., Sundaram, A., Curry, J., Sloane, L.
Title: Hydrolysis of Azadirachtin in Buffered and Natural Waters
Date: 1997

Doc ID: Pestic. Sci. 0031-613X , 1997, pp. 74 — 90 (WAS 2005-348)
Guidelines: Individual method

GLP: No

Validity: Acceptable
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Annex Point: 1A 7.8.3

Submitted by: TRF, SCM, 1A 7.8.3/04

Author: Sundaram, K.M.S., Sloane, L., Curry, J.

Title: Formulation Selection and Investigation of Azadirachtin -A Persistence in

Some Terrestrial and Aquatic Compenents of a Forest Environment
Date: 1995

Doc ID: Journal of Liquid Chromatography, 18 (2) (1995), PP. 363-376
(WAS2005-349)

Guidelines: Individual method

GLP: No

Validity: Acceptable

Literature data also indicate that Azadirachtin A disappears rapidly from natural waters. In creek
and lake water samples the following DTz values for Azadirachtin A were determined by Szeto &
Wan (1996), see Table 38. The concentration of Azadirachtin A in water samples was 19 pg/mL.
Samples were incubated at 35 °C in darkness. The determination of Azadirachtin A was done by
HPLC.

Table 38: DTsp values of Azadirachtin A in four natural waters at 35 °C (Szeto & Wan, 1996)

Natural DT5x, values (pseudo-first-order Kinetics)
pH value
water Hours Days
Creek 1 6.2 256 10.7
Creek 2 7.3 43.9 1.8
Creek 3 8.1 14.2 0.6
Lake 8.0 10.2 0.4

Sundaram et al. (1995) studied the dissipation of Azadirachtin A from sterilised and unsterilised
pond water samples. The initial concentrations of Azadirachtin A amounted to 40 pg/L. Samples
were incubated at 20 °C for 25 days, regularly sampled and finally analysed for Azadirachtin A by
HPLC. The average pH values for the sterilised and unsterilised pond water were 8.1 and 7.4, re-
spectively. The DTsp values of sterilised and unsterilised water samples amounted to 6.9 and 11.9
days, respectively, indicating that the faster degradation in sterilised water was likely due to chemi-
cal hydrolysis. Microbial action in the degradation of Azadirachtin A in the unsterilised pond water
appeared to be minimal.

Only little information is available on the behaviour of Azadirachtin A in aquatic sediment. The
persistence of Azadirachtin A in stream water and sediment of a forest environment was investigat-
ed by Sundaram et al. (1997). A natural lentic system was simulated by placing glass aquaria in the
forest floor. Sediment samples (pH 6.21, organic matter content: 8.4 %) in petri dishes were placed
at the bottom and aquaria were filled with water (pH 6.32), both collected from a nearby stream.
Glass aquaria were fortified with the formulation Neem-EC (21 g as/kg) at different rates dissolved
in stream water resulting in two different initial concentrations of 0.219 and 0.407 pg Azadirachtin
A/mL. Water and sediment samples were taken regularly up to 384 hours after application and ana-
lysed for Azadirachtin A by HPLC. The persistence of Azadirachtin A ranged from 8 to 13 days in
water and from 2 to 3 days in sediment. The DTso value for stream water was about 35 hours re-
gardless of the dosage applied. The Azadirachtin A residues in sediment increased with time,
reached maximum concentrations of 7 ng/g and 18 ng/g at 27 hours after treatment at the two dos-
ages, respectively, and declined gradually afterwards. These results indicate a faster degradation in
the sediment compared to the water phase and clearly demonstrate that aquatic sediments in a forest
environment could seldom act as efficient sinks for Azadirachtin A.

Conclusion:
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No standard water/sediment study has been provided. The only water sediment system was analysed
under outdoor conditions. Such a study does not allow a check of the recovery rate, but without
radioactive labelling in any event checking of the mass balance would not be possible, so this quali-
ty criterion cannot be taken into consideration here. Since there is no standard study available, it is
not possible to check the validity. However, the study results are plausible. The dissipation rates in
the different water systems are rapid to delayed, presumably they are mainly caused by hydrolysis.
According to the outdoor study, only low amounts of Azadirachtin A can be found in the sediment
for a short time. The provided data on the fate of Azadirachtin in waters are presented in Table 39.
In the water metabolism study by Molinari (2002), investigating the behaviour of Azadirachtin TEC
in river water samples of a single system, a rapid disappearance of Azadirachtin A and B from the
water phase was found. The recalculated DTsy value for the analytical leading compound Aza-
dirachtin A amounted to 13.7 days assuming simple 1% order kinetics and after temperature correc-
tion to 20 °C.

Table 39: Summary of provided information on the fate of Azadirachtin A and B in aquatic systems

DTs
water/sediment ] el T | whole DTso 7 DTso | Method of
water | sedi- | water r sediment |calculation Reference
system hase | ment ©| oEEm (days) (days) / Kinetic
substance: Azadirachtin A
25 8.82d |0.997 Pseudo 1%
water system o5 9.3d Molinari (2002),
(river) 7.58 | nd. nd 090gs| ™I | WAS2005-345,
20 13.7 d*
water system g 5 nd. [ 35| nd 107d | nd. | nd |Pseudo 1%
(creek)
\(/Z?(tairkiystem 7.3 nd. | 35 n.d. 1.8d n.d. nd.  |Pseudo 1% |Szeto & Wan
(1996),
‘(’Z‘?;Zrkiy“em 8.1 nd. | 35| nd. 06d | nd | nd |Pseudol1® |WAS2005-347
water system 1 nd. | 35 n.d. 04d n.d. nd. |Pseudo 1%
(lake)
water system « Sundaram et al.
(pond) 7.4 nd. | 20 n.d. 11.9d | 0.972 n.d. 1 (1995),

p WAS2005-349
water/sediment Sundaram et al.
system (stream, |6.32 6.21 |n.d. n.d. 8-13d n.d. 2-3d |nd. (1997),
forest) WAS2005-348

substance: Azadirachtin B
water system st |Molinari (2002),
(river) 7.58 nd. | 25 n.d. 12.6d 0.983 n.d. Pseudo 1 WAS2005-345

* used for modelling of the fate in surface waters

5.1.3 Summary and discussion of degradation
Azadirachtin was found to be not readily biodegradable in the available studies.
In water/sediment systems Azadirachtin A was metabolised with DTz values of 13.7 days.

Based on the findings from screening test on ready biodegradability and water/sediment simulation
tests Azadirachtin appears to be susceptible for primary degradation and not ultimate mineralisa-
tion. Considering the results of the test on ready biodegradability and levels of mineralisation in the

56



CLH REPORT FOR AZADIRACHTIN

simulation studies, Azadirachtin is considered not readily/ rapidly biodegradable (a degradation >
70 % within 28 days) for purposes of classification and labelling.

5.2 Environmental distribution

5.2.1 Adsorption/Desorption

Annex Point: HA7.4.1

Submitted by: TRF, SCM, 11A 7.4.1/01

Author: TroR, R.

Title: Adsorption and desorption of NeemAzal in the soil

Date: 1996

Doc ID: TM 995.12 (BOD 9750121)

Guidelines: OECD guideline for testing of chemicals; adopted 12 May 1981 “Adsorp-
tion/Desorption” 106

Deviations: None

GLP: Yes

Validity: Acceptable

A study for investigation of adsorption properties of NeemAzal (containing approx. 30 % Aza-
dirachtin A) was conducted with three German standard soils. A summary of the physical and
chemical properties of the soils is provided in Table 40.

Table 40: Physical and chemical properties of the soils used

Test soil name
Soil property 2.1 2.2 2.3
Particle size distribution (DIN)
(%)
2000 — 630 um 3.6 1.0 24
630 — 200 um 60.7 45.9 255
200 — 63 um 24.1 34.3 33.0
63 — 20 um 52 6.8 17.0
20— 6 um 2.8 4.1 8.3
6—-2um 18 2.5 4.3
<2um 1.9 55 9.5
Classification (DIN) sand loamy sand loamy sand
Classification (USDA) sand loamy sand sandy loam
Organic carbon (%) 0.62 2.32 1.22
Cation exchange capacity 5.0 10.9 10.2
(mval/100 g soil)
pH (CaCl,) 5.9 5.6 6.4
Maximum water holding capacity 31 48 39
(W/w %)

Since the adsorption of NeemAzal was below 25 %, no desorption experiment was carried out. Fur-
thermore, due to the low adsorption (< 25 %) the advance test was not performed.

A mass balance was not completed for this study. The transformation of the parent compound was
not studied. The adsorption constants for each soil are given in Table 41 resulting from a soil to
solution ratio of 1:5 (w/w) and an equilibration time of 16 hours. The adsorption constants (Kags)
ranged from 0.373 to 0.479 for the three soils indicating that NeemAzal was of high mobility in all
soils used.
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Table 41: Adsorption constants

. Organic carbon Adsorption Ky Koc
Test Soil (%) pH (%)* (mL/g) (mL/g)
2.1 0.62 5.9 7.6 0.405 65.4
(sand)
2.2 2.32 5.6 8.7 0.479 20.6
(loamy sand)
2.3 1.22 6.4 7.0 0.373 30.6
(loamy sand)

*  percentage of initial concentration of application solution (0.0086 mg/mL) determined by HPLC

The adsorption constants are not significant correlated with the organic carbon content and with the
pH of the tested soils. The Koc values ranged from 20.6 to 65.4 in three different soils indicating a
high potential soil mobility of NeemAzal. The adsorption constants (Kq) were performed at a single
concentration.

Submitted by: TRF, SCM, 11A 7.4.1/02

Author: Molinari, G. P.

Title: Azadirachtin behaviour in soil and water — laboratory soil adsorption study
Date: 2002

Doc ID: SIPCAM/01/04/Azadirachtin A/adssuolo (BOD 2005-833)

Guidelines: OECD guideline for testing of chemicals; 106

Deviations: None

GLP: Yes

Validity: Acceptable

Test material was Azadirachtin TEC (a variant of Azadirachtin containing 85.4 g/kg Azadirachtin A
and 26.1 g/kg Azadirachtin B).

The study was conducted with four soils. A summary of the physical and chemical properties of the
soils is provided in Table 42.

Table 42: Physical and chemical properties of the soils used

Test soil name
Soil property A B C D
Particle  size  distribution
USDA (%)
Sand 2000 — 50 um 14.50 7.25 46.40 411
Silt 50 -2 um 44.25 47.50 36.80 75.70
Clay <2um 41.25 45.25 17.00 20.30
Classification (USDA) Silty clay Silty clay Loam Silt loam
Organic carbon (%) 1.86 0.47 3.32 1.36
Organic matter (%) 3.21 0.81 5.72 2.34
pH (soil/water ratio 1:2.5) 8.1 8.0 5.9 6.8

A mass balance was not completed for this study. The transformation of the parent compound was
not studied. The adsorption constants for each soil were given in Table 43. 4 resulting from a soil to
solution ratio of 1:20 (w/w) and an equilibration time of 16 hours. The adsorption constants (Kg)
ranged from 2.43 to 5.07 for the four soils showing that Azadirachtin A was of high to medium mo-
bility.
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Table 43: Adsorption constants

Organic

Test soil carbon (%) pH Kg-mean™ Koc Ke 1/n r2 Kroc
A (silty clay) 1.86 8.1 2.26 121.45 3.13 0.87 | 0.762 168
B (silty clay) 0.47 8.0 411 875.13 5.07 0.93 | 0.946 1079
C (loam) 3.32 5.9 2.51 75.78 3.33 0.91 | 0.964 99
D (silt loam) 1.36 6.8 1.02 75.16 2.43 0.73 | 0.831 179
Arithmetic mean 2.48 287 3.49 0.86 381.3
median 2.39 99 3.23 0.89 173.5
10" percentile |  1.39 75 264 | 077 121
pH dependence | No

*K4 calculated as the mean of three individual data points

The adsorption constants did not appear to correlate with the organic carbon content and with the
pH of the soils are tested. The Kgoc values ranged from 99 to 1079 indicating a moderate to slight
mobility of Azadirachtin A in the soil.

5.2.2 Volatilisation

Due to the large molecular weight and comparatively strong intermolecular interactions of Aza-
dirachtins the vapour pressures of these compounds are very low. Estimated/calculated values for
vapour pressure for Azadirachtin A or other Azadirachtins are between 1.85 * 10%° (25 °C) and 3.6
* 10 Pa (20 °C) (see Heintze, 2005 and Kleeberg, 2005). Additionally, chemical half-life of Aza-
dirachtin A in air was calculated to be 1.696 hours (according to Atkinson). Following these data on
the behaviour of Azadirachtin in air combined with the relatively high solubility in water, it can be
concluded that the volatility of the biologically active compounds of Azadirachtin from water, plant
and soil surfaces is expected to be extremely low.

5.2.3  Distribution modelling

No data available.

5.3  Aquatic Bioaccumulation

Azadirachtin technical is a mixture of many compounds and thus no log P, can be determined for
the whole plant extract. However, for the two major fractions, Azadirachtin A and B, the log P,y
values are 0.99 and 1.29, respectively (TroB, R. (1996), (CHE2005-1714); Ruch, B.
(2006)(CHE2006-1681); also refer to the DAR of Azadirachtin B.2.1.8). Since the other active
components are structurally closely related to Azadirachtin A and B, a comparable distribution in
water/octanol is assumed.

5.3.1  Agquatic bioaccumulation

5.3.1.1 Bioaccumulation estimation

No data available

5.3.1.2 Measured bioaccumulation data

No data available
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5.3.2

Summary and discussion of aquatic bioaccumulation

There are no experimental data for bioaccumulation of Azadirachtin A in aquatic organisms such as
fish available. The log Pow of Azadirachtin A is 0.99, indicating that the substance has a low bioac-

cumulation potential.

54  Aquatic toxicity
Table 44: Summary of relevant information on aquatic toxicity
Method Results Remarks Reference
Oncorhynchus mykiss LC50 = 0.048 mg Azadirachtin A/L | Performed for MAS; Brown, J. H., Her-
96 hr (flow-through) actual Purity: 10 % Aza- zig, R. 1990

ABC Protocol Number 8007-SEP

dirachtin A

Report No. 38411

Oncorhynchus mykiss

NOEC = 0.0047 mg Azadirachtin

Performed for Sipcam;

Bogers, M. 2002

28 d (flow-through) AL Purity: 11.8 % Aza- Report No. 332742
OECD 215 nominal dirachtin A

Daphnia magna EC50 = 1 mg Azadirachtin A/L Performed for MAS; Burgess. D. 1990
48 hr (flow-through) actual Purity: 10 % Aza- Report No: 38412

ABC Protocol #8101-SEP

dirachtin A

(WAT 2005-745)

Daphnia magna
21 d (semi-static)
OECD 211

NOEC = 0.27 mg Azadirachtin A/L
mean measured

Performed for Sipcam;
Purity: 11.8 % Aza-
dirachtin A

J. 2001

Migchielsen, M. H.

Report No: 297888
(WAT 2005-746)

Pseudokirchneriella subcapitata
72 hr (static)
OECD 201

actual

actual

EgCso> 5.76 mg Azadirachtin A/L

ERrCso> 5.76 mg Azadirachtin A/L

Performed for Sipcam;
Purity: 16 % Aza-
dirachtin A

J. 2003

Migchielsen, M. H.

Report No. 381735

Chironomus riparius
28 d (static)

actual

ECso = 0.0094 mg Azadirachtin A/L

Performed for Trifolio;
Purity: 15.6 % Aza-

Gonsior, G. 2008
Report No.

OECD 219 NOEC = 0.0016 mg Azadirachtin dirachtin A 2007/1358/01-ASCr
AJ/L nominal
54.1 Fish
5.4.1.1 Short-term toxicity to fish
Table 45: Short-term toxicity to fish
Guideline / Species Endpoint / Exposure Results [mg Remarks Reference
Test meth- Type of test a.s./L]
od design | duration LCs
ABC Proto- | Rainbow trout Mortality static 96 h LC50=0.048 |10% AzaA Brown, J. H.,
col Number | (Oncorhynchus Herzig, R.
8007-SEP | mykiss) 1990
Report No.
38411
OECD 203 | Rainbow trout Mortality Flow- 96 h LC50=0.086 |11.8% AzaA Bogers, 2001
(Oncorhynchus through SIP, 1A
mykiss) 8.2.1.1/01
(Rep No
297866)
OECD 203 | Rainbow trout Mortality Flow- 96 h LC50>2.219 |359+1.6% AzaA | Teigeler,
(Oncorhynchus through 2008
mykiss) TRF, 1A
8.2.1.1/01
(Rep. No.
TRF-001/4-
13)
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FIFRA Sheepshead Mortality Flow- 96 h LC50=12.9 10 % Aza A|Graves,

Series 72-3 | minnow through not acceptable, due | Swigert,
(Cyprinodon to inadmissible | 1992
variegatus) analysis  procedure | MAS, I1A

and tested nominal | 8.2.1.2/01
concentration range | (Rep. No.
far in excess of|279A-102)
solubility of the test
compound the levels
of the test item
increased during the
test

The acute toxicity of Azadirachtin to fish (rainbow trout Oncorhynchus mykiss) is tested for mor-
tality in a 96 hour flow-through test. The lowest endpoint is 0.048 mg Azadirachtin /L. The study
relevant for classification and labelling is summarised below.

Submitted by: MAS; I1A 8.2.1.1/02

Author: Brown, J. H., Herzig, R.

Title: Acu_te Flow-Through Toxicity of NPI-720 to Rainbow trout (Oncorhynchus
| mykiss)

Date: 1990

Doc ID: Rep. No. 38411 (WAT 2005-740)

Guidelines: ABC (Analytical Bio-Chemistry) Protocol Number 8007-SEP, approved by

a representative of Native Plants incorporated on December 19, 1989.

Deviations: None to OECD 203

GLP: Yes - certified laboratory

Validity: Acceptable

Materials and Methods

Test material: NPI-720

Lot/batch #: 13

Purity: 10 % (100 g Azadirachtin A/kg)

Test animals

Species: Oncorhynchus mykiss (rainbow trout)

Source: Mt. Lassen Trout Farms, Red Bluff, California, USA

Environmental conditions

Temperature: 12t0 13 °C

Photoperiod: 16 h light : 8 h dark daily

Experimental treatments

Fish were exposed, in a group of twenty rainbow trout, to an aqueous emulsion of the test material
at nominal concentrations of 0.063, 0.13, 0.25, 0.50 and 1.0 mg NPI1-720 /L for a period of 96 hours
under flow-through conditions. A maximum loading rate of 0.11 (+ 0.23) g b.w./L/day was main-
tained in a test volume of 30 L soft blended water. A flow-through rate of 193 L per day represented
6.4 tank volume replacements per day. The test aquaria were held in a circulating water bath which
kept the temperature at 12 + 1 °C. A blank control group and a solvent (DMF) control group were
maintained under identical conditions. Oxygen concentration, pH values and temperature were rec-
orded at 0, 48 and 96 hours after start of exposure in both control groups and in the low, middle and
high test substance concentration groups. Fish were not fed from 72 hours before test start or during
the test period. For the determination of concentrations of test substance in the test medium, repre-
sentative samples were taken at the start and end of the test from each of the treatment groups and
analysed. Quality control samples spiked with the test substance were also analysed as reference.
LCso values were calculated using the binomial method.
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Observations

Any mortalities and sublethal effects of exposure were recorded once every 24 hours during the 96
hour test period. Dead fish were removed when observed.

Findings

The concentration analysis showed a stable maintenance of NPI-720 concentrations in the test me-
dium from the start until the end of the study at approx. 72 % of nominal concentrations. Recovery
rates ranged between 64.0 and 78 % of the nominal concentrations in the flow-through system. The
diluter stock showed a similar recovery of 76 % of nominal concentrations after 96 hours.

Table 46: Mortality observed in Rainbow trout following a 96-hour exposure to NPI-720 under flow-through

conditions
Concentrations of n - %
Azadirachtin Technical (mg/L) S VR e EL Gy (EF o) Total
Nominal Mean measured 24 48 72 96 mortality
0 (Blank Control) 0 (Blank control) 0 0 0 0 0
0 (Solvent Control) | 0 (Solvent control) 0 0 0 0 0
0.063 0.049 0 0 0 0 0
0.13 0.096 0 0 0 0 0
0.25 0.16 0 0 0 0 0
0.50 0.39 0 0 1 2 10
1.0 0.67 0 11 20 20 100

Results are based on mean measured concentrations. Details for cumulative mortality in fish ex-
posed to test concentrations up to 0.67 mg NPI-720 /L for a period of 96 hours are shown in Table
46. Abnormal responses such as loss of equilibrium, inactivity, discoloration and laboured respira-
tion were observed at 24 h after test start in fish exposed to 0.67 mg NPI-720/L and after 48 hours
in fish exposed to 0.39 mg NPI1-720/L. No effects on fish were seen at lower concentrations.

Conclusion:

The LCs (96 h) was estimated to be 0.48 mg NPI-720/L with 95 % confidence limits of 0.39 and
0.67 mg/L. The LCsq is equivalent to 0.048 mg Azadirachtin A/L. The NOEC (96 h) was deter-
mined to be 0.16 mg NPI-720/L, corresponding to 0.016 mg Azadirachtin A/L, the LOEC was
0.39 mg NPI-720 /L.

5.4.1.2 Long-term toxicity to fish

Table 47: long-term toxicity to fish

Guideline / Species Endpoint / Exposure Results [mg Remarks | Reference
Test meth- Type of test a.s./L]
od design | duration LCsp
OECD 215 | Rainbow trout Juvenile growth | Flow- |28d NOEC = 0.0047 11.8% Bogers,
(Oncorhynchus | test through Aza A 2002
mykiss) SIP, IA
8.2.3/01
(Rep. No.
332742)
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OECD 210 | Zebra fish (Dan- | Early life stage Flow- |37d NOEC =1.91 29.9 % Aza | Schmitz,
io rerio) test; extracted through A 1999

from a full life Study not | TRF, A

cycle test valid, sur-|8.2.4/01

Hatching and vival rate of | (Rep.No.

survival rate, 70 % of | TRF-001/4-

length and controls not | 60

weight (FI-, FIlI- met

generation); daily

egg production

and fertilisation

rate (FI-

generation)

OECD 210 | Zebra fish (Dan- | Full life cycle Flow- |174d NOEC =1.91 29.9 % Aza | Schmitz,
io rerio) test through A 1999

Study not | TRF, 1A
valid, sur-|8.2.4/01
vival rate of | (Rep.No.
70 % of | TRF-001/4-
controls not | 60
met

The study resulting in the most sensitive endpoint is summarised below.

Submitted by:
Author:
Title:

Date:

Doc ID:
Guidelines:

Deviations:

GLP:
Validity:

Materials and Methods

Test material:
Lot/batch #:
Purity:

Test animals
Species:
Source:

SIP; 11A 8.2.3/01

Bogers, M.

Rainbow Trout, Juvenile Growth Test — 28 days with Azadirachtin Technical
(Flow-through)

2002

Rep. No. 332742 (WAT 2005-743)

OECD Guideline for Testing of Chemicals No. 215: “Fish, juvenile growth
test — 28 days”, Accepted 21 January 2000. And, ISO International Standard
10229: Water Quality — Determination of the prolonged toxicity of substanc-
es to freshwater fish — Method for evaluating the effects on the growth rate
of Rainbow trout (Oncorhynchus mykiss), 1994.

Oxygen concentrations temporarily fell below 70 % of air saturation in sev-
eral test vessels on two occasions during the exposure. Aeration of the ves-
sels quickly increased oxygen levels back above 70 %. This is not consid-
ered to have affected the outcome of the test.

Yes

Acceptable

Azadirachtin technical
Z 345
11.8 g Azadirachtin A/kg

Rainbow trout (Oncorhynchus mykiss, Walbaum 1988)
Trout Hatchery Blitterswijk, Netherlands

Environmental conditions

Temperature:
Photoperiod:

15.0+0.7°C
16 h light : 8 h dark daily
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Experimental treatments

In a flow-through test, 16 fish per treatment group were exposed to the test substance at concentra-
tions of 0.04, 0.08, 0.16, 0.30 and 0.60 mg Azadirachtin technical/L over a period of 28 days in test
media in 30 L test vessels. The flow-through rate was 12 L of test medium/ hour, equivalent to ap-
prox 9-fold exchange of test medium per day. Dosing of the test vessels was established two days
before introduction of the fish. A blank and a solvent control (tri-ethyleneglycol) treatment group
were run under identical conditions. Fish were fed daily with Trouvit at a rate of 4 % of initial body
weight per vessel. After 14 days of exposure, the ratio was recalculated based on fish weights then
determined. Fish were not fed 24 hours prior to weighing on day 14 and 28. Loading rate at test
start was 0.14 g bw/L. The test solutions were not aerated during the first 24 days of exposure. Aer-
ation was provided for 24 hours beginning on day 24 and for 48 hours (i.e. until end of test) begin-
ning on day 26. Temperature, pH value and oxygen concentration were measured at test start and
thereafter at least twice a week. The concentrations of test substance in the test medium were de-
termined one day prior to introduction of the fish from the highest dose vessel. Thereafter, samples
were taken from all dose vessels on days 0, 7, 14, 21 and 28.

Findings

Mortality was only observed at the highest tested concentration of 0.60 mg Azadirachtin tech-
nical/L. At the end of the 28-day exposure period, total mortality was 44 % in this treatment group.

Visible toxic effects such as discoloration, loss of equilibrium and hyperactivity were only observed
at the highest test concentration of 0.60 mg Azadirachtin technical /L. By day 19, all remaining fish
in this group were discoloured and remained so until death or the end of the test. A statistically sig-
nificant difference in growth rate from 0 to 28 days occurred between the means of the blank con-
trol and those of the solvent control. Comparison of the treatments with the blank control by the t-
test procedure after Williams showed that there was a significant difference between the treatments
> 0.08 mg azadiractin A/L and the control (p = 0.05). This calculation was performed by the RMS.
However, there was no significant difference between the mean growth rate of the solvent control
and any of the means of the treated groups (Dunnet t-Test, p = 0.05), see Table 48 below.

Table 48: Mean growth rates recorded for the intervals of 0 - 14 days and 0 - 28 days

Mean growth rates® in Azadirachtin technical treatment groups (mg/L) :
Interval gér?t'?gl‘)‘ chsr?tl:’/glr)]t 0.04 0.08 0.16 0.30
Day 0 — 14 Mean 5.387 5.273 5.650 5.541 5.314 5.416
Standard Deviation 0.370 0.565 0.413 0.218 0.469 0.825
Day 0 — 28 Mean 3.937 3.616* 3.888 3.687* 3.644* 3.585*
Standard Deviation 0.177 0.296 0.408 0.137 0.244 0.593

* Statistically significantly different to the blank control group, Williams t-test, p = 0.05
a Mean growth rates based on a function of the increase in body weight over the respective time periods

Conclusion:

The 28-day LCs, for mortality and the ECs, for juvenile growth were determined to be > 0.60 mg
Azadirachtin technical/L based on nominal concentrations, verified by chemical analysis, equivalent
to 0.0708 mg Azadirachtin A/L. The 28-day NOEC for mortality was 0.30 mg Azadirachtin tech-
nical/L, equivalent to 0.0354 mg Azadirachtin A/L. The 28-day NOEC for juvenile growth was
recalculated by the RMS and was found to be 0.04 mg Azadirachtin technical/L, equivalent to
0.0047 mg Azadirachtin A/L.
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5.4.2

Aquatic invertebrates

5.4.2.1 Short-term toxicity to aquatic invertebrates

Table 49: short-term toxicity to aquatic invertebrates

Guideline / Species Endpoint / Exposure Results [mg Remarks | Reference
Test meth- Type of test a.s./L]
od design | duration LCs
OECD 202 | Daphnia magna | Immobility static | 48h EC50 > 0.94 11.8 % Aza | Bogers,
Pt. 1 A; 2001,
valid but not| SIP; 1A
plausible 8.3.1.1/01
since test Rep. No.
concentra- | 297877)
tions were
not main-
tained
properly and
no con-
centration-
response
curve could
be estab-
lished
ABC Proto- | Daphnia magna | Immobility Flow- |48h EC50=1 10 % Aza A | Burgess,
col #8101- through 1990
SEP MAS; 1A
8.3.1.1/02
(Rep. No.
38412)
OECD 202 | Daphnia magna | Immobility Semi 48 h EC50 =3.54 33.4 % Aza | Schmitz, A,
static A 1999
TRF, lIA
8.3.1.1/01
(Rep. No.
TRF-002/4-
21)
The study resulting in the most sensitive endpoint is summarised below.
Submitted by: MAS; 11A 8.3.1.1/02
Author: Burgess, D.
Title: Acute Flow-through Toxicity of NPI-720 to Daphnia magna
Date: 1990
Doc ID: Rep. No. 38412 (WAT 2005-745)
Guidelines: ABC Protocol #8101-SEP (revised December 13, 1988)
Deviations: (to OECD 202) None
GLP: Yes - certified laboratory
Validity: Acceptable
Materials and Methods
Test material: NPI-720
Lot/batch #: 13
Purity: 10 % (100 g Azadirachtin A/kg)
Test animals
Species: Daphnia magna
Source: Laboratory bred; Origin: maintained by test lab since 1977, acquired from

Columbia National Fisheries Research Laboratory, Columbia, Missouri in
1977
Environmental conditions
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Temperature: 21 °C
Photoperiod: 16 h light : 8 h dark daily, % hour transition period at dawn and dusk

Experimental treatments

In the acute immobilisation test, 4 replicates of 10 daphnids each, less than 24 hours old, were ex-
posed for 48 h to nominal concentrations of 1.2, 2.4, 5.0, 10 and 20 mg NPI-720 /L under flow
through conditions in 1 L test media (soft blended water, hardness 164 — 172 mg CaCOg3 /L). The
stock solution for preparing the test concentrations was prepared by weighing10 g of NPI-720 into a
50 mL volumetric flask. The volumetric flask was then brought to volume with acetone. The rate of
test media flow in the test system was 3.6 mL/test vessel/minute, equivalent to 5.2 replacements of
the test vessel volume every 24 hours. A solvent (acetone 0.05 mL, equivalent to the amount re-
ceived by the other treatment levels) control and a blank water control were run in parallel. Tem-
perature was recorded continuously in the water bath, pH value, oxygen concentrations and temper-
ature were measured at the beginning and at the end of the test (48 h) in all treatment group vessels.
Samples of the test media were taken at test start and end from each of the treatment groups for
analysis of NPI-720 concentrations. The 48-hour dose-response slope was determined by transfer-
ring percent effects to probit values form which linear regression of the resulting straight line was
calculated.

Findings

Analysis of the test samples for NPI-720 content at 48 hours resulted in an average 51 % recovery.
Results were therefore based on mean measured concentrations. According to the author, this low
recovery is assumed to be due to the low percent active ingredient content. At 1.3 mg/L and above,
test vessels were seen to show a precipitate which increased with increasing concentration. Accord-
ing to the author the precipitate is believed to be caused in large part to the inert component on the
compound.

No mortality (immobilisation) attributed to the test substance occurred up to a concentration of
2.4 mg/L after 48 hours of exposure. One mortality occurred in each of the control groups and two
mortalities occurred in the 1.3 mg/L treatment group which is not considered a result of exposure to
the test substance. Two mortalities occurred in the 4.6 mg/L treatment group and 27 mortalities oc-
curred in the 13 mg/L treatment group. One daphnid exhibited abnormal behaviour in the 0.51 mg/L
treatment group, this is not attributed to the test substance. No abnormal behaviour was observed at
1.3 mg/L. Abnormal behaviour such as erratic movement, positioned on the bottom and inactivity
were observed in the 2.4, 4.6 and 13 mg/L treatment groups, with occurrence increasing at higher
concentrations.

Table 50: Acute immobilisation of Daphnia magna after 24 and 48 hours exposure to NPI-720

% Mortality (immobilisation) and
N(I:?)?]r::emnff;;;ii ?InF])gI/gO % of surviving daphnids abnormally affected at
24 hours 48 hours

0 (Blank Control) 0/ 0 affected 2.5 % /0 affected
0 (Solvent Control) 0/ 0 affected 2.5 % /0 affected
0.51 0/ 0 affected 0/2.5 % affected
1.3 0/2.5 % affected 5 % / 0 affected
2.4 0/ 0 affected 0/ 20 % affected
4.6 2.5 % /2.6 % affected 5 % / 66 % affected
13.0 5% / 71 % affected 68 % / 100 % affected

a Immobilisation considers the results from all four replicates, i.e. 40 daphnids in total
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Conclusion:

A suspension of fine particles of the test substance was observed at the three highest treatments.
Based on mean measured concentrations, the 48-hour ECso for mortality (immobilisation) was
10 mg NPI-720/L with 95 % confidence intervals of 8.6 to 13 mg/L. The ECs is equivalent to
1.0 mg Azadirachtin A/L. The 48-hour NOEC was determined to be 1.3 mg NPI-720/L, equivalent
to 0.13 mg Azadirachtin A/L.

5.4.2.2 Long-term toxicity to aquatic invertebrates

Table 51: Long-term toxicity to aquatic invertebrates

Guideline /
Test meth-
od

Species

Results [mg Remarks
a.s./L]

design | duration LCs

Endpoint /
Type of test

Exposure

Reference

OECD 211

Daphnia magna

Semi 21d NOEC =0.27 11.8 % Aza
static A

Reproduction
SIP; 1A

Rep. No.
297888)

Migchielsen,
M.H.J. 2001,

8.3.2.1/01

OECD 202
Pt. 2

Daphnia magna

Semi 21d NOEC =0.615 33.4 % Aza
static A

Schmitz,
1999

Reproduction

(Rep.No.

21

TRF, A
8.3.1.1/01

TRF-002/4-

The study resulting in the most sensitive endpoint is summarised below.

Submitted by:

Author:
Title:

Date:
Doc ID:
Guidelines:

Deviations:
GLP:
Validity:

Materials and Methods

Test material:
Lot/batch #:

Purity:

Test animals

Species:
Source:

SIP; 11A 8.3.2.1/01

Migchielsen, M.H.J.

Daphnia magna, Reproduction test with Azadirachtin Technical (Semi-
static)

2001

Rep. No. 297888 (WAT 2005-746)

OECD Guideline for Testing of Chemicals No. 211: “Daphnia magna, Re-
production Test”, adopted 21% September, 1998

None

Yes

Acceptable

Azadirachtin technical
Z 345
118 g Azadirachtin A/kg

Daphnia magna (Crustacae, Cladocera) (Straus, 1820)
Not stated

Environmental conditions

Temperature:
Photoperiod:

18.8t0 20 °C
16 h light : 8 h dark daily
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Experimental treatments

To investigate the effects on reproduction, 10 x 1 daphnids were exposed to 1.0, 1.8, 3.2, 5.6 and
10 mg Azadirachtin technical/L under semi-static, single-exposure conditions in 50 mL test media
(M7 test media). A blank control and a solvent control were run in parallel with 20 x 1 daphnids.
The animals were fed during the test with suspensions of 2 x 10° cells of the algae Chlorella pyre-
noidosa, corresponding to 0.15 to 0.16 mg Carbon (C)/daphnia/day. Test vessels were covered with
Perspex plates and subject to a light/dark cycle of 16/8 hours. Temperature was recorded at each
renewal in all test concentrations, pH value was measured in at least a control and 10 mg/L test ves-
sel at test start and in expired and fresh media, immediately before and after renewal. Oxygen con-
centrations were measured in all treatment group vessels at test start and in expired and fresh media
immediately before and after renewal. Samples for analysis of Azadirachtin technical concentration
were taken regularly from fresh and expired test media of the solvent control, 1.0, 3.2 and 10 mg/L
treatment groups. Homogeneity of variances and normality was checked for each test concentration
regarding reproduction data. Furthermore, the data were statistically tested applying Tukey and
Dunnett’s test.

Effect concentrations based on nominal concentrations

The overall nominal 21-day NOEC for mortality and reproduction was determined to be 3.2 mg
Azadirachtin technical/L, equivalent to 0.378 mg Azadirachtin A/L based on the nominal concentra-
tions. The overall 21-day LOEC was 5.6 mg Azadirachtin technical /L, equivalent to 0.6608 mg
Azadirachtin A/L. The 21-day ECs, for mortality was determined to be 8.0 mg Azadirachtin tech-
nical/L, with 95 % confidence limits of 6.5 to 12 mg/L. This ECsp in terms of the active substance is
0.944 mg Azadirachtin A/L. The 21-day ECs, for reproduction was estimated to be between 5.6 and
10 mg Azadirachtin technical/L.

Table 52: Acute immobilisation of Daphnia magna and cumulative mean number of living young per parent after 21
days of exposure to Azadirachtin technical

Concentration test Cumulative number ofdd:;d parental daphnids on % Mortality nul\n/]lgzrlj o
0 a

sulpsEmeR (MeYS) | =5 5 8 | 12 ] 16 | 10 | 21 young”

0 (Blank Control) 0 0 0 0 0 1 1 5% 142.5

0(Solvent Control) 0 1 1 1 1 2 4 20 % 123.6
1.0 0 0 0 0 0 0 0 0% 157.5
1.8 0 0 0 0 0 0 0 0% 167.4
3.2 0 0 0 0 0 0 0 0% 146.0
5.6 0 0 0 0 1 1 2 20 % 126.6
10.0 0 1 5 7 7 7 7 70 % 0.0

a Both controls contain 20 daphnids, test substance treatment groups contain 10 daphnids
b Mean number of living young per parent daphnid over the entire exposure period of 21 days
Conclusion:

The overall 21-day NOEC for mortality and reproduction was determined to be 2.3 mg Azadiracht-
in technical/L, equivalent to 0.27 mg Azadirachtin A/L.

The NOEC was based on mean measured concentrations, calculated from the measured Azadiracht-
in A levels.
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5.4.3

Algae and aquatic plants

Table 53: Toxicity to algae and aquatic plants

Guideline / Species Endpoint / Exposure Results [mg Remarks | Reference
Test meth- Type of test a.s./L]
od design | duration LCs
OECD 201 | Pseudokirch- Growth rate and | static 72h EbC50/ ErC50 >5.76 | 16 % Aza A | Migchielsen,
neriella subcapi- | cell growth bio- M.H.J
tata mass 2003.
SIP; 1A
8.4/01
(Rep. No.
381735)
OECD 201 | Scenedesmus Growth rate and | static 72h EbC50 = 158 35 % Aza A;| Wenzel, A,,
subspicatus cell growth bio- ErC50 =319 not valid as | 2002
mass the control | TRF, All
cultures 8.4/01
show no (Rep. No.
continuous | TRF-001/4-
exponential | 30)
growth.
There was a
lag-phase
during the
first day of
exposure

The study resulting in the most sensitive endpoint is summarised below.

Submitted by:

Author:
Title:

Date:

Doc ID:
Guidelines:

Deviations:
GLP:
Validity:

Materials and Methods

Test materi

al:

Lot/batch #:

Purity:

Test organism

Species:

Source:

SIP; 11A 8.4/01

Migchielsen, M.H.J.

Fresh Water Algal Growth Inhibition Test Azadirachtin Technical

2003

Rep. No. 381735 (WAT 2005-747)

EEC Directive 92/69, Publication No. L383 Part C-3, adopted December,
1992; OECD No. 201, “Alga, Growth Inhibition Test”, adopted June 7,
1984 ISO Standard 8692, First edition, 15 November, 1989

The pH in the solvent control increased by more than 1.5 units due to a high
algal growth rate. This did not affect the outcome of the results of the study.

Yes
Acceptable

Azadirachtin technical
C 193
160 g Azadirachtin /kg, presumably Azadirachtin A

Pseudokirchneriella subcapitata (formerly Selenastrum capricornutum),

strain: NIVA CHL 1
In-house laboratory culture

Environmental conditions
Temperature:

Photoperio

d:

22.3t023.1°C
Continuous light, intensity of 75 to 100 pE/m?#/second
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Experimental treatments

Algae were exposed for 72 h to graded concentrations of the test substance and a blank and solvent
control (acetone) under static conditions. In the range-finding test, nominal concentrations of 0.1,
1.0 and 10 mg Azadirachtin technical/L, a 5 pL solution of Azadirachtin technical at 100 mg/L, and
blank and solvent control were used. In the definitive test, algae were exposed to 5 um filtered solu-
tions at five concentrations (4.6, 10, 22, 46, and 100 mg Azadirachtin technical/L) with three repli-
cates each. For the controls (blank test medium and solvent (acetone) control), six replicates were
exposed. The starting cell concentration was 10.000 cells/mL and the total volume of the test cul-
tures was 100 mL. Extra replicates of each concentration for sampling purposes were employed.
One replicate per treatment group without algae was used as a correction for turbidity. The dose
response curves were statistically analysed to determine 72-hour ECy and ECsp values. The NOEC
values were determined using Bonferroni-t and Tukey test, a = 0.05.

Observations

The cell concentration was determined after 24, 48 and 72 h in samples taken from the test cultures
by microscope using a counting chamber at the beginning of the test. Thereafter, spectrophotomet-
ric measurement was performed. One control per concentration was measured in order to correct for
turbidity. At 72 hours, in test solutions at 46 and 100 mg/L algal density was counted by micro-
scope due to excessive turbidity. Culture vessels were incubated at 22 to 23 °C under continuous
light and were re-suspended continuously by shaking on a laboratory shaker. For each test concen-
tration, measurement of pH was taken at test start and end, and chemical analyses for Azadirachtin
technical was performed in the test solutions at test start and after 24 and 72 h.

Findings

No concentration dependent effect on cell growth biomass or growth rate was found in the range
between nominal 4.6 and 22 mg Azadirachtin technical/L after 72 h test duration. A statistically
significant reduction in cell growth biomass and growth rate at 46 mg/L (28.5 % and 7.1 %, respec-
tively) and 100 mg/L (40.0 % and 11.7 %, respectively) was observed. The mean cell densities and
percentage inhibition of biomass and growth rate depending on the test concentrations are listed
below in Table 54.

Table 54: Effect of exposure to Azadirachtin technical on algal growth — cell densities and growth rate over a 72-hour

period
conchrr?tlpaa}clion Mean cell densities (104 cells /mL) Biomass (0 to 72 h) Mean growth rate (l)
Azadirachtin
technical oh | 2ah | 48n | 72n | M€ loinnibition | 0to72h | % reduction
(mg/L) area
0 (Solvent 10 | 56 | 31.7 | 1186 | 22595 : 0.06624 :
Control)
4.6 1.0 5.7 31.2 128.3 2365.6 -47% 0.06737 -1.7%
10 1.0 6.3 33.6 108.9 2205.0 2.4 % 0.06512 1.7%
22 1.0 5.9 29.7 116.6 2196.2 2.8% 0.06608 0.2 %
46 1.0 5.2 22.6 84.3 1626.2 28.5% 0.06155 71%
100 1.0 5.6 19.5 67.8 1356.1 40.0% 0.05846 11.7%
0 Blank Control 1.0 5.8 29.8 87.0 1838.7 18.6 % 0.06201 6.4 %
Conclusion:

Based on the nominal concentrations, the NOEC value is determined to be 22 mg Azadirachtin
technical/L, and the LOEC value is 46 mg Azadirachtin technical/L. The NOEC value is equivalent
to nominal 3.52 mg Azadirachtin A/L. The nominal EgCs, (for biomass) and E;Cs (for growth rate)
are > 100 mg Azadirachtin technical/L, equivalent to > 16 mg Azadirachtin A/L.
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Based on the measured concentrations of Azadirachtin A or B, the initial concentrations of the test
item were between 44 and 93 % of the nominal concentrations. The stability of the components was
different. Component A decreased to 48 - 70 % of the inital values at day 3.

Therefore, the definitive effect concentrations were based on the mean measured concentrations
based on component A:

The EgCsq (for biomass) and ECs, (for growth rate) are > 36 mg Azadirachtin technical/L, equiva-
lent to > 5.76 mg Azadirachtin A/L.

5.4.4  Other aquatic organisms (including sediment)
Table 55: Long term toxicity to Chironomid larvae
Guideline / Species Endpoint / Exposure Results [mg Remarks | Reference
Test meth- Type of test a.s./L]
od design | duration LCs
OECD 219 | Chironomus Emergence, de- | static |28d NOEC = 0.008 11.61 % Aza| Desmares-
draft 2001 riparius velopment rate A; Koopmans,
not valid due| M.J.E., 2003
to contradic-| SIP, 1A
tory data on | 8.5.2/01
the water (Rep. No
concentra- | 297 899)
tions and
missing
concentra-
tions in
sediment,
the study is
regarded not
valid
OECD 219 | Chironomus Emergence, de- | static |28d NOEC = 0.0063 34 % Aza A | Gonsior,
riparius velopment rate (nominal) 2008
NOEC = 0.0037 TRF, 1A
(geomean) 8.5.2/01
EC50 =0.0112 (nom- (Rep. No.
inal) 20071356/0
1-ASCr)
OECD 219 | Chironomus Emergence, de- | static 28d NOEC =0.0016 15.6 % Aza | Gonsior,
riparius velopment rate (nominal) A 2008
NOEC =0.0016 MTA, I1A
(geomean) 8.5.2/02
EC50 = 0.0094 (actu- (Rep. No.
al) 2007/1358/0
1-ASCr)
OECD 219 | Chironomus Emergence, de- | static 28d NOEC =0.0125 13.6 % Aza | Gonsior,
riparius velopment rate (nominal) A 2008
NOEC = 0.0056 SCM, 1A
(actual) 8.5.2/03
NOEC =0.0033 (Rep. No.
(geomean) 2007/1357/0
1-ASCr)

The study resulting in the most sensitive endpoint is summarised below.

Submitted by: MTA,; Il1A 8.5.2/02

Author: Gonsior, G.

Title: Assessment of Side Effects of Azatin Technical-grade Active Ingredient on
the Larvae of the Midge, Chironomus riparius with the Laboratory Test
Method

Date: 2008

Doc ID: Rep. No. 2007/1358/01-ASCr
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Guidelines: Streloke, M. & Kdopp, H. (1995): Proposal for a BBA-Guideline: Effects of
plant protection products on the development of sediment-dwelling larvae of
Chironomus riparius in a water-sediment system.

OECD 219: Sediment-Water Chironomid Toxicity Test using spiked water
(adopted 13 April 2004).

The test was performed with two deviations to OECD 219. The test vessels

Deviations: were used in accordance with the BBA Proposal-Guideline (1995). The
number of test organisms per test vessel was 25 instead of 20.

GLP: Yes

Validity: Acceptable

Materials and Methods

Test material: Azatin Technical-grade Active Ingredient

Lot/batch #: AZ/148/06-07

Content of a.s.: 15 % (w/w) Azadirachtin A (nominal)

15.6 % (w/w) Azadirachtin A (analysed)

Test organism
Species: Freshwater chironomid: Chironomus riparius

Environmental conditions
Temperature: 202 °C
Photoperiod: 16 h light (approx. 1000 lux) : 8 h dark

Experimental treatments

Based on the results of a range finding test, chironomid larvae were exposed to 0.00501, 0.01, 0.02,
0.0401, 0.0801, 0.16, 0.321 and 0.641 mg Azatin Technical-grade Active Ingredient/L in a static
water-sediment system for a period of 28 days. In 2 L glass beakers, a layer of 3 cm depth artificial
sediment containing sand, kaolin clay, peat and calcium carbonate and 12 cm overlying test water
(dechlorinated drinking water) were established six days before test start. Gentle aeration was pro-
vided, which was interrupted prior to test start when 25 first instar larvae, approx. 1 to 3 days old,
were transferred to the water phase of each test vessel. The larvae were allocated randomly to each
test vessel 24 hours before the application of the test item. Aeration was restarted after the applica-
tion of the test substance. Four replicate test vessels were prepared for each test substance treatment
group and for a blank control group. Additional 18 vessels were prepared for chemical analyses of
the test item. During the experimental phase the larvae were fed daily with 1 mg fish food
(TetraMin) per larvae. The photoperiod was 16 hours light per day. The oxygen concentration
(mg/L), water temperature and pH were recorded in all test vessels at the start, once per week and
the end of the test. Analytical determinations were performed of the test medium and sediment.
Samples of the overlying water, pore water and the sediment were taken 1 hour, 7 days and 28 days
after application. The analytical samples were taken from the additional test vessels (duplicates for
each analysed concentration level) which were handled and exposed in the same way but were not
used for biological data evaluation. The samples were taken for the concentrations 0.0401 and
0.0641 mg/L and for the control.

Findings

Samples taken from the water phase, the pore water and the sediment of 0.0401 and 0.641 mg/L test
vessels and of the control vessels were analysed by HPLC/MS-MS. Samples were taken 1 hour, 7
days and 28 days after application. The measured concentrations were taken for the calculation of
the Azatin Technical-grade Active Ingredient content in water, pore water and sediment. The mean
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measured concentration of the test item was 79.6 % and 8.3 % of nominal at test initiation at the
analysed concentration levels of 0.0401 mg/L and 0.641 mg/L, respectively. At the end of the study,
28 days after application, no test item was found in the test vessels. Because of the low % concen-
trations in the measured test item concentrations of 0.0401 mg/L and 0.641 mg/L, the stock solu-
tions of both concentrations were measured. The measured concentration in the stock solution for
the test item concentration of 0.0401 mg/L was 106 % of nominal, for the concentration of 0.641
mg/L 89 % of nominal were measured. Thus the correct preparation of the stock solutions was con-
firmed.

Table 56: Nominal and measured concentrations of Azatin Technical-grade Active Ingredient in the overlying water,
pore water and sediment from the test vessels

. Measured Measured Measured
. Nominal - . X Total/
Sampling - concentration concentration concentration
concentration - vessel
water Pore water sediment
(mg/ % of (ma/ % of (mg/
(ghveesz) vessel) | nominal | vessel) nominal (mghveessl) vessel)
Day 0 0 <LOQ <LOQ <LOQ <LOQ Day 0 0 <LOQ
0.0401 0.0319 79.6 <LOQ <LOQ 0.0401 0.0319
0.641 0.0237 3.7 <LOQ <LOQ 0.641 0.0237
Day 7 0 <LOQ <LOQ <LOQ <LOQ Day 7 0 <LOQ
0.0401 <LOQ <LOQ <LOQ <LOQ 0.0401 <LOQ
0.641 <LOQ <LOQ <LOQ <LOQ 0.641 <LOQ
Day 28 0 <LOQ <LOQ <LOQ <LOQ Day 28 0 <LOQ
0.0401 <LOQ <LOQ <LOQ <LOQ 0.0401 <LOQ
0.641 <LOQ <LOQ <LOQ <LOQ 0.641 <LOQ

LOQ = 0.02 mg/L for water and pore water; 0.03125 mg/kg for sediment

The actual values of all test item concentrations were calculated using a linear extrapolation of the

measured data.

Table 57: Actual concentrations of Azatin Technical-grade Active Ingredient at test start

Nominal Measured Actual Actual
concentration concentration concentration concentration
MEETR TEHT- Azatin Techn.-grade A.S. Azatin Techn.-grade A.S.
e (% of nominal) (mg/L)
(mg/L)
0.00501 83.8* 0.0042 *
0.01 83.2* 0.0083 *
0.02 82.0* 0.0164 *
0.0401 79.6 79.6 * 0.0319 *
0.0801 749 * 0.0600 *
0.16 65.4 * 0.1046 *
0.321 46.3 * 0.1486 *
0.641 8.3 8.3* 0.0532 *

* based on linear extrapolation
During the test, the pH values were between 8.11 and 8.69. The dissolved oxygen concentration of
the test medium generally ranged between 8.08 and 9.12 mg O,/L. and temperature ranged from
19.6 to 20.9 °C. The recorded variance of pH and oxygen content was most likely caused by algal
growth. In the control, and in the 0.00501, 0.01, 0.02, 0.0401, 0.0801 mg/L treatment groups, the

first midge emerged between day 14 and 16. In the 0.16, 0.321 and 0.641 mg/L treatment groups no
emergence of midges was recorded until the end of the study. The number of emerged midges in the
test item treatments did not show significant difference to the control at a nominal concentration up
to and including 0.0401 mg/L. No concentration dependent differences were observed in sex of the
emerged midges. Therefore, all calculations were done independent from sex.

73



CLH REPORT FOR AZADIRACHTIN

Table 58: Effect of Azatin Technical-grade Active Ingredient on the emergence and development of chironomid larvae
during a 28-day exposure in a water-sediment system

Nominal
concentration of Day of first | Mean inhibition of Mean emergence Mean development
Azatin Techn.-grade emergence emergence in % after 28d ¥ rate
A.S. (mg/L)
0 (Control) 14 7.0 1.3390 0.0604
0.00501 14 9.0 1.2788 0.0629
0.01 14 17.0 1.2094 0.0601
0.02 15 15.0 1.1867 0.0578 *
0.0401 15 16.0 1.1814 0.0565 *
0.0801 16 56.0 * 0.7243 * 0.0569 *
0.16 - 100 * 0* n.c.
0.321 - 100 * 0* n.c.
0.641 - 100 * 0* n.c.

1) Arcsine transformed values
n.c. not calculable
* significant difference compared to control group

Effect concentrations

For the calculation of NOEC and LOEC multiple t-test such as Dunnett (if Shapiro Wilks test indi-
cated normal distribution of residuals) or pairwise U-test (if Shapiro-Wilks test indicated a non-
normal distribution of residuals) (0.05, one-sided) were performed. The ECsy value with 95 % con-
fidence limits for inhibition of emergence was determined with four-parameter logistic functions
(SAS® 2002 — 2003). The estimation of the non-linear regression was based on RITz ET AL. (2005).
Based on the nominal concentrations, the 28-day ECs, for emergence was determined to be
0.0807 mg Azatin Technical-grade Active Ingredient/L with a lower limit of 0.0749 mg/L and an
upper limit of 0.0865 mg/L (95 % confidence limits). The NOEC and LOEC were determined by
procedures recommended in the Proposal for a BBA-Guideline (1995). The number of emerged
midges in the test item treatments did not show a significant difference to the control at the nominal
concentration up to and including 0.0401 mg/L. The time course of emergence, represented by the
development rate, did not show a significant difference to the control at the nominal concentration
up to and including 0.01 mg/L. The overall NOEC was estimated to be 0.01 mg Azatin Technical-
grade Active Ingredient /L and the overall LOEC was estimated to be 0.02 mg/L. Based on the
results of the linear extrapolation it was found that the recovery rates of the test item concentrations
up to 0.02 mg Azatin Technical-grade Active Ingredient/L were between 80 and 120 % at test start.
During the test period (28 d) the Azatin Technical-grade Active Ingredient concentrations decreased
to levels < LOQ at test end. As the recovery rates were between 80 and 120 % at test start, the
NOEC was evaluated using nominal cocentrations. The ECso was additionally evaluated using the
actual concentration. Based on the actual concentration the ECsy was estimated to be 0.0604 mg
Azatin Technical-grade Active Ingredient/L. Based on Azadirachtin A the overall NOEC is
0.0016 mg Azadirachtin A/L and the ECs is 0.0094 mg Azadirachtin A/L. Since the NOEC is
used for the risk assessment of Chironomus, the given NOEC was determined based on the geomet-
ric mean concentration. Therefore the mean of the NOEC based on nominal concentrations and the
LOQ (for water and pore water, because no test substance was found in the sediment) divided by 2
was calculated. The NOEC based on the geometric mean concentration was calculated to be 0.01
mg Azatin Technical-grade Active Ingredient/L. This corresponds to the above given nominal
value and hence the NOEC based on geometric mean for Azadirachtin A remains at 0.0016 mg
Azadirachtin A/L.
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5.5  Comparison with criteria for environmental hazards (sections 5.1 — 5.4)

The results of the tests on hydrolysis and biodegradation of Azadirachtin A show that it is not rapid-
ly degradable in the sense of CLP regulation or DSD.

The partition coefficient of Azadirachtin A is 0.99 and below the trigger of log Kow 4 or 3.A poten-
tial for bioaccumulation of Azadirachtin A is not to be expected in the sense of CLP regulation or
DSD.

The available data for acute aquatic toxicity show that the fish Oncorhynchus mykiss is the most
sensitive aquatic species for Azadirachtin A. These data are considered the most appropriate for the
derivation of M-factors and SCLs and the study will be used as the key study for deriving acute M-
factors and SCLs.

The available data for chronic aquatic toxicity show that the aquatic invertebrate Chironomus ripar-
ius is the most sensitive aquatic species for Azadirachtin A. These data are considered the most ap-
propriate for the derivation of chronic M-factor. The lowest long-term effect value (28d-NOEC =
0.0016 mg a.s./L) was found for the midge larvae Chironomus riparius in a water-sediment study
according to OECD 219 (spiked water). Although this is not a standard test system for classifica-
tion, the use of this value is justified by the insecticidal mode of action of the substance as well as
by the fact that exposure of the test organisms was predominantly via the water phase.

Acute M-factor (CLP)

The lowest L(E)C50 value of 0.048 mg/L obtained for Oncorhynchus mykiss lies between 0.01 and
0.1 mg/L. Azadirachtin A fulfils criteria for classification as Aquatic Acute Category 1 with an
acute M-factor of 10.

Chronic M-factor (CLP)

Azadirachtin A is not rapidly degradable. The lowest NOEC value of 0.0016 mg/L obtained for
Chironomus riparius lies between 0.001 and 0.01 mg/L. Azadirachtin A fulfils criteria for classifi-
cation as Aquatic Chronic Category 1 with a chronic M-factor of 10.

SCL (DSD)

The lowest L(E)C50 value of 0.048 mg/L obtained for Oncorhynchus mykiss lies between 0.01 and
0.1 mg/L. Azadirachtin A fulfils criteria for classification with N; R50-53 with an SCL of:

Cn >2.5%, N; R50-53
0.25% < Cn <2.5%, N; R51-53
0.025% < Cn < 0.25%, R52-53
5.6  Conclusions on classification and labelling for environmental hazards (sections 5.1 —
5.4)

The effect level for aquatic acute category 1 with L(E)Cso < 1 mg a.s./L is reached for Azadirachtin
A. The lowest acute value is the 96h-LCs of 0.048 mg a.s./L from an acute toxicity test with rain-
bow trout.

In a long-term toxicity study with Chironomus riparius a NOEC value of 0.0016 mg a.s. /L was
found for Azadirachtin A, which triggers the environmental classification for chronic toxicity for
not rapidly degradable substances as aquatic chronic category 1.
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Azadirachtin A is classified as N, R50/53 according to Directive 67/548/EEC.

According to CLP-Regulation the substance is classified as Aquatic Acute 1 (H400) and Aquatic
Chronic 1 (H410).

M-Factors: The acute M-Factor is 10 based on the lowest L(E)C50 value of 0.048 mg/L obtained
for Oncorhynchus mykiss (i.e. 0.01 < L(E)Cso < 0.1 mg/L).

The chronic M-Factor is 10 based on the NOEC from test with Chironomus riparius of 0.0016 mg
a.s./L for a not ready degradable substance (i.e. 0.001 <NOEC <0.01 mg/L).
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Sinniah D, 1981 | Margosa oil poisoning in India and Malaysia.
Baskaran G, Trans R Soc Trop Med Hyg (75) 903-904.
Vijayalakshmi Published
B, Sundaravelli TOX2006-3062
N
Sinniah D, 1985 | Investigation of an animal model of a Reye-like syndrome caused by
Schwartz PH, Margosa oil.
Mitchell RA, Pediatr Res (19) 1346-1355.
Arcinue EL Published

TOX2006-3063
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Author(s) Year | Title Owner
source (where different from company)
report no.
published or not
BBA registration number
Stien J 2006 | In vitro assessment of the clastogenic activity of Neemazal in cultured | TRF
human peripheral lymphocytes
19026/1/05
unpublished
TOX2006-739
Stien J 2006 | In vitro assessment of the clastogenic activity of Azadirachtin (A+B) in | SIP
cultured human peripheral lymphocytes
19026/3/05
unpublished
TOX2006-464
Stien J 2006 | In vitro assessment of the clastogenic activity of Neem Seed extractin | MIT
cultured human peripheral lymphocytes
19026/2/05
unpublished
TOX2006-463
Strang, R.H.C. | 2009 | Opinion on the feasibility of sufficient isotopically-labelled Azadiracht- | TRF
in A
GLP: N, published: N
1863421 /
Sundaravalli N, | 1982 | Neem oil poisoning.
Raju BB, Indian J Pediatr (49) 357-359.
Krishnamoor- Published
thy KA TOX2006-3064
Talwar GP, Pal | 1995 | Safety of intrauterine administration of purified neem seed oil (Praneem
R, Singh O, Vilci) in women & effect of its co-administration with the heterospecies
Garg S, Taluja dimer birth control vaccine on antibody response to human chorionic
V, Upadhyay gonadotropin.
SN, Gopalan S, Indian J Med Res (102) 66-70.
Jain V, Kaur J, Published
Sehgal S TOX2006-3053
Talwar GP, 1997 | Plant immunomodulators for termination of unwanted pregnancy and
Raghuvanshi P, for contraception and reproductive health.
Misra R, Immunol Cell Biol (75) 190-192.
Mukherjee S, Published
Shah S TOX2006-3054
Tewari RK, 1986 | Post-coital antifertility effect of neem oil in female albino rats.
Mathor R, IRCS Med Sci (14) 1005-1006.
Prakash AO Published
TOX2006-3055
Venkataram 2002 | Employees health record 2001 TRF
TV unpublished
TOX2005-2337
Venkataram 2003 | Employees health record 2002 TRF
TV unpublished
TOX2005-2338
Venkataram 2004 | Employees health record 2003 TRF
TV unpublished

TOX2005-2339
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Author(s)

Year

Title

source (where different from company)
report no.

published or not

BBA registration number

Owner

Waterson L,
Hawkins A

1995

Neemazal technical - 2 week palatability study in the rat.
BDP/18

unpublished

TOX9750142

TRF

Waterson LA

1997

NeemAzal technical - Toxicity study in rats by dietary administration
for 4 weeks.

PROJECT ID.: EIP 3/960397

unpublished

TOX9700508

TRF

Waterson LA

1997

NeemAzal technical - Toxicity study in rats by dietary administration
for 13 weeks.

PROJECT ID.: EIP 4/963100

unpublished

TOX9700509

TRF

Waterson LA

1997

Fortune Aza technical - A preliminary study of the developmental tox-
icity in rats

FBT 1/952837

unpublished

T0OX2005-2400

SIP

Waterson LA

1997

Fortune Aza technical - A study of the developmental toxicity in rats
FBT 2/960340

unpublished

TOX2005-2401

SIP

Waterson LA,
Dawe IS

1997

Fortune Aza technical Toxicity study in rats by dietary administration
for 4 weeks

FBT 3/961630

unpublished

TOX2005-2385

SIP

Waterson LA,
Dawe IS

1997

Fortune Aza technical Toxicity study in rats by dietary administration
for 13 weeks

FBT 4/962744

unpublished

TOX2005-2386

SIP
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9 SUMMARY OF STUDIES RELATING TO HUMAN HEALTH HAZARD AS-
SESSMENT

The following evaluations were extracted from the documentation submitted for the EU PPP proce-
dure (i.e., draft assessment report (2007), additional report (2009) and addendum 7 (2013)). In cer-
tain cases, waiving arguments or argumentations only relevant for the PPP procedure were re-
moved.

9.1  Toxicokinetics (absorption, metabolism, distribution and elimination)

No toxicokinetic studies available.

The notifiers submitted a position paper:

Reference: I1A5.1.1/02

Report: Strang, R.H.C. (2009)

Opinion on the feasibility of sufficient isotopically-labelled Azadirachtin
A; Report No: none; Date: 06/05/09

In order to obtain meaningful data from in vivo metabolism and toxicokinetic studies at relevant
dose levels the employment of **C-labelled test material is inevitable. Because of the complexity of
the chemical structure it is not possible to synthesise **C-labelled Azadirachtin A. Although most
recently the synthesis of Azadirachtin A has been accomplished, the synthetic procedure consisted
of over 70 steps with an overall yield of 0.00015 %. Radiolabelled synthesis is normally even more
complicated and, thus, practically impossible.

It is possible to synthesise Azadirachtin A with a labelled acetyl group (C3 position) or tigloyl
group (C1 position). However, these will be most probably lost during initial metabolic steps.

Comment by RMS:

Certainly, data on metabolites would be interesting and probably helpful, but they were not provid-
ed by the notifiers.

Indeed, it is possible to radiolabel Azadirachtin A at the C1 or C3 position (see above), however,
this would provide little new information: it is known or at least expected that ester groups are
cleaved during metabolism, which would lead to a non-labelled remaining molecule. What would
be needed is a compound that is (radio-) labelled at a position which is metabolically stable.

At the time the DAR was drafted, a total synthesis was not available, which has changed since then
(reviewed by Jauch, 2008). It should be noted that a total synthesis with an overall yield of
0.00015 % (Jauch, 2008) is of no practical use (this yield means: for each 1 g of Azadirachtin A
synthesised, 660 kg (!) of educts are needed). In addition, all other components of the technical ex-
tracts would not be labelled. In our understanding, the notified active substance was neem kernel
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extract containing and erroneously named Azadirachtin and not the pure chemical substance Aza-
dirachtin A.

In theory it would be possible to perform metabolism studies with non-labelled material and using
instrumental analytical methods (e.g., LC-MS or GC-MS) to detect and quantify the metabolites.
However, they would be highly complicated to interpret due to the complex nature/composition of
the technical extracts even if the analytical methods for all compounds and their (potential) metabo-
lites were available.

9.2  Acute toxicity
9.2.1  Non-human information

9.2.1.1 Acute toxicity: oral

Studies performed with NeemAzal

Reference: TRF 11A5.2.1/01
Report: McRae, L. A. (1997)

NeemAzal technical acute oral toxicity to the rat Huntingdon Life Sciences
Ltd, Huntingdon, EnglandEIP 6/950799/AC ; TOX9700502

Guidelines: EPA Pesticide Assessment Guideline 152-10 (1984)
Corresponding to OECD Guideline 401 (1987),
EEC Directive 92/69/EEC B.1

Deviations: None
GLP: Yes (certified laboratory)
Acceptability: The study is considered to be acceptable.

Material and Methods:

The test substance, NeemAzal technical (batch no.: 1V, purity: 36 % Azadirachtin A), was adminis-
tered by oral gavage to five overnight fastened Hsd/Ola:Sprague-Dawley(CD) rats (animals provid-
ed by Harlan Orlac, England) of each sex at a dose of 5000 mg/kg bw. The compound was dis-
solved in distilled water (10 mL/kg bw). Animals were observed for gross toxicity, behavioural
changes and/or mortality at periodic intervals on the day of dosing (day 1) and twice daily, thereaf-
ter, until day 15. Bodyweights were determined on day 1 (pre-administration), day 8 and day 15. All
animals were subjected to macroscopic gross examination consisting of opening the abdominal and
thoracic cavities.

Findings:

No mortality occurred. Piloerection and pallor of the extremities were seen in all animals and were
the only clinical signs observed. Recovery was complete on day 2. Slightly low bodyweight gains
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were recorded for four females an day 8 with a similar trend noted for one female on day 15. All
other animals achieved satisfactory bodyweight gains throughout the study.

No abnormalities were found in the animals upon macroscopic post mortem examination 15 days

after the treatment.

Conclusions:

The oral LDs, value of NeemAzal technical in rats was established as exceeding 5000 mg/kg bw.

Reference:

Report:

Guidelines:

Deviations:

GLP:

Acceptability:

TRF 1l1A5.2.1/02

Moorthy, M. V. (1993)

Acute oral toxicity of NeemAzal technical in the rat
Fredrick Institute of Plant Protection, Pappadai, India
Report No 1744 ; TOX9750130

Not given (method similar to OECD 401)

Necropsy not performed, no presentation (summarising or individual) of
data on clinical signs and bodyweight. Dosing volume (20 mL DMSO / kg
bw) is considered high. Sex of dead animals not reported. Unclear identity
of test compound.

No

Statement on quality assurance. The facility was inspected 1999 by UK
GLP monitoring authority.

The study is considered to be supplementary.

Material and Methods:

The test substance, NeemAzal technical (“Azadirachtin Technical 25 %), was administered by oral
gavage to five albino wistar rats of each sex (animals provided by the animal house of Fredrick In-
stitute of Plant Protection and Toxicology) at a dose of 0, 1190, 2380 or 4760 mg/kg bw (compound
dissolved in DMSO, dosing of 20 mL/kg bw).

Findings:

At the highest dose 20 % mortality occurred.

Clinical signs (dullness and reduced activity) were reported within first 24 h after dosing, no clinical
signs were noted during the following observation time up to 2 weeks.

Conclusion:

The oral LDs, value of NeemAzal technical in rats was established as exceeding 4760 mg/kg bw.

Reference:

TRF 11A5.2.1/03
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Report: Moorthy, M. V. (1993)
Acute oral toxicity of NeemAzal technical in mice
Fredrick Institute of Plant Protection, Pappadai, India
Report No 1749; TOX2006-592
Guidelines: Not given
Deviations: No data on bodyweight and incidence of clinical signs reported. Unclear
identity of test compound.
GLP: No

Statement on quality assurance. The facility was inspected 1999 by UK
GLP monitoring authority.

Acceptability: The study is considered to be supplementary.

Material and Methods:

The test substance, NeemAzal technical (“Azadirachtin Technical 25 %), was administered by oral
gavage to five Swiss albino mice of each sex (animals provided by the animal house of Fredrick
Institute of Plant Protection and Toxicology) at a dose of 0, 1190, 2380 or 3365 mg/kg bw (com-
pound dissolved in DMSQO, dosing 15 mL/kg bw).

Findings:
No mortalities occurred.

Reduced locomotor activity was observed within 48 h after dosing. No further clinical signs were
reported during the following observation time up to 2 weeks. The study report does not report any
characteristic abnormalities related to the test compound which were observed during gross patho-
logical examination of dosed animals.

Conclusion:

The oral LDs, value of NeemAzal technical in mice was established as exceeding 3365 mg/kg bw.

Studies performed with Fortune Aza

Refrence: SIP 11A5.21/03

Report: McRae, L. A. (1997)
Fortune Aza technical acute oral toxicity to the rat
Huntingdon Life Sciences Ltd, Huntingdon, England
FBT 6/951815/AC; TOX2005-2362
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Guidelines: EPA Pesticide Assessment Guideline 152-10 (1984)
Corresponding to OECD Guideline 401 (1987),
EEC Directive 92/69/EEC B.1

Deviations: None
GLP: Yes (certified laboratory)
Acceptability: The study is considered to be acceptable.

Material and Methods:

The test substance, Fortune Aza technical (batch no.: 0010195-0050195, purity: 8.5 % Azadirachtin
A+B), was administered by oral gavage to five Hsd/Ola:Sprague-Dawley (CD) rats (animals pro-
vided by Harlan Orlac, England) of each sex at a dose of 5000 mg/kg bw. Animals were overnight
fastened. The compound was dissolved in distilled water (10 mL/kg bw). Animals were observed
for gross toxicity, behavioural changes and/or mortality at periodic intervals on the day of dosing
(day 1) and twice daily, thereafter, until day 15. Bodyweights were determined on day 1 (pre-
administration), day 8 and day 15. All animals were subjected to macroscopic gross examination
consisting of opening the abdominal and thoracic cavities.

Findings:

No mortality occurred. Piloerection was observed in all rats within five minutes of dosing and
hunched posture was noted in all animals. Wadding gait and increased salivation were observed in
one female and two males showed increased salivation. Recovery was complete on day 4. Slightly
low bodyweight gains were recorded for one male and three females on day 8. The mean body-
weight gain shown by the animals over the study period was considered to be similar to that ex-
pected of normal untreated animals of the same age and strain. No abnormalities were found in the
animals upon macroscopic post mortem examination 15 days after the treatment. There was no ef-
fect on bodyweight at termination.

Conclusions:

The oral LDs value of Fortune Aza technical in rats was established as exceeding 5000 mg/kg bw.

Studies performed with ATI 720
Reference: MAS 11A5.21/01

Report: Furedi-Machacek, E. M. (1990)
Acute oral toxicity study of NP1 720 in rats (limit-test)

IIT Research Institute, Life Science Research, 10 West 35th Street, Chica-
go, Illinois, USA, Project No L 08270 Study No 1; TOX2005-2357

Guidelines: EPA Pesticide Assessment Guideline 152-10 (1984)
Corresponding to OECD Guideline 401 (1987),
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EEC Directive 92/69/EEC B.1

Deviations: There are no data on purity, stability, identity or batch number of the test
article given in the report (notifier claimed that typical concentrations were
in the range of 8.3-9.5 % Aza A). The study did not include concentration
analysis of the test article in the suspension used for dosing.

GLP: Yes (certified laboratory)

Acceptability: The study is considered to be acceptable.

Material and Methods:

The test substance, NPI 720 in 1 % carboxymethyl cellulose, was administered by oral gavage in a
twosplit dose to five overnight fastened CD rats (animals provided by Charles River) of each sex at
a dose of 5000 mg/kg bw. Animals were observed for gross toxicity, behavioural changes and mor-
tality for up to 14 days. All animals were subjected to gross examination.

Findings:

No mortality occurred. Lethargy and hunched posture were seen in all animals and were the only
clinical sign observed. Recovery was complete on day 2. No abnormalities were found in the ani-
mals upon macroscopic post mortem examination 15 days after the treatment. There was no effect
on bodyweight.

Conclusion:

The oral LDsg value of NPI 720 in rats was established as exceeding 5000 mg/kg bw.

Reference: MAS 1A 5.2.1/02
Report: Mega, W. M. (1992)

Oral toxicity assay of NPI-720, Azatin technical grade, batches in female
rats, 1T Research Institute, Life Science Research, 10 West 35th Street,
Chicago, Illinois, USA, Project No L 08367 Study No 3; TOX2005-2361

Guidelines: EPA Pesticide Assessment Guideline 152-10 (1984)
Corresponding to OECD Guideline 401 (1987),
EEC Directive 92/69/EEC B.1

Deviations: No analysis to confirm homogenicity, stability or concentration of the test
substance or of the test substance-suspension were performed. Only female
rats were included in study. Dosage volume of 25 mL/kg bw is to high. On
day 4 after dosing animals were observed only once. Only one week obser-
vation period. Necropsy not performed.

GLP: Yes (certified laboratory)

Acceptability: The study is considered to be supplementary.

Material and Methods:
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Two different batches of NPI 720 (batch no.: 22212R3 Sublot B and 22213R3 Sublot A, purity:
10 % Azadirachtin ) in 1 % aqueous carboxymethyl cellulose, were administered by oral gavage in
a split dose (2x) to five female CD Sprague Dawley rats (animals provided by Charles River) each
at a total dose of 5000 mg/kg bw. The compound (suspension in 1 % carboxymethylcellulose) was
applied by gavage as a twosplit doses of 25 mL/kg bw each with approximately 4 hours between
doses. Control group received the vehicle alone. Animals were observed for gross toxicity, behav-
ioural changes and/or mortality at periodic intervals on the day of dosing (day 1) and twice daily,
thereafter, until day 7. Bodyweights were determined on day 1 (pre-administration), and on day 8
(sacrifice).

Findings:
No mortality occurred. No signs of toxicity were observed. There was no effect on bodyweight.
Conclusions:

The oral LDsp value of two batches of NP1 720 to female rats was found to exceed 5000 mg/kg
bodyweight.

In a dose rangefinding study for chromosomal aberrations in vivo mouse bone marrow cells with
ATI-720 1/3 female died at a dose level of 5000 mg/kg bw (Murli, 1993, TOX2005-2363). Males
and all animals in lower dose groups survived the three day observation period.

9.2.1.2 Acute toxicity: inhalation

Studies performed with NeemAzal

Reference: TRF 11A5.2.3/01
Report: Jackson, G. C. (1997)

NeemAzal technical acute inhalation toxicity in rats 4-hour exposure. Hun-
tingdon Life Sciences Limited, England

Report-no. EIP 5/951566.; TOX9750135
Guidelines: EPA FIFRA Guideline 152-12 (1984)
OECD 403, limit test (1981)

Deviations: None
GLP: Yes (certified laboratory)
Acceptability: The study is considered to be acceptable.

Material and Methods:

In an acute inhalation toxicity study, groups of young adult Sprague Dawley rats (animals provided
by Charles River, England; 5/sex) were exposed by the inhalation route (whole body) to an aerosol
of NeemAzal technical (batch no.: IV, purity: 36 % Azadirachtin A) for 4 hours at an actual concen-
tration of 0.72 mg/L air. Other groups were exposed to air only. Compound concentration in the air
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and particle size were determined. Animals were observed during exposure and for 14 days post
exposure. Bodyweights, food and water consumption were recorded daily. All animals were nec-
ropsied and subjected to gross macroscopic examination.

Findings:

Measured compound concentration in the air was 0.72 mg/L, nominal concentration was 15.3 mg/L
air. Analysis of the particle size distribution resulted in a mass median aerodynamic diameter of 3.5
pum (standard geometric deviation: 2.4). The respirable portion was determined at 78 %. No mortali-
ties occurred. Signs seen during exposure to NeemAzal technical included a partial closing of eyes
and the adoption of a hunched posture. A deposition of test material on the fur was seen with all test
animals during exposure. Control animals appeared and behaved normal. No signs of toxicity were
reported during the observation period. A deposition of test material on the fur was seen in all test
rats only after exposure. From the next day on, all animals appeared normal. The bodyweight gains
were within the range expected for rats used in this type of study. Food consumption was slightly
reduced for one day in test rats following exposure to Neem Azal technical. Subsequently, it was
similar to that of control animals. The post-mortem findings after euthanasia did not show any mac-
roscopic organ changes.

Conclusions:

From the results with NeemAzal technical it is concluded that the four-hour inhalation LCsg in rats
(whole body) is greater than 0.72 mg/L, i.e., the highest technically achievable concentration.

Studies performed with Fortune Aza

Reference: SIP  1IA5.23/02
Report: Jackson, G. C. (1997)
Fortune Aza technical acute inhalation toxicity in rats (4-hour exposure)
Huntingdon Life Sciences Limited, England
Report-no. FBT 5/952698; TOX2005-2373
Guidelines: EPA FIFRA Guideline 152-12 (1984)
OECD 403, limit test (1981)

Deviations: None
GLP: Yes (certified laboratory)
Acceptability: The study is considered to be acceptable.

Material and Methods:

In an acute inhalation toxicity study, groups of young adult Sprague-Dawley (CD) rats (animals
provided by Charles River, England; 5/sex) were exposed (whole body) by the inhalation route to
an aerosol of Fortune Aza technical (batch no.: 0010195-0050195, purity: 8.5 % Azadirachtin A+B)
for 4 hours at an actual concentration of 2.45 mg/L air (nominal concentration: 11.7 mg/L air). Oth-
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er groups were exposed to air only. Compound concentration in the air and particle size were de-
termined. Animals were observed during exposure and for 14 days post exposure. Bodyweights,
food and water consumption were recorded daily. All animals were necropsied and subjected to
gross macroscopic examination.

Findings:

Analysis of the particle size distribution resulted in a mass median aerodynamic diameter of 3.7 um
(standard geometric deviation: 2.28). The respirable portion (< 7 um) was determined to account for
78.1 %. Under the conditions of this experiment Fortune Aza caused one death (female). Clinical
signs of toxicity during exposure included partially closed eyes and wetness around the mouth. Res-
idues of test material on the fur, wet fur around the snout and jaws were reported during the obser-
vation period while exaggerated respiratory movements and clear discharge from the eyes were
observed in females only. All surviving animals were normal in appearance and behaviour by day 2.
There was a reduction in bodyweight gain on day 1 in males exposed to Fortune Aza technical.
Otherwise, the bodyweight gain for test rats was similar to that of the control rats. Food consump-
tion was reduced one day following exposure to Fortune Aza technical. Food consumption was
normal from day 2 of the observation period. Macroscopic abnormalities seen in the deceased fe-
male included severe congestion of the lungs and a gas filled stomach. One male rat had dark sub-
pleural foci on all lobes of the lung. No abnormalities were observed in the other animals.

Conclusions:

From the results with Fortune Aza technical it is concluded that the four-hour inhalation (whole
body) LCsy Fortune Aza technical in rats is greater than 2.45 mg/L, i.e, the highest technically
achievable concentration.

Studies performed with ATI 720

Reference: MAS 1IA5.2.3/01
Report: Aranyi, C. (1990)
Acute inhalation toxicity study of NP1 720-F in rats

IIT Research Institute, Life Science Research, 10 West 35" Street, Chica-
go, lllinois, USA

Project No L 08270 Study No L06-1; TOX2005-2371
Guidelines: EPA FIFRA Guideline 152-12 (1984)

OECD 403, limit test (1981)

Deviations: There were no data on purity (notifier was not able to provide further in-
formation), or stability of the test article given. A formulation was tested.
The respirable proportion of the dose was not determined. Due to high
viscosity of test article the limit concentration of 5 mg/L was not reached.
Individual data for determination of aerosol particle size distribution were
not reported.

GLP: Yes (certified laboratory)

Acceptability: The study is considered to be supplementary.
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Material and Methods:

In an acute inhalation toxicity study, groups of young adult Sprague Dawley rats (animals provided
by Charles River, USA; 5/sex) were exposed by the inhalation route (whole body) to an aerosol of
the formulation NPI-720-F (lot no.: 13, purity: not stated and the notifier was not able to provide
further information) for 4 hours at an actual concentration of 2.41 mg/L air. Animals were observed
during exposure and for 14 days post exposure. Bodyweights, food and water consumption were
recorded daily. All animals were necropsied and subjected to gross macroscopic examination.
Compound concentration in the air and particle size were determined. Nominal concentration was
calculated from the amount of NP1-720-F dispersed in the generator and the total air flow during the
exposure.

Findings:

Mean concentration of NPI-720-F was determined: 2.41 mg/L, standard deviation 0.15 mg/L. Anal-
ysis of the particle size distribution resulted in a mass median aerodynamic diameter of MMAD =
1.51 pum (geometric standard deviation 1.83). No mortalities occurred. Observations included ani-
mals covered with test substance, redness around eyes and nose, salivation, nasal congestion, rales,
wheezing, mouth breathing and wet/ discoloured inguinal area. With the exception of one animal
with discoloured inguinal fur, clinical signs had resolved at the end of the observation period. Bod-
yweight loss was observed in one female and four male rats on day 8. All rats gained weight during
the second week. In one male only, bodyweight did not reach to the pre-study level. No treatment
related anomalies were noted upon necropsy.

Conclusions:

From the results with NPI-720-F, it is concluded that the four-hour inhalation LCsg in rats is greater
than 2.41 mg/L, the highest technically achievable concentration.

9.2.1.3 Acute toxicity: dermal

Studies performed with NeemAzal

Reference: TRF 11A5.2.2/01
Report: Mc Rae, L. A (1997)
NeemAzal technical Acute dermal toxicity to the rat
Huntingdon Life Sciences Limited, England
Report-no. EIP 7/950800/AC; published: no; TOX9700503
Guidelines: EPA FIFRA Guideline 152-11 (1984)
Corresponding to OECD 402, limit test (1987)
EC Directive 92/69/EEC B.3

Deviations: None
GLP: Yes (certified laboratory)
Acceptability: The study is considered to be acceptable.
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Material and Methods:

In an acute dermal toxicity study groups of adult Hsd/Ola:Sprague-Dawley (CD) rats (animals pro-
vided by Harlan Orlac, England; 5/sex) were exposed by the dermal route to NeemAzal technical
(batch no.: 1V, purity: 36 % Azadirachtin A). Water moistened test material was applied for 24
hours to 10 % of each animal’s body surface at a dose of 2000 mg/kg bw. Animals were observed
for clinical signs at periodic intervals on the day of dosing and twice daily thereafter for the dura-
tion of the study. Mortality checks were conducted twice daily. Local dermal irritation at the treat-
ment site was assessed daily using a numerical grading system (0 to 4 for erythrema / eschar for-
mation and oedema formation). Individual bodyweights were measured and recorded on days 1, 8
and 15. On day 15 the animals were sacrificed and examined for gross pathological changes.

Findings:

No mortality occurred. No clinical signs of systemic toxicity were noted. Sites of application
showed no irritation or other dermal changes. The mean bodyweight gain during the observation
period was slightly low for all males and one female on day 8 with a similar trend noted for one
male and four females on day 15. No abnormalities were found at macroscopic post mortem exami-
nation of the animals.

Conclusions:

The percutaneous LDsy of NeemAzal technical was found to be in excess of 2000 mg/kg bw.

Studies performed with Fortune Aza

Reference: SIP  1lIA5.2.2/02
Report: Mc Rae, L. A (1997)
Fortune Aza technical - Acute dermal toxicity to the rat
Huntingdon Life Sciences Limited, England
Report-no. FBT 7/951816/AC; TOX2005-2370
Guidelines: EPA FIFRA Guideline 152-11 (1984)
Corresponding to OECD 402, limit test (1987)
EC Directive 92/69/EEC B.3

Deviations: None
GLP: Yes (certified laboratory)
Acceptability: The study is considered to be acceptable.

Material and Methods

In an acute dermal toxicity study groups of adult Hsd/Ola:Sprague-Dawley(CD) rats (animals pro-
vided by Harlan Orlac, England; 5/sex) were exposed by the dermal route to Fortune Aza technical
(batch no.: 0010195-0050195, purity: 8.5 % Azadirachtin A+B). Water moistened test material was
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applied for 24 hours to 10 % of each animal’s body surface at a dose of 2000 mg/kg bw. Animals
were observed for clinical signs at periodic intervals on the day of dosing and twice daily thereafter
for the duration of the study. Mortality checks were conducted twice daily. Individual bodyweights
were measured and recorded on days 1, 8 and 15. On day 15 the animals were sacrificed and exam-
ined for gross pathological changes.

Findings:

No mortality occurred. No clinical signs of systemic toxicity or local irritation were noted. The
mean bodyweight gain during the observation period was within the range expected for rats used in
this type of study. No abnormalities were found at macroscopic post mortem examination of the
animals.

Conclusions:

The percutaneous LDs, of Fortune Aza technical was found to be in excess of 2000 mg/kg bw.

Studies performed with ATI 720

Refrence: MAS 1IA5.2.2/01
Report: Furedi-Machacek, E. M. (1990)
Acute dermal toxicity study of NP1 720 in rabbits (limit-test)

IIT Research Institute, Life Science Research, 10 West 35th Street, Chica-
go, lllinois, USA

Project No L 08270 Study No 3; TOX2005-2364

Guidelines: EPA FIFRA Guideline 152-11 (1984)
Corresponding to OECD 402, limit test (1987)
EC Directive 92/69/EEC B.3

Deviations: There are no data on purity, stability, identity or batch number of the test
article given in the report. Notifier stated that the technical extracts had a
typical Aza A content of 8.3-9.5 % at that time.

GLP: Yes (certified laboratory)

Acceptability: The study is considered to be acceptable.

Material and Methods:

In an acute dermal toxicity study groups of adult New Zealand albino rabbits (animals provided by
Johnson Rabbit Ranch, USA; 5/sex) were exposed by the dermal route to NPI 720. Test material
was applied for 24 hours to the clipped and moistened body surface at a dose of 2000 mg/kg bw.
Animals were observed for clinical signs at periodic intervals on the day of dosing and once daily
thereafter for the duration of the study. Mortality checks were conducted twice daily. Individual
bodyweights were measured and recorded prior to dosing and on days 1, 8 and 15. On day 15 the
animals were sacrificed and examined for gross pathological changes.
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Findings:

No mortality occurred. Dermal responses included oedema, erythema and eschar that had resolved
by day 8. The changes noted in bodyweight gain in males and females were within the range ex-
pected for rabbits used in this type of study. Two male rabbits suffered from diarrhea, which was
considered incidental. No other clinical signs of systemic toxicity were reported. No treatment re-
lated abnormalities were found at macroscopic post mortem examination of the animals.

Conclusions:

The percutaneous LDsy of NP1 720 technical was found to exceed 2000 mg/kg bw.

9.2.1.4 Acute toxicity: other routes

No studies with application via other routes submitted by the applicants.

9.2.2 Human information

No studies submitted by the applicants.

9.2.3  Other relevant information

For purpose of national registration in Germany, Trifolio had submitted studies performed with the
product NeemAzal-F-5 %, which consists of 20 % NeemAzal and 80 % polyethylene oxide. Some
of these studies were not submitted for preparation of this DAR. Due to its more critical toxicologi-
cal and ecotoxicological properties compared to NeemAzal (and NeemAzal-T/S), attempts for reg-
istration of this product have not been continued further. Some of these data were published in open
literature by BfR scientists (Niemann & Hilbig, 2000) and reported as follows: “Studies with
NeemAzal-F-5 % gave evidence of a considerable increased acute oral toxicological properties, it
induced high mortality in the higher dose groups, a broad spectrum of clinical signs of toxicity, and
pathological findings in several organs”.

Table 59: Acute toxicity data of the product NeemAzal-F-5 % (Niemann & Hilbig, 2000) and of NeemAzal

Study, species Results
NeemAzal-F-5 % NeemAzal
Acute oral LDs, rat (mg/kg bw) 765 > 5000
Acute oral LDsy, mouse (mg/kg bw) 1570 > 3365
Acute dermal LDsy, rat (mg/kg bw) > 5000 > 2000
Acute inhalation LDsg, rat (mg/L air, 4 h) (no study) >0.72
Primary skin irritation moderately irritating not irritating
Primary eye irritation, rabbit severe irritating not irritating
Dermal sensitisation, guinea pig (no study) sensitising

Some endpoints were not covered with studies performed with the technical extract but with studies
performed with NeemAzal-F-5 %. Based on the comparison of acute toxicity results of NeemAzal
and NeemAzal-F-5 % (Table 59) we considered NeemAzal-F-5 % the compound with the higher
toxicity.
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9.3  Specific target organ toxicity — single exposure (STOT SE)

All available single dose studies are summarised in section 9.2.

9.4 Irritation
9.4.1 Skinirritation

9.4.1.1 Non-human information

Studies performed with NeemAzal

Reference: TRF 11A5.24/01

Report: Parcell, B. 1. (1996)
NeemAzal technical Skin irritation to the rabbit
Huntingdon Life Sciences Limited, England
Report-no. EIP 8/950822/SE

published: no; TOX9700505
Guidelines: EPA FIFRA Guideline 152-14 (1984)

Corresponding to OECD 404
EC Directive 92/69/EEC B.4

Deviations: Sponsor’s signature is missing in report
GLP: Yes (certified laboratory)
Acceptability: The study is considered to be acceptable.

Material and Methods:

In a primary dermal irritation study, 6 adult male New Zealand white albino rabbits (animals pro-
vided by Interfauna, England) were exposed via the dermal route to 0.5 g of NeemAzal technical
(batch no.: IV, purity: 36.6 % Azadirachtin A) each. The test material was applied for 4 hours to the
clipped skin of one flank, using a moistened surgical gauze patch and semi-occlusive dressing. Ob-
servations were made 1, 24, 48 and 72 hours and 7 days after exposure.

Findings:

Exposure to NeemAzal resulted in very slight erythema in three animals only that had resolved by
day 2. Oedema were not observed. No symptoms of systemic toxicity were found and no mortality
occurred.

Conclusions:

NeemAzal technical was not irritating to rabbit skin.
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Studies performed with Fortune Aza

Reference:

Report:

Guidelines:

Deviations:
GLP:
Acceptability:

SIP 1IA5.2.4/02

Parcell, B. 1. (1997)

Fortune Aza technical - Skin irritation to the rabbit
Huntingdon Life Sciences Limited, England
Report-no. FBT 8/951939/SE; TOX2005-2378
EPA FIFRA Guideline 152-14 (1984)
Corresponding to OECD 404

None

Yes (certified laboratory)

The study is considered to be acceptable.

Material and Methods:

In a primary dermal irritation study, 6 adult male New Zealand white albino rabbits (animals pro-
vided by Froxfield, England) were exposed via the dermal route to 0.5 g of Fortune Aza technical
(batch no.: 0010195 - 0050195, purity: 8.5 % Azadirachtin A+B) each. The test material was ap-
plied for 4 hours to the clipped skin of one flank, using a moistened surgical gauze patch and semi-

occlusive dressing. Observations were made 1, 24, 48 and 72 hours and 7 days after exposure.

Findings:

Exposure to Fortune Aza technical resulted in no erythema or oedema (all scores were zero). No
symptoms of systemic toxicity were found and no mortality occurred.

Conclusions:

Fortune Aza technical was not irritating to rabbit skin.

Studies performed with ATI 720

Reference:

Report:

Guidelines:

MAS 1lIA5.24/01
Furedi-Machacek, E.M. (1990)

Primary dermal irritation testing of NPI 720 in rabbits

IIT Research Institute, Life Science Research, 10 West 35" Street, Chica-

go, Illinois, USA

Project No L 08270 Study No 5; TOX2005-2375
EPA FIFRA Guideline 152-14 (1984)
Corresponding to OECD 404
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EC Directive 92/69/EEC B.4

Deviations: Individual bodyweight data not reported.
GLP: Yes (certified laboratory)
Acceptability: The study is considered to be acceptable.

Material and Methods

In a primary dermal irritation study, six adult New Zealand albino rabbits (animals provided by
Johnson Rabbit Ranch, USA, 3/sex) were exposed via the dermal route to NPI 720 (batch no.: 13,
purity: 8.6 % Azadirachtin ). The test material was applied for 4 hours to the clipped and moistened
body surface at a dose of 500 mg per animal using a semi-occlusive dressing. Observations were
made 1, 24, 48 and 72 hours after exposure. The descriptive criteria and scores of Draize were used.

Findings:

No mortality occurred. No dermal responses were observed. Scores of 0 were noted at all observa-
tion times with respect to oedema, erythema and eschar. No clinical signs of treatment related tox-
icity were noted.

Conclusions:

NP1 720 technical was found to be not irritating to the skin of rabbits.

9.4.1.2 Human information

No studies submitted by the applicants.

9.4.2 Eyeirritation

9.4.2.1 Non-human information

Studies performed with NeemAzal

Reference: TRF 11A5.25/01

Report: Parcell, B. 1. (1996)
NeemAzal technical Eye irritation to the rabbit
Huntingdon Life Sciences Limited, England
Report-no. EIP 9/950823/SE
published: no; TOX9700506

Guidelines: EPA FIFRA Guideline 152-13 (1984)
Corresponds to OECD Guideline 405
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Deviations: Sponsor’s signature missing on GLP compliance statement.
GLP: Yes (certified laboratory)
Acceptability: The study is considered to be acceptable.

Material and Methods:

In a primary eye irritation study 70 mg of NeemAzal technical (batch no.: IV, purity: 36.6 % Aza-
dirachtin A) was instilled into the conjunctival sac of one eye of 7 young adult New Zealand White
albino rabbits (animals provided by Froxfield, England, and by Interfauna, England). After applica-
tion, the eyes were not rinsed to remove the compound. Observations were done on mortali-
ty/viability, clinical signs of toxicity (at least once daily) and on eye irritation 1, 24, 48 and 72 hours
and 4 and 7 days after instillation of the test substance. Ocular response was scored according to the
criteria of Draize. In a screening study only one animal was treated with test compound and the eye
rinsed with distilled water after 30 sec of exposure. One further animal was treated with the test
substance to assess the severity of ocular reactions produced, prior to treating the five remaining
animals.

Findings:

The test substance did not cause any acute systemic toxicological signs or mortality. No corneal
damage or iridial inflammation was seen in the screening study. Minimal transient conjunctival irri-
tation was seen accompanied by discharge with moistening of the lids and hairs for a considerable
area around the eye at the 1 hour time point. One hour after exposure, dulling of the cornea was
observed in one animal of the main study. No other corneal damage or iridial inflammation was
seen. Diffuse crimson colouration of the conjunctivae was reported in two animals accompanied by
considerable swelling with partial eversion of the eyelids and discharge with moistening of the lids
and hairs, and considerable area around the eye. These effects persisted through day 2 in one and
day 3 in the other animal. In the remaining animals mild conjunctival reactions were noted that
were normal after 2 to 4 days.

Table 60: Ocular reactions of rabbit eyes after instillation with test compound (individual scores)

rabbit 602 female 523 female 560 male 561 male
(screening study) (pilot animal)

time ih|1d|[2d[3d[1h|1d[2d|3d[1h[1d][2d[3d][1h][1d]2d]3d

Cornea

Density 0 0 0 0 0 0 0 0 D 0 0 0 0 0 0 0

Iris 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Conjunctiva

Redness 1 1 0 0 1 0 0 0 1 1 0 0 1 1 0 0

Chemosis 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0

Discharge 3 0 0 0 3 0 0 0 1 0 0 0 2 0 0 0

screening study: one animal only; 30 sec after instillation with test substance the eye was rinsed with distilled water
pilot animal: only one animal treated
Cornea: D-dulling
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Table 60: (continued)

rabbit 562 male 644 male 645 male Mean °

time th]id[2d][3d[1h]1d[2d[3d[1h[1d]2d[3d][1h][1d]2d]3d
Cornea

Density 0 0 0 0 0 0 0 0 0 0 0 0 |00]00]00]00
Iris 0 0 0 0 0 0 0 0 0 0 0 0 |00]00]00]00

Conjunctiva

Redness 1 0 0 0 1 2° 1 0 1 2° 1 1 /10]10]03]02

Chemosis 1 0 0 0 1 2 1 0 1 2 1 0 [10)07]03)0.0

Discharge 2 0 0 0 3 2 1 0 2 2 1 0 |22 07]03]0.0

% sample residues in lower eyelid removed with cotton bud; ® mean of results of animals 523, 560, 561, 562, 644 and
645

Conclusions:

NeemAzal technical instilled into the rabbit eye produced a positive response in two of six treated
rabbits inducing a dulling of the cornea and slight to well defined irritation. The eyes were normal
by four days after instillation. NeemAzal technical was slightly irritating to the eye, no classifica-
tion needed.

Studies performed with Fortune Aza

Reference: SIP 1IA5.25/02

Report: Parcell, B. 1. (1997)
Fortune Aza technical - Eye irritation to the rabbit
Huntingdon Life Sciences Limited, England
Report-no. FBT 9/952651/SE; TOX2005-2382

Guidelines: EPA FIFRA Guideline 152-13 (1984)
Corresponds to OECD Guideline 405

Deviations: None
GLP: Yes (certified laboratory)
Acceptability: The study is considered to be acceptable.

Material and Methods:

In a primary eye irritation study 64 mg of Fortune Aza technical (batch no.: 0010195-0050195, pu-
rity: 8.5 % Azadirachtin A+B) was instilled into the conjunctival sac of one eye of each of 7 young
adult New Zealand white albino rabbits (animals provided by Charles River, England, and by Frox-
field, England). After application, the eyes were not rinsed to remove the compound. Observations
were done on mortality/viability, clinical signs of toxicity (at least once daily) and on eye irritation
1, 24, 48 and 72 hours and 4 and 7 days after instillation of the test substance. Ocular response was
scored according to the criteria of Draize. In a screening study only one animal was treated with test
compound and the eye rinsed with distilled water after 30 sec. of exposure. One further animal was
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treated with the test substance to assess the severity of ocular reactions produced, prior to treating
the five remaining animals.

Findings:

The test substance did not cause any acute systemic toxicological signs or mortality. One hour after
exposure, dulling of the cornea was observed in the animal of the screening study and in two further
animals of the main study, this effect resolved within one day (Table 61). No iridial inflammation
was observed. A diffuse crimson colouration of the conjunctivae was seen in all six animals of the
main study one hour after instillation. This was accompanied in one animal by considerable swell-
ing with partial eversion of the eyelids and in two animals by discharge with moistening of the lids
and hairs either just adjacent to lids or for a considerable area around the eye. The eyes of all ani-

mals were normal one or two days after instillation.

Table 61: Ocular reactions of rabbit eyes after instillation with test compound (individual scores)

rabbit 1295 female 1297 female 1298 female 1299 female
(screening study) (pilot animal)

time 1h [1d J2d [3d [1h J1d [2d [3d [1h [1d [2d [3d [1h [1d [2d |3d

Cornea

Density D 0 0 0 D |0 0 0 0 0 0 0 0 0 0 0

Iris 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Conjunctiva

Redness 2 1 0 0 2 0 0 0 2 1 0 0 2 0 0 0

Chemosis |1 0 0 0 2 0 0 0 1 0 0 0 1 0 0 0

Discharge |3 0 0 0 3 0 0 0 1 0 0 0 1 0 0 0

screening study: one animal only; 30 sec after instillation with test substance the eye was rinsed with distilled water
pilot animal: only one animal treated

Cornea: D-dulling

Table 61: (continued)

rabbit 1300 female 1301 female 1364 male Mean ?

time 1h [1d [2d [3d [1h [1d [2d [3d [1h |1d [2d [3d [1h [1d [2d [3d
Cornea

Density 0 0 0 0 D |0 0 0 0 0 0 0 0 0 0 0
Iris 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Conjunctiva

Redness 2 1 0 0 2 1 0 0 2 1 0 0 20 (0.7 |00 |0.0
Chemosis |1 0 0 0 1 0 0 0 1 0 0 0 1.2 |0.0 |0.0 |00
Discharge |1 0 0 0 1 0 0 0 2 0 0 0 15 [0.0 |0.0 [0.0

% mean of results of animals 1297, 1298, 1299, 1300, 1301 and 1364

Conclusions:

Fortune Aza technical instilled into the rabbit eye produced a positive response in three of seven
treated rabbits inducing a transient dulling of the cornea and slight to well defined irritation of the
conjunctiva that rapidly resolved. Fortune Aza is slightly irritating to the rabbit eye, no classifica-
tion needed.

106



CLH REPORT FOR AZADIRACHTIN

Studies performed with ATI 720
Reference: MAS 1IA5.25/01
Report: Furedi-Machacek, E. M. (1990)

Primary eye irritation testing of NPI 720 in rabbits

IIT Research Institute, Life Science Research, 10 West 35th Street, Chica-
go, Illinois, USA

Project No L 08270 Study No 6; TOX2005-2379
Guidelines: EPA FIFRA Guideline 152-13

Corresponding to OECD 405

EC Directive 92/69/EEC B.4

Deviations: None
GLP: Yes (certified laboratory)
Acceptability: The study is considered to be acceptable.

Material and Methods:

In a primary eye irritation study 100 mg NP1 720 (batch no.: 13, purity: 8.6 % Azadirachtin ) was
instilled into the conjunctival sac of one eye of six adult New Zealand albino rabbits (animals pro-
vided by Johnson Rabbit Ranch, USA,; three per sex). Observations were done on mortality, mor-
bidity, physical appearance and behaviour (at least once daily) and on eye irritation 1, 24, 48 and 72
hours after instillation of the test substance. Ocular lesions were scored according to the criteria of
Draize.

Findings:
The test substance did not cause any acute systemic toxicological signs or mortality.

One day after exposure mild opacity of the cornea was observed in one animal (Table 62). Dis-
charge, chemosis and redness were observed one hour after instillation in most animals. The effects
had resolved in all animals on day 2 with the exception of one female where mild swelling resolved
on day 3.

Table 62: Ocular reactions

rabbit 201 female 202 female 203 male

time 1h]1d]2d[3d[1h[1d[2d[3d[1h]1d]2d] 3d
Cornea

Density 0 1 0 0 0 0 0 0 0 0 0 0
Iris 0 0 0 0 0 0 0 0 1 0 0 0

Conjunctiva

Redness 2 2 0 0 2 2 0 0 2 1 0 0

()
()
=
o
=
=
o
o
w
=
o
o

Chemosis

Discharge | 3 0 0 0 2 0 0 0 3 0 0 0
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Table 62: (continued)

rabbit 204 male 205 male 206 male Mean

time th]1d[2d[3d[1h[1d[2d[3d[1h[1d[2d[3d]|1h[1d]2d]3d
Cornea

Density 0 0 0 0 0 0 0 0 0 0 00]02]00]00
Iris 1 0 0 0 0 0 0 0 0 0 03]00]00]00
Conjunctiva

Redness 2 1 0 0 2 1 0 2 1 0 2011300100
Chemosis | 3 1 0 0 2 2 1* | 3 1 0 23]113]02]00
Discharge | 3 0 0 0 1 0 0 3 0 0 2500 (00100

a, considered traumatic (excluded from mean calculation)

Conclusions:

NPI-720 instilled into the rabbit eye produced as a transient response in all treated rabbits slight to
well defined irritation that rapidly resolved. Based on these results NPI1-720 was found to be not

irritating to the eye of rabbits.

9.4.2.2 Human information

No studies submitted by the applicants.
9.4.3 Respiratory tract irritation

9.4.3.1 Non-human information

No studies submitted by the applicants.

9.4.3.2 Human information

No studies submitted by the applicants.

9.5  Corrosivity
9.5.1 Non-human information

9.5.2 Human information
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9.6 Sensitisation

9.6.1 Skin sensititsation

9.6.1.1 Non-human information

Studies performed with NeemAzal

Reference: TRF 11A5.2.6/01
Report: Allan, S., Coleman, D. (1997)
NeemAzal technical Skin Sensitisation in the Guinea Pig
Huntingdon Life Sciences Limited, England
Report-no. EIP 10/950818/SS
Published: no; TOX9700507
Guidelines: EPA FIFRA Guideline 152-15
Corresponds to OECD Guideline 406 (1992)

Deviations: None
GLP: Yes (certified laboratory)
Acceptability: The study is considered to be acceptable.

Material and Methods:

Test substance concentrations selected for the main study were based on the results of a preliminary
study. In the main study, 20 young adult male Dunkin Hartley albino guinea pigs (animals provided
by D. Hall, England) were intradermally injected with 5 % (w/v) of NeemAzal technical (batch no.:
IV, purity: 36.6 % Azadirachtin A) in 5 % acetone in Alembicol (i.e., coconut oil), Freund’s adju-
vant, and a mixture of both. On day 6 the clipped scapular area between the injection sites was
rubbed with 0.5 mL of 10 % sodium lauryl sulfate in petrolatum. On day 7 the area was treated with
0.5 mL of a 80 % test substance concentration in acetone for 48 hours. Ten control animals were
similarly treated, but with vehicle alone. Two weeks after the epidermal application all animals
were challenged with 80 and 40 % NeemAzal in acetone. The dressing was removed after 24 hours
exposure. The treated sites were assessed for challenge reactions 24 , 48 and 72 hours after removal
of the dressing.
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Findings:
Preliminary study:

Different concentrations were tested by intradermal injection (0.1 mL/site): 7.5 %, 5 %, 2.5 %,
1.0 %, 0.5 %, 0.25 %, and 0.1 %. Dermal reactions were assessed 24 and 72 hours after treatment.
The concentration of 5 % wi/v in 5 % acetone in Alembicol D was the highest concentration tested
that caused irritation but did not adversely affect the animals. Therefore this level was selected for
the intradermal induction for the main study. Epidermal application was carried out in a concentra-
tion range from 30 % to 80 % in acetone for 24 h. Dermal reactions were assessed 0, 24 and 48
hours later. No signs of irritation were observed upon dermal application of up to 80 % NeemAzal

in acetone. Therefore, 10 % sodium lauryl sulfate was employed 24 hours before the epidermal in-
duction to provoke a mild inflammatory reaction.

Main study:

No mortality occurred and no symptoms of systemic toxicity were observed during main study.
Bodyweights and bodyweight gain remained in the same range as controls.

Necrosis was recorded at sites receiving Freund’s Complete Adjuvant in test and control animals.
Slight irritation was seen in test animals at sites receiving NeemAzal technical 5 % w/v in 5 % ace-
tone in Alembicol D and slight irritation was observed in control animals receiving vehicle alone.
Slight erythema was observed in test animals following topical application with NeemAzal tech-
nical (80 % in acetone) and slight erythema was seen in the control animals. On challenge, no skin
reactions were observed in control animals. In contrast, all animals of the treatment group showed

slight to well defined oedema and erythema upon challenge for both 40 and 80 % NeemAzal tech-
nical.

Table 63: Individual erythema and oedema scores after challenge

Freund’s treated control animals:

Score
Guinea-pig | E = Erythema 24 Hours 48 Hours 72 Hours |
number O = Qedema |
A P A P A P
E 0 0 0 4] 4] o]
793 -0 a 0 0 0 0 8]
E 0 0 4] 0 0 4]
798 O 0 0 a 0 Q W]
E 0 0 0 0 0 0
797 e 0 1] 0 4] ] 0
E 0 0 0 0 0 4]
798 ¢] ] 0 o - 0 4] 4]
" ‘E 0 0 Y] 0 4] 0
19 0 o o o 0 "0 0
E 0 0 0 a 1] 0
800 [¢] 0 0 0 a 0 0 ‘
E c o o o o o]
801 Q 0 0 0 0 o 0
E 0 0 0 o 0 1]
802 e} 0 0 0 0 0 Q
E Q 0 0 0 a 0
so¥ o} 0 0 0 o] a 0
E 0 0 0 8] 0 0
804 o o o © o 0 0.
A Anterior site, exposed to NeemAzal Technical, 80% w/v in acztone
P Posterior site, exposed to Neemazal Technical, 40% w/v in acetone

Test animals:
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T

| Score . Results
Guinea-pig | E = Erythema [~ _ Positive (+)
pumber 0 = Osdema | 24 Hours 48 Hours 72 Hours Negative ()
A P A P A P Inconclusive {+)
. E 2 L2 2 2 2 2
805 0 R
E L2 o 12 0 LI 0
806 o 0 0 -0 [ R] * |
. E | L2 2 2 2 @2 &
807 o O R S L R *
E [ 2 2 2 @2 @2 .
808 g o o o o+ 3 5 +
E - L2 0 12 0 12 o .
809 0 0 0 o 0 1 0 -
E 2 L2 @2 1L 22 L
810 o 10 oz 0 o2 oo *
E 1 2 2 1 2 2
8l o v 0 AT LI L *
E 2 1 2 2 @22 @2
- . .
812 o 1 0 2 1% 2 2 *
- ‘E 1 L2 @2 @1 21 @2 .
i 8] Q 0 2 2 2 1 i
x
al4 E 2 2 @2 @2 @l ol2 .
[¢] I 2 1 ] ] |
L I
E 12 L2 @L Ll 1 1 N |
813 a o o o 0 0* 0
E 2 2 @1 @2@NP2 L) )
816 o 10 2 .1 03 -
B E L2 o 2 0 2 L2 .
817 o o 0 o+ o z¢ 1
“E 2 12 2 L2 @2 @2 +
818 o 0 0 1* 1 1
: E 2 2 @2 @2 @1 B2 .
819 o 2 1 2 2 2 2
E 12 L2 Lz L 2 2
+
820 o L L
. E 2 2 @1 @2 @1 @2 R
&2 o 1 2 2 2 2
2 2 @2 @1@NP2 @2
e +
222 ° ] 1 T a 3 2
s E 12 L2 @12 Pl @2 @2
823 L
o 0 0 1 1 2 2
E 2 2 2 2 @2 22 B
824 o 1 o ICE T 1
L
L Localised dermal reaction-(restricted to 2 small area of the challenge site)
NP Necrotic patch

eyt

Dryness and sloughing of the epidermis
Thickening, dryness and sloughing of the epidermis

Anterior site, exposed to NeemAzal Technical, 80% wi/v in acetone
Posterior site, exposed to NeemAzal Technical, 40% w/v in acetone

Six tests with hexyl cinnamic aldehyde as positive reference substance (performed in December
1992 to January 1999) resulted in allergic reactions and have shown the sensitivity of the guinea pig

strain used.

Conclusions:

The NeemAzal technical exhibited dermal sensitisation potential under the test conditions used. On
the basis of this study NeemAzal technical has to be classified as a skin sensitiser.

Studies performed with Fortune Aza

Reference:

Report:

Guidelines:

SIP 1IA5.2.6/02

Allan, S., Coleman, D. (1997)

Fortune Aza technical Skin Sensitisation in the Guinea Pig
Huntingdon Life Sciences Limited, England

Report-no. FBT 10/952234/SS; TOX2005-2384

EPA FIFRA Guideline 152-15
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Corresponds to OECD Guideline 406 (1992)

Deviations: None
GLP: Yes (certified laboratory)
Acceptability: The study is considered to be acceptable.

Material and Methods:

Test substance concentrations selected for the main study were based on the results of a preliminary
study. In the main study, 20 young adult male Dunkin Hartley albino guinea pigs (animals provided
by D. Hall, England) were intradermally injected with 0.5 % (w/v) of Fortune Aza technical (batch
no.: 0010195-0050195, purity: 8.5 % Azadirachtin A+B) in Alembicol D (i.e., coconut oil),
Freund’s adjuvant, and a mixture of both. On day 6 the clipped scapular area between the injection
sites was rubbed with 0.5 mL of 10 % sodium lauryl sulfate in petrolatum. On day 7 the area was
treated with 0.5 mL of a 60 % Fortune Aza technical concentration for 48 hours using a Whatman
No 3 paper covered with impermeable plastic tape and fixed with elastic adhesive bandage. Ten
control animals were similarly treated, but with vehicle alone. For challenge on day 21 one flank of
all animals was clipped and treated by epidermal application of 30 % and 60 % Fortune Aza tech-
nical in Alembicol D (0.2 mL each), using patch test plasters. The dressing was removed after 24
hours exposure and the skin cleaned of residual test substance and vehicle using water. The treated
sites were assessed for challenge reactions 24, 48 and 72 hours after removal of the dressing.

Findings:

In a preliminary study, the following concentrations were tested by intradermal injection: 5 %,
2.5%, 1.0 %, 0.5 %, 0.25 %, and 0.1 % in Alembicol D. Animals were pre-treated with an intra-
dermal injection of Freund’s complete adjuvant. The concentration of 0.5 % wi/v in Alembicol D
was the highest concentration tested that caused irritation, but did not adversely affect the animals.
Therefore this concentration was selected for intradermal induction for the main study. Epidermal
application was carried out in a concentration range from 20 % to 60 %. No signs of irritation were
observed upon dermal application of up to 60 % Fortune Aza technical in Alembicol D. Therefore,
10 % sodium lauryl sulfate was employed 24 hours before the epidermal induction to provoke a
mild inflammatory reaction.

Main study:

No mortality occurred and no symptoms of systemic toxicity were observed. Bodyweights and bod-
yweight gain remained in the same range as controls. After intradermal injection with Freund’s
Complete Adjuvant necrosis was seen at injection sites in test and control animals. Slight irritation
was seen in test animals at sites receiving Fortune Aza technical in Alembicol D and slight irritation
was observed in control animals receiving Alembicol D. Moderate erythema was observed in test
animals following topical application with Fortune Aza in Alembicol D. Slight erythema was seen
in control animals. All animals of the treatment group showed well defined oedema upon challenge
for both 30 % and 60 % Fortune Aza technical. Dermal reaction seen in all treated animals was
more marked than those seen for the controls and was therefore considered a positive response.

Table 64: Individual erythema and oedema scores after challenge

Freund’s treated control animals:
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Score l
Guinea-pig | E = Erythema
pumber O = Osdemsz 24 Hours 48 Hours 72 Hours ’
A 14 A P A P
E 0 0 0
w15 o o o 0
E "o o 0
2616 o P o o
E 0 0 0 o
w17 o o 0 o 0 0
E Ao e e a 00
1 O wlat o 0 0 o
0 0 o] 0
2 n
| 619 0 0 4] 0 0 Q
0 0 0 0 0 0
26207
- 0 0 ) 1] 0 0
R 6 0o o o o o
2621 - o ¢ o 0 o o o
E a 0 0 1] 0 0
2622 Q ] (] 0 0 4] 0
E 0 0 1] 0 ] 0
2623
] 0 0 0 0 0 0
E 0 4 0 0 0 0
2624
(¢] a o 0 0 0 0
A Anterior site, exposed to FORTUNE AZA Technical, 60% w/v in Alembicol D
P Posterior site, exposed to FORTUNE AZA Technical, 30% w/v in Alembicol D
Test animals:
Score Results
Guinea-pig | E = Erythema Positive (+)
number O = Oedema 24 Hours 48 Hours 72 Hours Negative ()
A P A P A P Inconclusive (+)
E 2 2 2 2 2 2
262,
2623 o] 0 0 0 0 0 0 *
| ‘ E L 2z L 2 1 2
P
| X o I *
| E 2 0 2 1 2 1
e o o 0 0 o0 o 0 *
2628 E 2 1 2 L 2 2 N
e} 0 0 0 0 ox o
E 2 2 2 2 2 2
2629
‘ o T I T *
-
. E 1L 1oL 1Ll
2630
& ‘ o o0 o o o+ o *
| E [ 7 NEr 1 mEL 1 NEI
2631 ]
o [0 0o o o o o *
E 2 2 2 2 2 2
32
| b 0 1 0 1 o 1 ¢ *
E L2 1 j el L1 L2 L1
2633 o 0 0 0 0 o0+ o+ *
1]
E 2 2 2 2 2
2634
| E P :
E 2 ] 2 1 2 1
2635 J ° o 5 o o o ox +
E 2 1 2 1 2 1
r 2638 ( 0 o 6 o 0o o o *
T
E L1 0 L1 ] L1 0
2637 { o o o 0 0 W0 *
E 2 1 1.0 "2
2638 1ov &
o o 0 RT *
| E S
l 2639 it o +
E 12
L 2640 o o +
E 2 NP
L 2641 f g - : ; +
CE 12 112 1
2042 o 0 ] 0 0 *
E 1 1 1 1
2643
o] 0 0 0 0 *
E 2 2 2 2
2644 0 } 1 1 1 1 v
L Localised dermal reaction (restricted to 2 small area of the challenge site)
NP Necrotic patch
* Dryness and sloughing of the epidermis
A Anterior site, exposed to FORTUNE AZA Technical, 60% w/v in Alembicol D
P Posterior site, exposed to FORTUNE AZA Technical, 30% w/v in Alembicol I
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Earlier tests with hexyl cinnamic aldehyde as positive reference substance (performed regularly)
resulted in allergic reactions and had shown the sensitivity of the guinea pig strain used.

Conclusions:

In this study FortuneAza technical produced evidence of skin sensitisation (delayed contact hyper-
sensitivity) in all twenty test animals. On the basis of this study Fortune Aza technical has to be
classified as a skin sensitiser.

Studies performed with ATI 720

Reference: MAS [1IA5.26/01
Report: Sherwood, R. (1990)

Dermal sensitisation study of NPI 720 in Guinea pigs using the modified
Buehler method

IIT Research Institute, Life Science Research, 10 West 35th Street, Chica-
go, lllinois, USA

Project No L 08257 Study No 1; TOX2005-2383
Guidelines: EPA FIFRA Guideline 152-15
Corresponds to OECD Guideline 406 (1981)

Deviations: Only 10 animals tested. No summary of latest reliability check reported.
Individual bodyweight data not reported.

GLP: Yes (certified laboratory)

Acceptability: The study is considered to be supplementary.

Material and Methods:

Test substance concentrations selected for the main study were based on the results of a preliminary
study. In the main study, 10 young adult male Hartley albino guinea pigs (animals provided by
Murphy Breeding Laboratories, USA) were dermally treated with 25 % (w/v) of NPI 720 (batch
no.: 10; purity: 19.2 % Azadirachtin ) in ethanol once per week for 6 hours during three consecutive
weeks. Ten control animals were similarly treated, but with vehicle alone. Two weeks after the final
dermal induction all animals were challenged with 0.5 % NPI 720 in ethanol. Test sites were scored
for erythema 24 and 48 h after the first induction and the challenge dose and scored according to
Draize’s method. All animals were observed daily for mortality or morbidity. Bodyweights were
measured weekly. A two factor log-linear model was used to assess the effect of treatment and time
of scoring on erythema reaction

Findings:

In a preliminary study, a concentration of 25 % NPI-720 in ethanol (w/v) was identified as irritating
and was subsequently applied in the induction phase. A concentration of 0.5 % NPI-720 in ethanol
(w/v) was identified as non-irritating and was used in the challenge phase of the study. No mortality
occurred and no symptoms of systemic toxicity were observed. Bodyweights and bodyweight gain
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remained in the same range as controls. Treatment with NPI 720 for induction led to slight to well
defined erythema. Positive erythema reactions (i. e., a score greater/equal to 2) were observed in
two of ten treated guinea pigs but not in any of the controls during the challenge phase of this study
(Table 65). The effect was statistically not significant (i.e., p > 0.05) and time of scoring was not a
significant factor.

Table 65: Incidence of erythema scores after first induction and after challenge (number of animals with the individual
score and ratio of these animals in percent)

Time of scoring
24 h 48 h
Score:] 0 [ 1 | 2 | 3 | 4 o | 1 | 2 | 3 | 4
Induction 1
Treated 0 7 3 0 0 2 4 4 0 0
(0%) | (T0%) | (30%) | (0%) | (0%) | (20%) | (40%) | (40%) | (0%) | (0%)
Control 0 0 0 0 0 0 0 0 0 0
0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | O% | (0%)
Challenge
Treated 1 7 2 0 0 1 9 0 0 0
(10%) | (T0%) | (20%) | (0%) | (0%) | (10%) | (90%) | (0%) | (0%) | (0%)
Control 4 6 0 0 0 6 4 0 0 0
(40%) | (60%) | (0%) | (0%) | (0%) | (60%) | (40%)| (0%) | (0%) | (0%)

Table 66: Individual erythema scores after induction 1 and challenge

__Treated Guinea Pigs Control Guinea Pigs
Animal - - Induction 1 ‘Challenge 1 Animal —Induction 1 _ challenge 1___
N“mbeF 24 hrs. 48 hrs. 24 hrs. 48 hrs. Number 24 hrs. 48 hrs. 24 hrs. 48 hrs.
701 . 1 2 0 o 711 02 0 1 1
702 1 2 1 1 712 0 0 1 1
703 1 0 1. 1 . 713 o 0 1 1
704 - 1 1 1 1 714 0 0 = 1 0 .
.. 705 2 2 1 1 715 0 0 0 0
706 : 4 1 1 716 0 0 0 0
707 2 2 2 1 T 0 0 1 1
708 2 1 2 1 118 o ° 9 0
709 1 0 1 1 ;;g o o : 0
-1 1 1 1 0 0 0 °

. 710

The control guinea pigs were not treated with
test article at the Induction 1 time point.

As the effect was not statistically significant, the submitter considers NP1 720 as non sensitising.

According to the criteria laid down in directive 67/548/EC (annex VI, section 3.2.7.2) a test (non-
adjuvant test method) with more than 15 % positive animals is considered positive. 2/10 animals,
i.e. 20 %, showed positive response to challenge. Additionally, the number of animals used was too
low (10 instead of 20). Moreover, the Buehler test is not as rigorous as the Magnusson & Kligman
assay, where the other extracts were found to be sensitising.

Therefore, NP1 720 is considered to be a skin sensitiser.

Conclusions:

The test substance NPI 720 did induce dermal sensitisation by repeated dermal exposure. On the
basis of this study NPI 720 is a skin sensitiser.
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9.6.1.2 Human information

No studies submitted by the applicants
9.6.2 Respiratory sensitisation

9.6.2.1 Non-human information

No studies submitted by the applicants

9.6.2.2 Human information

No studies submitted by the applicants

9.7  Specific target organ toxicity (CLP Regulation) — repeated exposure (STOT RE)
9.7.1  Non-human information

9.7.1.1 Repeated dose toxicity: oral

Studies performed with NeemAzal

Reference: TRF 11A53.1/02
Report: Waterson, L. A., Hawkins, A. (1995)
NeemAzal technical 2 week palatability study in the rat
Huntingdon Life Sciences Limited, England
Report-no. BDP/18
published: no; TOX9750142

Guidelines: None; dose finding study

Deviations: Batch number and purity of test compound not stated.
GLP: No

Acceptability: The study is considered to be supplementary.

Material and Methods:

In a dose finding palatability study NeemAzal (batch number and purity not stated) was offered for
2 weeks to groups of 10 CD rats (origin of animals not stated; 5 of each sex) in the diet at concen-
trations corresponding to of 20000 and 50000 ppm of NeemAzal technical. Daily observations were
carried out on mortality, clinical signs; bodyweights and food consumption were noted twice week-

ly.

Findings and Conclusion:
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Under the conditions of this 2-week rat-feeding study, no mortalities occurred. Bodyweight losses
were noted for both sexes at 50000 and for females receiving 20000 ppm NeemAzal technical re-
sulting mainly from initial bodyweight loss.

As compared to pre-treatment values, food intake was lower in the 50000 ppm group but similar in
the 20000 ppm group. Therefore, 20000 ppm should be used as maximum dose in a further 4-week
study.

Reference: TRF 11A53.1/01
Report: Waterson, L.A. (1997)

NeemAzal technical - Toxicity study in rats by dietary administration for 4
weeks

Huntingdon Life Sciences Limited, England
Report-no. EIP 3/960397
published: no; TOX9700508

Guidelines: OECD Guideline 407

Deviations: None

GLP: Yes (certified laboratory)
Acceptability: The study is considered to be acceptable.

Material and Methods:

NeemAzal technical (batch no.: VII, purity: 26.8 — 28.4 % Azadirachtin A) was offered for 4 weeks
to groups of 10 Crl: CD (SD) BR rats (animals provided by Charles River, England; 5 of each sex)
in the diet at concentrations corresponding to of 0; 3200; 8000 and 20000 ppm of NeemAzal tech-
nical (mean achieved doses of NeemAzal were 0; 322; 773 and 1844 mg/kg bw/d in males and 0;
301; 791 and 1747 mg/kg bw/d in females). Observations were carried out on mortality, clinical
signs, bodyweights, and food consumption. Following the 4-week treatment period all animals were
sacrificed, weights were recorded for specific organs (adrenals, brain, epididymes, heart, kidneys,
liver, ovaries, pituitary, spleen, testes, thyroid, uterus), detailed macroscopic and microscopic exam-
inations (liver, and thyroids of all animals, ovaries, and uterus from females only, and adrenals from
males only) were performed.

Statistics: Statistical analysis were carried out separately for either sex. Data relating to food and
water consumption were analysed on a cage basis, all other parameters were analysed using indi-
vidual animals as the basic experimental unit. Bodyweight gain, clinical pathology and organ
weight data were analysed for heterogeneity of variance between treatments with Bartlett’s test.
Where significant heterogeneity (at the 1 % level) was found a logarithmic transformation was tried
to test for more stable variance. If no significant variance was detected a one-way analysis of vari-
ance was carried out. If significant heterogeneity of variance was present a Kruskal-Wallis-analysis
of ranks was used.

Findings:
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Concentration of Azadirachtin in feed was determined chromatographically. Mean analytical results
were within 4 % of nominal concentrations. Under the conditions of this 4-week rat feeding study,
no mortalities occurred and no clinical signs of toxicology were noted. During week 1 both sexes
receiving the 20000 ppm dose showed weight loss (Table 67). Thereafter, weight gain improved in
this high dose group but remained lower as compared to control. For females, weight gain was sig-
nificantly lower in the first week in mid dose group and also transiently in the low dose group, but
the latter finding was not related to dose.

Table 67: Bodyweight gain (g and percent of control group)

Dosage level Male Female

Day 1-4 Day 4-8 Day 8-29 Day 1-4 Day 4-8 Day 8-29
0 23 (100 %) |37 (100%) |129 (100%) |12 (100%) |18 (100%) |54 (100 %)
3200 23 (100%) |38 (103%) |[113 (88%) |11 (92%) |5* (28%) |57 (106 %)
8000 18 (78%) |34 (92%) 122 (95%) |[5** (42%) |14* (78%) |50 (93 %)
20000 0** (0%) |32 (86%) |87** (67 %) |-3** (-25%) |12* (67 %) |38* (70 %)

*p<0.05**p<0.01

During week 1 both sexes receiving 20000 ppm and females receiving 3200 and 8000 ppm showed
lower mean food intakes as compared to the controls. Thereafter, weekly food consumption im-
proved but remained lower in high dose groups as compared to control. For males receiving low
and mid dose diets food consumption was comparable with controls. No macroscopic observations
were considered treatment related. For females of all doses increased bodyweight adjusted mean
liver weights were noted. For males elevated liver weights were observed in the two higher dose
levels. Increased mean weights of the thyroid were noted for both sexes at all treatment levels. All
males showed reduced mean weights of the adrenals, this was statistically significant at the highest
dose only. There was no clear dose response relationship, no histopathological findings account for
these differences, and adrenal weights in females were not affected. Reduced organ weights were
noted for uteri and ovaries in the 20000 ppm group, a reduced mean uterus weight was noted at
8000 ppm, but these findings were not statistically significant and there was no effect observed up-
on histopathological examination. Reduced mean spleen weights were observed for both sexes at
the highest dose. No further abnormalities were found at macroscopic post mortem examination of
the animals.

Table 68: Mean organ weights in animals treated with NeemAzal

Males

ppm EvZ?g)gt Liver |Brain | Thyroids | Pituitary | Spleen| Heart | Adrenals | Testes Epididymi-
) C)) (9 |(mg) (mg) (@ (@ |(mg) (9) des (9)

0 380 19.0 195 |17.9 13.8 0.79 [1.29 |62.3 3.24 0.85

3200 362 19.2 190 |20.1 13.4 0.71 |1.23 |514 3.19 0.84

8000 367 21.3* ]1.98 |24.7 13.5 0.77 |1.25 |525 3.40 0.90

20000 | 305 20.6** [1.93 |22.9 14.1 0.62 |1.08 |49.3* 3.18 0.82

Females

opm Evg?gyh't Liver |Brain | Thyroids | Pituitary | Spleen| Heart | Adrenals | Ovaries | Uterus
@ (9) (9 |(mg) (mg) @ (@ |(mg) (mg) (9

0 248 11.2 1.86 |16.2 18.7 0.62 [1.01 |69.0 100.7 0.60

3200 232 12.6* |1.79 |18.7 15.3 055 [0.89 |69.8 93.4 0.54

8000 232 13.6** |1.78 |23.3* 16.7 0.57 |0.88 |705 93.3 0.42

20000 | 210 16.6** |1.74 |24.2* 14.6 041 |0.89 |63.0 81.6 0.37

*p <0.05; **p<0.01
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Liver: In all animals receiving 20000 ppm and most animals (9/10) receiving 8000 ppm periportal
hepatocyte eosinophilia with clumping was observed. Also in the lowest dose group focal periportal
hepatocyte eosinophilia with clumping was noted for all males and 2 females. These changes were
dose-related in degree and extent. Minimal hepatocyte hypertrophy (generalised in females, peri-
portal in males) was seen exclusively in rats receiving 20000 ppm.

Thyroid: Minimal or trace follicular epithelial hypertrophy was seen in the majority of all treated
animals but only in a single male animal from the control group. While all treated females were
affected, for males there was a dose-relation with 1; 2; 4 and 5 animals exhibiting follicular hyper-
trophy in the thyroids of the 0; 3200; 8000 and 20000 ppm treatment group.

Conclusions:

Clear evidence of toxicity was observed at the 20000 ppm dose level, where reduced bodyweight
gain was noted for both sexes. Bodyweight gains were also lower for females at 8000 ppm dietary
level of NeemAzal. Upon histopathological examination all treated animals showed signs of sub-
stance effects in the thyroid and the liver. In all animals receiving 20000 ppm hepatocyte hypertro-
phy was noted. Periportal hepatocyte eosinophilia with clumping was observed at all dose groups,
extent and prevalence were dose-related. These findings are in accordance with observed changes in
liver weights. Follicular epithelial hypertrophy (minimal or trace) was seen in the majority of all
treated animals but only in a single male animal from the control group. While all treated females
were affected, effects were dose related in males.

A NOAEL was not determinable. The LOAEL was the lowest dose level, 3200 ppm (males:
322 mg/kg bw/d; females: 301 mg/kg bw/d).

Reference: TRF 11A53.2/01
Report: Waterson, L. A. (1997)

NeemAzal technical Toxicity study in rats by dietary administration for 13
weeks

Huntingdon Life Sciences Limited, England
Report-no. EIP 4/963100
published: no; TOX9700509
Guidelines: EPA FIFRA 152-20
OECD Guideline 408
Deviations: Test compound was used after expiring date. As concentration analysis of
feed was done in weeks 1 and 11 of study, it is considered acceptable.
GLP: Yes (certified laboratory)

Acceptability: The study is considered to be acceptable.

Material and Methods:
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NeemAzal technical (batch no.: VII, purity: 26.8 — 28.4 % zadirachtin) was offered for 13 weeks to
groups of 20 Crl: CD BR rats (animals provided by Charles River Breeding Laboratories, England,;
10 of each sex) in the diet at concentrations corresponding to of 0, 100, 400, 1600 and 6400 ppm of
NeemAzal. Actual achieved mean intakes, based on food consumption were 8, 32, 123 and
490 mg/kg bw/d for males and 9, 36, 135, and 525 mg/kg bw/d for females. Animals were observed
with respect to mortality, clinical signs; bodyweight and food consumption were recorded weekly,
water consumption was recorded daily over a seven day period, blood samples were taken for hae-
matology and biochemistry, samples of urine were obtained for the determination of specific pa-
rameters in the last week of treatment. Each animal was examined ophthalmoscopically at the be-
ginning of the study and again all animals of the control group and the high dose group in week 13.
Following the 13-week treatment period all animals were sacrificed. All animals were thoroughly
examined visually and by palpation, numerous organs were dissected free of fat and weighed in-
cluding adrenals, brain, epididymes, heart, kidneys, liver, ovaries, pituitary, prostate, seminal vesi-
cles, spleen, testes, thyroid, uterus. Any macroscopically abnormal tissue were examined histo-
pathologically, as well as adrenals, alimentary tract, aorta, brain, heart, lung, liver, lymph nodes,
kidney, pancreas, salivary gland, sciatic nerve, sternum (for bone and marrow), thyroid, sciatic
nerve, spleen, thymus, uterus, ovaries, urinary bladder, testes and epididymides from all rats of the
control and high dose group. Lung, liver, thyroid and kidney also from the 100, 400, 1600 ppm
groups. Statistical analysis were carried out separately for either sex. Data relating to food and wa-
ter consumption were analysed on a cage basis, all other parameters were analysed using individual
animals as the basic experimental unit. Bodyweight gain, food and water consumption, clinical pa-
thology and organ weight data were analysed for heterogeneity of variance between treatment with
Bartlett’s test. Where significant heterogeneity (at the 1 % level) was found a logarithmic transfor-
mation was tried to test for more stable variance. If no significant variance was detected a one-way
analysis of variance was carried out. If significant heterogeneity of variance was present a Kruskal-
Wallis-analysis of ranks was used.

Findings:

Concentration of Azadirachtin in feed was determined chromatographically. Mean compound con-
centration in feed were within 6 % of nominal concentrations. No treatment related deaths were
observed. One female animal of the 6400 ppm group died during scheduled blood sampling proce-
dure in week 13. There were no macroscopic or microscopic findings related to treatment noted for
this animal. Both sexes receiving 6400 ppm showed lower, albeit not statistically significant, weight
gain as compared to the controls (Table 69). Reduced weight gain in the 100 ppm group (females)
was considered incidental and no effects on bodyweight were observed in any of the other treatment
groups as compared to control.

Table 69: Bodyweight gain (week 0 — 13)

Male Female
Dosage level (ppm) | Weight gain (g) % of control Weight gain (g) % of control
0 297 - 138 -
100 336 113 129 93
400 345 116 143 104
1600 340 114 136 99
6400 277 93 120 87

Females receiving the 6400 ppm diet showed slightly lower mean food intakes as compared to the
controls (Table 70). The overall mean food intake during the treatment period for both sexes receiv-
ing 100, 400 and 1600 ppm were similar to controls. Water consumption was marginally lower for
males receiving 6400 ppm. No effects were observed for females or any other treatment group.
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Table 70: Average food consumption and NeemAzal intake

Male Female
Dosage level Mean food intake Mean compound Mean food intake Mean compound
(ppm) (g/animal/day) intake (9/animal/day) intake

(mg/kg bw/day) (mg/kg bw/day)

0 28.3 0.0 22.8 0

100 31.3 7.7 23.9 9.4

400 31.4 31.6 22.9 35.7

1600 30.1 123 21.5 135

6400 27.4 487 20.3 525

There were no findings noted at ophthalmoscopic examination in week 13. No effects on urine out-
put volumes, specific gravity and protein values and pH-values were observed. For male rats statis-
tically significant elevated red blood cell counts for the 400 ppm, 1600 ppm and 6400 ppm and
lower mean corpuscular values (MCV) were noted for the 1600 ppm and 6400 ppm dose groups
(Table 71). Females of the 6400 ppm treatment group had significantly reduced packed cell volume
(PCV), MCV and reduced platelet count values. MCHC values were elevated for the 1600 ppm and
6400 ppm dose groups. The coagulation parameter TT was prolonged for males but reduced for
females of the highest dose group, while APTT was dose-related prolonged for 400, 1600 and
6400 ppm males. These effects were statistically significant but marginal at 400 ppm. The effects
seen at 400 ppm were considered to be toxicologically not relevant, as they were only marginal.

Table 71: Data on haematological parameters

Males
Dose TT APTT RBC MCHC MCV PCV
(ppm) (s) (s) (10%/L) (9/dL) (fL) (%)
0 25 19.2 8.95 32.8 53.8 48.1
100 26 20.4 9.01 33.3 53.6 48.2
400 26 21.0* 9.39* 33.1 52.6 49.4
1600 27 22.1%* 9.30* 33.0 52.2* 48.5
6400 30** 24.1%* 9.21* 33.1 52.2* 48.1
Females
Dose TT APTT RBC MCHC MCV PCV
(ppm) (s) (s) (10%/L) (9/dL) (fL) (%0)
0 20 16.4 8.31 33.4 56.3 46.8
100 20 16.8 8.41 33.6 55.4 46.5
400 21 16.2 8.27 334 55.2 45.7
1600 20 15.8 8.31 33.9* 55.1 45.7
6400 19* 15.6 8.44 34.4** 53.1** 44 .8**

*p <0.05; **p<0.01

Elevated globulin concentrations in the blood were noted for both sexes of the 6400 and 1600 ppm
dose groups, and total protein levels were significantly increased for females at the highest dose
only, but for males at 400, 1600 and 6400 ppm (Table 72). No further differences in biochemical
parameters were considered of toxicological relevance. The significantly elevated total protein lev-
els at 400 ppm in males were considered to be not relevant.
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Table 72: Biochemical parameters at week 13

Dose 0 ppm |  100ppm | 400 ppm 1600 ppm | 6400 ppm
Globulin (g/dL)

Male 3.8 3.8 4.0 4.1%* 4.1%*
Female 3.7 3.8 3.7 3.9* 4.0**
Total serum protein (g/dL)

Male 6.5 6.7 6.7* 6.8** 6.9**
Female 6.9 7.0 6.9 7.1 7.3%*

*p < 0.05; ** p < 0.01

No findings were reported during macroscopic examination.

For both sexes receiving 6400 ppm, increased bodyweight adjusted mean liver weights were noted
(Table 73). Elevated bodyweight adjusted mean brain weights were noted in all treated males with
the exception of the 100 ppm group but there was no dose response. Females receiving 1600 or
6400 ppm also showed higher, but not statistically significant, bodyweight-adjusted thyroid
weights, in comparison with controls. No further abnormalities were found at macroscopic post
mortem examination of the animals.

Table 73: Organ weights —bodyweight adjusted means

Males

Dose \?vg?gﬁt Liver |Brain | Thyroids | Pituitary | Spleen| Heart | Adrenals | Testes® |Epididymi-
(Ppm) @ (9) (9) | (mg) (mg) @ [(@ |(mg) (9) des (9)
0 476 20.6 2.03 |[215 14.0 0.87 |155 |56.5 3.54 1.28
100 523 18.3 202 |21.1 13.4 0.79 |157 |56.7 3.83 1.20
400 524 20.6 2.11* | 20.7 13.1 085 |[152 [62.2 3.61 1.29
1600 521 20.0 2.10* [ 225 14.4 0.85 |[1.55 |60.1 3.51 1.26
6400 |458 23.0* [2.11* |21.7 13.3 0.83 |156 |57.5 3.48 1.30
Females

Dose \?vz?g)gt Liver |Brain | Thyroids | Pituitary | Spleen| Heart | Adrenals | Ovaries®| Uterus
(ppm) ) (9 (@ |(mg) (mg) (@ |(@ |(mg) (9) (@)

0 301 11.1 1.93 |16.9 18.2 055 |1.03 |66.7 81.8 0.55
100 291 10.1 1.90 |16.0 18.3 056 |1.01 |65.2 81.0 0.65
400 301 11.1 1.92 |16.7 17.1 0.62 |1.03 |722 83.4 0.63
1600 298 11.9 1.89 |19.7 18.6 059 |1.04 |73.2 80.4 0.57
6400 282 145* |1.88 |19.7 17.0 059 |1.06 |74.9 84.9 0.55

8: unadjusted means; *: p < 0.05; **: p < 0.01

Liver: In both sexes significantly increased incidence of generalised hepatocyte hypertrophy was
noted in animals receiving 6400 ppm. Periportal fat deposition was significantly more frequent and
more pronounced in female rats receiving 6400 ppm and 1600 ppm as compared to controls.
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Table 74: Microscopic hepatic observations

Dose 0 ppm 100 ppm | 400 ppm | 1600 ppm | 6400 ppm
Number of livers examined 10 10 10 10 10

Males Hepatocyte Centrilobular 1 3 2 3 1
hypertrophy | Generalised 0 0 0 0 9**
Number of livers examined 10 10 10 10 10+
Hepatocyte Centrilobular 2 2 3 5 3
hypertrophy | Generalised 0 0 0 0 4%

Females Marked 0 0 0 0 1
Periportal fat | Moderate 0 0 1 5* 4*
deposition Minimal 4 3 6 5 5

Total 4 3 7 10** 10**

Fisher’s Exact Test: *p <0.05; ** p <0.01
+: includes the decedent female

Thyroid: In the 6400 ppm dosage group moderate follicular epithelial hypertrophy was seen in 3
females while minimal effects were noted for one female of the control and 400 ppm group and 2
females of the 1600 ppm group.

Table 75: Incidence of follicular cell hypertrophy in female rats.

Dose 0 ppm 100 ppm | 400 ppm | 1600 ppm | 6400 ppm
Number of thyroids examined 10 10 10 10 10+
Females | Follicular cell M_od_erate 0 0 0 0 3
hypertrophy Minimal 1 0 1 2 0
Total 1 0 1 2 3

+: includes the decedent female

Conclusions:

At 6400 ppm (achieved dose 490 and 525 mg NeemAzal/kg bw/d, for males and females, respec-
tively) clear evidence of hepatotoxicity was observed in both sexes (increased relative liver weight,
generalised hepatocyte hypertrophy, in females: periportal fat disposition, (minimally) increased
blood protein levels). In animals maintained on the 6400 ppm diet haematological effects were ob-
served (females: higher mean platelet values, (slightly) reduced thrombotest values; males: pro-
longed blood coagulation (APTT), prolonged thrombotest-values). Increased mean bodyweight ad-
justed thyroid weight and also a slight increase in the incidence of follicular epithelial hypertrophy
were observed. At 1600 ppm (achieved dose 123 and 135 mg NeemAzal/kg bw/d for males and
females, respectively) increased incidence and severity of periportal fat deposition was noted in
females only, while slightly increased total protein levels were noted for both sexes and prolonged
APTT values for males only. At 400 ppm (achieved dose 32 and 36 mg NeemAzal/kg bw/d for
males and females, respectively) and 100 ppm (achieved dose 8 and 9 mg NeemAzal/kg bw/d for
males and females, respectively) no signs of toxicity were observed.

The NOAEL was established at a dose level of 400 ppm (32 or 36 mg/kg bw/d for males or females,
respectively). The LOAEL was 1600 ppm (123 or 135 mg/kg bw/d for males or females, respective-

ly).

Studies performed with Fortune Aza

Reference: SIP 1IA5.3.1/01
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Report: Waterson, L. A., Dawe, I. S. (1997)

Fortune Aza technical toxicity study in rats by dietary administration for 4
weeks

Huntingdon Life Sciences Limited, England
Report-no. FBT 3/961630; TOX2005-2385
Guidelines: OECD Guideline 407 (1987)

Deviations: None (report number on the title page (FBT 3/961630) is different from the
number inside the report (FBT 3/961640))

GLP: Yes (certified laboratory)
Acceptability: The study is considered to be acceptable.

Material and Methods:

Fortune Aza technical (batch no.: 110301195, purity: 13.3 % Azadirachtin A+B) was offered for 4
weeks to groups of 10 Crl: CD (SD) BR rats (animals provided by Charles River Breeding Labora-
tories, England; 5 of each sex) in the diet at concentrations of 0, 4000, 8000 and 16000 ppm of For-
tune Aza technical (mean actual achieved intakes of Fortune Aza technical were calculated and av-
eraged 400, 780 and 1420 mg/kg bw/d for males and 400, 880 and 1420 mg/kg bw/d for females,
respectively). Observations were carried out on mortality, clinical signs, bodyweights, and food
consumption. Following the 4-week treatment period all animals were sacrificed, weights were rec-
orded for specific organs (adrenals, brain, epididymides, heart, kidneys, liver, ovaries, pituitary,
spleen, testes, thyroid, uterus), detailed macroscopic examinations were performed. Organs were
fixed in appropriate solutions and preserved for potential future microscopic analysis.

Statistics: Statistical analysis were carried out separately for either sex. Data relating to food and
water consumption were analysed on a cage basis and thus could not be analysed, all other parame-
ters were analysed using individual animals as the basic experimental unit. Bodyweight gain, clini-
cal pathology and organ weight data were analysed for heterogeneity of variance between treatment
with Bartlett’s test. Where significant heterogeneity (at the 1 % level) was found a logarithmic
transformation was tried to test for more stable variance. If no significant variance was detected a
one-way analysis of variance was carried out. If significant heterogeneity of variance was present a
Kruskal-Wallis-analysis of ranks was used.

Findings:

Compound concentration in feed was within 2 % of nominal concentration. Under the conditions of
this 4-week feeding study, no mortalities occurred. During the first four days of treatment both sex-
es receiving the 8000 ppm or 16000 ppm dose showed weight loss, and in the low dose group bod-
yweight gain was significantly reduced in both sexes (Table 76). Thereafter, weight gain improved in
the two higher dose groups but remained significantly lower as compared to control. In the low dose
group weight gain was comparable to control animals from day 4 onwards. Clinical signs included
piloerection in three males and one female of the high dose group.
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Table 76: Bodyweight gain (g)

Dosage level Male Female
Day 1-4 Day 4-29 Day 1-29 Day 1-4 Day 4-29 Day 1-29
0 |25 (100%)|183 (100%)|208 (100%)|15 (100%)|67  (100%)|82 (100 %)
4000 [13** (52%)|184 (101%)|196 (94 %)|10** (67 %)| 66 (99 %)| 76 (93 %)
8000 |-18** (-72%)|106** (58 %)|88** (42 %)|-7** (-47 %)[41* (61 %)|34** (41 %)
16000 | -34** (-136 %)| 25** (14 %)|-9** (-4 %)| -19** (-127 %)| 23** (34 %)| 4** (5 %)

*p < 0.05, ** p < 0.01

Both sexes receiving the 16000 ppm and 8000 ppm diets and females receiving 4000 ppm diet
showed lower mean food intakes as compared to the controls. During the first week food intake was
reduced in the 4000 ppm group in males also; thereafter, food consumption improved and was in
this group comparable to controls. There were no further observations that were considered treat-
ment related. All treated female groups showed higher mean absolute liver weights (Table 77), lower
mean absolute adrenal and ovary weights in comparison with controls, statistical significance being
attained by females receiving 16000 ppm for the liver finding and all treated groups for the adrenal
and ovary finding. These findings were (relative to bodyweight) dose-related (Table 78). At the

16000 ppm level nearly all relative and several absolute mean organ weight values were affected.

Table 77: Absolute organ weights —group means

Males

s Bogy— Liver |Brain | Thyroids |Pituitary | Spleen | Heart | Adrenals | Testes Sellepi-
group |Weight| ) * 1) [(mg)  |mo) |@ |@ |m® |@ |
(ppm) | (9) (@)

0 415 198 196 [19.9 10.7 0.85 140 |57.6 3.306 0.892
4000 405 235 197 |194 11.0 0.87 145 |57.0 3.229 0.831
8000 303 190 |1.87 |13.8* 8.9* 0.54** | 1.03** | 39.9** 2.763 0.715
16000 |210 16.5 |1.76**|13.7* 6.2** 0.41** | 0.84** | 41.3** 2.920 0.690
Females

RO Bogy— Liver |Brain | Thyroids |Pituitary | Spleen | Heart | Adrenals |Ovaries | Uterus
group | Weight | )~ @) |(mg)  |m®) |@ |@ |my) |y |@
(ppm) | (9)

0 235 109 [1.82 [14.8 11.8 0.58 093 |75.7 91.7 0.45
4000 230 135 [1.80 |[16.0 115 0.50 0.88 |60.3* 72.5* 0.38
8000 194 132 |1.72* [12.2 8.4** 0.43** | 0.73** | 49.4** 58.1** |0.36
16000 |172 13.9* |1.68**|13.0 6.5** 0.39** |0.66* |40.1** 37.2** |0.15**
* p<0.05;** p<0.01

Table 78: Relative organ weights —group means (in percent x 100)

Males

Dose | Body- Epididymi-
group |weight|Liver |Brain | Thyroids |Pituitary | Spleen |Heart | Adrenals | Testes des
(ppm) | (9)

0 415 477 47 0.48 0.26 20 34 14 40 10.8
4000 405 578* |49 0.47 0.27 19 36 1.4 40 10.3
8000 303 626** | 62** |0.46 0.30* 18 34 1.3 45 11.7
16000 | 210 783** | 84** | 0.65* 0.30* 20 40** | 2.0** 70%* 16.3**
Females
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Dose Body-

group |weight|Liver |Brain | Thyroids |Pituitary | Spleen | Heart | Adrenals |Ovaries | Uterus
(ppm) [ (9)

0 235 464 78 0.63 0.51 25 39 3.2 3.9 19
4000 230 585** |79 0.69 0.50 22 38 2.6 3.2 17
8000 194 683** | 89* 0.65 0.43 22 38 2.6 3.0* 18
16000 |172 800** | 99** |0.74 0.38** |22 38 2.3** 2.3** | g**

*, p<0.05;**, p<0.01

Various macroscopic findings in high and mid dose groups were considered to be a result of the
effect on bodyweight: A reduction in adipose tissue was noted in 2/5 and 3/5 females receiving
8000 and 16000 ppm, respectively, compared with zero incidences in controls.Small seminal vesi-
cles were observed in 4/5 males receiving 16000 ppm, compared with zero incidences in con-
trols.Small prostate glands were observed in all males of the high dose group, compared with zero
incidences in controls. Small ovaries were observed in 3/5 females of the high dose group, com-
pared with zero incidences in controls. Small uteri were observed in 3/5 and 4/5 females receiving
8000 and 16000 ppm, respectively, compared with zero incidences in controls.

Conclusions:

Clear evidence of toxicity was observed at the 16000 and 8000 ppm dose levels, where reduced
bodyweight gain was noted for both sexes, reduced feed intakes were also observed at these levels.
Various macroscopic findings in these two dose groups were considered to be a result of the effect
on bodyweight. Clinical signs included piloerection in three males and one female of the high dose
group. At 4000 ppm bodyweight was affected only during the first four days of the study. However,
dose-related changes were noted in liver weights of both sexes, adrenal and ovary weights in fe-
males. In the absence of histological examination, these findings account as adverse effects.

A NOAEL could not be determined. The LOAEL was the lowest dose level, 4000 ppm (males:
400 mg/kg bw/d; females: 401 mg/kg bw/d).

Reference: SIP 1lIA53.2/01
Report: Waterson, L. A. and Dawe, I. S. (1997)

Fortune Aza technical — Toxicity Study in Rats by Dietary Administration
for 13 Weeks

Huntingdon Life sciences Ltd., Huntingdon, England

unpublished report No. FBT 4/962744; TOX2005-2386
Guidelines: EPA FIFRA

OECD Guideline 408 (1987),
EEC Directive 92/69/EEC B.26

Deviations: none
GLP: Yes (certified laboratory)
Acceptability: The study is considered to be acceptable.
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Material and Methods:

Fortune Aza technical (batch no.: 110301195, purity: 13.3 % Azadirachtin A+B) was offered for 13
weeks to groups of 20 Crl: CD (SD) BR rats (animals provided by Charles River Breeding Labora-
tories, England; 10 of each sex) in the diet at concentrations of 0, 100, 400, 1600 and 6400 ppm.
Mean achieved doses of Fortune Aza technical were 0, 8.5, 33.5, 140 and 520 mg/kg bw/day in
males and 0, 11, 40, 180 and 550 mg/kg bw/day in females. Animals were observed with respect to
mortality, clinical signs, bodyweight and food consumption, water consumption was recorded,
blood samples were taken for haematology and biochemistry, samples of urine were obtained for
the determination of specific parameters. Each animal was examined ophthalmoscopically at the
beginning of the study and during week 13 all animals of the control group and the high dose group
were examined. Following the 13-week treatment period all animals were sacrificed, weights were
recorded for specific organs, detailed macroscopic and microscopic (lungs, livers, kidneys, thyroids,
sciatic nerve, uterus, ovaries, testes and epididymides) examinations were performed.

Statistics: Statistical analysis were carried out separately for either sex. Data relating to food and
water consumption were analysed on a cage basis, all other parameters were analysed using indi-
vidual animals as the basic experimental unit. Bodyweight gain, food and water consumption, clini-
cal pathology and organ weight data were analysed for heterogeneity of variance between treatment
using Bartlett’s test. Where significant heterogeneity (at the 1 % level) was found a logarithmic
transformation was tried to test for more stable variance. If no significant variance was detected a
one-way analysis of variance was carried out. If significant heterogeneity of variance was present, a
Kruskal-Wallis-analysis of ranks was used. Analysis of variance were followed by Student’s t test
and William’s test. Kruskal-Wallis analyses were followed by the non-parametric equivalent of
these test (Shirley).

Findings:

Concentration of Azadirachtin in feed was determined chromatographically. Mean analytical results
were within 3 % of nominal concentrations. Under the conditions of this 13-week rat-feeding study,
no mortalities occured.

In the high dose group (6400 ppm) generalised hair loss was noted in 8 of 10 female animals, ap-
parent from week 7 onwards. While in male rats of all treatment groups and also in control animals
localised hair loss was observed from week 1, males of the high dose group tended to show general-
ised hair loss. During week 1 both sexes receiving 6400 ppm showed significantly lower weight
gain as compared to the controls. Thereafter, weight gain improved in this high dose group but re-
mained statistically lower as compared to control (Table 79).

Table 79: Bodyweight gain over the study period

Male Female
Dosage level (ppm) Weight gain (g) % of control Weight gain (g) % of control
0 325 - 154 -
100 363 112 154 100
400 326 100 147 95
1600 337 104 152 99
6400 213** 66 g2** 60
** p<0.01

During week 1 both sexes receiving 6400 ppm showed significantly lower mean food intakes as
compared to the controls. Thereafter, weekly food consumption improved in this high dose group
but remained statistically lower as compared to control (Table 80). The overall mean food intake dur-
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ing the treatment period for both sexes receiving 100, 400 and 1600 ppm were similar to controls.
Water consumption was notably lower for males receiving 6400 ppm. Statistically significance was

not attained. No effects were observed for females or any other treatment group.

Table 80: Average food consumption and Fortune Aza technical intake

Male Female
Dosage level Mean food intake Mean_ compound Mean f_ood intake Mean_ compound
(g/animal/day) intake (g/animal/day) intake
(mg/kg bw/day) (mg/kg bw/day)
0 29.1 0 23.8 0
100 31.6 8.5 28.7 11.1
400 29.4 33.5 24.0 39.2
1600 30.9 137 27.4 176
6400 23.6* 516 18.4** 553

*p<0.05**p<0.01

There were no findings noted at the ophthalmoscopic examinations in week 13. Statistically signifi-
cant elevated red blood cell counts and concomitant lower mean corpuscular values (MCV) were
noted for the 6400 ppm dose group for both sexes. These effects were considered treatment-related.
MCVs were also reduced for males receiving 400 or 1600 ppm as compared to controls but a clear
dose-response was not evident. Similarly, lower packed cell volume counts observed for females
(dose groups 1600 and 6400 ppm) were not considered treatment related. Effects regarding blood
coagulation were minimal, specifically for females of the high dose group thrombotest (TT) values
were elevated (but within the range of controls) and activated partial thromboplastin times (APTT)
were marginally reduced. Lower mean neutrophil, eosinophil, monocyte and large unstained cells
(LUC) counts were observed for females in the 6400 ppm group while males showed a lower mean
eosinophil count. However, total white cell counts were generally similar to control animals.

Elevated globulin and total protein concentrations in the blood were noted for males of the high
dose group (Table 81). Creatinine levels for both sexes in the 6400 ppm-group and for males in the
1600 ppm group were significantly higher. Significantly increased values were observed for alka-
line phosphatase (AP) in females of the 6400 ppm group, while lower values were observed for
males in all but the 100 ppm group. Similarly, reduced glutamic-pyruvate transaminase (GPT, ala-
nine aminotransferase) for both sexes and glutamic-oxaloacetic transaminase (GOT, aspartate ami-
notransferase) for males only were observed in the 6400 ppm group. Since lowering of enzyme val-
ues is generally not a sign of (hepato-)toxic response these differences were not considered of toxi-
cological importance. The statistically significant higher values in the 6400 ppm group for calcium
in males and for potassium and chloride in females were not considered dose related because indi-
vidual values were generally within the concurrent range. Differences in females were mainly at-
tributable to a single outlier.

No further differences were noted in biochemical parameters.
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Table 81: Biochemical parameters week 13 (group mean values)

Males

ppm | Globulin | Protein | Creatininel AP GPT GOT Na K Ca Cl
g/dL g/dL mg/dL mU/mL | mU/mL | mU/mL | mEq/L | mEg/L | mEg/L | mEg/L

0 3.7 6.6 0.5 191 27 60 145 3.4 5.5 102

100 3.8 6.5 0.5 187 29 63 145 3.6 5.5 101

400 3.7 6.5 0.5 159** |29 54 144 3.6 5.5 102

1600 |3.8 6.5 0.6** 150** |30 60 144 3.7 5.4 102

6400 |4.1** 7.0%* 0.7** 162** | 23* 50** 145 3.4 57** 1101

Females
ppm | Globulin | Protein | Creatininel AP GPT GOT Na K Ca Cl
g/dL g/dL mg/dL mU/mL | mU/mL | mU/mL | mEq/L | mEqg/L | mEg/L | mEg/L

0 3.7 6.8 0.5 99 25 54 144 3.3 5.6 102
100 3.7 6.7 0.6 103 28 58 145 3.3 5.4 103
400 3.7 6.8 0.6 102 29 61 144 3.3 5.5 102
1600 |4.0 7.2 0.6 82 26 51 144 3.2 5.6 101
6400 |3.8 6.8 0.8** 159** | 19* 46 146** | 3.6* 5.5 103*

*p < 0.05; ** p < 0.01

Significantly higher urine output volumes and associated lower specific gravity and protein values
and also higher pH-values were observed for females of the 6400 ppm group. Minimal hair loss was
noted at macroscopic examination in 8/10 female rats of the 6400 ppm group (none were observed
in the control group). Small uteri were noted in six of ten females in the high dose group
(6400 ppm) compared to none in the control group. For females of all doses except the 100 ppm
increased absolute and bodyweight adjusted mean liver weights were noted with a dose response
relationship (Table 82). For males elevated liver weights were only observed in the highest dose lev-
el. Significant reduced organ weights were noted for uteri and ovaries in the 6400 ppm group, a
slightly reduced bodyweight-adjusted mean ovary weight was noted at 1600 ppm. Bodyweight ad-
justed mean heart weights were noted in all treated females but there was no dose response. Testes
and epididymides weights were reduced, albeit not significantly, at 6400 ppm. The apparent effects
on these organs in the 1600 ppm group was attributable to a single animal. Lower bodyweight ad-
justed mean adrenal and absolute pituitary weights were noted for females in the 6400 ppm dosage
group. No further abnormalities were found at macroscopic post mortem examination of the ani-
mals.
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Table 82: Organ weights — bodyweight adjusted means

Males

m Liver Heart Adrenals Pituitary Seminal vesicle | Testes® Epididymides®
PP (@ (@ (mg) (mg) (mg) @ (@)
0 19.8 1.45 53.7 13.3 1.32 3.51 1.21
100 18.8 151 55.5 12.5 1.29 3.68 1.21
400 18.1 1.45 55.2 12.2 1.44 3.56 1.25
1600 20.3 1.50 57.9 12.0 1.29 3.37 1.18
6400 22.5* 1.45 53.0 13.0 1.48 3.30 1.12
Females

m Liver Heart Adrenals Pituitary® | Uterus® Ovaries
PP (@ ) (mg) (mg) @ (mg)
0 10.6 0.94 71.2 15.0 0.78 82.4
100 11.0 1.03** 71.1 17.4 0.65 84.6
400 11.8* 1.08** 74.8 17.1 0.71 81.2
1600 12.8** 1.04** 70.4 18.2 0.63 715
6400 16.5** 1.00** 55.7** 11.8** 0.28** 65.4*
8: unadjusted means Fisher’s exact test: * p <0.05; ** p <0.01

At microscopic examination the following findings were noted:

Liver: In all animals receiving 6400 ppm and most males (9/10) receiving 1600 ppm, periportal
hepatocyte eosinophilia with clumping and bile duct hyperplasia was observed (Table 83). In males
the incidence and degree of these changes increased in a dose dependent manner. In two males re-
ceiving 6400 ppm hypertrophy was also noted in periportal hepatocytes. These findings are in ac-
cordance with observed changes in liver weights.

Thyroid: In the 6400 ppm dosage group trace follicular epithelial hypertrophy was seen in 3 males
and 4 females (Table 83).

Ovaries: In all females receiving 6400 ppm and in one animal each of the 1600 ppm and 400 ppm
groups as well as in one animal of the control group apparently decreased numbers of corpora lutea
was observed (Table 83). Corpora lutea were absent in a single female of the 1600 ppm dose level.
The number of corpora lutea was counted in each animal and decreased numbers were observed at
the 1600 ppm and 6400 ppm dose levels. This correlated with the decreased mean ovary weights
observed in these groups.

Uterus: In six females of the 6400 ppm dosage group endometrial atrophy was observed, correlat-
ing with decreased uterus weight at this dose level (Table 83). No effects were observed at the other
dose levels.

Testes and epididymides: In two males receiving 6400 ppm marked seminiferous tubular atrophy
was seen concomitant with absence or decreased spermatozoa in the epididymides (Table 83). In ad-
dition one male in the 1600 ppm group, where the testes had been reported as small macroscopical-
ly, had moderate seminiferous tubular atrophy and abnormal spermatids in the ducts of the epidi-
dymides. Trace seminiferous tubular atrophy was seen in one male of the 400 ppm group. As this
effect is sometimes seen in control animals this finding in a single male was considered unrelated to
treatment.

Sciatic nerve: As compared to controls an increased incidence and degree of nerve fibre degenera-
tion was observed in rats receiving 6400 ppm of both sexes (Table 83). In a single female rat receiv-
ing 400 ppm moderate nerve fibre degeneration was noted. This was mainly in one area and was
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considered to be a result of trauma and, thus, unrelated to treatment. No microscopic findings could
account for lower adrenal and pituary weights observed for females receiving 6400 ppm. Similarly
no microscopic findings were observed accounting for the higher heart weights.
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Table 83: Microscopical findings

Male Female
Dose level (ppm)| 0 100 | 400 | 1600 |6400| O 100 | 400 | 1600 | 6400
Number of organs exam- 10 10 10 10 10 10 10 10 10 10
ined
Hepatocyte Minimal 0 0 0 0 2 0 0 0 0 0
hypertrophy —
periportal
Bile duct hy- Total 0 0 0 8** | 10** | 0 0 0 0 10**
Liver perplasia Trace 0 0 0 8**| 0 0 0 0 0 10**
Minimal 0 0 0 0 10%*| 0 0 0 0 0
Hepatocyte Total 0 0 0 O** 1 10** | 0O 0 0 0 10**
cytoplasmic Trace 0 0 0 9** | 0 0 0 0 0 6**
eosinophilia Minimal 0 0 0 0 |10%*]| 0 0 0 0 4*
with clumping —
periportal
Number of organs exam- 10 10 10 10 10 10 10 10 10 10
ined
Thyroid | Follicular epi- | Trace 0 0 0 0 3 0 0 0 0 4*
thelial hyper-
trophy
Number of animals exam- 10 10 10 10 10
ined
Absent corpora lutea 0 0 0 1 0
Ovaries | Apparent decreased num- 1 0 1 1 10**
bers of corpora lutea
Group mean number of 36 39 38 28 21
corpora lutea®
Number of organs exam- 10 10 10 10 10
Uterus |ined
Endometrial atrophy 0 0 0 0 6**
Number of organs exam- 10 10 10 10 10
ined
Seminiferous | Total 0 0 1 1 2
Testes tubular atrophy | Trace 0 0 1 0 0
Moderate | 0 0 0 1 0
Marked 0 0 0 0 2
Number of organs exam- 10 10 10 10 10
ined
Absence of spermatozoa 0 0 0 0 1
Decreased Marked 0 0 0 0 1
Epidi- spermatozoa
dymides | Abnormal Moderate | 0 0 0 1 0
spermatids in
ducts
Ductal epitheli- | Trace 0 0 0 0 1
al vacuolisation
Number of organs exam- 10 10 10 10 10 10 10 10 10 10
ined
Sciatic | Nerve fiber Total 4 5 5 4 8 1 2 4 3 7**
nerve degeneration Trace 4 4 5 3 5 1 2 3 3 2
Minimal 0 1 0 1 3 0 0 0 0 5*
Moderate | 0 0 0 0 0 0 0 1 0 0

Fisher’s Exact Test: *p <0.05; ** p <0.01

8: Statistical analysis not performed
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Conclusions:

A wide range of signs of toxicity were observed in the high dose group (6400 ppm, corresponding
to 520 and 550 mg/kg bw/d for males and females, respectively) including reduced bodyweight,
hepatotoxicity, altered haematologic parameters, hair loss, effects on the female and male reproduc-
tive organs and sciatic nerve degeneration. At 1600 ppm (corresponding to 140 and 180 mg/kg bw/d
for males and females, respectively) hepatotoxicity and toxic effects on the ovaries (slightly reduced
weight, reduced number of corpora lutea) were noted. At 400 ppm (corresponding to 33 and
40 mg/kg bw/d for males and females, respectively) increased bodyweight adjusted liver weights in
females was noted. As the effect on liver weight is not supported by histological findings, this dose
level is considered the NOAEL for treatment with Fortune Aza over a period of 90 d.

Studies performed with ATI 720
Reference: MAS 11A5.3.2/02

Report: Johnson, W. D. (1994)
90-day oral (diet) toxicity study of ATI-720 in rats.

IIT Research Institute, Life Science Research, 10 West 35" Street, Chica-
go, Illinois, USA

Project No L 08424 Study No 4; TOX2005-2388
Guidelines: OECD Guideline 408 (1987),
EEC Directive 92/69/EEC B.26

Deviations: Page 204 is reproduced incompletely in the report. No information on vali-
dation of analytical method given. Detection limit of Azadirachtin not stat-
ed.

GLP: Yes (certified laboratory)

Acceptability: The study is considered to be acceptable.

Material and Methods:

Azadirachtin ATI-720 (batch no.: 21380, purity: 7.74 % Azadirachtin ) was offered for 13 weeks to
groups of 20 Sprague Dawley rats (animals provided by Charles River Laboratories, USA; 10 of
each sex) in the diet at concentrations of 0, 500, 2500 and 10000 ppm (mean achieved doses were 0,
30, 145, and 585 mg/kg bw/day in males and 0, 35, 180 and 680 mg/kg bw/day in females). Dose
selection was based on a 14-d rangefinding study (there are no further information available on this
study). Animals were observed with respect to mortality, clinical signs; bodyweight and food con-
sumption were recorded, blood samples were taken for haematology and biochemistry. Each animal
was examined ophthalmoscopically at the beginning of the study and after 90 days of feeding. Fol-
lowing the 13-week treatment period all animal were sacrificed. Weights were recorded for specific
organs (kidneys, liver, testes, ovaries), detailed macroscopic and microscopic (complete set of col-
lected tissues from the control and high dose animals, any macroscopically abnormal tissue, as well
as lungs, livers, kidney from animals of the low and medium dose) examinations were performed.
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All data were analysed using analysis of variance (ANOVA) followed by the post hoc Dunnett’s
test for comparing multiple treatment groups to a single control. This was done automatically for
bodyweights, weekly bodyweight gains, weekly food consumption and haematology data. Absolute
and relative organ weights, food conversion ratios and clinical chemistry data were analysed by
ANOVA and Dunnett’s test using SYSTAT software.

Findings:

Concentration of Azadirachtin in feed was determined chromatographically relatively to a standard
of Azadirachtin (98 %). Mean compound concentrations in feed were within 7.2 % of nominal con-
centrations. Feed was found to be homogenous. Preparations were stable for up to 14 d when stored
at room temperature or in freezer. Under the conditions of this 13-week rat feeding study, no mor-
talities occurred. Hair loss (alopecia) was noted especially in female animals of the high dose
groups (5/10 animals) and the mid dose group (2/10). For males, hair loss was reported only for
1/10 of each of these two treatment groups. These observations were not considered treatment relat-
ed. No other treatment related sign were observed. From week 3 (males) or week 4 (females)
through the duration of the feeding period significantly lower bodyweights were observed in the
high dose group (10000 ppm) as compared to the controls. Weight gain improved in high dose
group from week 6 on, but remained over the study period statistically lower as compared to control
(Table 84). For females in the 500 ppm group significantly elevated cumulative bodyweight gains
were recorded. For the other treatment groups no differences were observed.

Table 84: Bodyweight gain over study period

Male Female
Dosage level Weight gain (g) % of control Weight gain (g) % of control
0 315 - 109 -
500 310 98.4 129* 118.3
2500 315 100 110 101
10000 230** 73.0 78** 71.6

*p < 0.05; ** p < 0.01

In the high dose group, mean weekly food consumption was decreased for both sexes from the first
week (Table 85). This decrease only failed to reach significance in weeks 1, 2, 7 and 12 for males
and in weeks 1 and 12 for females. The mean food intake during the treatment period for both sexes
receiving 500 and 2500 ppm were similar to controls.

Table 85: Average food consumption and compound intake

Dosage _ Male . Female

level Mean food intake Mean compound Mean food intake Mean compound
(ppm) (g/animal/day) intake (9/animal/day) intake
(mg/kg bw/day) (mg/kg bw/day)
0]26.6 0 17.3 0

500 26.3 29.6 17.6 34.5

2500 26.0 145.2 17.4 178

10000 | 23.2 585 15.2 680

There were no findings noted at ophthalmoscopic examination in week 13. Statistically significant
lower mean corpuscular volumes (MCV) were noted for the 10000 ppm dose group for both sexes
(Table 86). Similarly, mean corpuscular haemoglobin (MCH) was reduced, and red blood cell count
was elevated in males receiving 10000 ppm. Decreases in haemoglobin and haematocrit were ob-
served for females (dose group 10000 ppm). These effects were considered treatment-related.
MCVs and MCH were reduced for males receiving 500 ppm as compared to controls but a dose-
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response was not evident since no effects were seen in the 2500 ppm dose group and, thus, these
differences were not considered of toxicological significance.

Table 86: Haematological parameters, week 13

Male Female
Dose level (ppm) 0 500 | 2500 | 10000 0 500 | 2500 | 10000
Mean corpuscular volume (fL) | 50.8 48.9** | 49.6 47.9%* | 52.4 52.6 53.6 50.0*
Mean corpuscular haemoglobin (pg) | 19.1 18.2* | 18.5 17.5%* | 19.7 195 20.2 18.7
Red blood cells (10%mm® | 8.08 |845 [830 |882* |[7.78 |7.91 |7.39 |7.72
Haemoglobin (g/dL) | 154 | 153 | 154 154 | 152 |154 14.9 14.4**
Haematocrit (%) | 410 [413 [412 |423 |406 |415 |39.6 |385*

Dunnett’s test: *p < 0.05

Mean biochemical data are summarised in Table 87. Significant increases were observed in the high
dose group for GGT in both sexes and for urea nitrogen and creatinine in females only. Decreased
values were observed for chloride, and ALT in the high dose group for females. Decreased values
for AST and alkaline phosphatase in the mid dose group (females) only, were considered not treat-
ment related because of the lack of dose response. Furthermore, reduced enzyme activities are gen-
erally not considered of toxicological relevance. Chloride values were within the range of historical
controls (105-111 meg/L, n=20). The increased levels of GGT (high and mid dose) and creatinine
(high dose) and urea nitrogen (high dose) in females were considered treatment induced effects,
although no concomitant histopathological changes were observed.

Table 87: Biochemical parameters, week 13 (group mean values)

Male Female

Dose level (ppm) 0 500 2500 10000 0 500 2500 10000
Globulin (gidL) | 2.4 2.4 2.5 2.5 2.2 2.3 2.3 2.3
Protein (gidL) | 6.2 6.2 6.4 6.5 6.2 6.5 6.4 6.6
Creatinine (mg/dL) | 0.47 0.52 0.52 0.54 0.5 0.51 0.51 0.59*
AP (mU/mL) | 65 71 67 72 54 51 37* 61
ALT (mU/mL) | 27 28 24 22 28 27 23 22*
AST (mU/mL) | 85 91 85 82 96 89 70* 77
Na (mEg/L) | 144 143 144 143 142 141 143 142
K (mEg/L) | 4.4 4.4 4.5 4.6 4.1 4.3 4 4.4
Ca (mEg/L) | 10 10.1 10.4 10.3 10.1 10.3 10.4 10.4
Cl (mEg/L) | 105 106 107 106 111 109 110 108*
GGT (1U/L) 1 2 2 7* 2 2 4* 15*
BUN (mg/dL) | 13.9 15.5 15.2 16.2 17.1 16.3 16.2 20.6*

Dunnett’s test: *p < 0.05

The most common gross lesion was red mandibular lymph nodes. One control and one low dose
male had urinary bladder calculus and one low dose female exhibited unilateral dilation of the kid-
ney pelvis. These lesions were not considered dose related. Mean absolute kidney weights were
significantly decreased in high dose males (Table 88 and Table 89). Relative liver and testes weights
were elevated for males in the high dose group only. Increased relative kidney weight and absolute
and relative liver weight was noted for females in the high dose group and increased liver weight
was also observed for females in the mid dose group. Fasted bodyweights were significantly de-
creased for animals of both sexes treated with 10000 ppm. It is likely that this reduction accounted
for all the increased relative organ weights except for increased liver weights in females in the mid-
and high dose groups.
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Table 88: Organ weights — absolute and relative means (males)

Dose Fasted Liver Kidney Testes
bodyweight | absolute relative absolute relative absolute | Relative
(ppm) ) (%) (%) (9 (%) (mg) (%)
0 528 14.9 2.81 3.37 0.64 3.49 0.66
500 520 15.2 2.91 3.40 0.66 3.45 0.67
2500 530 15.6 2.94 3.31 0.63 3.49 0.66
10000 442* 15.1 3.41* 3.03* 0.69 3.51 0.81*
* p<0.05
Table 89: Organ weights — absolute and relative means (females)
Dose Fasted Liver Kidney Ovaries
bodyweight | absolute relative absolute relative absolute | Relative
(ppm) ) Q) (%) (9) (%) (mg) (%)
0 262 6.55 2.50 1.81 0.69 90 0.035
500 282 7.19 2.56 1.87 0.67 92 0.033
2500 263 7.66* 2.91* 1.83 0.70 84 0.032
10000 229* 9.52* 4.16* 1.73 0.76* 74 0.032
* p<0.05

No substance related microscopic abnormalities were seen in any organ or tissue from any animal
examined at the end of the treatment period.

Conclusions:

Administration of ATI-720 at a dietary level of 10000 ppm (corresponding to 585 mg and
680 mg/kg bw/d for males and females, respectively) resulted in several toxicological effects related
to the test compound including hepatotoxicity, altered biochemical parameters, and hair loss. De-
creased palatability of the test diet resulted in decreased feed intake, and, consequently, decreased
bodyweight gain and bodyweight were observed in both sexes. Statistically significant changes
were observed in haematological and biochemical parameters.

Both, absolute and relative liver weights in females were significantly increased also in the mid
dose group at a dietary level of 2500 ppm (corresponding to 145 mg and 180 mg/kg bw/d for males
and females, respectively). Additionally, GGT levels were increased in this dose level group (fe-
males). No treatment related histopathological changes were observed in any of the treatment
groups. Based on these observations the NOAEL was 500 ppm for females (corresponding to
35 mg/kg bw/d) and 2500 ppm (145 mg/kg bw/d) for males.

9.7.2 Studies in other mammalian species

No guideline compliant studies in other species than in rats have been submitted.

For purpose of better information, the whole justification submitted by Trifolio is printed. A discus-
sion is given below.
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Statement by Trifolio:
Introduction:

Practically all parts of the Neem- tree have been used since thousands of years for different
medical (human and veterinary) and nutritional purposes (1 - 6). During the last 40 years
the traditional knowledge has been reviewed critically (1-7) in order to optimise usage and
application.

Due to the very large number of applications, observed effects in animals and humans as
well as the large number of active compounds, which varies considerably in nature and
composition in the different parts of the tree (leaves, stem, bark, twigs, seed, fruit pulp,
seed kernels and roots) it is very difficult to draw totally precise conclusions from these re-
ports for extrapolation of properties of purified extracts, like NeemAzal.

However, it is clear that the constituents of NeemAzal are present in Neem Seed Kernels
(NSK) (or powdered NSK), Neem Oil (NO) as well as Neem Seed Cake (NSC). In addi-
tion to the constituents (predominantly Azadirachtin s) of NeemAzal, other active sub-
stances of varying amounts are present in NSK, NO and NSC, which may have relevant
properties for an estimation of toxicological properties.

For a safe judgement of possible risks after application of NeemAzal and its formulations
toxicological information on various mammals is desirable in addition to studies with mice
and/or rats. Therefore we have summarised reports especially on the internal uptake of
NSK, NSC and NO in order to analyse critically whether any non-desirable side-effects
can be expected.

Discussion:
Neem Oil (NO):

NO has been used in cases as an additive to cattle or poultry feed on behalf of its nutrition-
al value. Additionally it was used as a remedy against different diseases in humans. As
Niemann (9) and Niemann and Hilbig (8) point out intoxications which have occasionally
occurred with NO may probably be caused by the presence of aflatoxins, which are usually
not controlled in traditional use. Thus experience with NO is not a valid model for the
above purpose.

Neem Seed Kernels or powder thereof (NSK):

Some reports describe the use of NSK or Neem fruits for medical purposes or as a cattle
feed for example. However, under practical conditions NSK is not used frequently since it
is economically preferable to farmers to sell the NSK to oil mills and obtain payment and
NSC in return.
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Neem Seed Calce (NSC):

Due to the favourable composition of NSC with respect to protein (amino acids) and other
constituents (7) and its abundance (low cost) NSC had been used as an additive to animal
feed frequently (7). Due to the very bitter taste of NSC, which is due to limonoids, the an-
imals have to be adapted to taking it in; alternatively the NSC can be debitterised by wash-
ing with water (Water washed Neem Seed Kernel Cake WWNSKC) (7). Usually NSC con-
tains between 0.5 to 5 mg Azadirachtin A/g. According to our own experience even after
repeated treatment with water it will be a good estimate that NSC contains still 1/10 of the
original amount of Azadirachtin s.

For the following discussion it seems reasonable and safe to assume that NSC contains 1 ¢
Azadirachtin A/kg and debitterised NSC contains 0.1 g Azadirachtin A/kg. The aflatoxin
content of the material is unknown and depends on the care taken for selection of the ap-
propriate material. In several cases of feeding animals with NSC the observations may be
influenced by its aflatoxin content or by the impalatability of the bitter NSC to the animals.
It may be assumed that in controlled tests material which is strongly infested by fungi was
not used.

The recorded studies show the following results:

WWNSKC (crude protein approx. 40 %) “has been tried on growing cow calves (10),
growing buffalo calves (11), growing pigs (12) and cows (7, 14). The results were:

WWNSKC “could easily replace groundnut cake without affecting the quality and quantity
of milk. Studies included determination of milk yield, milk quality (both chemical and or-
ganoleptic), digestibility of nutrients, blood parameters and reproductive ability of cows
(13)" (7, 14). Semen characteristics of 4 cross bred bulls did not show any adverse effects
on volume, colour, density, initial motility, live and dead sperm count, total count, deform-
ities and fructose content even after 12 months of feeding (7). Semen quality was tested af-
ter 1, 2, 6,9, and 12 months. No adverse effects on libido were observed (7). Piglets fed
with a 10 % ration of WWNSKC in replacement of groundnut cake for 5 months gave sig-
nificant higher growth rate (7). After addition of NSC or NSKC to feed, effects on the
growth of cow calves are unclear (11, 14). However, 45 % WWNSKC addition to the ra-
tion resulted in normal development of the animals for a period of 6 months (10, 14). Sub-
stitution of groundnut cake for WWNSKC in pigs diet as a protein source did not show
significant effects on live weight, carcass characteristics, chemical composition, cooking
yield and sensory quality of pork (7). Later studies indicate a faster growth of the pigs after
receiving WWNSKC (14, 17). Kumar et al (14, 19) observed no adverse effects after addi-
tion of 30 % WWNSKC to the ration of dairy cattle as judged by red and white blood cells,
SGPT and SGOT levels and haemoglobin content.

Gupta and Bhaid reported results of feeding studies with growing sheep: Feeding of 100%
Neem Fruit Cake NFC resulted in weight loss of the sheep, “however, the animals did not
exhibit any symptoms of toxicity by continous feeding (in increasing portions) of deoiled
NFC for a period of about 4 months” (14, 15). 75 % of deoiled NFC with corn could be
used as a maintenance mixture (14, 15). Tests with lambs using (obviously?) Neem cake -
with or without purification with alcohol - resulted in poor acceptance of the feed as well
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as changes in kidney and liver values (aflatoxins?) (see 14, 15). Addition of deoiled NC
had no detrimental effect on development, body weight or milk yield of cows (14, 18).

Applications in Unani Medicine:

In traditional Unani medicine all parts of the Neem tree are used one way or the other in
humans (2). Neem seeds are used internally and externally against different diseases (2).
One method of application which is regarded highly beneficial against piles is to take
Neem seeds beginning from one seed on the first day and then increasing it daily by one
seed up to 40 days and then decreasing it similarly till day 80 (2).

According to this prescription an average intake of 20 seeds (approx. seed weight: 80
mg/seed) per day with an average Azadirachtin A content of 3 mg/g seeds leads to an aver-
age daily intake of 4.8 mg Azadirachtin A - obviously without adverse effects over a peri-
od of 80 days.

Conclusions by Trifolio:

From the above cited experiences and studies with various Neem preparations it seems jus-
tifiable to conclude that no effects after the intake of Azadirachtin -containing preparations
can be expected which would not have been anticipated on the basis of the available thor-
ough toxicological studies with mice and rats. Thus it can not be expected that long term
toxicological tests with a dog for example with NeemAzal and/or the formulation
NeemAzal-T/S will bring up principally new insights. Thus the lives of the animals should
be saved.
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Conclusions:

Similar justifications were provided by Trifolio and SIPCAM/MITSUI (Anonymous, 2002,
TOX2005-2335; Pfau, 2005, TOX2005-2389). The applicant presented published reports on the use
of neem seed products in feeding studies with farm animals. In particular, feeding studies with
sheep, growing pigs, buffalo calves and milk cows over periods of up to 12 months were summa-
rised.Feeding with water-washed Neem seed kernel cake as protein source resulted in no signs of
toxicity regarding a diverse spectrum of parameters tested including milk production in cows, sperm
quality in bulls, growth rate in piglets and cattle, meat characteristics. Also red and white blood cell
counts as well as haemoglobin and liver enzymes were unaffected by Neem feeding of cattle.

Furthermore, the neem tree component nimbin was tested for subacute toxicity in adult rats and
mongrel dogs. Rats were administered daily oral doses of 25, 50 or 100 mg/kg bw for a 6-week ex-
posure period whereas dogs were treated over 28 days at dose levels of 10 or 20 mg/kg bw/d. In
both species, no evidence of toxicity was obtained (Pillai & Santhakumari 1984, TOX2006-3045 as
cited in Niemann et al., 2002, TOX2006-3044).

Unfortunately, the available data allow only a very rough estimate of the amount of Azadirachtin to
which the farm animals were exposed. According to the applicant, the highest concentration of
neem extract in the diet of goats receiving 25 % WWNSKC as protein concentrate mixture was 375
ppm. Growing calves were fed a concentrate mixture containing 45 % WWNSKC and received a
daily dietary dose of approx. 675 ppm NeemAzal. Using standard conversion factors for goats and
cattle to adjust dietary concentrations to a mean daily intake per kg bodyweight, assuming a fraction
of one third of the protein concentrate mixture in the total diet and taking into account the variabil-
ity in Azadirachtin A content in the extracts and other neem products, a mean daily dose of Aza-
dirachtin A in the range of 3-9 mg/kg bw (equivalent to 9-27 mg NeemAzal/kg bw) may be calcu-
lated. This would be in the same order of magnitude as the NOAEL in the subchronic study in rats
and is much lower than doses that produced adverse effects in those experiments.

9.7.2.1 Repeated dose toxicity: inhalation
No studies submitted by the applicants

9.7.2.2 Repeated dose toxicity: dermal
No studies submitted by the applicants

9.7.2.3 Repeated dose toxicity: other routes

No studies submitted by the applicants

9.7.2.4 Human information

No studies submitted by the applicants

9.7.2.5 Other relevant information

No studies submitted by the applicants
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9.8  Germ cell mutagenicity (Mutagenicity)
9.8.1 Non-human information

9.8.1.1 In vitro data

Studies performed with NeemAzal

Reference: TRF 11A5.4.1/01

Report:
Jones, E., Gant, R. A. (1997)

Neem Azal technical — Bacterial mutation assay
Huntingdon Life Sciences Limited, England
Report-no. EIP 11/950642
published: no; TOX9700511

Guidelines: EPA FIFRA Guideline 152-16 (1984)
Corresponding to OECD 471
EC Directive 92/69/EEC B.14

Deviations: No strain used to detect cross-linking mutagens (TA102 or E. coli).
GLP: Yes (certified laboratory)
Acceptability: The study is considered to be acceptable.

Material and Methods:

In a reverse gene mutation assay in bacteria, strains TA98, TA100, TA1535, TA1537 and TA1538
of S. typhimurium (provided by B. Ames, University of California, Berkley, CA, USA) were ex-
posed to NeemAzal technical (batch 1V, purity: 36.6 % Azadirachtin A), using ethanol as a vehicle
(0.1 mL/plate) at concentrations of up to 5000 pg/plate, with and without S9 activation (Aroclor
1254 induced Sprague Dawley rat liver). Preliminary toxicity study: Dose levels of the test article
up to 5000 ug/plate induced no toxicity, both in the presence and absence of liver enzyme prepara-
tion. Mutagenicity Assay: The test article was tested at six dose levels (50, 150, 500, 1500 and
5000 pg/plate) along with vehicle and positive controls (without activation: 2-nitrofluorene (TA98,
TA1538), N-ethyl-N’-nitro-N-nitrosoguanidine (TA100, TA1535), 9-aminoacridine (TA1537); with
metabolic activation: 2-aminoanthracene (all strains)) in the presence and absence of S9-mix. All
dose levels, vehicle and positive controls were plated in triplicate. Statistics: For all replicate plat-
ings, the mean revertants per plate and the standard deviation were calculated. The test was consid-
ered positive, when the average number of revertants was dose responsive in two separate experi-
ments and at least one dose was > 2x the solvent control spontaneous revertant value for at least one
tester strain.

Findings:
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The results of the dose range-finding study indicate that no appreciable toxicity was observed up to
5000 pg per plate. Plates treated with 5000 pug were contaminated, therefore this solution of test
compound was filter sterilised (0.2 pum). No positive responses were observed with any of the
strains used, in the presence as well as in the absence of microsomal enzymes. These results were
confirmed in an independent assay. Plates treated with positive controls, showed an increase in the
number of revertants, indicating the sensitivity of the assay and the metabolising activity of the S9-
mix.

Conclusions:

NeemAzal technical was not mutagenic when tested on S. typhimurium strains TA98, TA100,
TA1535, TA1537 and TA1538, with or without S9-mix activation.

Reference: TRF 11A5.4.2/01
Report: Stien, J. (2006)

In vitro assessment of the clastogenic activity of NeemAzal in cultured
human peripheral lymphocytes

LPT, Laboratory of Pharmacology and Toxicology, Germany
Unpublished Report No. 19026/1/05; TOX2006-739
Guidelines: OECD Guideline 473
EC guideline B.10
Deviations: None

(LPT employs two different concentrations of each of its positive controls
mitomycin C and cyclophosphamid, it is unclear, which concentrations are
summarised in the table on historical control data.)

GLP: Yes (certified laboratory)

Acceptability: The study is considered to be acceptable.

Material and Methods:

Cultures of human lymphocytes (blood obtained from healthy donors) were exposed to NeemAzal
technical (batch: 05, purity: 37.4+1.5 % Azadirachtin A, 10 pug/kg Aflatoxin B; + B, + G + G, dis-
solved in DMSO) with and without metabolic activation (S9 liver fraction was obtained from Aro-
clor 1254 induced rats, Analabs, North Haven, CT, USA). A preliminary cytotoxicity test was per-
formed in order to determine the concentrations used for the main study: for tests with and without
metabolic activation, concentrations of 10 — 5000 pg/mL were used. Cytotoxicity was characterised
by the percentages of mitotic suppression in comparison to the control. Based on this experiment,
dose levels of up to 5000 mg/mL (4 h exposure, with and without metabolic activation) and
2500 pg/mL (24 h exposure) were chosen. Concentrations higher than 2500 pug/mL precipitated,
concentrations of 5000 pg/mL (4 h exposure) and 2500 pg/mL (24 h exposure) were cytotoxic. For
the main study, duplicate cultures per concentration were incubated for 4 h or for 24 h with the test
compound without metabolic activation; sampling was performed 24 h after incubation start. For
tests with metabolic activation, cells were incubated for 4 h, only, and harvested 24 h after incuba-
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tion start (this experiment was performed twice). 2 hours before harvesting of cells, colcemid was
added. Additional cultures were treated with solvent control (DMSO, 1 % v/v) as well as positive
control (mitomycin C and cyclophosphamide for tests without and with metabolic activation, re-
spectively). Evaluation criteria: Breaks, fragments, deletions, exchanges and chromosomal disinte-
gration were recorded (100 metaphases per culture were investigated); gaps were recorded, but were
not included in the calculation of aberration rates. Number of aberrations in control and treated cells
were compared statistically (Fisher’s exact test).

Findings:

No relevant increase in the structural chromosomal aberration rate could be found when compared
with the range of aberrations in the corresponding controls at dose levels up to approximately
1250 pg/mL at any time interval investigated, with and without metabolic activation (Table 90).
The aberration rates (exclusive gaps) of the cells after treatment with NeemAzal technical (0.0 —
4.0) were considered in the range of control values (0.0 — 2.0, historical control: 0.0 — 4.0). Incuba-
tion with higher concentrations (approximately 2500 pug/mL) led to increases of chromosomal aber-
rations, these concentrations induced cytotoxicity. The positive controls showed distinct increases
of structural chromosomal aberrations.

Table 90: Results of chromosomal aberration assay

4 h exposure 24 h exposure
Treatment Without With Without
(Hng/mL) metabolic activation metabolic activation metabolic activation

MI CA Ml CA Ml CA Ml CA

Solvent 1.00 1.5 1.00 0.0 1.00 2.0 1.00 2.0
| 3125 [ 093 15 135 25
625 1.33 1.5 0.94 0.0 1.50 . 1.23 2.5
1250 1.46 2.0 1.12 1.0 0.95 2.0 1.29 4.0
2500° 1.38 2.5 1.34 0.0° 0.66 0.5 0.08 0"

5000° 0.68 6.1 0.64
MMC (0.1) 0.86

MMC (0.2)

MI: mitotic index (solvent = 1); CA: mean chromosome aberrations in 100 metaphases excl. gaps; MMC: mitomycin C;
CP: cyclophosphamide; *: p < 0.05; #: due to cytotoxicity not enough metaphases found; §: test compound precipitated

Conclusions:

The results of this study indicate that under the test conditions used NeemAzal technical was clas-
togenic in cytotoxic concentrations in chromosomal aberration assay in cultured human lympho-

cytes.
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Reference: TRF  11A5.4.3/01

Report: Adams, K., Kirkpatrick, D. (1997)
NeemAzal technical Mammalian cell mutation assay
Huntingdon Life Sciences Limited, England
Report-no. EIP 12/950657
published: no; TOX9700512

Guidelines: OECD Guideline 476

Deviations: None

GLP: Yes

Acceptability: The study is considered to be acceptable.

The test substance NeemAzal technical (Batch: IV, purity: 36.6 % Azadirachtin A, dissolved in
ethanol) was examined for its potential to induce gene mutations at the HPRT-locus of CHO-K1-
BH4 cells (provided by British Industrial Biological Research Association, UK) in both the absence
and presence of an S9-activation system (Aroclor 1254 induced Sprague Dawley rat liver fraction).
As negative control solvent alone (ethanol, 1 % v/v) was used, as positive control without and with
activating system ethyl methanesulfonate (250 pg/mL, solvent: ethanol) and 20-methylcholanthrene
(5 pg/mL, solvent: DMSQ) were used, respectively. Cells were exposed to the test substance, sol-
vent and positive control for 4 h at 37 °C after attachment (with or without S9-mix). Preliminary
cytotoxicity was assessed by plating efficiency (3 plates, 200 cells, each) using concentrations of up
to 1250 pg/mL. Cell survival was in the range of 140 — 60 %. Following treatment (up to
1250 pg/mL, duplicate incubations), cells were incubated for seven days, sub-cultivating once. Mu-
tant cells were selected with 6-thioguanine (10 pg/mL) in 5 plates containing 2 x 10° cells, each.
After further 7 days of incubation, colonies were fixed, stained and counted. Two independent tests
were carried out. The data were evaluated for statistical significance following the methods de-
scribed by Arlett, C. F. et al. (1989) [Mammalian cell gene mutation assays based upon colony for-
mation. In: Kirkland, D. J. (Ed.) UKEMS Sub-committee on Guidelines for Mutagenicity testing,
Report, Part Ill. Statistical evaluation of Mutagenicity data. Cambridge University Press, Cam-
bridge, UK].

Findings
Slight cytotoxicity was observed at higher concentrations.

NeemAzal technical did not induce an increase in mutant frequency, neither in the S9-activated nor
in the non-activated system (Table 91).

Both positive control compounds led to an increase of mutant frequency.
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Table 91: Cytotoxicity and mean mutant frequency

Test 1 Test 2

Treatment Without With Without With
(ug/mL) metabolic activation | metabolic activation | metabolic activation | metabolic activation

CS MF CS MF CS MF CS MF
Solvent 100 9 100 4 100 5 100 6
25 61° - 113° - 123° - 115° -
50 69° - 85° - 122° - 126° -
100 69° - 81° - 109° - 110° -
200 93 6 70 7 106 5 132 7
400 101 11 59 9 125 6 113 3
800 90 8 80 11 92 10 90 3
1000 64 4 79 9 98 5 95 5
1250 60 4 74 7 92 8 104 7
EMS 83 268*** 128 189***
MC 80 212%** 100 156***

CS: cell survival determined after treatment (% of solvent control); MF: mutant frequency; EMS: ethyl
methansulfonate; MC: 20-methylcholanthren; §: cultures discarded due to excess toxicity or because they were not
needed in the test; ***: p < 0.001; grey fields: not done.

Conclusions:

Based on the results of this study it is concluded that the test substance NeemAzal technical was not
mutagenic at the HPRT-locus of CHO cells.

Studies performed with Fortune Aza

Reference: SIP 1IA5.4.1/02

Report:
Jones, E., Gant, R. A. (1997)

Fortune Aza technical — Bacterial mutation assay

Huntingdon Life Sciences Limited, England

Report No. EIP 11/952556; TOX2005-2393
Guidelines: EPA FIFRA Guideline 152-16 (1984)

Corresponding to OECD 471

EC Directive 92/69/EEC B.14

Deviations: No strain used to detect cross-linking mutagens (TA102 or E. coli).
GLP: Yes (certified laboratory)
Acceptability: The study is considered to be acceptable.

Material and Methods:
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In a reverse gene mutation assay in bacteria, strains TA98, TA100, TA1535, TA1537 and TA1538
of S. typhimurium (provided by B. Ames, University of California, Berkley, CA, USA) were ex-
posed to Fortune Aza technical (batch: 0010195-0050195; 8.5 % Azadirachtin A+B), using ethanol
as a vehicle (0.1 mL/plate) at concentrations up to 5000 pg /plate, with and without S9 activation
(Aroclor 1254 induced Sprague Dawley rat liver). Preliminary toxicity study: Dose levels of the test
article up to 5000 pg/plate induced no toxicity, both in the presence and absence of microsomal
enzymes.

Mutagenicity Assay: The test article was tested at six dose levels (50, 150, 500, 1500 and
5000 pg/plate) along with vehicle and positive controls (without activation: 2-nitrofluorene (TA98,
TA1538), N-ethyl-N’-nitro-N-nitrosoguanidine (TA100, TA1535), 9-aminoacridine (TA1537); with
metabolic activation: 2-aminoanthracene (all strains)) in the presence and absence of S9-mix. All
dose levels, vehicle and positive controls were plated in triplicate.

Statistics: For all replicate platings, the mean revertants per plate and the standard deviation were
calculated. The test was considered positive, when the average number of revertants was dose re-

sponsive in two separate experiments and at least one dose was > 2x the solvent control spontane-
ous revertant value for at least one tester strain.

Findings:

The results of the dose range-finding study indicate that no appreciable toxicity was observed up to
5000 pg per plate. No mutagenic responses were observed with any of the strains used, in the pres-
ence as well as in the absence of microsomal enzymes. These results were confirmed in an inde-
pendent assay. Plates treated with positive controls, showed an increase in the number of revertants,
indicating the sensitivity of the assay and the metabolising activity of the S9-mix.

Conclusions:

Fortune Aza technical was not mutagenic when tested on S. typhimurium strains TA98, TA100,
TA1535, TA1537 and TA1538, with or without S9-mix activation.

Reference: SIP 1lIA5.4.2/01

Report: Stien, J. (2006)

In vitro assessment of the clastogenic activity of Azadirachtin (A+B) in
cultured human peripheral lymphocytes

LPT, Laboratory of Pharmacology and Toxicology, Germany

Unpublished Report No. 19026/3/05; TOX2006-464
Guidelines: OECD Guideline 473

EC guideline B.10

Deviations: None
(LPT employs two different concentrations of each of its positive controls
mitomycin C and cyclophosphamid, it is unclear, which concentrations are
summarised in the table on historical control data.)

GLP: Yes (certified laboratory)
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Acceptability: The study is considered to be acceptable.

The technical product “Azadirachtin (A+B) technical” was provided by SIPCAM, the producer of
the extract Fortune Aza technical.

Material and Methods:

Cultures of human lymphocytes (blood obtained from healthy donors) were exposed to Azadiracht-
in (A+B) technical (batch: E240, purity: 15 % Azadirachtin A the notifier stated that the composi-
tion of this batch was within the typical range], dissolved in DMSO) with and without metabolic
activation (S9 liver fraction was obtained from Aroclor 1254 induced rats, Analabs, North Haven,
CT, USA). A preliminary cytotoxicity test was performed in order to determine the concentrations
used for the main study: for tests with and without metabolic activation, concentrations of 10 —
5000 pg/mL were used. Cytotoxicity was characterised by the percentages of mitotic suppression in
comparison to the control. Based on this experiment, dose levels of up to 1000 mg/mL (4 h expo-
sure, with and without metabolic activation) and 250 pg/mL (24 h exposure) were chosen. Concen-
trations higher than 2500 pug/mL precipitated, concentrations of above 1000 pg/mL (4 h exposure)
and 250 pg/mL (24 h exposure) were cytotoxic. For the main study, duplicate cultures per concen-
tration were incubated for 4 h or for 24 h with the test compound without metabolic activation;
sampling was performed 24 h after incubation start. For tests with metabolic activation, cells were
incubated for 4 h, only, and harvested 24 h after incubation start (this experiment was performed
twice). 2 hours before harvesting of cells, colcemid was added. Additional cultures were treated
with solvent control (DMSO, 1 % v/v) as well as positive control (mitomycin C and cyclophospha-
mide for tests without and with metabolic activation, respectively). Evaluation criteria: Breaks,
fragments, deletions, exchanges and chromosomal disintegration were recorded (100 metaphases
per culture were investigated); gaps were recorded, but were not included in the calculation of aber-
ration rates. Number of aberrations in control and treated cells were comp