


11381

*\120 °r“'é‘

'+ 3 ‘
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

ﬁ" Aeenc‘

1““0“”‘~9

&

’4( PRO“'O

JAN -5 1995

OFFICE OF
PESTICIDES AND TOXIC

SUBJECT:  Chlorpyrifos ®.C. Code 05910 1) - Toxicology Data E . SUBSTANCES

FROM:  Susan L. Makris, M.S. it ~¢/ W ,/;/45“
o Review Section IIl, Toxicology Branch Il
Health Effects Division (7509C)

-TO: - Dennis Edwards/Dennis McNeilly (PM 19)
Registration Division (7505C)

~ THRU: James N. Rowe, Ph.D., Section Head A/ 7««. 115/95
\ ~ Review Section III, Toxmology Branch n
Health Effects Division (7509C) :

~ and Marcia van Gemert, Ph.D., Chief ‘WW@( ’/6/7 5
: Toxicology Branch II
Health Effects Division (7509C) .

Action requested: Review the published version (Attachment 1) of a study previously evaluated
(HED Doc No. 011372, dated 12/30/94, Attachment 2): Embryotoxicity and Neurotoxicity in
Rats Associated with Prenatal Exposure to Dursban; by M.A. Muto, F. Lobelle, Jr., J.H.
Bidanset, and J.N.D. Wurpel; Veterinary and Human Toxicology 34(6):498-501; December '
1992.

Data evaluation: Additional information on the study conduct and results was included in the
journal article. The purity and composition of the test substance formulation (1 % chloxpynfos, '
6% xylene, 93% water) was mdwated Information pertaining to each phase of the study is -
detmled below.
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1. . . The days of early in utero dosing were expressed as GD 0-7, instead of GD 1-7.
From the information provided, it cannot be determined which is correct.

2: The number of females dosed by i.p. mjecnon was indicated (Table D). For

adequate analysis of developmental effects, it is recommended (§83—3) that at least
20 pregnant females rats be tested at each dose level.
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Table 1. Number of pregnant females assigned to study

~ Dose (mg a.i./kg)
003 | o .

_ A summary table of physical abnormalities in offspring of dams exposed in utero

was provided (Table 2). The fetal and litter incidences of each reported
abnormality were not provided. Abnormalities were described in a rather vague
manner and not characterized with the terminology standardly used in reporting
developmental anomalies. Mean fetal weight data for control and treated groups
were not included in the table of effects in the journal article; statistical analysis
of fetal body weight data was apparently not performed. No description of the

physical abnormalities produced by in usero exposure on GD 7-21 were included '

in the journal article.

' Table 2. Physical abnormalities reported in pups exposed
in utero on GD 0-7 o : : .

. r——ryy

0.03 Decreased body. weight -
0.1 Decreased body weight
o Small hind and fore limbs -
0.3 Decreased body weight |
' Small hind limbs

Exposure of internal organs (kidney) |
'| Lack of spinal development S |
Increased. head circumference

The neurotoxicity data for pups exposed in utero-were expanded slightly (Table
3), adding information on rotorod testing for pups exposed on GD 0-7 with 0.03
and 0.1 mg a.i./kg. ‘ ' ' . :
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Table 3. Rotorod performance in 16-day old pups following in utero

- Mean(S.D.) :

exposured

Days of
exposure

49(2.9)*

300.7

a  Number of falls in 2 minute trial.

' N/A Report states that data were not available.

N  Each data partition consisted of 20-50 rat pups, except

and 0.3 mg a.i.’kg (GD 0-7) dose groups, where the numbers
examined were 8 and 10, respectively. :

*  p<0.05.

' B. Phase 2 (postnatal exposure)

Minor corrections were made to the table of neurotoxic effects on pups exposed
including providing a reference to the numbers of pups tested and
adding statistical significance to the performance data for pups dosed on postnatal day 3

postnatally (Table 4),

at 0.3 mg a.i./kg.

Table 4. Rotorod performance in 16-day old pupsa -

MeanS.D)

Postnatal day
of administration

— .2

Dose (mg a.i./kg) '

0.1

2701 |

1

38(0.9)* |

10 262.3) | 280.3) | 3301.9)* |
12 14(1.5) | 18(1.)* | 214" |

a - Number of falls in 2 minute trial.

N Each data partition consisted of 12-20 rat pups.

* p<0.05.

Conclusions/Recommendations:

The additional information as described above does not alter the conclusions of the previous data
review (HED Doc. No. 011372). The study remains CORE-Supplementary (not upgradable) and
is not considered to be appropriate for use in developmental toxicity risk assessment.
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Embryotoxicity and Neurotoxicity in Rats Associated
' with Prenatal Exposure to Dursban '

Maria A Muto, Francisco Lobelle Jr, Jesse H Bidanset and John ND Wurpel
“» Jepartment of Pharmaceutical Sciences,
College of Pharmacy and Ailied Health Professions,
- St John's University, Jamaica, NY 11439

ABSTRACT.

DURSBAN (DB; active ingredient chlorpyrifos) is a widely-used orgarophosphate insecticide.

The

teratogenic and neurotoxic potential of DB was evaluated in rats in utero by exposing embryos on days 0-7 or

days 7-21 of development.
physical abnormalities and embryotoxicity.

These prenatal exposures to DB (0.03, 0.1 or 0.3 mg chlorpyrifos/kg, ip) induced
Rat pups which had been exposed to 0.3 mg.chlorpyrifos/kg pre~

natally demonstrated significant behavioral neurotoxicity on postnatal day 16 in the rotorod test compared

to time-matched saline-infused litters.
city as evaluaced by the rotorod test.

Exposure to DB on postnatal day 3, 10 or 12 also caused neurotoxi-
Our studies suggest prenatal exposure to relatively low concentra-

tions of DB may be associated with embryotoxicity, fetal lethality and behavioral neurotoxicity.

DURSBAN (DB) is a commercial organophos-
phate insecticide (Dow Chemical, Midland MI)
the active ingredient of which is chlorpyri-
fos (CPF; 0,0-diethyl 0-(3,5,6-[tricholoro~
pyridyl Jphosphorothioate). The acute LDgq of
CPF is approximately 200 fg/kg when adminis-~
tered ip to mice (1) or 118-245 mg/kg when
given po to rats (2,3). The major acute tox-
ic effects observed following CPF exposure
are from inhibition of the enzyme cholines-
terase and include headache, dizziness, mus-
cle twitcaing, tremor, miosis, sweating, ex-

cessive urination and tightness in the chest.

Acute exposure to high doses of CPF may lead
to seizures, respiratory failure and death.

Clorpyrifos is reported nonteratogenic (4),
yet studies on the genetic toxicity or embry-
otoxicity of DB or CPF remain inconclusive.
Generally, there is agreement that DB (or
CPF) does not cause genetic abnormalities (5,
6), but some studies suggested gene toxicity
associated with CPF exposure (7).
fos and its metabolites caused embryotoxicity
when administered to chick embryos (5). -

Our studies focused on the embryotoxic and
neurotoxic potential of DB and the formula-
tion which humans are likely to be exposed to
occupationaily and im the home.,K In these
preliminary studies DB was administered ip to
pregnant female rats from days 0-7 or 7-21 of
gestation.
ated for viability, the presence of physicat
abnormalities, and neurotoxicity. DB was
‘also given ip in single exposures to immature
rat pups to evaluate the neurotoxic potential
- following DB exposure in the early postnatal

period. .

MATERIAL AND METHODS

Rats were obtained from Taconic Farms (Ger-
mantown, NY) and housed in environmentally
" controlled rooms (temperature 20-22 C; humid-
ity 40%-60%; 12:12 light:dark cycle, lights
on 07:00). The menstral cycle of individual
female rats was determined by daily vaginal
smears. At ovulation 2 females were bred
with a single wale in the male home cage. The

498

0-7 days ‘mg CPF/kg

~ 7-21 days mg CPF/kg
Chlorpyri- :

The litters delivered were-evalu--
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following day vaginal smears were performed
to determine pregnancy. The presence of
spera in the in the vaginal smear denoted day
zero of pregnancy. Bred females were random-
ly assigned to groups receiving DB daily on

DURSBAN stock formulation consisted of:.
1% .CPF; 6% xylene and 93% water. Injections
were made by diluting the DB stock solution

~ with saline; saline injections were used for
‘controls. .

Prenatal Exposures

_days 0-7 of pregnancy or days 7-21 of pregnan-
cy.

For in-utero exposure eaci pregnant female -

rat received the DB product with the dose
calculated to deliver 0.03, 0.1 or 0.3 mg
CPFf/kg or saline ip daily. - The data parti-
tions were as follows: :

0.03 0.1 0.3 saline
n=§ n=10 ns=1l}l n=7
0.03 0.1 0.3 saline
n=§ n=8 n=8 n=8

|

Bt :
PO IS AN SeteE

DURSBAN’ini~gdn1niatered ip on days 0-7 or A
7-21 to females confirmed pregnant (ie, spers

present in vaginal lavage). The ip injec-

tions were made in the high, midline region-
. of the abdomen to avoid directly infusing

drug or saline into the uterus or developing
fetuses. Body weights were recorded daily.
all females were a]llowed to reach term and
deliver tneir litters. Following delivery
all rat pups were evaluated for general v:ia-
bility, body weight and pnysical character:s-
tics. Some litters remained with their da=s
and their postnatal development was evalua‘-:
periodically. On postnatal day 16 rats fr -
the: DB and.the control infused litters were
evaluated for neurotoxicity and behaviora!
abnormalities. .

Postoatal Exposures -

_ inr:go:ge: stugv; the effects of DB adm:--
iste eonatal rats were .
DURSBAN was administered 1;r?o?¥a;:a;?g il
CPF/kg) to groups of naive rat pups (12-2
group) on postnatal day 3, 10 or 12.
group of pups received DB daily on postna-, .
days 6-10. All pups were evaluated. on pos-

Ance . .




CPF Exposure Day 0 - 7

RS

%’ 60 - l § .
f 40 § \
:;Et 20} _ \ §

0 =503 9.1 0.3
CPF Dose (mg/kg)

F{gurt 1. Embryotoxicity and teratogenicity of ‘
gnlorpyrifos (CPF) administered to pregnant rats on
days 0-7 of gestation.
tad ip with .03, 0.1 or 0.3 ng CPF/kg during the
firsc trimester of pregnancy (days J-7).  Fatal les
tnal ity ana physical defects were also noted at all

00309.8. S

"natal day 16 tor neurotoxicity or bohaviortl
abnornllitio:. .

Neurctozicity

fat pups were evaluated on ﬁﬁitnntal dij 16

for neurotoxicity associated with pre or

post-natal exposure to DB using a modificas :

tion of tne rotorod performance test. Six-

teen~day-old rat pups were placed on a rota-
ting rod (2 cm diameter, 8 rpm) and the numw °

.ber of times the pup fell from the rod was -
counted for a 2-min period. DURSlAﬂ-trtnecd
pups (either pre or post-natal exposure ta

08) were compared to pups from saline-infused -

litters. The number of falls for each pup
was considered an.individual data point,
ratner than taking an average of each littcr
as an individual data potut. :

To access behavioral development of the
rats, pups were evaluated for gendral motor:
behavior and performance on- the inclined
screen,
by open field observation as 'a subjective
measure of spontaneous motor activity. The
inclined screen was used to determine if

failure on the rotorod or decriments in motor

activity could be attributed to sedation or
muscie relaxation. For the inclined screen
test, rat pups were placed on an inclined
Screen (45° angle) and observed for 1 min.
Pups which could not orieat in & "head-up"
position or could not maintain position on

the screen were counted as failures, indica-
ting sedation or muscle relaxntiou as a pos-

3ible effect of DB exposure.

Pregnant females were injec-

Genersl motor behavior was monitored

Vet Hum Toxicol 34 «» Ouambuﬂﬁﬂ!
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Statistical An;lysts

Data were analyzed statistically by ANOVA,
with significance determined by post hoc com-
parisoans of the data partitions (Neumann-
Keul's test). Probabilities of 95% or zreat-
er were considered statistically significant.

IR , RESULTS
Prenatal Exposures

The DB-injected females displayed no overt
signs. of toxicity and their health remained
good throughout the exposurs period. Howe

. ever, the DB caused effects on in-utero and-.
postnatal development.

Administration of DB on days 0-7 of preg-

" nancy increased the incidence of Both lethati-
" ity and physical sbunormalities (?13.1{. Aty
.3 dosages (0.03, 0.1 or 0.3 ng CPP/kg) caused. -
a greater nusber of lethalities or abndrmali- -

. ties as compared to the saline-infused cone

"~ trols or to the same dose administered on
days 7-21 of pregnancy. The dose-effect res
lation seen from the days 7-21 was abgent ,

' from the days 0-7. DURSBAN (days 0+«7) causes
approximately 60 ta 75% lethality in litters
(0.03 mg/kg = 77% [26/34}, 0.1 ng/kg = 57%
-{23/44}, 0.3 ng/kg = 68% [31/31]); 18 to 85¢
had physical abnormalities (0.03 mg/kg = 13¢ o
[8/34], 0.1 mg/kg = 66%[29/44], 0.3 mg/cg + .

' 58% [17/31]Y. The types of physicsl abnor-
mtlicies noted are lintcd.iu Table Y. -~

Administration of DB on days 7-2%1 of procm'
nuney caused a. dose~dependent lethality (7 ¢
2). The lowest dose caused 17% lethalicy. «
'47), 0.1 mg CPF/kg caused 22% stillbirthe
(11/49), and 0.3 ag CPP/kg caused nearly et

. lethality (32/88).. Only the highest dose.
(0.3 mg CPF/kg) administered days 7-21 cavees

. any physical abnormalities (9%, 8/85; Fig .

. AlL litzers delivered by the saline-infuses
females were grossly.normsl in appearance. .
no lecthalities (stillbirths) were seen.

Giving 0.3 mg CPP/kg during dsys 0-7 or
: 21 of pregnancy caused significant neurot-s
icity (as measured by the ratorod test) °
persist into the postnatal period (Table .
Both exposures caused a significant inerss..
in tae number of falls from the rotorod e
compared to saline-infused controls. Pre
natal exposure to 0.1 or 0.03 mg CPP/kg -
days 0-7 also induecd nturotoxicity.

i

Po-tnttak !zpoanrn-

VURSBAN administered on postnatal day -
or 12 had no overt bchavioral otfccts on

Yl
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CPF Exposure Day 7 — 21
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100 ¢ E:] Lethality
Defects
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o
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: 0.03 - 0.1 0.3
- CPF Dose (mg/kg)
. Figure 2. Embryotoxicity and teratogenicity of

* chlorpyrifos (CPF) administered to pregnant rats on
days 7-21 of gestation. Pregnant females were injec~
tea ip with 0.03, 0.1 or 0.3 mg CPF/kg the second
and third trimesters of pregnancy (days 7-21). Dose-
tependent fetal lethality occurred at all dosages.
vefects were only notad from 0.3 mg CPF/kg.

immature rat pups. No differences were seen
in general motor behavior and in the inclined
screen test between rats which received 0.1
or 0.3 mg CPF/kg or saline on postnatal day
3, 10 or 12.

- However, postnatal exposure to DB caused a
significant effect on performance on the ro-
torod in the 16-d-old rats. Rat pups recei-

ving 0.3 mg CPF/kg on postnatal day 3, 10 or -

12 had significantly increased nuamber of
falls from the rotorod~(Tahlc 3). )

Administration of 0.1 mg CPF/kg did not ef-
fect rotorod performance if given on day 3 or
10 postnatally.
on postnatal day 12, it significantly in-
creased the number of falls from the rotorod
only in those rat pups (Table 3),

DISCUSSION:

_Prenatal exposure td DB-Q;: embryotokic and

B E Be MUTEl a1ty mBTaC.sted wat? §llenatal SEPCBUC P 10 G STAN.
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_ other routes of administration.

When 0.1 mg CPP/kg was given

" with caution around pregnant women.

neurotoxic to the developing rat. This neur-
otoxicity persisted into the early postnatal
period. The neurotoxicity induced appeared

to be true neurotoxicity rather than failure
in the rotorod test secondary to sedation or
muscle weakness/relaxation. Some organophos-
phate insecticides cause a delayed neurotox-
icity, primarily consisting of demyeliniza+
tion and neural degeneration progressing from
the distal extremities to finally include
central structures (38,9,10); this could ac~-
count for some of the subtle behavioral
changes seen.

>

While DB is reported nonteratogenic, 2 ad-
ditional factors may explain the results of
our study--the solvents found in the DB for-
mulation and the route of administration used.
Xylene is a common organic solvent used in-
the formulation of pesticides; it can be tox-
ic, carcinogenic and has the potential for
teratogenesis (11). The embryotoxicity/tera-
togenicity and neurotoxicity.observed in our
study may have been the effects of this sol-
vent. Alternatively, xylene may have poten-.
tiated the effects of CPF. The ip route of
administration used may have exposed the de~
veloping fetus ta higher conceantrations thaa
It is 2lso
possible to directly inject the uterus or.
develaoping fetus. We used a high midlinc ta--
jection to avoid this. Some authors suggest’
sc injections for pregnant tonnles to avoid.
these conccrno (12).

Chronie cxpoaurt toaortnnophOIPhntc com-
pounds may cause.s delayed neuropathy consis-
ting of demyelinization and axonal degeners-
tion due to inhibition of a neurotoxic ester-
ase (13). Neurotoxic esterases are inhibt-
tors of butyrylcholinesterase found in the.
Schwann cells and oligodendrocytes which pro-
duce the myelin sheath (14). Although we di4
not observe progressive and irreversible par-
alysis, it is posaible that the dosages of 08
used altered CNS developaent producing a less
intense neurotoxicity. When CPP was injected

. into adult mice, brain cholineaterase and

nonspecific esterase activities were inhide
ited for up to 72 h (1).- The much lower doe-

" ages used in our studies (ie, 0.3 mg CPF/kg

versus 70 mg CPF/kg) may have only caused tne
beh;vioral neurotoxicity ve obnorvcd.

CO!CLH!IOHS

Our results suggest that DB should be u:oa
Exposare
due to environmental or residental DB res:-
dues may attain levels approximating those
used- in our studies (15). Prenatal exposure
caused fetal defects and was associated v::-

Tang 3, MELAGTOXICITY OF DURGBAN.,

~

Pestnaral Expesurs Day

) mlor:.v;::’n 3 ) to. . [t 3
- 0.3 M, 6.9%. 33 2 1.6% [ LIS RUAG
0.4 LEYR 2% 1.3 19 2 1.4°
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€384 SACEILION COABIELE 67 18 ~ 20 rat puEe.
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early postnatal neurotoxicity. In future
studies we will evaluate the persistance of
this neurotoxicity, its mechanisms and the
notential effect the DB solvent and route of
administration had on our. results.
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Carbaryl Distribution i Rabbit Tissues and Body Flulds

‘J 'Malvisi, A Zaghinl and 6L Stracclarl. :
Instituto di Farmacologla, Farmacocinetica e Tossicologla,

Facolta di Medicina Veterinaria, Unlversita degli Studl df Bologna,

Via Tolara di Soprs, 40064 Ozzano dell'Emiila, Bolagna, Italy ~ ' L

ABSTRACT. After single po administration of * ** C-naphthylcarbimate, liquid scintillation assays evaluates
the distribution of carbaryl in rabbit serum, liver, kidneys, small and large intestine, spleen, heart, ~us-
cles of the thigh and lungs and Its excretion in urine and feces at 2,4,6 and 8 h after dosing. At 2.and 4~
radioactivity was not obsarved in spleen, heart, muscle and lungs, while ail other tissues had incredased .ai-

ues up to 6 h. The main excratory pathway of carbaryl was the kidneys.

Carbamate pesticides are widely used for’
agriculture and zootechnic purposes owing
to their short -enviranmental: persistence -
and their low toxicity to animals due to

reversible anticholinesterase activity. Their .

toxicological profile is well documented,

while their pharmacokinetic one has been scar~

sely investigated. For instance, dimetilan
pharmacokinetics has.been studied in food-
producing animals (1-3), but some pathways

of. its biotransformation are still unclear.
Carbaryl (SEVIN, l-naphthyl-N-methylcarbamate)
is a carbamate insecticide that to this date-
is insufficiently characterized for its body
distribution deapite the lairge number of oth-
er pharmacokinetics studies- already perfor- -
med (4-7).- .

The literature indicates that naphthyl-
1'*C-labelled carbaryl, when injected-ip in
rats, produced high radioactivity levels in
plasma, urine, kidney and liver 4 h later

(8). ¥hen N-methyl-‘"C-labelled carbaryl was.
administered po to pregnant rats, radioacti-
vity was detected in bone marrow,. in the p.a-
cental barrier, in the gut walls, and ig °ne.
organs involved in metabolism and elimiaac: .a
9.~ . . ‘ B ,

The limited ‘dpcunicntl‘ti‘on‘ on carbaryl doday

. distribution and the lack of data in food-

producing animils was the basis for the pre-
sent study in rabbits, which was designead
to obtaid information om the residues pro-

~ duced by this gompound.. .

MATERIALS AND METHODS

Forty healthy New Zealand female rabbics
about 2.3 kg in body weight were used. T:e
animals were housed im ventilated rooms .- ‘er
conditions of constant temperature and =.» .-
ity, were offered drinking water at 1ib:ir .x,
and weres fed a standard balanced rabbit .:. -~

Vet Hum Todoot 34 (6) December1992. . ‘7 S
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and * Marcia van Gemert, Ph.D., Chief 7/, ,@; ilih nfrefo
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Action requested: Review the following study: Fetoroxicity Associated with Prenatal Exposure
1o Dursban; by M.A. Miuto, F. Lobelle, Jr., J.H. Bidanset, and J.N.D. Wurpel; Department ol
Pharmaceutical Sciences, College of Pharmacy and' Allied Health Professions, St. John's
University, Jamaica, NY 11439 (no date provided). A copy of the study is attached to this

~ In the first segment of this study, Dursban (uncharacterized Rid-A-Bug formulation) was

- administered by intraperitoneal injection at dose levels of 0.03, 0.1, or 0.3 mg a.i./kg/day w

pregnant female rats on days 1 through 7 or days 7 through' 21 of gestation. Litters were

delivered naturally. Pups were evaluated at birth for viability and external abnormalities. Ow

" day 16, the pups were evaluated for evidence of neurotoxicity (open field, inclined screes

* righting response, and rotorod testing). In the second segment of this study, Dursban was

administered by intraperitoneal injection to rat pups (on postnatal days 3, 10, or 12; or on davs

6-10) at doses of 0.1 or 0.3 mg a.i./kg to evaluate the neurotoxic potential of Dursban following
exposure in the postnatal period. - Neurotoxicity testing was conducted on postnatal day 16.

. The study results appeared to-demonstrate fetotoxic effects, observed as increased
lethality, uncharacterized physical abnormalities, and evidence of neurotoxicity in 16-day old
pups (increased falls from the rotorod apparatus), following either in utero or postnatal + 5
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administration of 0.3 mg a.i./kg Dursban (Rid-A-Bug). At0.1 mg a.i./kg, the only effect noted
was decreased rotorod performance in 16-day old pups following postnatal administration of
Dursban on lactation day 12. No effects were reported at the low dose level of 0.03 mg a.i./kg.
(LOEL = 0.1 mg a.i./kg, NOEL = 0.03 mg a.i./kg) : | :

- Core: Supplementary; not upgradable. This study is not considered to be appropriate for
use in developmental toxicity risk assessment. _

I. Materials and Methods
A. Phase 1 (in urero exposure)
Test animals; Rats (unknown strain) were ined from Taconic Farms,
Germantown, NY, and maintained in an appropriate laboratory environmeat. . Estrus
_ cyclicity was monitored prior to breeding (2 females:1 male); the day that sperm was
confirmed in a vaginal smear was defined as Day 1 of gestation, and females were .
assigned to treatment groups. - o D -
Treatment: Dursban (Rid-A-Bug; no EPA Registration No. provi .
chlorpyrifos and solvents (the report suggests cither xylene or toluenc) at unimown o
concentrations, was administered by intraperitoneal injection at dose levels of 0.03, 0.1,
or 0.3 mg a.i./kg/day to pregnant female rats on days 1 through 7 or days 7 2L

of gestation. Control animals received i.p. infusions of saline: The report states thatthe -

 injections were administered midabdominally, in an effort to avoid direct infusion of test
. substance or vehicle into the fetuses or uteri. The number of animals assigned to each.
dose level was not reported. . Lo =L Eee o ‘
Observations:- All females were allowed to deliver their litters. Pups were:
‘evaluated for general viability, body weight, and physical characteristics. The report
states that "some" litters remained with the dams and postnatal development was
evaluated peﬁodiaﬂy;ﬂmwasnaindiwiouofmcnnmbaofﬁmmmm-' :
manner or what endpoints were examined. On postnatal day 16, treated and controt
litters were evaluated for the presence of neurotoxicity and behavioral abnormalities.
This evaluation included open field testing (no description of equipment was provided)
. as a subjective measure of spontaneous motor activity, a modified 2-minute rotorod test’
(2 em diameter rods. 8 rpm), and a 1-minute 45° inclined screen test to determine 'f
failure on the rotorod or decrements in motor activity could be attributed to sedation or
muscle relaxation. e _' ' . L ‘
. Analysis of neurotoxicity data: For the inclined screen test, animals which could. .
not maintain position on the screen or orient appropriately (positive geotaxis) were
counted as failures; the study authors judged this to be indicative of sedation or muscle
relaxation. For the rotorod test, the number of times each pup fell from the rod was:
counted, and the data were analyzed for individual animals; not for average litter values -

" Treated and control data were compared. Data were analyzed by ANOVA, wun . - -

“significance determined by post hoc comparisons of the data partitions” (Neumann- . N
Keul's Test). Significance was established at p<0.05.. - - - -
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B. Phase 2 (post natal exposure)

Test animals: There is no indication of the source.or strain of naive rat pups used
for this study segment. -

' Treatment: Dursban (diluted in saline) was administered by intraperitoneal
injection, at doses of 0.1 or 0.3 mg a.i./kg, to groups of rat pups on postnatal day 3, 10,
or 12; another group of pups received Dursban on postnatal days 6 through 10. Control
pups received i.p. infusions of saline. The number of pups assigned to each group were
not specified. _ o

Observations: On postnatal day 16, all treated and control pups were evaluated
for the presence of neurotoxicity and behavioral abnormalities, as described above.
Analysis of neurotoxicity data: As describéd above. -

I. Results

~ A. Phase 1 (in wero cxposure) .
For offspring of dams dosed on gestation days 1-7, the study authors reported
increases in both lethality and physical abnormalities (Table 1); control data were not
provided. Thearticlcdidnotdifferenﬁztebetwem stillbirths and postnatal deaths in the -
assessment of lethality, and the exact physical abnormalities observed were not described
ih any detail. . : ' - . :

' Table 1. Lethality and physical abnormalities observed in
pups following in utero dosing of dams on GD 1-7

21/31

- 68%

17/31
55%

| As reported by the study authors, administration of Dursban on days 7-21 of
gestation caused a dose-i ted increase in lethality in treated litters (Table 2); control.
data were not provided. Physical abnormalities were reported for 8 of the 85 pups

examined (9% incidence) at the 0.3 mg a.i./kg level for dams dosed on gestation days.

7-21; it was stated that all control pups appeared grossly normal. The number of pups
examined and the incidence of physical abnormalities for the 0.03 and 0.1 mg a.i./kg
dose groups were not reported. - - - ; _
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Table 2. Lethality in pups following in wero
.. dosing of dams on G 7-21 (n. udlno. to

‘Dose (mg a.i./kg) : ’

[mmm‘

| Not. | 8m7 | 149 | 3uss |
| provided | (17%) | @2%) | (38%)

. Itwasreponedthatpremtalexpomtobursbmonmhetday 17 or 721 of
gestation resulted in evidence of neurotoxicity in 16-day old pups, as measured by
increased number of falls from the rotorod (Table: 3). i ) '

Table 3. Rotorod performance in 16-day old . . -
pups following in utero exposured - Méan(S.D.} -
| Dose(mgaing

| weor |

a Number of falls in 2 minute trial. = -
) Acwr&ngb&cmﬂym%,nodiﬁ&&eahz@ualmm(m :
field testing) or in geotactic responise on an inclined screen were seen between control -
and treated 16-day old rat pups. - - B : R
~ " A significant effect on the rotorod performance of 16-day old pups receiving 0.1
mg a.i./kg on postnatal day 12 or 0.3 mg a.i./kg on postnatal day~10 or 12 was
observed; the number of falls was ‘statistically increased (Table 4). - For those pups- .-
receiving 0.3 mg a.i./kg on day 3 of lactation, the number of falls was increased by 41 %
from control, but statistical significance was not achieved. This-increase appears to be
- a treatment-related effect. T T -
No results were reported for neurotoxicity testing conducted on 16-day old pups -
that had been administered the test substance by i.p. injection on days 6-10 of lactaton -~
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Table 4. Rotorod performance in 16-day old pupsa -
Mean(S.D:) ~.

Dose (mg a.i./kg)

271.9) | 271.1) | 380:9) |
10 262.3) | 281.3) | 3301.9)* |
142.0) | 18(1.1)* | 21(1.4)*

" 'a Number of falls in 2 minute trial.
- *. p<0.05. - :
| I Discussion and Conclusions

Study deficiencies: This study did not meet guideline requirements for cither a

developmental toxicity study in rats (§83-3) or a developmental neurotoxicity study inrats '

(§83-6), although the protocol contains some aspects of both guidelines. The methodology and
" data provided did not include sufficient information to evaluate this study for quality or confirm
the reported summary findings. There was no documentation provided to indicate that the study
‘was conducted in a manner consistent with Good Laboratory Practice Standards; there was no
indication that a Quality Assurance Unit audited the in-life phases of the study or the submitted
report. The following information was not included in the study report: :

oL Ihetn;nsubstanccusedwasnotchanmﬁzed;noEPAchimaﬁmNoa,solmg "
or impurity information was provided. . . ' AU
2. The numbers of adult or juvenile animals and/or litters used to conduct this study
3. Individual or summary maternal observation data: S
- 4, Individual observation data on pups - - B : s
'S Control data for the incidences of offspring lethality and physical abnormalities
following in utero administration on GD 1-7or7-21 o o )
6. Low- dand mid-dose data for the incidence f offspring physical abnormalities
following in utero dosing on GD 7-21 i
7. Results for neurotoxicity testing conducted on 16-day old pups that had been

administered the test substance by i.p. injection on days 6-10 of lactation

The study results appeared to demonstrate fetotoxic effects, observed as increased -
lethality, uncharacterized physical abnormalities, and evidence of neurotoxicity in 16-day old rs
pups (increased falls from- the rotorod apparatus), following either in utero or postnatal i
administration of 0.3 mg a.i./kg Dursban (Rid-A-Bug). At0.1 mg a.i./kg, the only effect nowed
" was decreased rotorod performance in 16-day old pups following postnatal administration ¢
Dursban on lactation day 12. No effects were reported at the low dose level of 0.03 mg a.i./kg
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(LOEL = 0.1 mg a.i./kg, NOEL = 0.03 mg a.L./kg)

. It must be noted that the method of dosing in these studies (intraperitoneal injection)
nearly ensures direct exposure of the pup or developing fetus to the test substance, as parent
compound and/or metabolite, but is not comparable to normal anticipated routes of pesticide
- exposure (dietary, inhalation, dermal). In addition, information on the chemical composition -
of the Dursban formulation used in these studies is absent; i.p. administration of solvents such

e

as xylene or toluene, which are used in pesticide formulations, might potentially elicit primary
developmental or neurotoxic effects or potentiate the effects of the chlorpyrifos.

Previous developmental and reproductive toxicity studies submitted to and reviewed by

_the ‘Agency were dosed by standard dietary or gavage techniques, not by intraperitoneal
injection.. The results of a CORE: uideﬁne;wo-gmﬁontepmdwﬁvetoxicity’ study in rats
(MRID 419303-01) demons reductions in pup weights and increased pup mortality at a’
dietary dose of 5.0 mg/kg/day of 97.8-98.5 % chlorpyrifos. In CORE-Minimum developmental
toxicity studies dosed by gavage with technical grade chlorpyrifos, the following developmental

e e i oo MRID 404364-07) posimplntation loss was observed 113

mg/kg/day; in rabbits (MRID 404364-08) fetal weights and crown-rump lengths were reduced

' there was a suggestion of postimplantation loss, and thers was an increased incidence of '
unossified Sth sternebrae and/or xiphisternum at 140 mg/kg/day; and in mice (MRID 098912

decreased fetal length and an increase in skeletal variants were observed at 25 mg/kg/day: No-
mmt—mducdnwfomﬁms‘mnmmmyofﬂm-mmv i EEEE

. This study is determined to bé CORE-Supplementary, and 1ot upgradable. It does not.
meaguideﬁmmqukemufordﬂmadwdopmmmmﬁcﬁyordevelopmmmmﬁmy :
smdyinmts._Sde-aqdmpo:ﬁngdzﬁcienciaugdéscﬂbhdhdmﬂM, o

meghﬂﬁsmﬂywm&mm&mwﬁdqomny,phyﬁwwnmaﬁﬁa;
and neummxidq)'inmpups,founwing_memposmamlexpommmDunm id-A-Bug)::
it is recommended that this study not be used as primary evidence of fetotoxicity in te ‘_
regulation of the pesticide chlorpyrifos. This recommendation is based primarily on the use of
an invasive method of test substance administration (intrapesitoneal injection) which is not -
appropriate- for the study of pesticide exposure, and also on the severe deficiencies in stude -
conduct and reporting which render it impossible to adequately assess study quality and validitv
of reported results. - - b : : B

" It is.not possible to assess the need for a standard developmental neurotoxicity shudy

(§83-6) with chlorpyrifos based on the results of this study. Should further data and informaces

be provided, which would 1) indicate that the neurotoxicity observed in 16-day old pifs

following in urero exposure to chlorpyrifos was occurring at doses which were not materra. «

neurotoxic and 2) confirm the quality and validity of the study results represeated in this repor{-
a requirement for developmental neurotoxicity. testing might be considered.



