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g81-8ss acute neurotoxicity screen study.
TOX CHEM No.: 715
PC No.: 069001
Barcode No.: D195297,0:7550
Suhmissign No.: S448789 S 442433
FROM: John Doherty 3Aﬁ#7f
Section IV, Branch: I
Health Effe Division (750%T)
TO: Bruce Sidwell
Product Manage. #553
Special Review and Reregistration Division (7505C)
THROUGH: Marion Copley, DVM, Sectios, Head

Section IV, Toxicology Branch I
Health Effects Division (7509Q)

I. CONCLUSION

The series 81-8ss acute neurotoxicity study with pyrethrins
(MRID No.: 429258-01) was reviewed and determined to be CTORE
GUIDELINE. The study demonstrated NOEL and LELs for
neurotoxicity of 20 and 63 mg/kg based on the presence of tremors
in females. Pyrethrins were demonstrated to show neuropathy with
LELs of 200 mg/kg in females and 400 mg/kg in males. No
additicna]%qories 81-8ss neurotoxicity data are required at this
time. Rl

II. Amgn_xgsns.&:sﬂ

The Chemical Specialties Manufacturers Association on
pehalf of their client the Pyrethrin Joint Venture (rafer to
ietter from Ralph Engel dated September 17, 1993) has submitted a
series 81i-8ss acute neurotoxicity study as a part of the
requirements for the reregistration of pyrethrins. The study wcs
reviewed and the following comments apply.
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III. ox] Bra Comments

1. The srudy is further identified in Section IV beiow. A"copy
of the DER is attached.

2. The study was classified as TORE GUIDELINES.

3. The study demonstrated that in the higher dose levels (200
mg/kg in females and 400 mg/kg in males) peripheral neuropathy in
the form of myelin/axonal degeneration resulted. This condition
was described as minimal meaning that only z few fibers were
affected and no more than 5 females and 3 males were affected. in
the -high dose groups. Possible but indefinite indications that
lower does may ba threshold doses for this condition were noted
because one female in the 20 mg/kg dose group and one male in the
125 mg/kg dose group also had this condition but the ccntrols did
not. The problem of the potential for pyrethrins to cause
neuropathy in rats has been considered since the 1970s. There

‘does not seem to be consistent results among existing studies.

This study can be interpreted as demonstrating that pyrethrins
can cause a detectable neuropathy. The low degree of response
(minimzl) at the highest and only dose level affected (400
mg/kg), however, does not indicate that special considerations be
given for this endpoint in toxicity. For example, the study NOEL
(20 mg/kg) and LEL (63 mg/kg) will probably be used for risk
assessments.

The potential foi pyrethrins to induce neuropathy will be
further evaluated in the series 82-7ss subchronic neurocoxicity
study when this study is submitted.

Acute and subchronic neurotoxicity studies with other
pyrethroids should be critically assessed for the methodolocgy and
techniques used for histopathology of the peripheral nerves to
evaluate Zor myelin/axonal degeneration or similar lesians
resulting form exposure to these chemicals.
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Reviewed b : John Doherty, Ph.D., D.A.B.T. 5/96/?9‘
Section IV, Toxicology Branch I (7503C) ,
Secondary reviewer: Linnea Hansen, Ph.D. '
Section IV, Toxicology Branch I (75u9C) : H““‘-‘."' > /19
DATA SVALU.TION REPORT rf/:; s

. ¢ - ) -
STUGDY TYPE: 81-8. Acute neurotox‘city - rats
MRID NO.: 429258-01 (main study) TOX. CHEM. NO.: 715

429304-01 (range finding study) PC fo.: 069001
TEST MATERIAL: Pyrethrin Extract (57.467%)

8TUDY NUMBER(S): 92N1036 (main study), 91N0122 (range finding
study) .

S8PONSOR: Pyrethrin Joint Venture,Chemical Specialties
Manufacturers Association

TESTING FACILITY: Bushy Run Research Center, Export, Penn.

TITLE OF REPORT: "Acute Oral Neurotoxicity Study with Pyrethrum
Extract in Rats"

AUTHOR(8): S.J. Hermansky and J.M. Hurley

REPOKT ISSUED: September 14, 1993 (main study) and September 16,
1993 (range finding study)

STUDY DATES: April 20 to May 8, 1993.
Executive Summary:

In this study designed to assess potential acute neuro-
toxicity, 4 groups 15/sex of Charles River CD strain rats
(Portage, Michigan facility) with 0, 40, 125 or 400 mg/kg (m»‘es)
or 0, 20, 63 or 200 mg/kg (females) total pyrethrins cnce by
gavage (derived from pyrethrum extract containing 57.467%
pyrethrins) in corn oil. Specific neurotoxicity assessments
included FOB and motor activity assessments at pretest, 3 hours
post dosing and on days 7 and 14. On day 15, the rats were
perfused and selected regions of their nervous system assessed
histologically. '

Females were more sensitive than males. At 63 mg/kg, 2 of
15 females developed fine tremors; at 125 mg/kg/day males had
decreased motor activity (35% total activity, 39% fine movements
35% ambulation and 25% rearing based on cumulative session
counts). At 400 mg/kg an increase in total (34%) and fine
movement (146%, presumably related to the tremors) was evident
but ambulation {(-30%) and rearing (-54%) were still decreased.
At 400 mg/kg the first intrasession motor activity in males
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[81-8. pyrethrin extract/1993}

indicated decreased activity but distinctly higher activity was
noted after the rats acclimated to the chamber. In females, the
200 mg/kg dose group had increased motor activity (46% total and
161% fine movement) whereas ambulation and rearing (both -60%)
were decreased. At the 400 (males)- and 200 (females) mg,i.g dose
levels deaths (5 males and two females), coarse tremors (10 of 13
males and 7 of 10 females), exaggsrated startle response (9
males, 6 females), increased body temperature (about 1 degree C),
decreasea grip strength in males (21%) and anogenital wetness and
salivation were noted in some rats. Body weight was at most £%
decreased and not statistically different. Neurohirtological
effects attributable to the test material in the high dose groups
such as minimal focal or muitifocal myelin/axonal dege=e.ation in
sciatic, tibial or peroneal nerves (no more than 5 females and 3
males of che 10/sex examined were affectel). A singie femal- in
the low and males in the mid dose group were affected with mvelin
axonal degeneration but were not considered definite respo Lo
treatment. The LEL is 63 mg/kg based on the presernce =f

:remors in fsmales. The NOEL is 20 mg/kg.

The study is classified as CORE GUIDRLINE and satisf the
requirement for series 81-8ss acute neuivotoxicity testing. M.
additional series 81-88ss data are required at this tire. It is
noted that the study did nct include GFAP assessments to verify
the low grada histopathologicali changes noted.

Quality Assurance Statement: Provided
Good Laboratory Practice Statement: Provided

REVIEW
Experimental Constants:

Test Chemical: Pyrathrum extract from Lot No.: LS~92-37, Task Force Blend
FEK~99 obtained from the Fairfieid American Corpeoration. It was described as
2 viscous liquid and stored refrigerated at 5 °C. The percent active
ingredient was determined by &ha spoTwcr to be 57.467%. Tue test material wes
dissolved in corn ©il (Mazela’) prior to gavage and the dosages are in total
pyrethrins. The came sclutions were repcrtedly used over the four day period.

jcal Chemi : Da“a on homogeneity indicated that the 5% solutior: was
91.8 to 92.8% of nofunii and for the 10% sample 93.2 to 96.2% of nominal. The
concentrations of thne test solutior” were asgssassed to be within 9% of nominal
zoncentration.

The pyrethrin dosing sointiong were also said to be stable over the four day
periocd when ztcred at rcom tamperature and protccted from U/ light (by means
of black eliectrical taws rovering the container).

Test Svsten: 2 -les Raver cp® strain rats were obtained from the Charles
River Ceompanv, rortage, Michie .. They were reportedly 28 days old on arrival
and they were approximataly 7 weeks old at dosing. Males were 219 %o 284 gms
and fera .z were 136 to 182 gme at the first day of trsatment. They were
housed individually during the experiment.

617883
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i8i-2. pyretarin uxtract/1993)

Basic Erperimental Dasigr: The udrse levels -iere selected based
on a preliminary range finding study (MRID Ne.: 429304-01, no DER
has been prepared for this study! which demorstrated that females
were more sensitive than males and that the peak of symptoms was
at 3-% hours afier test meterial . inistration. 1In the
cefiritive study, tesl . was connu.ted in 8 replicate groups
tes’. " «vser a four = -secutive day period, 2
repl:<ates/grour ‘day. Tha specific dosing conditions and dose
levaels used for tne definitive stuny are as follows:

wasay/ Males Females
Group . Se ____Dcse Level mi/kg' Doge Level ml/kg
Centr~1l 15 o 4.00 o 4.00
Low 15 40 mg/kg 0.40 20 mg/kg 0.40
Mid 15 125 mg/kg 1.73 ) 63 mg/kg 1.25
righ 15 400 mg/kg 4.00 200 w3/kqg 4.00

1. Males were dosed with 10% and females were dosed with 5% total pyrethrxn in
Wl ml/kg-dosa volume aaministered.
.2: Doses are in total pyrethrins, not extract.

It is noted that different volumes of corn oil w.ore ‘
used for the different dose levels. TB-1 prefers that the dosing
velumes be kept constant in acute toxicity tests. The pract ice
of varying the volume alone, however, in the absence of other
compromising factors is not considered sufficient to invalidate
the study. The volume of corn o0il used is not in excess of the 5
ml,/kg recommended by HED.

S8tatistics:

Statistical Test Parameter Analyzec

vhen Levine’'z test indicated simiiar Quantitative continuous variables
variances and ANOVA was significanr.

a _pooied t-tes: w23 used fco
pairwise comparisons.

When Levine's test indicated

heterogeneous var.ances, all groups
were compared by ANQVA for unequal
variances and where necessary by a

geparate variance t-test for pair-

wise comparisons.

F er's e Incidence data
G a M u- Stuart's Incidence data for select FOB

U= ;8 D measures of endpoints with ordered severity
association, scores for group differences.
R d ag_a gis of Motor activity. Parametric tests
variance with dose as the crouping were also use *o assess the
factor and test period and test cumulative test session activity.

gession time as within subject
factors. These data were also
adjusted vsing the epsilon
adjustment procedure (Greenhouse-
Geisser correction). ¥

(%
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(81-8. pyrethr.n extract/1993)
Specific Methods and Results .
1. t Clinical Signs. Cages were reportedly inspected
twice dally for deaths and he rats were examined once daily for

clinical signs.

Ffive malas ard two females all in the high dose group

were found & . on the day of dosing. Ofkvious reactions or
clinica® s =~ 3 Wwere noted in the high-dose group only on the day
of dos - . included tremors, ur.genital wetness (one male and

5 fema._>; and salivation (3 females). Some of these are
fv' t i .-scribed under the FOB assassments.

». Body Weight and Gain. Assessments made at prior to dosing
and after 7 and 14 days. Decreases in body weight did not reach
statistical significance although the body weight for the high
dose oroup males was 5% less than the control at the 7 and 14 day
weighing. -

3. Functional Observational Battery, Assessed at pretest, day
n (at the time of estimated maximum response to the test
materiali, 3 hours for males and females) and on days 7 and 1%
The rats were subjected to jualitative and guantitative
assessments of condition as observed. The technicians assessed
the animals unaware of their treatment and the same observer
evaluated the animals from one sex at each testing period. The
FOB parameters investigated included:

Posture-c Convuleions-c,a Handling rea.tivity
iremors-c,a Vocalization«a Palpebral closure-c,a
Unusual behavior-a Gait-a Body position-a
Breathing pattern-a Arousal-a Defecation-a
Urination-a Rears-a Approach response-a
Startle response-a Tail pinch response-a Pupil response-h
Muscle tone-h Piloerection-a Lacrimation-h
Salivation-h Exophthalmus-h Emaciation-~h
Dehydration-h Fur appearance-h Crust {mouth, nose, eyesj-n
Visual placing-h Grip strength-gs Rectal temperature-s
Body weight Air righting reflex-s Hindlimb splay-2

c-evaluated prxmarmly in the home cage

a-evaluated in over a two minute span in a special arena (not described)
h-evaluated while handling the rat

s-special equipment needed for assessment.

4. Motor activity. Motor activity was assessed using an
automated recording apparatus (San Diegu Instruments Inc), and
the test were for 90 minutes duration with 10 minute intrasession
intervals. Data for ambulatory and fine motor activity and
rearing and total activity were generated. The rats were
reportedly assessed for motor activity just afte- <he .73
assessment or at four hours after treatment ana again on days 7
and 14.
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Table 1 below illustrates the frequency of responses
for the FOB and motor activity parameters noted to be affected by

treatment.

rable 1.

FOB, body temperature and motor activity parameters determined to be

affected by pyrethrins following acute oral administration and assessed on the

day of dosinge_

Males Females
Control! 40 | 125 | 400 Control} 20 | 63 { 200
Parameter N 15 15 15 14 15 15 15 12-18°
FOB asgessments
Fine tremors 0 0 0 3 ] 0 2 7
Coarse tremors 0 o 0 10/13 0 0 0 ‘/16.-
cage/arena
Gait (splayed) 0 0 1 2 o 0 0 6
Startle | exagjy. 0 1 C 9 0 o] 0 6
response | none 0 0 0 Y 0 G ] 1
Grip strength fore | 0.69 0.70  0.66  0.59 G.67  0.72  0.62 0.48%=
kg +sd 0.099 0.182 0.112 0.151
Grip strength hind | 0.58 0.57  0.56 GC.46%* 0.47  €.52  0.46  0.44
(kg) +sd 0.079 0.128 0.092 0.088
Body temperature | 38.12  37.88  35.19 39.10%~ | 38.22  38.04 38.09 39.65+
o . +sd 0.323 0.571 0.386 0.434
Crusts- aye/nose 0 0 0 S 0 0 9 5
Motor , N 15 15 15 12 15 15 15 13
agsessments
Total counts 656 548 428+* 878 737 808 665 1075
+sd 194 173 164 48s 306 328 295 763
Fine movement 297 249 182+%  658* 330 369 23 862+
+sd 111 95 76 513 132 149 139 760
Ambulation 224 182 146%% 157+ 243 248 195 147+
+ad 74 63 60 63 113 117 97 82
Rearing 135 116 101+ 62x* 164 191 147 eex
i +8d 40 36 43 52 82 97 84 48

Data are incidence unless another unit of measure is indicated.

1. Numerator is the incidence noted at home cage observation/denominator is the incidencea
noted in the arena observation.
2. Due to animals dying the number available for examination differed. Tremors and gait
are based on 14 females, startle response and crusts are based on 13 animals and motor and
grip strength assessments are based on 12 animals.

3. Data presented are cumulative test session counts.
of the intrasession counts below.

* p < .05 and ** p < 0.01 study report statistics.
pregsented for selected samples but not all to conserve the clarity of the table.

These data are discussed in terms

Note the standard deviations (sd) are

When no

sds are presented, the sds were similar to those presented.

Table 1 above. indicates that the females were affected

t
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with fine tremors (an FOB parameter and referring to whole body
tremors) and the males had decreased motor activity (total, fire
movement, ambulation and rearing) in the mid dose (63 ng/kg for
females and 125 mg/kg for males) levels. Several other
parameters as indicated in the table were affected i the high
dose group for males and females.

Based on total cuaulative test session counts, total
motor activity and fine movement were increzased in the high dose
males and females but were decreased in the mid dose males. The
decrease in ambulation and rears in the high dose females is
consistent with the decrease in the mid and high dose group malss
for these two parameters.

Apparently some aspects of the wmotor activity response
are biphasic based primarily on the male data when the individual
sessions counts are considered. Figure 3 (page 48 of the report,
attached) indicate that for males all four motor activity
parameters. (total, fine movement, ambulation and rearing) are
lower for *he mid and high dose groups at the initiation of
testing. As the males adjust tc the test apparatus, cumulative
counts and fine movement are increased relative to the control
for the high dose group. A somewhat similar response was noted
for females for total counts (Figure 5, page 54 of report
attached). Fine movement was consistently higher at all times
assessed. The study author presumes that the increase in fine
movement is related to the tremors in the high dose group
animals. The decrease in ambulation and rearing noted for both
sexes means that the treated arnimals were less mobile. Overall
the conclusion is that pyrethrin treatment affects motor activity
at the mid and high dose malec and high dose females. The mid
dose pretreatment scores were lower than controls but not
statistically significant as were the effects in this group when
assessed at 4 hour posttreatment. 1In addition rearing was not
lower at pretreatment but was at four hours posttreatment. Thus,
TB-I concludes that motor activity in the mid dose male group is
affected.

In addition to tremors and motor activity effects, the FOB
indicated that in the high dose groups the startle response, hind
limb (males, 21%)) and fore limb (females, 28%) grip strength was

decreased and body temperature was increased (males by 0.98
degree C and females by 1.43 degree C).

The day 7 and day 14 FOB and motor assessments did not
indicate test material related effects.

5. Histopathology and Perfusion Studies. A separate pathclogy
report was presented ir Appendix 2 of the study report and

prepared by Robert H. Garman, DVM.
The rats were anesthetized with sodium pentobarbital 15

6
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[21-8. pyrethrin extracc/1993)

days after treatment and all male and female surviving rats were
perfused with 10% neutral buffered formalin by intracardiac
perfusion. After perfusion, the brain and spinal cord and the
peripheral nerves in the hind limb werz removed and further fixed
in neutral buffered formaiin. The brains were weighed. The rats
were given a gross necropsy examination. Initially neural tis«s:e
from 10 rats/sex from the control and high dose groups were
examined histopathologically. Indications of possible
pathological effects in the high dose animals later led to the
examination of selected tissue from the low and mid dose groups.
The following ‘subdivisions of the brain, spinal cord and
peripheral nerves were prepared for assessment:

forebrain~cs spinal cord
center of cerebrum-cs cervical-cs,ls
center of midbrain-cs thoracic-cs
cerebellum and pons-cs lumbar~cs

medulla opblongata-cs

gasserian ganglia-cs,ls dorsal and ventral spinal

dorsal root ganglia-cs,ls nerve rocts-cs,ls

proximal sciatic nerve peroneal (fibular) and sura..
(akbove knee)-cs.ls nerves {below knee)-ls

tibial nerve (belcw knee)-ls
cs = crogs section, ls = longitudinal section

~he sections of the brain, spinal cord, gasserian ganglia, nerve roots,
and dorsal root ganglia were embedded in paraffin, cut into 6 micron sections
and stained with hematoxylin and eosin, luxol fast blue and Bielachowsky's
techniques. The peripheral nerves were embedded in glvcol methacrylate,
sectioned at 2 microns and stained with hematoxylin and eosin, toluidine blue
and the Bielschowsky's techniques.

Brain weight. Brain weights from all surviving animals
(including those which were obtained from perfused an:mals) were
equivalent to the controls for both sexes. Note: brain length
and wvidth data were not presented and are nct considered
necessary although they are recommended by the guidelines.

Neurohistopathology. Some 37 individual substructures were
assessed for histopathological changes. These inciuded the
various substructures of the brain and spinal cord and peripheral
nerves. The occurrence of the lesions as indicated by
examination of 10 rats/sex/group is as follows.

Control Groups. {0/10 males and 1/10 females with lesions].
A single female had minimal myelin sheath swelling in the sciatic nerve.

Low Doge Groupg. (2/10 males and 1/10 female with lesions]

Two males had minimal myelin/axon degeneration in the sciatic nerve with sone
incident each of "focal® and "multifocal".

One female had miunimal fccal myelin/axcn degeneration in the percneal nerve.
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Mid Doge Groups, [1/10 male affected and 0/10 females with lesions]

One male had minimal myelin/axonal degeneration in the sciatic‘nerve.

No fzmales were reported to have lesions.

High Dose g;gggg. [3/10 males and 5/10 females with lesions].

Three males were reported with l=2sions in the sciatic nerve. Two had mi  inmzl
focal myelin degeneration and one had minimal focal myelin/axonal
degeneration.

Five remales were reported to have lesions in either the sciatic, tibial or
peroneal nerves.

One female (rat #2899) had mild multifocal myelin/axonal degeneration in its
sciatic, tibial and peroneal nerves as well as pons (vacuclation of the
cochlear nucleus moderate focal) and caudate nucleus (mild multifocal of
myelinated fibers, wt active).

Or.e female rat (r. . #2908 had minimal multifocal myelin/axonal degeneration of
the sciatic nerve and myelin degeneration of the tibial nerve.

' Three other female raia had single *esions. Rats ¥2913, 2926 and 2928 had
minimal multifocal sciatic nerve myelir degeneration.

Note: These five females did not share common patterns for effe ts on
motor activity. Animal #2899 with the most lesions was lower tnan most other
animals in each motor category but was not the lowest and did not have:
tremors. Animal #2913 was lower in some categories but had scme of tae

highest scor:s for the test group for other categorie.. Of these five females,
only rat #2908 had tremcrs.

TB~-I notes that one female in the low do=e group and
one male in the mic. dose group also “ad the degeneration lesion
whereas cnly sweliing was noted in the controls. Due to a lack of
a dose response for femal:s {none were reported affected in the
mid dose group) and only a single animal was affected in the mid
dose group males, TB-I considers their association with treatment
less definite but acknowledges that these dose levels may be
threshold. In conclusion, TB-I considers that only the high
dose group has definite compound related neuropathological
lesions. These are considered minimal and females are more
frequently affected than males.

E. Immunochemistry:

No immunochemistry for assessment of -jlial fibrillary
acidic protein (G.AP) vas performed.
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DISCUSSIQN. This study is classified as CORE ~UIDELINE and
‘satisfies tl..e requirement for a series 81-&s+ acute neurotoxicity
screen. No additional series 81-8ss study i ar~ reqiired at
this time. The study demonstrated that females were more
sensitive than malass to inductinn of trz2mors and other FOB or
mctor functions. At the high dose leveis (200 mg/kg in femzles
and 400 mg/kg in males), thers was zvidence cf pyrethrin
inductlion of minimum focal or multifocal myelin/axcnal
degeneration in either the sciatic, peroneal or *ibial nerves.
None of the controls but one iow dose female and one mid dose
male had this condition. The potential for pyrethrins and the
pyrethroids to potentially cavse neuropathy has been considered
before. There is a lack of consistency in the various studies in
assessing this phenomenon. The current study indicates that
pyrethrins have such a potential to induce neuropathyv. 1. this
regard, the neurohistopathlogical methods and resulis of other
neurctoxicity screen studies ‘both acute and subchrcric) with
pyrethroids shou’ . be critically assessed for similar eviderce of
mvelir/axonal degenerution. : ‘
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Page is not included in this copy.

Pages ]45 through I are not included.

The material not included contains the following type
information:

____ TIdentity of product inert ingredients.
_____ Identity of product impurities.

____ Description of the product manufacturing process.
_____ Description of quality control procedures.

___ Identity of the source of product ingredients.
___ Sales or other commercial/financial information.
A draft product label.

____ The product confidential statement of formula.
Information about a pending registration action.

FIFRA registration data.

The document is a duplicate of page(s) .

The document is not responsive to the request.

of

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact

the individual who prepared the response to your request.




