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MEMORANDUM orrice oF

PESTICIOES AMD TOXIC SUBSTANCES

SUBJECT: PYRINEX (CHLORPYRIFOS) - Thirteen Week Inhalation Study
in Rats - Identification No. 11678-UL; MRID No. 409084-01;
Record No. 235611; Caswell No. 219AA; HED Project No.
9-0466.

Alan C. Levy, Ph. D. adlaru C. ’g""g 7/70/89
Toxicologist, Review Section I
derpbicide/Fungicide/Antimicrobial Support 3ranch (I1I)
Healtn £ffects Division (HED), H7509C
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TO: Dennis Edwards PM ¢ 12
Registration Division (H7505)

Section Head, Review Section I
#FAS Toxicology Branch (II), HED {H750
. i

. . _r o ‘.'..:
THROUGH: Yiannakis M. Ioannou, Ph. D. 6>4J!’Aftwﬁaﬁu* 7-+2

and
Marcia van Gemert, Ph. D. e e Lol R
3ranch Chief, HFAS Toxicology Branch (1I1)
HED (H7509C)
Registrant: Makhteshim-Agan (America) Inc.

Action Reguested: Review a thirteen week inhalation study in rats
administered PYRINEX (chlorpyrifos).

RECOMMENDATION:

This study is classified Core Subpolementary.

PYRINEX (Chiorpyrifos) is a crystalline material wnich is aprolied
as an aerosol. This study appears to be an exposure to a vapor. An
inhalation study with the test article administered as an aerosol
(dust or spray) is required.

The No Observed Effect Level (NJEL) = 29 ppb (HDT)

The Lowest Observed Effect Level (LOEZL) = Not attained. (The
stuady author stated that tne saturation or n=sar saturation
level was 20 poo (the hignest uose tested).

REQUEST: The Registrant is reguestad to respond to the Reviewer's
comment on the top of cace 12 of tais DER cOncerning apparent
inconsistencies in the number of rats ~hicn died accxuaq:1!
or were xillaed in extremis Or ciec sSoontanedusly. , 7
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Primary Reviewer: Alan C. Levy, Ph. D. "—Z“Wc'&-‘a 7/70/87

Review Section I/HED (47509¢C)

Secondary Reviewer: Yiannakis M. Ioannou, Ph. D. SjiAK T-iv V]
Section Head, Review Section I~

I. Study Type: Subchronic Inhalation Toxicity (rat)
(Guideline § 32-4)

EPA Identification Numbers:

EPA Identification: 11678-UL

EPA MRID: 4090684-01 !
EPA Record: 235611

Caswell: zl19aa

HED: 9-0466

Sponsor: Makht2snim-Agan (America) Inc.
Testing Laboratory: Bio/dynamics, Inc.

Mettlers Road
East M4illstone, NJ 06675

Study Number: 88-8058

Study Date: November 14, 1988

Study Author: Paul E. Newton

Test Material:

Name: Chlorpyrifos Technical (PYRINEX)
Lot No.: 489205

Purity: 95% active ingredient
Description: Off-white crystals

IT. Materials and Methods - Results ~ Discussion

A. Animals

Five week old male and female Fischer 344 rats were received fronm
Charles River Breeding Laboratories, inc., Raleigh, NC. Animals wers
acclimated for about 12 days. At innalation exposure, the body weicnt
means and ranges were 106/90-120 g for males and 78/73-82 g for
females. Acclimation to the nose-only tubes and chamoer was for S
days (progressively longer periods/day up to 7.5 nours/day). [The
report author stated that the protocol indicated acclimation was to ze
6 hours/day for 2 weeks and felt that the deviation from the protoncl
did not affect the quality or integrity of the study. This reviewer
zIrees. ]

Rats Were selected to be placed on studv based upon pretest-
physical exams, ophthalmic exams and body weights. Animals were place:d
15/sex/groun (4 groups) by a computerized random sort orogram (body



-2 -

weight means were comparable for all groups). Animals were housed
2/stainless steel wire mesh cage for the first 6 days of acclimation
and then individually during the remainder of acclimation as well as
other nonexposure periods; food and water were available ad libitum
with temperature, humidity and light/dark cycle controlled. Durinag
exposure periods, rats were individually housed in polycarbonate nose-
only tubes attached to a cast aluminum and alloy 40 liter exposure
chamber (no food or water). Temperature (specified range 6&-75°F,
actual range 67-78°F) and numidity {specified range 30-70%, =zctual
range 2-69%; adjustments coula not pe made while chamber was operating)
werz2 monitored tnroughout tne study.

B. Test Substance Administration and Chamber Operation

METHODS AND MATERIALS
Tne test material was administered by nose-only inhalation to
rats 6 hours/day, 5 days/week for 13 wWeeks at target exposure levels
of 0, 3, 10 and 20 ppb. Airflow rates, air changes and equilibrzum
time were as follows:

Table 1

AIRFLOW RATES, AIR CHANGES AND EQUILIBRIUM TIME FOR RATS ADMINISTZRED
PYRINEX BY INHALATION FOR 13 WEEKS

Group Airflow Rate Air Change 99% Equilibrium Tine
(ppb) {1pm) (min) {min)
 (0) 10-24 4.0-1.7 18.4- 7.7
I (58) 12-24 3.3-1.7 15.3- 7.7

ITT (10) 10-16 4.0-2.5 18.4-11.5

Iv (20) 10-12 4.0-3.3 15.4-15.3

—— B - — e win - o L — i o T Dl Tl S A i

Table from page 13 of the report.

Diagrams of the nose-only chamber and generation system were inciuzded
(Figures F 1-1 and F 1-2, report pages 28 and 29).

About 15 g of test substance were melted and resolidified onzo
glass peads which were placed in a 400 or 600 ml glass fritted-
pottom fluidizing bed. Air was delivered to the bed. Dilution zair
entered the chamber through a metering valve and flowmeter. The
vapor—-laden airstream was directed into the chamber housing the rats.
The animals remained in the chamber for 30 minutes post exposure tTo
allow the chamber to clear (using clear air). Controls were subli=c-
ted to the same procedures except that they were exposed to air only.

samples for the determination of test article concentrations wers
collected 4 times during each exposure (from the breathing zone). To
check the uniformaity of PYRINEX distribution within the chamber, =an
additional sample was taken from a different area prior tO the start
of expcsures.
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Samples were obtained once/week/group to measure particulates in
the chamber. Particle size distributions were calculated based on the
amount of material collected. Temperature, humidiry and airflow rates
were continuously mon‘tored (12 recordings/exposur=).

RESULTS .

The analytical concentration of the test article was meas:ired . in
the chamber daily (when animals were exposed). Of the 65 exposure days,
the concentration in the control group (0 ppb) measured "0.00" witn
the exceptions of 0.25 on day 2 of exposure, 0.35 on day 34 of exposure
and 0.64 on day 51 of exposure (Appendix B8, pades 51-59 of the report).
This reviewer feels tnat the three instances of "measurable test
article" are eicher attrioutable to analytical methodology or to a very
small degree of contamination. It is not felt tnat these results
influence the overall evaluation or integrity of the stuady.

Altnough the mean concentrations for the three PYRINEX Jgroups,
measured analytically, were similar to the target concentrations over
tne l3-week period (4.9 vs 5.7 ppbk, measured vs target; 10 vs 10; and
20 vs 20), the amount of variation was great. Table 2 and Fiqure 1
(a cowmposite of Figure 2: F2-1, F2-2 & F2~3, report paces -30-32)
indicate the extent of these variations.

Table 2

CHAMBER MONITORING RESULTS IN A THIRTEEN WEEK NOSE-ONLY INHALATION
STUDY OF 'PYRINEX (CHLORPYRIFOS) IN THE RAT

Target Mean®sS.D. of

Concentration 65 Exposure Rande durinc weeks:*

(ppb) Days (ppb) 1 4 7 x0 i3
5 4.9 * 4.5 4.1-9.4{0.2-2.8{1.8-13 |1.1-4.5|3.3-24
10 10.0 * 4.0 11-17 |5.8-11 |5.2-13 |5.4-11 |8.4-25
20 20.0 * 6.9 21-30 14-18 |6.6-21 12-23 14-33

D S s D s o S D S " O D e s i s ok . S D T A A S o i Sy D ol ol D A T A 2l . e i S S i N D S D o D P D < i o il

* =-Jeeks chosen at constant intervals to show examples of var:iacions
during the entire 13 weeks.

Data extracted from Appendix B, pages 51-59 of the report.
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Determinations of particle sizes (Appendix B, pageés 51-59 of the
report) indicated that 100% of the particles were 10 um or less in
diameter during each week at ‘each concentration witn tne followin
exceptions: 0 ppb = 11%, week 1l; 5 ppb = 70%, week 12; 10 ppb = 72%,
week 12; and 20 ppb = 23%, week 12 and 60%, week 13.

DISCUSSION -

The individual values of analytical concentrarion reported -na thne
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Fiqure 1
A Thirteen Week Nose-Only Inhalation Toxicity Study
of Chlorpyrifos Technical (Pyrinex) in the Rat
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5 ppeb group are considered to be too great (4.9 * 4.5 ppb with N = 65)
in order to make the statement that tnis group of rats received
approximately 5 ppb throughout the duration of the study. However, as
no toxic effects were observed at this target concentration or at the
two higher concentrations (10 and 20 ppb), the Toxicology Branch will
not request that the 5 ppb level be repeated. Although the amount of
variation at 10 and 20 ppb is greater than would be decired, the range
of amalytical values is considered to be acceptable for this study.

C. Mortality, Clinical Signs, Ophthalmoscopy, Body Weight and Food
consumption

Mortality and Clinical Signs

Animals were observed once in the A.M. and once in the P.M. for
mortality as well as once daily during each exposure for pharmacologic/
toxicologic effects.

The following rats died during the 13-week study.

0 ppb = one male - died during or immeaiately following blood
collection at the interim bleeding interval
5 ppb = none
= female (3808) - euthanized in moribund condition test

10 epb
i day 37; excessive lacrimation, ano~-genital
‘ ' staining, mucoid nasal discharge and dried
material on fur. ([The study author con-
sidered these signs to be the result of
nose-only tubes and not the test substance. ]
four females - died during or immediately following
plood collection at the interim bleeding
interval

20 ppb = one male and one female - died during or immediately
following blood collection at interim bleed-
ing interval

The only clinical signs observed (in coantrol as well as PYRINEX
treaced groups) were mucoid and/or red nasai discharge, matted fur,
dried material on the facial area and ano-genital staining. All of
“tnese were considered by the study author to be the result of the use
of nose-only exposure tubes.

DOphthalmoscopy

All rats were examined by Lionel F. Rubin, V.M.D. (Veterinary
Ophtnalmologist) prior to the start of treatment and at study
termination (indirect ophthalmoscopy).

Rats with positive ophthalmic findings pretest were excluded from
the studyv. it termination, it was determined that there was no iadi-
cation that any of the ocular abnormalities were attributable to test
artégle]administration. [Letters from Dr. Rubin were incluéded in the
Teport.
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Body Weight and Food Consumption

Animals were weighed twice pretest, weekly during exposure and
terminally (after fasting). Food consumption was measured weekly,
starting one week before exposure and was presented (Appendix F,
report pages 141-146 and 153-158) as ga/kg/day, g/int (week interval)
and % difference from control).

As shown in Table 3, at most intervals there were greater mean
body weights in male groups treated with PYRINEX than in the control
group. Statistical significance was primarily noted only at the high
dose of 20 ppb. There were little or no differences between treated
and control female groups.

Even though there is an apparent increase in mean body weights of
treated males over the control value, 1t is guestionable as to whetner
this can be definately attributable to PYRINEX administration. At any
rate, this possible increase is not consiadered to oe of toxicological
significance.

Food consumption values in males were comparable among all four
groups. In females, throughout most of the study in all three test
article groups, there appeared to be a lower amount of food/kg/day
consumed than in the respective control group (most differences were
statistically significant). During week 10, the 5 and 10 ppb group
means Were greater (statistically significant) than the control mean
(20 ppb mean about egual to control). Thouah statistical significance
was noted, there were relatjively small decreases in food consumed
(g/kgsday), and as there was an equal or only slight body weight de-
crease in females, it is considered that treatment did not have any
severe toxicological affect on this sex.

D. Hematology and Clinical Chemistry

Blood was obtained by orbital sinus venipuncture under light
ether anesthesia (overnight fasting). Samples were taken from 14 mal=ss
and 10 females pretest (control group) as well as from 10/sex/group
at week 8 and at termination. 1In order to 2llow for .comparison be-
tween bleeding intervals, an additional 4 males (control) and 4 feomalses
(10 ppb) were bled at the pretest and week 8 intervals, respectively,
t® replace those which died during blood drawing. Aalso, a 10 cpb
male was mistakenly bled at termination ratner than a 10 ppb female.

dematology '

The following parameters were evaluated (includes all Guideline
determinations): hemoglobin, hematocrit, erythrocyte, platelet, mean
corpuscular volume, mean corpuscular hemoglobin, mean corpuscular
hemoglobin concentracion, prothrombin time, activated partial thrompo-
plastin time and total as well as differential leukocyte counts.

Table 4 presents group mean values for all bleeding intervals.
Although there are numerous instances of statistically significant
differences between treated and control Jrgups regarding nemnoglobin,

-1
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Table 3

MEAN BODY WEIGHTS, CHANGES IN BODY WEIGHTS AND PERCENT DIFFERENCES IN BODY WEIGHIS
IN RATS ADMINISTERED PYRINEX (CHLORPYRIFOS) BY IMHALATION FOR THIRTEEN WEEKS

Body(Wéights Change in Body Weight | |Difference in Body Wt.
q) (q) . {3)
ppo=| 0 [ 5 |10 | 20 0 [ 5 T1o T20 0 [ 5 T10 T 20
Week
MALES
-1 107 106 105 108 - — —— - 0 0 -1 1
0 138 142 143 143 31 35* 38t 36* 0 3 4 4
1 157 161 160 163 19 20 17 20 0 3 2 4
2 165 173 167 177* 8 11* 8 14+ 0 5 2 8
3 170 186t 179 186t 6 13t 12t 9 0 9 5 9
4 175 197+ 191 199t 4 11t 12+ 13t 0 13 9 14
5 185 201 198  206* 11 4t 3 8 0 8 7 11
6 194 207 206 217t 3 6 7 11 0 7 6 12
7 199 211 211 224t 5 4 6 7 0 6 6 13
8a - 205 206 213 - =7 =5 -10 - 0 0 0
9 208 222 219 231t - 17 14 19 0 7 6 11
0 218 230 230 239> 10 8 11 8 0 5 6 10
11 229 240 237 254t 12 11 7t 15% 0 5 3 11
12 236 245 233 257+ 7 5 -4t 3 0 4 -1 9
’ FEMALES
-1 78 78 77 77 - — — -— 0 0 0 0
0 96 99 98 99 19 21 21 22% 0 3 2 3
1 .} 105 112+ 110* 108 9 13t 11 9 0 7 4 3
2 113 116 113 116 8 4t 3t 3 0 2 -1 2
3| 114 122t 119 120* 1 et 6t S* 0 6 4 5
4 121 125 123 125 7 4 5 5 0 4 2 4
3 126 129 126 129 5 4 3 4 0 - 3 0 3
5 131 133 29 133 5 4 4 4 0 2 -1 2
7 131 135 133 132 1l 2 4t -1 0 3 2 1
LE! - 132 132 129 - -3 =2 -3 0 - - -
9 136 141 142 143 - 9 10 14 0 4 5 5
10 144 145 149 149 3 4t 7 6 ] 0 4 3
11 - 149 150 151 157* 4 5 2 8t 0 1 2 5
12 153 153 152 158 5 3 ot 1t 0 0 -1 3

Statistical Significance (p <): * = 0.05; t = 0.01
- = No data available.

-~ = No calculestion applicable for this interval.
a = Interim bleeding; rats fasted. :

NOTES: 1. Dpata in report stated to one decimal place; in this table, these data were
rounded off to a whole number (therefore, change in body weight may be
different by one). .

2. Values are means of 14 or 15 rats.

!

Data extracted from Tables F-2 to F-7 (report pages 135-140) and Tables F-14 to =19
(report pages 147-152). '
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Table 4

MEAN HEMATOLOGY VALUES FOR RATS ADMINISTERED PYRINEX (CHLORPYRIFOS) BY INHALATION

FOR THIRTEEN WEEKS

el
v

<
(@N]

2%

\0)

= Number of values in grouo mean unless othevw1se designated.
"-" = Not determined.
Number of values in mean: b = 2; c=5; d=6; e=8; £=9; g=10

Data extracted from report Tables G-2 to G-6 (revort payes 280-284).

Concentration Parameter
(ppb) HGB | HCT | RBC | PLAT[ MCV | MCH | #CHC|[ PT | APTT| #8C
MALES
Pretest (13)a - 14 38 6 10 51 22 36 - - 5.4
Interim Bleed 0 (1l)a 13 37 ’ 7 6 55 20 36 12¢  37e 3.3
{week 8) 5(9) 18t 43t 9t 7* 55 21 37 12 32 8.0t
10 (10) 18t 49t 9t 7* 53 20 37 13 43 S.8t
20 (10) 14 38 7 7 5 20 36 13 30 3.5
Terminal Sac. 0 (10) 18 50 9 7 59 20 35 12 31 6.2
(after week 13) 5 (10) 19t 53t 9t 6t 57* 21 36t 13f 30 6.3
10 (11) 19+ 52t 9t 7* 57t 20 36t 13* 29 4.6
20 (10) 201 51 9t J* 57t 22t 38t 13* 31 7.0
FEMALES
Pretest (10)a - 14 38 6 9 62 22 36 - - 5.0
i
Interim Bleed 0 (10) 16 45 8 7 53 20 35 10f 28e 4.2
{week 3) 5 (10) 17t 49t 38 8 60t 21t 35 10¢  28b 6.4t
‘ 10 (14) 17t 43* 3 8t 60 21t 36 10f 294 5.2
‘ 20 (7) 16 47 8 8 60* 21 35 llg 28 2.9*
Terminal Sac. 0 (190) 18 51 8 8 61 21 34 11f 24f 4.8
(after week 13) 5 (10) 19t 52 9* 7 59t 21 36t 10* 24 cS.6*
10 ( 8) 19t 53* 9 7 61 22 35t 1llf 23f 5.7*
20 (10$) 19t 51 8 8 61 23t 38t 11 25 5.2
4GB = Hemoglobin Concentration .icieevesscesiocennn g/3l
HCT = HemAtOCLIlt tevveireccecnenrecrocccnocanansans percent
RBC = Erythrocyte COUNt «.cveveeincncasscsrsaroccnns 106/microliter (mil/ul)
PLAT = Platelet COUNE -eeeeeeenncreenennrenensonnens 103/microliter (100T/ul)
MCV = Mean Corpuscular Volume (calculated)......... cubic u
MCH = Mean Corpuscular Hemodlobin (calculated)..... uug
MCHC = Mean Corpuscular Hemoglooln Concentratlon ... g/dl
{calculated)
PT = Prothrombin Time ....cvsvevnenncnsnse S seconds
APTT = Activated Partial Thromboplastin Time ....... seconds
WBC = Total LeukoCyte COUNE ..eeevesoscecccocnannna 103/microliter (thous/ul)
tatistical Analyses (p <) : * = 0.05; t = 0.01
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hematocrit and RBC parameters (including calculated McV, Mcy angd
MCHC), these do not appear to be attributable to test article ad-
rinistration as tnere is not only a lack of dose response, but all
mean values appear to be within expected limits. Statiscical sig-
nificances were also ncted regarding leukocyte counts in Both sexes;
out, these differences were not dose dependent, were in some instances
higher or lower, were all considered within or near expected ranges angd
Were not observed at the terminal interval in nales. It is therefore
concluded that there was no apparent influence of FYRINEX aaministra-
tion on this parameter. Other hematolcgical parameters showed similar
mean values for all four groups.

Clinical Chemistry

The following parameters were avaluated (includes all Guideline
determinations): serum glutamic oxaloacetic transaminase, serum
jidaramic pyruvic transaminase, alkaline ohosphatase, lactic acid
dehydrogenase, cholinesterase (brain at termination, e.ytnrocyte
calculated at 8 weeks and termination and plasma at 3 weeks and at
termination), blooda urea aitrogen, .fasting 3lucose, cholesterol,
‘triglycerides, total protein, albumin, glooulin (calculated), A/G
ratio (calculated), creatinine, uric acid, total biliruoin, sodium,
potassium, cnloride, calcium, inorganic phosphorus, creatine
phosphokinase and gamma glutamyl transpeptidase.

Terminal plasma cholinesterase levels were statistically sig-
nificantly lower than comparative controls in nigh-dose (20 pot) males
and in all three treatment female groups. Interim (8 week) test
article values were similar or slightly greater than controls with
the possible exception of the 20 opb males which had a group mean
value of 0.42 uM/ml/min versus 0.48 uM/ml/min in controls. There
appeared to be little or no differences in the group mean values of
red blood cell (interim or terminal) or brain (terminal) cholinester-
ase levels in either males or females. 1It therefore seems that the
administered concentrations of PYRINEX by inhalation (5, 10 and 29
pob) had no severe effect on group mean cholinesterase levels (clasgma,
r2d blood cell or brain).

Redarding other clinical chemistry carameters, although there
were some sporadic differences between treatea and control values,
there did not appear to be any definitive effect of test article
administration (not dose related and/or no consistency between the 3
wa2ek and terminal intervals).

Postmortem Examinations

Gross examinations were made on all rats that died accidently,
were killed in extremis or were sacrificed at study termination.
Animals were fasted prior to sacrifice. The following tissues
(includes all Guideline tissues) were examined nistopathologically
(lungs were examined for all animals;- other tis:tues examined only i
0 and 20 ppb grougs; organs weighed = *): adrenals*, corta, oone and
oone marrow (sternum), orain*, esophajus, eyes, heart*, intestine
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(cecum, colon, duodenum, ileum, jejunum, rectum), kianeys*, larynx,
liver*, lungs*, lymph nodes, nasopharyngeal tissues, ovaries*,
pancreas, pharynx, pituitary, prostate, salivary gland, skin with
mammary gland, spinal cord, spleen*, stomach, testes* with epididy-
micdes, thymic region, thyroid/paratanyroid, trachea, urinary bladder,
uterus, gross lesions (including normal tissue) and tissue masses.
In addition, the exorbital lacrimal gland and nerve (sciatic, with
biceps femoris) were preserved but not examined histopataologically.

Group mean fast=d terminal body weights, absolute organ weights, .
organ-to-body weight ratios$ and organ-to-brain weight ratios are
vresented in Table 5.

The 20 ppb males had a terminal group mean body weight statis-
tically (p < 0.01) greater than controls (231 g vs 207 gb.

LSty L g~

A number of sporadic statistically significant differences were
observed between one or two treatea group mean organ welgnts and the
respective control. The majority of these appeared in the 5 or 20
ppb male groups and were considerea to be due, at least in part, to
mean oody weights being greater in the treated groups (especially at
20 ppb). There does not appear to be any pattern and the administra-
tion of the test article is not thought to have caused a change in
any organ weights examined.

Table 6 indicates the disposition of all animals in this study.
"Table 6

DISPOSITION OF ANIMALS IN A 13-WEEK IHHALATION STUDY IN RATS WITH
PYRINEX (CHLORPYRIFOS)

‘Target Number of Animals*

Conc. Exposed Clinical Lab Studies Necd@ HistoP Term EXtC< Spon  Acc.
(ppob) Pre. 1Interim Term. Sac. Death Death
0 15/15 14/109 11/10 10/10 15/15 11/10 14/15 G/0 1/90 0/G
5 15/15 - T 10/10_ 10/10 15/15 10/10 15/15 G6/0 0/9 0/0
10 15/15 - 107149 11/9¢€ 15/15 10/15 15/9 672 0/1 0/3
20 15/15 - 10/10 10/1¢ 15/15 11/11 14/14 0/0 0/9 1/1

*=Male/Female a=Necropsy b=Histopathology c¢=Killed in extremis
Pre.=Pretest Term.=Terminal Spon=Spontaneocus Acc.=Accildental
d=Four additional rats bled to replace those that died during cleedinz.
2=8]loo0d obtained inacvertently for one male rather tnan one female.

Data extrdacted from c2port pages 403 and 497.

' 11
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OF RATS ADMINISTERED PYRINEX (CHLORPYRIFCS) BY INHALATION FOR THIRTEEN WEEKS

Males Females
ppb = 0 ) 10 [ 20 0 5 10 | ZQ

Terminal Body Wt. (g) 207a 216 204 231%* 134 133 i32 145
BRAIN

Absolute (g) 177 1.82 1.76 1.78 1.69 1.65 1.66 1.70

Rel. to B.W. x 1000 8.67 8.42 8.67 T7.74**112.71 12.45 12.58 12.02

Rel. to brain x 1 - - - - - - - -
ADRENALS

Absolute (g) .0486 .0501 .0474 .0493 .0572 .0579 .0568 NES7

Rel. to B.W. x 10006 2.41 2.32 2.32 2.13 4.30 4.50 4.31 4.996

Rel. to brain x 100 2.75 2.76 2.69 2.77 3.39 3.61 3.44 2.28
HEART

Absolute (q) .785 774 - .805 .796 .578 .550 .585 .560

Rel. to 3.W. ¥ 1U00 3.81 3.58* 3.95 3.45%* 4.35 4.14 4.44 3.97

Rel. to brain x 10 4.43 4.25 4.57 4.45 3.42 3.33 3.54 3.29
XIDNEYS

Absolute (g) 1.72 1.63 1.68 1.78 1.23 1.16 1.27 1.27
Rel. to B.W. x 1000 8.34 7.51** 8,23 7.70 9.24 8.75 9.61 5.95
Rel. to brain x 10 9.7C 8.94** 9,52 9.98 7.27 7.03 7.65 7,45
LIVER

Absolute (g) 6.16 6.31 5.80 7.00%* 4.08 4.08 4.90 4_39*
Rel. to B.W. x 100 2.97 2.91 2.84 3.03 3.¢07 3.07 3.04 3.10
Rel. to brain x 1 3.47 3.47 3.29 5.93%* 2.41 2.47 2.42 2.38
LUNGS

Absolute (g) .973 .902 .987* .366 .730 .703 .763 .733

Rel. to B.W. x 1000 4.69 4.17 4.35 4.19 5.48 5.29 5.30 5.8

rRel. to brain x 10 5.48 4.97 5.60%* 5.42 2.32 4.25 4.51* 4.31
SPLEEN

Absolute (g} .373 . .348 .362 .413* .307 L241**% 271 307

Rel. to B.W. x 1000 1.80 1.61** 1.73 1.79 2.30 1.32**  2.06 2..7

Rel. to brain x 10 2.10 1.92 2.05 2.31* 1.82 1.46*%* 1.863 1.31
GONADS .

Absclute (g) 1.52 1.58 1.63 1.55 .0542 0515 .0565 NE74

Rel. to B.W. x 1000 7.51 7.33 7.96 6.68 4.03 3.87 4.30 4.93

Rel. to brain x 10 8.60 8.73° 9.23 3.66 3.19 3.11 3.41 3.35

Statistical Significance (p<):

a = Fasted body weiaht.

* = 0.05; ** = J.01

Data extracted from Appendix J, J-1 to J-9, r=oort pages 260-368.
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REVIEZWER'S CUMMENT: [n Groug III ( 19 ope), %-e taple 91 ra2cors
vace 407 indicates that tso fenales were «illed 1n 2x%tremis 4and Inree
f2mnales died an accident 3zatn. On report sage 212 (3. *orzalizy),
12 18 stated that one azv—oxoosa'e female (3808) <43 ~utnanized in 2
Woriound conditinn and four wid-2xDosur? females died duyring orf

i=mediately following Dlooc collection at the inter:is bleeding inter-
sal. Apgendix T, C-2, repof= page 41, indicates 4 females azt 10 =co
died fircin: dlood collection {accicental deatn) and <ne ci1ed morihung
sacrifice. 3lso, there Jere 19 indicared at tne tersinal saceifice,
<“hereas page 407 of the report indicatesg 3. appendix K, Tasle 1,
reodrt pace 412, indicates tnat in the mid-excosur2 (10 oob) fenale
sroup three rats died accidentally (a), twOo were xilled :1a extremis
{3) 213 one 2ied spontaaseously (D).

it
13

3 :_uuestod that tne Fegistrant COoImEnt On Ine agparent
171C9213 en

!
< 23 10%2d asove,

Inefe sefe N0 appar2nt :103sly ocoservaole ctnanies 1a 2any of ne
T133uU83% tnit &2r2 consilerec To nave o€2n C3used gy FYRINTA agsnin-
15tzaction.

distopataology

Unilateral cegeneration of zesticular Jerminal 2zitnelium was
soserveu 1n lusll cont:zol ang lY/1ll nigh-dose {20 ppo) sroups {tne
3 and 19 ppb animals Jere not exam:ined). It s not consizersd tnas
=218 fiading was test article r=laced.

The only tissue «nicn aggearea tO snow an effecz 0f tne 1nhali-
ti2n nrocedure “as tne lung. Yost of these changes ipgeared in fae

control as well as in all treated groups. There <oes not seem o
se an effect of PYRINEX acdmin:stration. Taple 7 opresents =ae a1ses-
catrolegical lung findings.

-

HISTOPATHOLOGICAL LUNG FINJI-iGS IN RATS S4PCSZ3 70 7R1LTX
(CHLORPYRIFOS) 3Y [U4=alL2TI0N 723 THIQATZEZN ATEILS
g Males ! Females
Firndéing o = i 3 5 310 29i° 2 3 18 5
i !
“O. 9f Rats ZXANIN@G. ..t aacaaaaa LD 1) L2 1LY P B B T
. i
b
Caronic interscitial Poecloniad....| o 0 9 T 5 v 1 3
‘JTnonarj ArTeries: Aineralozation! 3 3 2 < 2 2 G A
B+ e 135 o = ¥+ 0 2 9 -, 3 2 ] .
el o Y o T T L #] 3] 9 3] b] n - :
23ta =xtzactes fzua isgencik X, Tasie IV, fsper:s Tage 337,

— > 4
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Detailed statistical amethoqoiocy was aescrided.
A Quality Assurance statement «as inZluded.

A copy of the Materials and ¥eraods Section from tne report 13
appended. :

Th2 re7iewer has no comments c=garding the Materials and Metnods
section.

II1. Conclusions

The study author stated that t=e sataration or naear satiration
ievel was 20 pob (the highest concentrition tested).

Thare Jere2 no negative effects of toxicological significance
4nich 4ere £elt to be attributea to cne admiaistration of PYRINEX
(CHLORPYRIFOS) at :the concentrations tested. There Jas the sugges:tian
tnat a small deyree 0of cholinesterase ianioition was Observed, out
tne 3ata Jere not considered to oe cefinitive.

L]

V. Recgrnmendation

Tnls study 1S5 <lassified Supolementary.

PYRINEX (Chlorpyrifos) 1s a crystalline material wnich 1s agrl.ed

as an aerosol. This study appears D ce an exposur2 to a vapor. &A=
inhalarzion study with the test article acministerea as an aerosol
(dust or spray) is reguirad.

The No Observed Effect Level (YNOEL) = 2C ppb (%97T)
The Lowest Observed Zffect Level (LOZL) = NoOt attained.
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Page is not included in this copy.

Pages (5 through J2é> are not included in this copy.

The material not included contains the following type of
information:

Identity of produﬁt inert ingredients

Identity of product impurities

Description of the product manufacturing process
Description of product 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

The document is a duplicate of page(s)

é, FIFRA registration data

The document is not responsive to the request

The information not included is generally considered confidential
by product registrants. 1If you have any questions, please contact
the individual who prepared the response to your request.




