. UNITED STATES ENVIRONMENTAL ""ROTECTION AGENCY
DATE: March 10, 1977 '

SUBJECT: ExtCansin, ~reneaey tolerance for Dydein, 9.2 Som
on Cottonse :d uid 0.2 am ia Tut of milk.

" From: Tovicology Branch (4H-567)

bt rempmges v - ot Fonm - -] ¥ R ]

To: Ms, Libby Zink
- Special Registration Section (WH-567)

PP No.: 661755 and 201-EUP-50
Petitioner: Shell Chemical Co.

Recommendations:

1. Because of the unresolved questions relating to neuronathy, the
temporary tolerance, and especailly the EUP should only be granted
after the petitioner has reduced the total acreage to 5000 or less.

2. Several studies reviewed must be either ra2peated or additional
information should be provided, sez items 7, 14, 15, and 17 of review.

3. We suggest that the quantitative and qualitative aspect of neuro-
pathy be further studied by (a) showing a' NEL of Pydrin in the rat and
also relating the clinical NEL with the histopathological lEL; acute
and subacute (10-15 days) exposure should be used. (b) investigating
the neuropathy in different animal species, such as the chicken, dog,
and rabbit. In that these studies are of a qualitative nature it is
important that doses at or near the LD-50 for the species are used.
For the quantitative as well as the qualitative studies it will be
important tc compare the actions of Pydrin with the effects of
Resmetnrin and natural pyrethrins.’

4. The NEL for neuropathy also should be conclusively demonstrated
in subacute studies. ‘ o

Substance Identification:

Benzeneacetic acid 4,-Chloro(oX-1-methyY-ethyl)
Cyano {3-phenoxypheny!)methyl ester.

sD 43775 v

55602 2

FMC 44713 —

WL 43775

No Prior Petitions.




Summary af Pravious Toxicity Data

See memo of Jdne 10, 1976

L Orel s (rat)

[P TOEE o lerem

+o2.
3.

(hamster)

derma] L050 rabbit

Formulation:

LDgq oral (rat)
LDg, dermal (rabbit)

LCgy inhal. (rat)
eye irritation (rabbit)

skin irritation (rabbit)
skin sensitization (g. pig)

90;day feeding study - rats

2-year rat feeding study
(3-month report)
90-day feeding study - dogs

Teratology - rabbits

Mutagenicity tests

bone marrow analysis - hamster

dominant lethal - mice

3-generation reproduction - rat :

{interim report)

009002

1-3 g/kg in water

1450 mg/kg in DSMO

M
760 tig/kg
1-3 g/kg

1.25 g/kg

" 72 g/kyg

> 3.34 mg/1

corneal damage not reversed in
7 days in 3/6 animals.

mildly irritating

not sensitizing

NEL equal or less than 125 ppm.

.Sciatic nerves analyzed, no

effects noted at 2000 ppm
(highest dose}.

See 1 year report below
NEL 500 ppm, most peripheral
nerves indicated as "missing’.

No effect at 50 mg/kg/day
(highest dose).

negative

-negative

no adverse effects on first
eneration up to 250 ppm
?highest level fed).

BEST AVAILABLE copy 0002
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Oral LDgq Mice {(tech) - TIR 74-020-76

4 per sex per level. LDgg = 117 (67-186) mg/kg. Hypersensitivity, tremors,

e vSaTivation and conviisjons were observed. IP administration showed an
: "
LD5g of more than 1171 mg/kg, upon repetition of ip test LDgpy-was determined

to be 154 mg/kg (TIR 74-021-76.t0xicity).

Acute Inhalation (mice and rats)

‘Sumitomo Chemical Co. - August 1975

The LCgy was greater than 101 mg/m3 for both rats and mice (both sexes).

The concentration was analytically determined and the LC5p is expressed
as'active ingredient, actually an 8% emu1sion was used to prepare the

mist. Thé exposure period was 3 hours.

TLGR 0097-75 a spray was preparsd from a sb]ution centaining 3 g/ active
ingredient. The droplets had a median diameter of 77 uym. Rats were

expased for 4 hou;s. No untoward reactions were observed with the exception

of an abnormal gait of females; this effect disappzared. ..

Eye and Skin Irritation - rabbit (tech.)- TIR 74-094-76

The chemical was not irritating to the eyes; maximum score of 4/11C after
24 hours. 

Sumitomo Chemical Co. - August 1975 - BEST AVA".ABLE COPY |
No irritation to skin and eyes, protoc01 and reporting not entirely satis-
factory, test however is valid especially in conjunction with above TIR

test and because effects were virtually zero.




Skin Sensitization-Guinea pigs

Sumitomo Chemical Co. - August 1975
Pydrin was not a sensitizing agent, the positive control (2.4 Qinitro

ch1orobenzene) produu@ﬁ signs of sensitization Although reactions upon
each sensitizing injection are not reported thh study is acceptable. -

Two concentrations of the chemical ware injected; 1% and 5.

Subacute Inhalation Toxicity (rats and mice) |

Sumitomo Chemical Co. - Nov. 8, 1976 e

10 animals per sex per level were exposed to 0, 2, 7, 20 mg/m3 for 4 weeks,
3 hours per day. The only effect which was noted was hypersensitivity

of rats and mice.aﬁ the highest level. Hematology, blood chemistry, body
and 6rgan_weights. and gross and histopathology were unremarkabie; histo-

pathology on brain and spinal cord recorded but not on sciatic nerve.

One-Year Feeding Study in Mice (3-month report)

Sumitomo Chemical Co. - Nov. 10, 1976 -

About 40 mice per sex per level were fed 0, 100.'.300a IOOO, and 3000 ppm

Pydrin. After 3 months 10 mice from each dosage group were sacrificed.

Results: . ‘

At 1000 and 3000 ppm mice were hypersensitive, BmcErg:tﬂ‘a’t 300 pprl"E COPY
shows an increasing trend, boqy weight gains at 1000, and 3000 was less.

At 1000 and 3000 ppm there was iiver pathology noted and at 3000 ppm

some kidney pathology was present. Liver patholégy was not indicative

of cirrhotic or hyperplastic changes. Brain, spinal cord and sciatic

. . nerve were normal. . ' 0004
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(};‘ One-Year Feeding Studv - rats {(6-month recort)

Sumitomo Chemical Co. - Nov. 10, 1976
. 30 rats per sex pér Tevel were fed 0, 50, 150,500, and 1500 ppm Pydrin,
.“"._Téw;o;;.o;;'oosooe g:::E QEFE éacr1f1ced after. @ months. Hypersensitivity
. was abserved in the highest dosage group but symptoms becamz less prohounced
after 11th week. Mortalities were unremarkable for the 6 monthse Body
~ weight gain was slightly depressed in maios at 150 pom and above. Lijver
weights (males) and pituitary weights (fema]es)_were increased at the

highest feeding level. Urinalysis, hematology and blood chemistry were

unremarkable. Histopathological examination is in progress.

Lifetime Feeding Study - rats

LBI 2541, .one year report - December 1976

93 rats per sex per dose were exposed to 1, 5, 25 and 250 npm Pydrin, the

contro1.gr%gp coosisted of 183 rats per sex. Two other groups were on

test forpgﬁ weeks, 22 animals per sex per dose at 0, and 500 ppm. After

3, 6, and 12 months 10 animals per sex per lovelzwere sacrificed (20 per

sex for control group); this sacrifice schedulo. however, was not strictly
adhered to. Body waights, hematology b]ooo chemistry, and urinalysis were
unremarkable. No eicessive mortality was observed. Gross and hfstopathology '
was unremarkable. No compound related effect thus was noted at any dosage

Tevel. Brain, spinal cord and sciatic nerve histopathology is reported

BEST AVAILABLE COPV

Lifetime Feeding Study - golden Syr1an hamsters (1=year interim repo*t)
- LBI 2542 - Dec. 1976 .

in detail, no adverse effects were noted.
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92 animals per sex per level were fed 1, 5, 25, and 250 ppm Pvdrin, the

controT group consisted of 250 animals per sex. There was an ovefa]]
._hign mortality rate; aboqt ép% of the animals were dead after } year.

The cause of death was "wet tail", a recogn1ze? condition of hamsters.

. Hematology, blood chemistry and urinalysis was unremarkable, "There |
were pathological findings in the pituitary, spleen, liver, adrenals,
kidneys and some in the pancreas, these findings however were equally
seen (incidence as well as severity) in control‘anima]s. Histopathology
of nervous tissues (including sciatjc nervgs) was negative. A decisioﬁ
whether or not this study will reprasent a valid feeding and/or oncogenic

study must be reserved until a final report is received; the high

morta1ity'figures may interfere with the validation of this study.

Teratogenicity Study -~ mice

Sumi tomo Chemicai Co. - Nov. 5, 1976 ‘

Pregnant mice were dosed with 0, 5, 15,_and 50 mg/kg Pydrin from day 6-15
of-geéfation. 20-21 animals were delivered by caésarean-éection on

day 18. About 12 females in each group were allowed natural delivery,
the pups were observed for growth development. Some of these pups were

selected and mated after 11 weeks to determine their reproductive ability.

BEST AVAILABLE COPY

50 mg/kg was the highest tolerdted dosg, it caused irregular respiration,
hypersensitivity, tremors and salivation after administration of compound.
Numbers of corpus luteum, implantations, dead and living fetuses, and

‘weights of fetuses were not affected by the compound. Gross anomalies
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and skeletal anomalies are reported and no compound related.effects-were

noted. The report is on individual pups and not on litters and soft

tissue anomalies are not reported. The study is, nevertheless, valid
e e udgetthat Pydriers not-a teratogen, The. part of the study which

deals with naturally delivered fetuses is not reviewed in detail;

generally no adverse effects were nated on the offsprings.

Host Mediated Mutagenicity
TLGR 0002.76 - January 1976

Mice were dosed with 25 and 50 mg/kg Pydrin. _§ cerevisiae were p'lacgd
in the -penitoneum of animals. 400 mg/kg e.thy1 methan.sulphonate was
used as positive control. The frequency of reVértants was measured.

The p;ositive control showed mutagenic effects. | Pydrin showed a positive
effect on the tryptophane locus in one of three experiemins, this effect
can be discounted as real, since it could not be repeated and the posi-

tive control -furthermore consistently affected both loci.

Effect of Pydrin on the Liver Mono-Oxydase System in Rats

TLGR 0044.76 - July 1976

Hepatic.mi_crosoml enzymes was not induced by as much as 1000 ppm Pydrin

administered via the diet.

. . : ’ ' ' . ‘ |
Neuropathological Effects in Rats QEST AVA“.ABLE Cco®Y
- TLGR 0078.76 - Nov. 1876 ' ' )
Rats were dosed with 1000, 500 250, and 0 mg/kg Clinical observations

showed, the expected tremors, abnormal gaits and restlessnaess. All 0097

ammals of the_ 1290 mg{k“ga group d1'ed 4/12 males arf :/lzufemﬂes’ i i -

;Y L'
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At the 250 mg/kg level 6/6 males and 5/6 females survived 8 days. r
C]in1ca1 signs regressed in zurviving rats. The sciatic nerves posterior
tibia] nerves of all animals surviving 22 hours were anaivzed. At

';7”"300 Tgrkg AT animaid Surviving 8 days (5/24) whowed moderate to severe
lesions which consisted of sweliing, breaks, vacuolat1on in axons with
'vacuolat1on and phagocytosis of mye]1n Those animals wh1ch survived
only 48 hours showed less severg or no lesions and only swe]]ing.without
breaks. At the 250 mg/kg level 3/6 ma]es.showed s1ight 1esions_consist-
ing of swelling and breaks; 3/5 females showed ;1ight to severe lesions
of the same nature. The otheér animals at this level were without .euro-

pathological signs.

Acute QOral Toxicity for Rats

Biodynamics No. 4040-76 - Sept. 29, 1976
10 males and 10 females were dosed with 500 mg/kg. Animals were observed
frequently durind the first 24 hours and daily unti1.FErminatiun on -
day 28. The clinical signs repeatedly hentioned in this review were
observed. G/ToifemaTes and 5/10 males survived for 28 days, the other
.£n1ma1s died within 1-2 days. The spinal cord Qas sectioned in 3 places
(cervical, 1umbar, sacral) and one sect1on of the sciatic nerve was
'prepaned. Three stains were used however only H&E and Luxol fast

~ blue/cresylviolet were found_acceptable. No nerve damage vwas cbserved

by the histological techniqua. In order to consider this study QaTid.

we request a further description of the analysis of the sciatic nerves,

i.e., where was the section taken (dista?, proximal).
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would request that at least 3 more segmnnts of the nerve o7 the surviving
animals be sectioned by longitutinal section. Further analysis of the

spinal cord is unnecessary.

l u._... .--lbuu-'h---'-v-‘--- foor e e R g - L e
\15) Short-term Feeding Study in Rats
TLGK 0042.76 - June 1976

6 males and 6 females each were fed 0 and 2000 Pem Pydrin for 3 dajS.
Clinical signs were as described prev1ous1y The sciatic narves are
reported to show ro histopathological changes " In order to coné1der
this study as valid we request further descr1pt1on on sectioning and -

staining of the nerve.

Neurotoxic Effects of Some Synthetic Pyrethroids

Sumitomo Chemical Co. - Nov. 10, 1976

Pydrin was administered at 3000 ppm in the diet for 8 days to 10 rats
(m&f). CTin1ca1 signs as reported before. Siight to modarate swe]iing
of axons, and veryslight (5/10) disintegration of nerve fibers was
observed. 143 (permethrin) showed very slight swelling at 6000 ppm,
149 s11ght to moderate swelling at 3000 pum,

Examinati‘on of Rabbit Sciatic Nerves BEST AVA"-ABLE COP'

From a 21 day/gtudy (18T 601-07889) TLg R gogz. 76 |
Blocks of the sciatic nerve of the IBT study were analyzeo The.origina1
study consisted of 3 doses {300 mg/kg = highest dose) of technical and
3 doses (1000 mg/kg = maximal) of 2.4 EC Formulation. The nerves of

~ the control group (19 animals) and the 300 mg/kg technica1 (20 anima1s)

‘s 9roup were r'eanalyzed : [t 1"s stated that no abnormalitws “ere notad. .u.m’naoqg i
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This study cannot be considered valid without the following addition:

1. detailed information on the sectioning of the sciatic nerves,

2. the original study shows no clinical signs among the Enimals receiv-
.‘“;;;habonéé;ié]&ay E%?¥ZZHH¥E;1. whereas the 1090 mg/kg/day animals

treated with formulation developed tremors (1060 mg/kg/day vekicle

controls did not). The nerves of the animals showing the c11n16;1 signs

should be reexamined as well.

Neurotoxic Effects Following Dermal Application

Sumitomo Chemical Co. - Nov. 11, 1976

5000 mg/kg was applied dermally to male rats in one ddse and 2500 and
5000 mg/kg in five consecutive doses. After the singla dose the rats
survived showing customary c¢linical signs. On the 5th day rats werz
sacrificed. A1l 8 rats showed slight to éodErate swelling of the axon,
but no disintegrétion or demyelination. Upon repeated application 2/10
rats died at the 2500 mg/kg level and 3/10 at the 5000 mg/kg level. '
After a total of 7 days rats were sacrificed. A1l rats showed slight

swelling of the axon and 2/8 showed very slight to slight disintegration

but no defmyeli natijﬂ- BEST AVAILABLE COPY

Neurotoxic Effects of Some Synthetic Pyrethrins ard Natural Pyrethrins

by Dermal Application in Rats b
Sumitomo Chemical Co. - Ref. No. 0054 - Dec. 17, 1976
Pydrin (55602), NRDC149, and Permethrin (143), were given to rats by

- single application (500-5000 mg/kg) and by 5 day‘fepeated application at

. levels of 250 to_5000 ma/kg. Resmethrin and natur_al Pyretnrins were 00 10 .
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applied 5 consecutive times at a level of 5000 mg/%g. Pycrin, 149 and

'resmethrin showed the typical clinical signs, some animals at the high
repetitive dose d1ed 143 (Permethrin) and natural pyrethrin showed
on1y hypersensitivity by repeated app11cation W An1mals in single treat-

ment groups were Sacr1f1'ed on day 5 the others on day 7.

Results: |
By single application Pydrin started showing some very slight effects
at 1000 mg/kg, with slight effects at top level of 5000 mg/kg; 500 mg/kg
was a NEL. 149 followed the same pattern except that at the highest
]evel some fiber disintegration started to show; 500 mg/kg was a NEL.
143 (Permethrin)'showed slight effects of swelling at 5000 mg/kg (only
level tested). Upon repeated application the lowest effect level for
Pydrin was 500 mg/kg with no effects at 250 mg/kg. For 148,2500 mg/kg
showed effects; no NEL was determined; 143 (Parmethrin) showed effects
at 2500 mg/kg, ne NEL was determined. Resmethrin at 5000 mg/kg showed -
no effects in 3/9 rats, very slight effects in /9 and slignt effects
in 2/9 Natural pyrethrins showed slight effects at 5000 mg/kg, no HEL
was detgggined
A1thou96:;’hfL was not determined for all compounds a preliminary ranking
'uf the compounds can be done tak1ng dose level and severity of effects
into account. In order of increas1ng severity they can be ranked as
follows: 1. Resmethrin 2. about equal: Pyrethrin and Permethrtn (143)
3. about.equal: Pydrin (55602)and 149. |

0011

. 1 .
Sl A e st e BE&I&Y‘_A!LABLE COP'
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20. Nsurotoxic Effects of Natural Pyrethrins and Resmethrin by Oral Aoplication

Sumitomo Chemical Co. - Ref. No. 0052 - Dec. 17, 1976
N Natura] Pyrethrin wiﬁ giyen to rats at levels of 675 - 5000 ng/kg,

"h‘—'——;;;;;;;;;;‘;t Héve;s ;; Sada-to 2000 mg/kg. Q?th substances caused

typical clinical signs, including hind leg ata;ia at highar levels. .

Rats were sacrificed within 24 hours for histopathological examination.

Both compounds showed swelling of neural axons at higher levels (5060 mg/kg

for Pyrethrin - 1000 mg/kg for resmethrin). This study shows that by

oral admin{stration as well_neurdpatho]ogy can be induced with resmethr{n

and natural pyrethrins. Quaﬂtitative comp;fisbn with the studies done

on the "pyrethroids" is not possible, since other protocols.were used,

in repeated doses, longer time interval to sacrifice.

Mutagenicity Tests with Pydrin in Bacterial Systems

Sumitomo Chemicai Co. - Ref. No. 0055 - Dec. 29, 1976

Pydrin was assayed in several microbial mutagenicity screen tests.
Positive controls were N-methyl N'»nitrﬁso-N-nitrosoguanidine (MNNG),
2-acety1aminof1uorene (AAF) and dimethyl nitrosoamine (DMNA) .

Results a;g*

Rec-assa55u1th H17 and M45 strains of B. subtiiis showed no growth inhi-

bition with Pydrin (10,000 pg)r these strains wer2 susceptible to MING.

An Ames test with and without rat liver enzyme activation showed negative

results in 4 S. typhimurium strains. MNNG showed revertants without

DY AT T T T SRR e ST, T T

‘ activation, AAF after enzyme activation.

_ BEST AVAILABLE COPY 0012
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A mutation frequency test with the same Salmonella strains showed the
same effects as described for the Ames test.

A host medicated (mice) assay showad no increased mutetion freguency as
’ .‘-....-..‘ :.——-.-—--.A_—-- -4-:-:..;-:- - ” .._‘“H‘ﬂ,‘_‘ [P N — . .

a result of Pydrin, the positive control DMNA showed a positive result.
N

(test organism S. tyshimurium)

' BEST AVAILABLE COPY
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Summary of data reviewed on Technical Pydrin

1.. Oral LDgg in mice

oY THRATaioNTLCs ) rats E W cg

3. Eye and skin irritation (rabbit)
4. Skin sensitization (guinea pig)
, SubacuteﬁinhaIation (rats & mice)

1-year feeding study in mice
(3 month report)

.  1-year feeding study in rats
{6 month report)

2-year feeding study in rats
{1 year report)

'Lifetime feeding study in
hamsters (1 year report)

Teratology in mice”

Host madiated mutagenicity
Liver mo&o}ydase

Neuropatholo
(single dose

rats

Acute toxicity rats

BES

TR —

117 mg/kg

> 101 mg/m3/3 hours

not irritating
not a sensitizar
NEL » 20 mg/m3,'histcpafhclogy'

on sciatic nerve not reported.
provisicnal NEL 300 ppm .

-peripheral nerve showed no

changes at highast feeding level
(3000 ppm}

provistonal NEL 50 ppm, sl.
depressed weight gain in males
at 150 ppm. Histopathology in
progress.

| provisicnal MEL 250 ppm (highest
‘dose).

Histanathclogy on ceripheral
nerve showed no arfect.

provisional HEL 250 ppm (highest
dose). Perisheral nerve negative.
high mortality due to wet tail.

no effect at 50 mg/kg (highest
tcierated dise).

no effect (3. ceraviciae) |
no effect (1000 ppm)

abdut Soz.of rats at 250 mg/kg

.showed slight neuropathy, severe

lesions at higher levels.

no neuronathy was observed at
500 mg/kg. Study not valid without
detail reporting of peripheral

nerve histopathology.

T AVAILABLE COPY wccisisie. oo




Short term feeding (rats)

. e -
St il it bl mlbiip i 0 7o Rl SEUPERR" H hveve-

Neurotoxic effects (rats)

Examination of rabbit sciatic.
nerve :

Neurotoxicity by dermal route
(rat)

Neurotoxicity by dermal route
(rat)

Neurotoxicity of natural Pyrethrin

and resmethrin {oral route, rat) .

Mutagenicity tesﬁ;

Reto Engler, Ph.D.

£

009002

No neuropathy of paripharal

nerve after feeding 2000 ppm
for 8 days. Study not valid

without detail reporting of

histopathology procedure and
grading.

neﬁropathy recorted after feeding
3000 »npm for 8 days.

no neuropathy reporfed in rabbits

. axposed to 300 mg/kg/day for

21 days. Study not valid without
further detail on histopoathology.

nedropathy after siﬁgle dose of
5000 mg/kg or rejeated dose of

. 2500 mg/kg.

NEL 500 mg by single dose
NEL 250 mg/kg by 5 rep2ated doses
information on other compounds.

neuropathy at 3000 mg/kg for
Pyrethrin, 10,000 mg/kg for
resmethrin.

Negative - Ames test -
Negative - Rec-assay
Negative - host mediated

. (S typhimurium)

BEST Ava 4 BLE copy
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